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The fore- and hind limbs ware evalved basically for
bearing the swcight of the body and dor locomotion as
15 5000 in quadrapeds, com. oowes o1 dogs. THe B piars
of limbs are. thore fore, builvan the same Dasic prmciple.

Eack limle iz vomde upoal a basal seproent or e [,
and a teee part divided inte prosioenal, aodd be and distal
sepwnts, The mivdle atkachos the lmbe to the axial
aholedom. The distal segment carrics fee digice,
Table 1L sheews homologons parts of upper aod Lowveer
[Lmbes.

Huveever, wlle the vwolubior of e cneact posture in
ey, flue Fueuctucan of seengbit=beaoing was taken aver by
e Liscer lionks Thies the upper limbes, especially the
b, becaoow free and gradwally evoheed intt organs
bivvarg sreee mampulative skills,

Thix has become pussible because of a wide range of
mubility at the shoulder. The selinle upper linnk works
ax a jointed levier. The huonan hand i= a grasping tonl.
It iz exquiritely adaptable to pertorm varion s conples
Functinms under the contral of a Targe area Of Hhe hrain.
The unigue position of Tan as 4 master machanic of
the anmimal world i becase of The sbkilled movemenls
af his hands.

Tabile 1.1; Homalogous parts of Hha [imba

gt firraky Luwer limb
1. Sculaery Qe Higr rjirclia
Z. Srculaer g Hipr [alnt
S, ANMoath humerus Thigh w ik lamiwl
4. Bl point Kanes o
L. Forearm wih rediuz and ulna  Leg with tibvs anda “ibula
€ Wnst poird Arkla jmint
? Hared with Fool witn
A Carpus & Targus
B Melaca s B Melara Sus
c. 5 diqits 2. S digpbs

Introduction

- rue l.l':'.'ﬂ-MJ."rl vl de R rxerd arrl_ﬁ.urr.lu'rra re i Fn".";".llg,r

- i
=

FARTS OF THE UFPER LIMB

Tt Tag hgen soen that the opper lomb s made upoof
doe gt 110 3howlder regoen: £2) aeme or Treachium,
i3 forearm or antebrischeamy; and () Tand ar s
Furthwr suabdvrsoms of these pires are given m Taldle
|2 and Figg 1.1,
1 The strcdder reion melades:

o The peckerl ar Dreast regriog on the foomt of the choest;

E. The ex:Ma or arerpet; and

. The seapuler vegion om the back comprisung parts

around the scapula.

‘The bemes of the shoulder girdle are the clavicle and
the scapula.

O those, only 1he clavicle artiralates with the axial
Skeleton ot the sternnc lacular joinl, Tha scapula is
muobile and s held o pogition 2y oscles. The
Cloeicde apd scapula articulase wilk each other at Lhe
accermnieclivienlar <unt.

I The geei {upper arm o brachiamh colends ion the
Shomaleder 4o the elbacte foubsibus]. The Bene of The arm
15 the homerus. s uappeee eoed ooceds Hhe soopala atd
farme the shoobder joint. The shaulder joint peomils
muverments af the arm,

3 The fercarm (aonchrachium) extends froo the oo

tov the wrist. The buomes of the forcarm are the risdie
and the ulna. At thoir upper eods, they moeck the
lower cod of the huonerus to furm the elbow joint,
Their loveer ends meet the carpal bones t fecm the
wriat joint. The radivs and olna mect vach other 26
tho radiowinar joints.
The el joint prrmits movosmonts of the forearm,
navmely (Mesinn and exbngion. Lhe radioulnar prints
pramil ratakery mosements af the torearm called
prriation amd sopination. [ mid-flexed elbow, the
pasdan faces upvwards in supination and dosenwands
i procattion. Thiring the last mosomnent, the radius
eovtistess ronand Hwe wlng {sc Fig. 100230,
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Eacton | Upper Limb

LUPPER LIME

Tabka 1.2; Parts al ther uppar Himb

k. Hand propat

E carpal hones

v helatarpus, made wp of .
5 masacarpal bones

=t Subdivision Banas Jeints
. Shoulder regian a. Pactaral raqicn an tre Bonaz o the =houlder girdle + Semeclnviculor gain
front af tha cheasat a Clavicle » AcromeGliadcular e
b Axillg or armpil b Scapuly
¢ Seapulae redinn n ihe
Erack,
Upgen @irrn [4im nr hrareem) — Humaris Sho g jainl
Ieewrs shoulder b e elbaw {ECA- doinemaral o)
. Forsarmn {anebrachium) — 8. Aachus » Ekxvm nint
i Elbow bo he whst b. Liiag » Radlaulnar Hn's
. Hand a Myist = Carpus, rrack up el « wried jonk

{racencarpal jaint;
Inkercarpal joinks
Carpomeacpsl pants

2. Fiwe digls. numesanag v 14 phalanges—Iwe: 1o » InlsamrrAacarpal panis
Irome laleral 1o meckal side lha thumb . aved Threo lor
Fir= = Tummb or polles macl oA the K fingers » Melecarposhalangeal
Second = Indes of Fprzhnger forils
Third - Middla linger + Proximral ared <hslal
Fourt = Fing inger matphalangeal Jaims
Fifin = Lt linger

4 Tho beeed (manas] inclodes.
4. The st o carpus, suppirtad by eight carpal
habies arvanged i Bt reavs.,
b. The fitid pigaer of metacarpus. supported by five
metacarpal boes.
o, iy adits (thumb and tour tingers). bach tinger is
suprporled b theee phalanges, bon the thumb has
ol e prhalangges | Ueere Peinge 14 phalanges inaall).
The carpal Tanes frorm the wist joint with the radius,
idercarpal qouis with nne annther, and carpaometa-
carpil prnks with the melacampals.

The phalanees furm roetacacpopbalamgeal joints with
the metacarpals aod interplalangeal jeinls with one
annther.

Morverments nf the hand are peomitted choefly at the
wrist joitt. The thumb moves ab the first ccpometa-
rarpal joint; where an cxclosive movement al
opposition hesides the other u:ual mevemends are
pretimikled. Fach of the second to fifth digits move al
metacarpaphalangeal, proximal and distal mter-
phalangeal poinls. Figure 1.2 and Flow chart 1.1 shows
thee lirves of [orce Ieansimission.

Flowr chart 1.1: Linae o loree imnzmissian

Fonaiwesght |
Hard I
Wiris] jodnd I

Interossanus membrans *

!

Ll

IR jrar
Sl

T

Axid shaleton

Starmam

Semmactawcuiar pint

f

Clavicla

Cormmclawiculas
b el
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Bones of Upper Limb

"‘i:‘l'_:;*-‘“-"-l"'ﬂ r:f' idanay grwpiy dedeinad speidiad f_.l':lf'ul'r‘\.lll-#"?'l'r o draprerwivs misrrds Jl’-ml'lﬁu'iuw.f PPETRIL R N ﬂ'l‘!l_p' e Fopre di cardledd forenarana

INTRODUCTIGM

Cun of 216 total bones in man. the opper limbs conkatin
as many as ¢ benes. Each side consists of 32 bones,
the: distributicn of which is abhowen in Table 1.7 and
Fig. 1.1, The itudivialual Bsenes of B wpper Ll weill be
Jesorabed one by ome, Their Tealores ad albacheoen!s
shsuld be reacd with 1he Tones efore undeebaking e
dissection of e pack coneened. The paragraphs on
ahlasImeenks shoulad be nocsed webion bhe diseection of
a partizular regon bas been completed

CLAVICLE

The-clavicle CDalay @ sl o) s Jong bBone. I suppors
e shewdder s that e arrme com swing closrly sy
friro the brumbk Thae cliveicle bramseoats 1w seeighb of L
I fe tlwe stecam. The bore bis a0 cybndrical parl
ciallod Lhae shalt, snd Lo ends, Lateral and medial.

Side Determingtion

The sicly o whach a clavcle belonges cam b disberminesd

from the Rllowing character-,

1 The lateral end is flat. and the medial end is large
and guadrilatcral.

2 The shafl is slightly corved, so that v s conves
forward= in its medial Pao-thicdy, and cormeave
fiurgards in ity lateral ome-third.

3 Che interior surface i= gropved hmgitudinally ioies
rniddle ane-thand.

Pesuliartias ol ke Claviela

108 the oy hooeg, Tiomwe That Bies hoo izt ally.

[t im sabcorapeeus througlwout

Lt i5 the tirat bone to start pssifviog.

Tt 15 tear oty leng, Bang wehich rasitios toomombeang.,
[t is the ey Foangs barwe wehicldias beoe promang contoes
ol yessifization.

e T B3~

(S]]

% There is ne modullacy caviby.
7 [tis occazionath picrced by the middle supraclavicular
ke
I receives woight of nppor limb via lateeal one-third
theowgh covacoclavicalar ligament and fransmits
wwight ot upsr limb e the axial skeletal via medial
teew-thirds pravt fsee Flowe cnavt 1.3}

Fetifuras
afaft

The shaft (Fies 2003 and b is divisible inte the bateral
cie= bl and Hhe rnedial vera-thords.

T fabersid asep-Haded of theeslia)! i dlattaned Gom aboye
cliberwa el I hos foed boeders, anteriar and presteriog.
The antemor bander 15 condive fure ards. The posterior
border is comyex hackwinds. This part o the Pane has
trewr surfaces, sapeoivr and wfeciee. The superior sidface
is subcubaneous and the infenior sucfooe presenls an
clevabon called the el foreek, soned Beieecds amd a
ridgrat called thae frvpese redee

The mecdia! froo-thads of (e ohagf® s prgpnded and
jtosaid t heve feor sorfsees The anderiee surface i
conves forwards. The postecise surface i3 amoolh The
superiur surface is rough in ks el prart. The Dleowy
surface has a rtough oeal imprcssion ab tae nedial eod.
The lateral halt of this surface Ras o lngitudinal
sihilerisn g, The nutrient furamueo lics ot the lateral
end ot the proove.

Lerterert ondd Meginl Engs

1 ‘The lateral vr acromual {Caneck peek of stodder) end
iz flattened from abuve dowowards B Doacs @ Lacel
that articulaves with the acromaom process of 1he
scapula to form the acroomoclaviculae pant

2 The medial nc aternal end s yguadrargolar ad
articulates with the clavicular notch of the
matruhtivmy sterni o focon the stermoclay colar ol
The articalar surface oxtends to the mnfenor aspect,
M articulation with tho ficst costal cartilase,
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Shuulcer Clavick 01!

Soapeladti

frm

Hurnews |13

Efnaw —

Lina 13
Faramrmi

Radez 1]

Carpal kanes [Hi

hetacarpal Eoncs |5)

Fhalanas | 4t

Fig. 1.1; Fane and 32 bones of tha upper limb

EVCLUTION OF UFPER LIMES

Ihe forelimby have evolved from the pectoral fins of
fishes. Lo twemapods (teorestonl vertebeotes), all the for
limbs are used for suppecting body woight, and for
locnmotion. In arboreal (troc-dwelling] human ance:-
tevrs, the fovelirnbs have been set free foom their weight-
bearing fomctinn. The tovelimbs, thus “emancipated”,
acquired a wide rangs of muwbility and wers psed Tor
prelension al drasping, heelimg, pickiog, holding,
sarting, breaking . lighting. ele. These functinns Lecame
pessable only alfer necessaty stractural maedificatians
stich ag the fellawing, were Jdome.

a4 Appeacance 0f Jouts permilling oAty Moy ements
uf dhe Teaednims (deseribed an supination and
pruriabien ], iz doresidt of whish Teou coudud Te pakad
up il Gakesn ke The mopnth.

b Achdation of thee clavoele, wehich hag evalved with Hie
funichin of prochien sion.

¢, Bokation of the thuamibs threnaeb 000 de sroes, 20 that il
can be vpposed te ofher digibs foe geasping.

d. Appropeaate changes fer free nudality of the lingers
and band.
Theo primitive pratadacty] limb of amphitaans,

torminating in five digits, hos persisted thrsagh

INTRODUCTION

Fig. 1.2 Scheme of skelston of uppar link: shiwng nes af
forza fTransmission

evolution and is scen snoman, In some ether spocies,
however, the Limbs are altogether Iost, as 0 siokes;
while in athers the digits ane reduced i numbuer as o
ungulates. The habitof brackaation. .. susperaling the
body by dhe arme, in anthropeid apes cesulted in
o iegrbopaon Licnate lerggthening of the forcarons, and alae
o elomgalien of the palm and fingers.

Study of Analamy

[ra sbuly ioge, 1l analonny ot any region by dissection, 1t
it v | 00 e by slud ving features of the skin, thae
suprerfciad Bzcin and ils contents, and the deep fason
This i falluwel by the study of the muascles of tha
rewion, and finallv, the blocsd s essels and necses. These
descnptiong should be ceac only ater the part has beer,
dissected with the help of the slops of dissection
provided in the Book.

Detore undertakung the stucly of anw pand of the body,
it is cssontial fer the sbodents Yo acquire some
Lnowledge nf the borwes of the regawea. ks don This eeason
that a chapter on bones [osteulwgel 5 given at the
beginming of each section. Whale reading the chapter,
the sludents should palpate the varivus parks of brnes
an Hwimslves, The next chapter muwst be stadied with
I help ol looss human bones

mebooksfree.com
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BOMES OF UPPER LIMB T

Prsraror

Laleral + Rl

antaror

Laleral A

la)

Trapezoc nidge
| {1
Corod luwmin — i

L[ [ETRELTE, |
.;.I'IlElliL'll'
Lalaul+ b edinl
Fasiesicr
— Subchavian Imaress i inr
gracea casheolavicdlar
Rgamar
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Atochments

1 At the fwitera) vd, the margin of the articular surface
tor ils acromioclavicular joint g es attac et Lo L
jownt capeits.

2 A et modial end, L magin of 1he aelicalar soarfice
fow the stemum gives altachiment b

a. Fihrows capanle ol <tesmoclayacular gnt all omoond
(Figs 2 2a and b

[ Articular disce posterosuperiorly.
€, Interclavioular ligament superiorly.
3 Tabeeal one-livied f zinft
A The anterior booder grves origin to the delfoud
(Figg, 2.2a).
L. The poslerior border provide: ineectison w the
frripemivl s,

Trapicine Slemracieidamaslod

Dieaid Subclanis

Capzule ol
B mae Lawical|ge
el

-

TrapAz 1S —— |

Trapezsig ard Conpid pane
ol Loessaclaviculas lisimey

c. The connid talrorcle and traperntd tidas give
attachineri to Lhe connid and trapezaid parts it the
ki iy fla.::ui'l.- ur Fig. 2.2

dAdeduel cri-thing- |:I|' tleg slamft

A %nsl of the anderinor surface gives origin b he
rhﬁ'mr*l.'.".nc mginr [Figs 220 and T

b Hall wd e rosggly superaor surlace gives orgin o
the clavicalae head of the stepnacfeidomasio
(Fig 2.Xak

co The oweal impressoo o Ee cofeeioe Surface at the
men il encl grves attachment fo the costacheici
(nginent (Fig. 2 2b).

d The subelavinn grs e E_ln"»: mserhionn ha the
snletidimed anscle The margims of the greave give
ittinchment b e clicpecton| fascm.

. The pestenior surface close o medial eod woves
wrigin ko steraobwoid iele

Medial g

[a] Capsuiz of
sErAnclAvicalar ol

Pecinrahs mapor

Stamp and

Shamokpoid

Cosiocdannalar
liggamen

Flys d.2a and b: Atachmants of soht clavicle: (a) Superior aspecl, and (b) infis - spec
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Seclion 1 Upper Limb

FPER LiMA

f. The sibacfavior vessols and conds of biseined ez
pase tow znds the aalla Lvirg bobeeen U inferior
surtace of the clavicls and upper surface o Gral
Tl Subclas iog moscTe acks s g Coabacn.

e nulrienl Baramen transmgks o brmch of the

sUpsrapmalar arhery

CSSIFICATION

The clavicle iw the licsl Bume in the body g ossify
(Figz. 2.23). Ewveept for its onedial end, o wenifies in
membrane. It ossifies from tao primacy centns And
e Secundany centre.

The twn promary cenlres appear in the shatt
beltreen the JiETh and seol sveeke of Zntracterine life,
arwd fuse abeut the 45th dav. The secondary conlee
tor the medial end appears during 13-17 years, and
Bueaes with thwe sha it Juringg 21-22 1 gars, Checasionally
theTe mnay be a secondany, ranlke har Lhe acoopaal end.

PR HR PR o

—— Secardary cenlre Aol
in starmal and end

Fig. 2.3: Qesification

CLINICAL ANATOMY

¢ The clavicle i commmanly feactured by fallimge on
thex pututretshod hand (indirect wicdance}r The
nwst cramnuen sibe af Frachure iz the jusctisn
habaasn e v curvaaires of tha bone, wwhich is
the weakesE point. The latetal fragmenl is
-:h::}*:lm;c_-d e ands iy The weaighl of e limb
A% brapeFiog mscle aleng s nable tasuprport the
wiright of upprer Lirnk (Fag 2 40

* The clisvicles may be congeaitally absent, or
imavrbectly develeped i g dhisease colld
clendvc il desosfuses, I this cendition. the
shoulders droop. and cian be approximatesd
anteriorly in foomt uf the chest (Fig. 2.5

SCAPULA

The scapula (Labn sledderd is a thin bone placed on
the posterolzteral aspect of the thoracie cage. The
srapula bos tw surfaces, throe bonders, three angles,
and three processes (Fig. o).

W_

i
Trapelus Stemocimido-
masinid
Erdsz ol ge
Irginoy ud
Ll e
Dalloid — Pectaralis
magr

Fig. 2.4: Fraciure ol clavicle

Fig. 2.5: Cleidocranial dysostoges

Eorrminl pracess Lweewrienn weh s ecedial Darger

Comesid prooess |

SnpEASEAQlE NSk =R I,;f”__‘lj /J[/I‘l

SLIF0LE Precass ——

— 2 Lalaral
SupAkEInaL S iia '1:' Bonde
Crast of $pee P Iniranicnod
ut soapale A noeme
i
. -I.
WrirAS RIS FIARA— ; _”a"
|
| ]
Lacal bondar -k i Litle=tian Lunder
e

Fig. 2.6: Seneral fealuras of ngh: =capula: Dorsal surlace
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Sicde Delerminadion

T The lateral ar glancaid (Groek slallvie oo angle is
Targe and ears [he glensrid Coavile.

2 Tha darpd surface s cenves amd i doepded by the
treongular spme e B suprspanons anad
mfraspincs fssae The coatal surface 05 cooaprod
b the conuave subscapular Fssa tofit em the comees,
chest wall [Purs 2 6 ond 270

3 Uhe thickest laeral border runs from the glenadd
cavity abose to the inferivr amzle below,

FertilLine

Surfeices

The crstil snrface v subscapular fosea is comeayve and
is directed modially and fervarcds. Iis marked by
threr logribodinal ridpes. Another thick rid ge adjoins
Lthe Laderal border. This part of the bone is almdst
sod=leke: THaecLs as A baser For Dhe ac ton of The amaties
anberior ey et Juead abd o Lo ol Lhe a0m.

Thae doesd siecfare gves altachmend 4o dhe speine el
the sapuala whach divides {he sonlace mice a smalley
Sl aspiroE: Seed arud o lareese ieteispingles fed-a. The
oo Bussaae ore connecled by Lhe spiauedengid b,
stbuabud Taberal to thee rocd of Lhe sprie.

"3

Brredars

1 Tha swprevior Bonder s thin and shortee, Near the mot
of the coracoid process it presends the snpeeldoigaler
il

2 The laferal berder s thick. At the vpperend it presents
thoe i farlons hubherzie,

3 The merdud ferder is thin, It extends trom the seperiorn
angle Lo the inderisr angle.

Anglas

T The auperier ahieh is covered by the irapezius,

T The eermr gl is covered b the Lalssnaus dorse, Lt
mawces forwiards ronnd the chest when the amm is
abicluckl,

3 The biteval ap sleaed aneie i Beoad and bears the
glenod cavity ur Fessa, whechoig dieeglod leewards,
Laterally anad slightly upwsards (Fig. 270

Procesres

1 Thee spden or zwimees process s brangular plale of
bone with thoee berdees and Geeo surfaces. It divides
the dortsa. sarcface of the scapulia mto e
supraspinmus and infraspinows foszie, Db puesterior
border is called the cvest of foe spine. The coest hae
uppur and loveer lips.

2 Thw somomeaen has tao borders, medial and Lakeral;
by surfacos, superior and indetior: and o facet fir
Lhe clavichs [Fig 2.7

BOMES QF LIFFER 1 IME

i— Facal bor
] arculabion
h o I
deraman ilih_%': lawicka S metar bsear
Coariiued poness -:":}1 3 e Gl 0 ANGH
Suprzglenaid lI'-.
luhAreln ' \,I
Shareaid caviby —| .. J,.’I
|
.'
——— SihRcRmdal
Icr=23

Laleda Eo~dar
e M=nliial aonder

nlznor argle

Fihy. 2.7 (apneral tealures o right scapula; Costal surdfacs

3 The commrada 0irenk T o v’y deak) pricess is
dirvched hanweards and sliglhitly Iatfrﬁlngr. Lt 22 bent and
i like. N is atavistic tvpe of cpiphysis.

Alachments

1 The roullipennale sub-cepiricess arises foom
the nwedeal byvo-thands of The subacapolar fosea
MFagce 2.8 mil 6.4,

2 Thue zupraz oivwed s areses [roo e onedial teeo-thinds
wf rhe supraspuwus fussn chinding the upper
surtace uf the spine {Fig. 2 9%

3 Tha wifrazpini! n= arises Brom e medial Pea-thinds
o the infrazpineas fossa, including the lawer
surtace of the saine Tig 2.4}

4 The Atid atizes trom the boweer bucd ey of The st
of Lhe apime dnd from the lateral border of 1he
acvemian (Fige, 2100, The acremal filnes are
BT T .

5 The deapezing is ineected into the apper Dowder ol
the crest of e sprine and inte the naedaal bocde) ol
the acrini (Fug. 2100,

& Tl avenadn: aulersy s inserted alones the medil
Larrcliez af Lhe coskal sortace, One digitation foom che
supinor angle L Ibe nanl of spue, bwo digitaibon:
ter thee mediol bpder, and five l.‘|i.;1i.|.'a.|.'i{11'|5 s the
ket angsle (Fig. 2.5).

T The fimy hearl of fee Biceps brachn arizes from the
SUPTAag rlenoad ubercle: and the dwert Jead from ehe
lateral part of the bp of the coracoid process
(i 24,

f Lhe covacobrachizle arives from the medial pact of
the tip of the coracond priwess.

8 T'he prchoralis miser woinserted iedo The medial
brrder and superior surface vf the ceracird proces:
CFig. 2.8
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Zachcen 1 Upper Limb

LIPFER LIME

Jebmpn—,

ACRIMOr ——— e,
Parlorales minar
Caraco d prooess

Canaiakg g 4z iz arad glen
hagd iof Fieepg biazhil

Captuba of shiu dar jein

Larsy lvaud o nicaps b gehi ———

Lataral Barded ol sz s -

Subacapular & -

j Irgpazes — —

Callod

Suapaseiralos

Lasal scafdlaa

Rhamikod minoe

Sirgumikee sCapalar arbany

Rrambodd mapcr

C-avizuler Fack;
Capsale al acroming swcalir jrand
's Suprascarukar igamem

Omcheaid jironar baky|

14r gigalion

Cararnzlavcular
Igamenl

2nd and 3rd diguallors

Serratus anierior

&1n 1o Ath SgRalions

ETA Tl

——— Coracotaacl-idva amd aloint
fiead al bicages Erachs

= Lo hsam al seps bracha

Trionps Erachi karg head

Tare= minor

Infrasdinalus

laras ma|or

LateEsimLs dnm

Fig. 2.9: Atlachmenks of righl s¢apula. Doesal asgect

10 The: iy Bt of the driceps backii arises from the
infraElenuid tubercle.

11 "The Jettas pedner arises tromn the upper two-thirds of
the rough airip an the dovsal surface abong Lhe latesal
Farder (Fig. 297

12 The detes apmar arizes from the Tower cne-thind of
Hiee rongh stonpr vn Hhe domal aspect of e Taberal
burder iFg 2,91

13 The lezahor sorpiddae is inserted along the dorsal
aspect ol the medial hander, eom the soperinr angle
up by b ol of Lhe spine (Fig. 2.9

14 The droeudnend i i inzected Dolodhe medial border
idur=al aspect} opposite e paol ol The spine (Fiy,
a4,

15 The ronhoid mapor s ioeerbed i the medial Tsrnder
idorsal aspect] berween the rwot of the e and
the inferinT angle.
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Prulona s rninar

Canad andfrapezmid pars
rd EeACArlEvicela hgaman?

SupAzzapalar valeh ard ligiament

Chrecil-yuaed infeeniae hedly g

Super ar anylc

U AR NALJE

Trapgzi |

16 The srfering ety of the inbeid arvises feem the upper
burrder eicar the supiascapalar ootch (Fie, 281

17 The margin of the plenoud cavily giees abtachmend
bir Lhe capraule wl <he shoulder joint and to the
strnedefal Radeerne {Laton Spg (Fig 380,

I8 The maeginonf the Eacet an the medial aspoct of the
merorniun wives otiachment to bhe capeufe of e
Aerpmiclrehie ok (Fig. 2100

19 The corteopeanaitt gwoeend is attached (ap o the
lateral Burder of the coracoid process, and (B e the
mudial sice o+f the Hp of the acccimion procoss [Figs
210 and 6.7)

20 The cpvacohwmeral [Tkt is attached Ly U racl of
the coracnid proceas (Fig. 2,100

21 Tha comavnclavicular ligament is attached ta the
cowacrid process: The eaperaid pract onctbe superoarn
aapescd, anwd the comaid part oo the oot {Fug, 2.140],

22 The regmpaieras Tganext beidges across the
atprascapular nakch snd candrerts it ko 4 furamen
which tramsmits the suprascapular neree. The
suprascpubrvessels e abovee thae bgament g, 2,100

B The spineglencdd lioonent oy bridge  the
spinogleowid moetch, The suprascapalar vesscls and
nerve pass deep bt (Tag, 10000,

QS5SIFICATION

Ther seapula desifies from one primary centre and
seven secindary centres, ' bo primary centre appears
near the glenoid cavity during the eighth weelc ot
development. The trat sreandars sanitre apwears in
the middle of the coracedd process during the fiest
year and fuses by the IR year. The sylwamasojd
centre appears i the pood ol 1he coracondg 22 DR
during the JiHh wear and Nuaes by the Lath b L3th
vears (Fig. 211 The ather centres, michading b for

BOMES CF LIFPER LIME

T Cararchrachinle ard
" shat hedd cf piceps brazha

SOrACCAZ Rl leyarien|

Zomczhumeral ligamen:

Siznps hrachi kng boad

SArA e Inraal namen|

Eapsugla 0l acmon s avizuldn
il
Hennd ravmy

Smnogbenid nonk

Diedaie

Sure
Fig. 2.10: Right =capwla: Supenid A3per

thwe acromion, oo fur the lower beeo-thinls of the
marein of the glenoid covity, one For the medial
boriler and wne fur the inferior angle, sppear at
puberty and fuse by the 25th vear

The fact ¢+f practical importance is concemned with
tbe acromion. If the rvo contres appearing for
acromion fail & unite, it may be nterpreted as a
fracture nn radiological craminaton. In such cases,
a radingraph of the appneite aceontinn will mostly
raveal similar failure ot Lrion.

CLINICAL ANATOMY

* Faralygic of the setralus anletiar calaes winginge”
af b seqpuala The medial beeder of (he brne
Peconnes unduly prominent and 1he arm canmnl
b abducted Divomd 910 degrees (Frg, 2.132)

v The s scopulia s o does clopmentebanamaly,
tow e b thee roedied Dorcler s comcinee.

HUMERUS

Thr Juwmierus 15 the bome ol the arm. I is e Inngest
P ool L upper Lok 10 T oo wpprer ennd, & e er
ek aowd a skl (Figs 2013 and 2 1d)

Sicke Detemminction
L The upper end 5 coanded o torn Ehe head, The

leveewr enal s capincled Brore side g sde and Madbened
From bretore back vearnls.

2 The head i aipected medially, upwards and
backwards
A The lesser tubercle propects from qle front of the

uppur end arad s Lionted  [ateralle by the
mmtertubercular suleus or bicipital graree.
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Sechon 1 Upgsar Limb

LIFFFA LKA

Far subcoraco d cenlra:

SEpearance—1dh paar —————

Futsson—*EL 10
1E1h yuar [25

Primary oanbee Gl

Atk vaak of inlrauiaring e

| Wuchal barder (B
AREaTANCE-—pU Ty
Fussan 25t year

e
| Enfenioe angs {7} —“*-F_?..-*
Flg. 2.11:

Fhg. 2.12: winglng of right scapula

Feotures;

Upper Fned

1 The hoad o dieected muediable, backwands and
upivards. tacticalates wth e glenaid cavitg of e
scapuea bo form the sheolder ouod The bead dormes
ahoat one-thind of a sphaore amd e moch Toger than
the glenmid cavity.

Z The line qt‘pnratmh the hed Froon e cest of e
nppet end i5 rallod the aeifome i ok

3 The lrssr taderch- (labn e iz an clevation on the
anlerior aspect o Hee apper end 1Tig. 21730

4 Tho writer folergd i an elevation that tormy Lhe
lateral part o the upper end. 15 peeterior aspect i
marked by thres inpressiong—upper, middle and
LT

5 The iterfoerouie suleds oe hacipital greove scparates
toe leszer tubercle maslially focao the aalerine part of
the greater pabercle. Th sulows s imisdial and Tateral

Qizsihcihen Gl

L.

Fre cnranrind pfreoess.,
| hppoaranze  1slpe=ar
| ,::'-"'F q_\thl,.._ﬂ=||',|.'|—1!'.Ih wear |11

N/ )

J-TL Two or acramion {3 and 4)

fppaaranco-—aubarty
| Fusion—25th year
— Far part af gienaid cavity (5]

SCA Dl

S HalF ir CRSLIC
Legser lubende
— Hrd

Capsalar ling

e
Sragrar uec e r‘ 1L

Anaicmical neck

i
I ]
Bwma bp i

et |IMefluaEnCo ar 5 1I50E
Lalea g ——— = |

[licad It bevre=iby | { Ml borde

|| P Mutueil mamer
®nlRficr barder ———
Erdere AlRa sadace
)l [—=——— Amermraha suraca

Lataral suprn- —. I| [
~ordylar relgA A |

Crrnod lossd

Rad =l Iorssa
—— Modial =uargeoniedar
nrgr
ral il — \
Lalaral epezandyk: N " redial apiconiy F
Capilllumr - ¥ — Irpchiza ard s medel
e

RTEAT

Fig 213: Goneral faaiures o Aght humerus sean Irsm Trant

lipe that represent dotsaward prolongations of the
lesser amd groater bulnerles.

6 The narrew lioe sepacabng the upper ond of the
hwmeras Eram Lhe shalt s called the s sok
[Feg. Z.141.

7 Marpholagical neck lnes 15 <moaboee sucgical neck:
ihiva s the pasiion of |_"l'|jj_‘:l|'||:r-'.t".1|| line {Fie. 2 144,

St

The snan is rounded e the wpper half and triangalar
i the losveer halt, [vhaz Eizee Bocders and thinee surfaces
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|
-

- .,
H=ad rowared with o o,
artic ar sarhilags { i Anxomizal nack
| - J
Capsalar e ———d ; Epiphysaal Ing
] T
| BT,
Surglal nees, — _Fae e P o ol
nuck
= Cllegue el

Giraresa Far ragia, e
Dokl Lab=zrasily

Med al Earder

Epphy==al lin= of —— Liecranzn lnssa

Tedial mpicnndyle

Flg. 214 FPealdres ol righil harmargs saan Irem Behind

Brririerrs

1

The upper one-third of the wrterior bovder forms the
latcral lip of the intermbercular sulcus. Inots middle
part, it forms the ankericr margin of the deliood
tubirosity. The lewer halt of the anterior bmder is
smaoth and rounded.

The iakeral border is prominentondy al e lewer eod
where B rovens bhe fakeral suprscaudyiay vidce. 1o e
b pad, Wi Bacely fracealde up ot (he posterior
gurtace of e greater tubercle Io the maddle part. ot
i wkerrupbed B the radio! ar zpeeral creote (Fig 21730
The uprpeer pact of thee mediol order Bormes the medaal
lip uf th interbabercalar sulves . Abont ks maddle o
prosenits i rowgh stogp. I is conbinuous belows with
b s sarpricwneliplar videe

Searferiy

1

Theintrretateral surkace lics benween the aorevinr and
lateral borders The upper half of this surface is
covered by the deltoid. A little above the middle itis
marked bv a YW-shaped Jdeltond {Gireek frimmolier
slwea ] tuberesitip. lehind the deltoid rubernsing the
rdiel Jraz yuns dovemvard s and farwards acreas
the sutlace.

The auteertmeaialzuriioe Bes be bween e solec o and
mandaal booders. Tbs upper ooe-lbazd s naarawe and
forvoes ke floes of e indes lubercalar solows. A
rukrient borarmen ia Seen o Eis sorlace ks rmidu] e,
Tt Ee meliiad border (R 150

HACMES: L2F LIPFFR | IME

Thi posterior surfiece lies botween the maedial and
lateral bovders. [t= vppor part is marked by an
oblique ridgo. The middle nne-thivd is crngsed by
tho sedis! qreomr (Fig. 210k

Lower Eng

"

be Ioweer end ot Hhe homer s lovmns Lhe cond s Teoathich

i5 exnpanded froe side to side, and has articalar and
noenarticular parls. The siherlar paet inwlades the
follnwing.

1

The cepstalans JLalin frtde fewedd a4 ronnded
porichon which acliculates with tae Josad of 1he
Laddigs (Fig. 2.13].

Tl Iencteiew (Greek oofler) s a pulles -shaped sunlface.
It et ud afes willy Uhe deohleq noteh of e uloa. The
mied iahect pes of fhe brochean progecis d e n b more
1han the Lberal edge: Thes feaults i B foeoahion of
thae coprrying gt {Fig. 213

Thae nogarrficehee wirk inclades the folluw g,

1

Tl mmdiind e nnfule is a prinmiment bosy: proecton
vit the media] sade of the Tower eod, 1 i
subcutimeous aned is cily foelt o the oedial side of
e elbow (Fie 2.134)

The Tutere! epwcorrdwde s smallee than b snedul
epicendyle. [ts anterolaternl pott hae o muscolur
I pPression,

I'hir sharp lakeral margin just Ao the lower end s
ralled the fateral aupracaedylar mdire,

The media! snpracmndwiar dyge 3= a similac ddge on
the m=dial zide.

The corraefd ks is 3 depresaion just above the
anterine aspect of 2he renchlea, It accommodates the
cononid priscess at thie wima sihwn the elbow s tlesadd
(Fig. .13,

Tlher eadiad s 154 deprression present just above the
arberior aspect of the capitulom. IF accommadates
e head of Hhe csdias when the clbow i Hosed.
The wfpeengn {Oeeek e frad) fazaa lies just above
Ele prsteraor aspect of the Teog uea TEacsomwmadatos
Fhee vlesmanen process of thee ulng whoen the olbow s
cotenadoed Tig, 2140

AHochranls

I The malipeooare solscipsiars 15 mserbed mbc the
brsser rubeerele (T, 2,150

2 The supnesgrelus s scrhes]l mbo the appermest

i presssion on the grealer tuberche

3 The jrfruspenntes is inserted inte Hoe aodadle

impression on the greater foberche (Fg, 2161

4 Lhe keies seney is insertad inbo the loweer improus: wa

o the greatzr tubercle (g, 2160,

5 Tho pectenalis wiajur 8 inscrted e thi lateral p ol

the inberrubarcular sulsus, The nsertion es Bl
(Fig. 2.15).
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IFFER LWWE

S Jpras MRl Hesd
Bubscapukaris Capsular hcamenl
|kas5Rr bubarceal il sFrnldar rnd

L aliss mus dnrsi

1 Al g
Pt glg Midgd S— -1 ST Y

Medal head ol
Cicens Liachii
Datioid
el Jbrarhighs

Briachid s

Hrarkeratias - = Capaular [gamenl

Hadial ftessa il eluvwy

Hraralor Jaes

W Cororod thssa
Canranun feger wign

‘h Trechibea

Cxlensor mArdi raciabe
knigus

Lommnn cxdrnsee oion
Capiliduam
Fig. 2.15: aftachments al nght mamerus: Ardariar view

# CieAalar mharrla

He:l Supigineilos
.o gpnaigs

e T&reg qlno

Zapsuar igamenl
al sRIKIEr 2 nl

.

_mieral b al

Rarial croave Ir reps birachn

Rieadal Fgex] il Dwallcad

inrens hirachan
Brachuil =

Capsular ligamesnt —— Degtanin a5ha
ol gl

—— ANCRngLIG

Fig. 2.16: Aarkvnenis ul gl hurmerus Poslenor vies

T

i

6 The Seedisivs dersi 3s inscrted ioma the Boor of the
ukertubercular 3ulous.
7 Thu feres imgjer i3 serted inte the medial lip of the
intertubercular sulows.
& The contunks of e intertubeealar suleus arc:
a. Thao feandoer of Hre ooy foad o e Piceps drache, and
ils svowevial sheath
b. The wscending branch of the artrinr citcumfles
lwoneral arbecy.
@ The deffond i mecerted inka the deltoid tobarosioy
(Fagr. 2.15}

T The sordceteraonnts is ioserled e The eoogh drea
mn the middle of the mesdial boedes.

11 The braciials arises Joean the lower halves of the
anteramedial and arterolabers! surfaces of the shaft.
I'art ot the area exbends anbio (he poslerinr Aspect
(Fig. 2.15}.

12 The hrscturadials acises oo the apper beoethicd <
of the lateral supracondyvlar ndge (Frg 2.15).

13 The rekeuser rogn wadialis faen nmses F:n‘*m 1T lesarer
one-third of the lateral mpnmrﬂi}'] w7 ekdpe g 2 LA,

14 The pranater drres fhwmetal head hamsce fnoen 1he loweer
one-Lhivd rf the medial suprwcomelylac odge Fig,. 2.15).

15 The superficiel fexer prnsole of the Sorcanm arse by a
CORuan Grigin renm the anterior aspect of e medial
epicomcdyle. This is called the ceroergr Heror arisdn.

16 The superticial ceteeser winzsivs of the fureacm and
supinator have a commnn origin foeme the lateral
epicondvle. This i called the coomen cxfensar
ongin (T 2.15)

17 The areconens (Geeek #ne) arises froom the pustence
surface of the lateral epicondyle {Fig. 216,

18 Lateral head of Iriceps ferrdny arisas from ehlique
ridge o the uppaer part of posterior suctace abov
the radial groovy, while 115 medial Iread arizes from
pursterior sucface brlow The ahal groeve (Fig. 2.16).

19 Vhe copswler Menmenf of the shatder it 32 attached
to the anatomical neck excepl on the medial side
where the line uf witschenenl dips down by about
bwrs cembimetres te incluce 4 stnnall atea of the shadft
weithin the print caviby. The hine is interrapted at the
intertuhercular sulous to previde an aperrure
thranigh which the tenclon af Hhe leng head of the
Iticw i brachii leaves the jiomt cavity (Frg. 2131

2 The cavamlar fgwnrerd of e o jaifit is attached to

the Tower €nd along a hne that reaches the uppear
Limiits al the radial and comonond fossae anteviorhy;
ancl of the placranam ossa pusterior]y; se hal fhess
fossac 1Lie within the joint cavity. hedially, e line
of attachument passes boteesn the onedhal epicond vle
and the trochlva. O the lateral swlhe, it passes
butscen the lateral epicondyle and the capibalum
iTigs 215 andd 2 1Ak

1 Three necees ane diesctly tolated to the humeeoas and
are, therefuce, Bable b injury: The avitlaey 2! e
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~—— Delod Iy

Radal nerse

; Olbecraren s
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BOMNES OF LUPPER LIMA

CUNICAL ANATOMY

® The cemmen sites of fracture of humoerus ame the
sutgical neck, the shaft, and the supracondy lar
IpRion.

* Snpracandylar rechiee 35 eotnmon in youwng agye. 1
i» produced by a fall an the putstetched hand.
The lower fr:lgment is moatly displaced
backwards, s that the albow is unduly piomincnt,
as in dislocatinn of the elbow joint. This fracture
may cause injury bo the median nerse. IV may alan
lrad tre Valkeraur's Gefurenic sontractiin Colgesd by
e lusior of the brachial arterye [Fig. 2.18).

= [he three Bomeye =inls o M noema] &Bosr form
1he equilateral deiargele s lesesd elbove anad e
in one line in an extemded ¢ (Fag. 2.1%

o The humerws Jus o poor Blood supply ot the
jtuctecen af its upper wnd smicddle thirds Froctures
at s sebe shas delaved amon or oenaeoion.

# The huiel wf the bumerus commonly dislucate:
wderierly (Fg 2.50]

RADIUS

Fig. 2.17: Relahon of axillarg ried al a0l nlnar nereaz 1o tha back

of s The radiug i the Babeesl Tore ol the foeearm, and i3

Pl wikly thae tibiy of e Tosvee lumnky. I 1102 an

sunucal seck, the naderl ar the vadia! gropny, aed e
alnar bolrid téve meetiad vpeiosdule [Fig 20070,

QSSIFICATION

The Iumerus adsibies T one primans contre and
7 acomilory centees. The pnm'ln cuntre apRArs in
the middle of the diaphysis during the fth week af
develupment [Table 2.1

The upper end nasifies from 3 seonndary cenlres—
onis far the head (first year). one for the greater
tubersla {secrnd wedt ], and vne BT Ehe lesser lubercle
ififth weary. The 3 centres fuse mngether during {he
sixth vear to forme one spiphysiz, whach fuses wdh
the shaft during the 200 year. The epipliyaeal Time
encircles e bong a the level uf the loteest margin
nf the head. This is (he growing cnd of the bone
(ramember that the natrient oramen is alwars
direcled @wiry Fron the goow e end)

The laveer eawl cmssbies Foom 4 contres which form
2 epiphyses, The coptres include one for the
ciputubunt ond the leteral flange of the trochlea {firse
vruT). one for the medial tlange o the trochlea (910
vear), and one for the lateral epicondyle (12th yrary:
All three fuse during the 14th vear to frvm me
wniphysis, which fuses with the shalt at abnat s
vears. The centre far the medial epicondyvle appsars
during 4-6 years, forms a separate epiphyzis, amd
fuses with Hhe shaft Auaring the 20t vear.

wpper e1icl, o Toweer emvd anad o sbaft.
Sicde Detamminadion

1

2

Upper encl s Taving dhs shaped bead wwhale loseer
end 15 cvpanded] with s sty loid process

At the Toseerer ened. the ankenor suckase i 10 the form
af thuck prominent ridge, Whle the posteonoe suekee
presents four grooves fer Hawe extensor wencdens,
The sharpest border of the shaf is the medial boeder.
Clume to peeck it prosents o radml tuberosity

Linwer end presents a tubercle on thye posterioe
surface called as dorsal fubercle of Lister.

Faotures
Upper Encd

1

The Mread s disc-shoped and i= covered with hyaline
cartilage (lig. Z.21). It has a suparior concave surfoce
which artizulatos with the capitulom of the humerns
at the ellbose juint. The cinoomlerence of the head =
al-ararticular. 1 fit= inko a socket fornmed by the radial
notch ab A ulna and the aeredar figamen!, thos
f-m'minf; e s1ipewiow eadinnlnar jvnt.

The s2eck iz enwelnzed by the natiens Lower margin at
the armvnlar ligament The head and neck are free
fram capsular allachment and can rotate treely
weitlning the sockel,

The riefereaily lies st below the miedial part ot the
reck. TF Bas o r-nugh FIL'I:hIZE'I"iI'H" praart and a smnoth
antecer part.
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Sentinn 1 Upper Limb

LIFFEA LIMA

Ri-==ii

Tabls 2.1: Dasification of humerus, redius and ulna
Tume of fusian kngethar

Plarme of hivwe o parts Mamargy cemde

Humesus

« Shalt

« Upper £rd
Hpzad
iSraater feerclo
Lassur jubmriae

*  Lowar gl
Capilulurm + labeal
part el Mochles
Medial pad of Irochkea
Laleral apicordyla

+ Medial spicordylo

Radluk

» Shaff B b ILL
= Lewar and -

« Upper end —_

B wh ILL
linrawmarine lia)

Lina

« Enatt A b [LIL
+  Lowar end -

+ pper and -

Seranasry cenires

(= e (N1 g
ul buacnia Wesding ol —= )
arlary lorsarm IIII

— Supracandylal %
lracture of humerus b
] {h)

Figs 2988 and b; {a] Supracondylar fraches of huridras,
awd |t] Yalkmann's ischasmic contrachore

Shif

It has thress pocders and thoee surfaces (Fig. 2221

Tima pf fusion
Wil st

20lh yr

wgih yr

b yr

20h yr
1540 yr

1Elh wr
16th r

Bordars

1 The anlerier tonter ealenuls fun the anterior margio
of the radial fiberasity b the slyvluid process. It is
b ligque in the upper hialfof the shall, and vertical in
the L r hall. The obligue parl 3s called e arforor
Hefidiee Nne, The Taveer vertival part is cest-like
[Fig. 2.21].

? The pasderior fonder is the ioasror inage of 1 anterior
Trrpeden, bt 2 clearly defined only inois middle one-
tivd. The uppet oblique pact is known as the
poslerice dique lines (Fig. 2.21)

I The uredind oo detemssonrs border is the sharpest of Ehe

Hipee basstbers. [ exlends from the codial tuberesiy
ahwave to e posterior margin of the uloar oodch
el . Tl irlersseius membrane is attached] f¢ itz
boweer three-foueths. [moks lowver part, it krms he
posterior margin of an elorgated trangular acca.

Surfocaes

1 Uhe arterior siface lies between the anterior and
intervssanus borders. A nudrisnl foramen opens
its upper part, and s dirccbed upwards. he nutrient
artery is a branch of the antepoe inlesasseows artery
(Fig. 2.27).
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Lalea 2pcondy &

KMaha spcondy &

Disrraran CIGCass

Medal
apicondyie
Qlecrarizn
e
rai by

Figa 2.1%a and b: Relavonanip of Ietarsl epicondyle,
Cibecrann proess gl msthal apecondyle in: 241 Fleeod 2100w,
ard [bh Fsterdlend ellnw

Acroneon

Monme
oS dnn Al
Iuirerus

Humcrus diskicatnd
IMErIarh:

Fig. 2.20: Inlerey disioeation af humergs

2 The posherier s fice Les between the pasterior and
InteosEseons nordors.

3 The frterw! siacface hes betweoen the anterior and
pusterior borders, I shows a roughened area in it=
middlc parr.

Lwer B

The Irmaer end is the widrsl part of the bone, 1+ has

RIEANTd H RS

1 The arderivr suelace s e the Toremy of 3 thack
provannent o ge. Thae eadial eetery s palpatod agaunst
this suclace fFie. 2.210

BCHIES GF LUPPER LIME

Hezad

Radia ralerasily will
Tk paslene: gz gud
gl gnlenisr panl

Babenol boddar

MiLmEal kraman

ad al Gorder

Rada admy

Styiod pioress

Rauqlh area lor
peonatar beras

Pastannr horder
Enichye£al INR = m—

Sapsul Ine = Cwyal ILOEfCE

Ubkhigpu Jrenve —~ Slyboid prouess

Fig. 2.22: Features af nght radus: Pestencr aspac
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Saction 1 Upper Limb

UPFPEF LIME

Anjener horder Anlenrs stane Arerize Farde

% #
Ny o
7

; Medial bardar o

Laterai ' - ,ﬁ} L Mednl
surface e [ = - nurfcs

&)

Laleral Brndar b

kY
Pasimnne Earden ] Foglenar Binccar

Pusiersn somace
Fig. 2.23: Tha radius and ulna n iransverse Sezhon

Fo wrnaphkad

; -
IrdRrier SUTACE —- Syk] proCesn

Fal lale
Flg 2.24: Infenor surfaces ol rediuz and wna

2 The posterive sucface prosents fuur grooves Bor the
extonsor tendens, The dapsal babevcle ol Lister lies
lateral to an oblugue goeoee (Fig 2,321

3 The medial surface 15 ocopued By the elase geteh for
e head ot the olog (Fig. 2.24).

4 The bateral surbace is prolenged downvards o foeom
the stwloid [Creek pdior] prvcess (Tog, 220

5 The inferiow =urface bears a friangualar area for the
seaphoid bone, and a medial guadranyrular ares fur
thoe Twiasle Loane. This surtacye takes parl in torming
the wrist et §Fie. 2. 240

AHachnanis

1 The Dieeps (Lalin by Ieada] doiciie 1§ oanserted into
thwt powghy posterior pact of the roudial b asity. The
atiberisw part of the berosite s convered b o bursa
(Iigs 2.25 and &4}

X The snpinaker (Latin fo tveend Ieeh ] 05 iserted inlo the
upper part of the lateral surfaoe [Ty 2 263

3 The proneeor teves 15 insectad into the middle of He
Fateead surdaoe {Fig. 2250

4 The kraclionaduzii= is inserted inho the lowest part
of the luferal sucface jnsr alava the styloud process
(Fig. 2.25).

& The radial head of the o demberm superficidls
takes ongin froen {he aneerien ablique line and the
upper part of anterior boeder (Fig. 2738).

F‘F = =%

6 The Hexor poilicis {Labin fnondts fongeis bakes otigin
from the upper two-thirds: of the airteriee suriace
(Fig. 2.23).

T The promaksr aeamdvates (s inseried ioka the lawer puart
af Hie anleriar sutface and into the tnangular arep
ant e 1vesdial side of the lower and. The raclul ety
i3 palpabed Ton “radial pulse” @s il lies medial do bhe
shurpanerion border of radius, latera] ferthe beodor
uf Nesnr carpe tadialis (Fig. 2.5

8 The aliductor pallacs o and the exfersor pollices
Frefs arise from the posierior surface (Fig. 2,20}

@ “The yiandrale Nignend i3 ailached b the medial part
1+l the neck.

1M The oblajue cord is attachied on the medial side just

lelene the radial buberosity (Pl 2251

11 The artaceler ool of Nieicrest foia? s attached to

the anteritn and postenor marcging of the inforior
articular surface [Figs 221 ap) 2.22)

12 The wrtrruler diee of the infernor radiculmar jmeor =

aHached 1 the lower berder of thae almar modch

{Fig 2.25).

13 Thiravtensor retizeseinan is attached o the low er patt

vl the anferior amd er.
14 Tha oderssaeaws peemnrehe 35 atbached b Twe Tovarer
threesFroarthe of The intermssaous Booder

CNARFAr AR JIRHErSS Capsula ligamiant

Biiachialis — F L dig iy
Nogd — supericizis
Qdique card —— Prona]oe baras

SJpnahe
Eiaps nracha

Flakar dgrinrnm

sperficials

[leocw el
prifumdud

Radius Uiria

Fronaln- reres Arirncr bardes

Flagin' pellices ——
gy
Fronghor raard e
Feardial aters .J/— Capsular [gamenl
Erschuadiglis —— flylman rrpcess
Siylod process Albzehment of A cutar

b [E

Fig. 2.25: Aftachmean:s of “ghi ragms and uina: Anterior aspsct
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Traeps brachi O AZranan process

Ancnne.s Hear af =&z

Sapralbar
Camman Aapanairass

1 1@ wr £Arp windis,
axbansne raf ninares and
Mg digilrem pofontag

Baaapd bnzaclui and
14d al Iuberosiy

Radrnra
Flkar figrarem

proafl.ne G BEnduziee pedlize

lengLs

Enlarar pallcig heegas ——

Ulna HTORALDT |enas

Extar=ar pangis

Exlensmu indinis DTS

Prasrrinr eardior —
—— IMArcEsecyn
Medial walace Leaders
— Posmriar tarda-
Huad al vina —— Daorsal Iuhorclc
=hylaid pracess

#—— Blyloid proscmss
Fig, 2.28- Alachmanis ol right raghiss ard ving: Postanor agpec

15 The firsd groovs Dedwesn crest BKe leeoest pact of
anteriar boeder and stylond process gaves passage
b aadndupcke wallics Tongmes soadd eatonzor podlies brezs

18 The scoend groovee bebaveen styloid orocess and
dumn] tabercle gives wayv to echenze cagn radinls
loeppus an extonsor oerpe sedenlts Previs fodons.

17 The third oblique groow e medial to dorsal bobencle
gives pasaago W raferresr pallices lorces endon

18 The fousth groove on the medial aspecl gives
Passapge o tendons of exteasor dagiletue, @ vl

Exlensie dMlie angud klon —

BONES OF LIFFER LIME

mdicis, poaterior ateresacsis noree and auferor
IRereG IS ArheTL

1% [ry addditivm ar the jenction of lwer ends of radios
Al ulna. passes the tendun of evieasor dygt o,

0 Loastly in relation to ulna, bobwecn its head and
styloid process traverses the tendon of exteuzor o
Wy,

Those are six compartments under extenser
rebimacalum of vk, fowr ace inorelibon b redius, Sth
ot the junction of cadius and alna and éth on the ulna
1tself betweven ity head and styloid process (Fag, 2.27)

OSSIFICATION

* Tho shuft oswifies from a pamary centre which
appuars dureing the Bth weeh of development.

* The lewweer end ogsibes from a secondary centre
which appears dunng the first year and fuses at
20 years; it & the growing ond of the bone.

* The upper end {headi ossifies trom a secondary
centre which appears during the 4th year and fuses
at 14 ywar= (Table 2.1).

CUNICAL ANATOMY

= The radios commwnly gets tractured about 20om
abwrsvw ik Invey ondd [£olles ™ fracturel. Tois tractare
i5 cavsed by oa fall an the autstretched hamd
(Fag. 2.28a). The dislal fragment is dizplaced
upwards and backwards, and e radial si1ond
FrsIcess duoimes i lie }&-rc-:.imnl 10 the alnar sy Ioid
prochs {lt nnrm*.]ll.,' Des sl fen b pleae st yhinid
prescess. | 1E twe st frogioent gty ljl“F']n.lLt'Li
anteriorly. it v colleil Sownlys fractuane |Fug. 2 38kl

o Asudden poweethul jerk vn the baod of o chuld may
Laslodge the head of the radivs from thee gripof the
annular hpament. This is kosn ws subdusatnon of
the head ut the ractivs dun feed offops) (Fae, 22090 The
head can nurmally be Felt in o holow beluel the
lateral wpiciindyle of the humemos.

; Exdarsar inmbcis L=nckan

| Extensor [
1 digiorum [
iendors

Drorsal nipencie

Ealmnaca 2afp radulic ———
nrevis londan

Exlemam o iadisli=
lpnyus Landan

Eclensar pn ez el ardan _'I %

fh:ucine polle = Irngus berdsn

ry

Zanrp arkeriar barde- Fyoid procese

ol raduE

Eaxtansar digik minimd lendan

2 T Fxwaneear rahir acuh.m

——— Expapzar carg
wnarrs iendon

Fig. 2.27: Tul;ny in the 1-6 compadments on |ha posterior s dacss of eser s of o ol alna
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Seciion 1 Uppr Limb

20 LIPPEA LIKA

Codle’s fracture

Flge 2.2Ba and by (a1 Colles' fractura wth dinner fork
delermily. (b Smith's Iraciure:

= Ulna

Hedmsz

— Hear af radile I
Pulled gl al
amuylgr
ligan==rs

Lrvwerrand
ol hurees |

il

Fige 2:Ma and b: Pulled slbcw

ULNA

The uloa is the mwclial beoe al the Teecarm, and i=
buomclemis with the fibola of Hie howeee limls 1L has
apper vod, shakdand o e viad.

Side Determination

1 The upper encl is baspk-like, vwell its concavily
directed Forveardes.

2 The lateral Burder of the shult s shacgs and clest-like.

I Pointed styloid process Tes posteromedial Ly the
rounded head of wloa at it loeser crd

Fachures
UpperEng

The uppet and prasents the ectanen o coronoaid
processas, 1ud the trochlear and radeal eotches (Fig, 2.30)
1 The alecraume provess projects upwornds from the shift.

It s superiar, anterior, posterior, medisl oned lateral

sHERIes,

» The mitreey suckere ie artucalar, it Borms the opper
part of the teochlear notch (Tig 2 3}

» The pasteroor surface forms a0 triangalar
sulwulanenus area which s separoted from g
skin by a farsa. Interivrly, it s continues wath
Ele pustecioe foreder of the shaft of the uina (g
2 32% The apper parl tonns che point of the albae

Glmomnnn prooass

I
[ i

Trachlear raick
Radal nogf ——, |

Hiag Lron i [T<Ass

Anlcnor surace
ol corono J procacy

Hala rikarsl
? i LInar hberpsily

ML Thanr 1240 aman
LaaT lalaral

beaar
Medial auface

anhgnnr surface
Antanor borders

Radius |

Labaral sutace
Inbarissau:
membrara

Ifepn 2] alnar
oril

Epmifresasd s

Capsdlan lire

Shinid process

Fig. 2.3 Angnee surfaces o redius 27l una
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.,
- Ie
Trochiear _rr ] DRCrEgn peooass
(]l gl
[ Cararaid pracess
# —
e CAEnTANAN OracEss
-
i i L— T-mzhlear noick
] S Supoiol suraca ol
4 cEronod [HOoess
| i Rl nnlch AN
Iatzral sudaca st
annu 31 1ganenl
Lalma sardacs
Llina -~ bk
Arax nl !
addic Llar ai l".
al wrdare |

racle: jrut

adviuinar i Linar ralaiarsd hpamant
L 5D pooass

Hegd ol

ulra

TN lal

Figa 2,312 and b &) Fealures ol antenior aspec of ulna, g
(b upper end af wra

# The mndiad sarface s comtiomonz Dderiorly with the
ririal snrfaer of the shate.

= Tha bternl AR iS STU TR, crm s 35 posterioe
surtage of shaet.

* The suprtior ANITIE i il pasterior pan shows a
coliplwened aped.

2 The el (Geeek (ke ceoe's Teal] paxcess projects
T accds Erom the shadl juat below e odeceanon an.d
h.‘.:r. |'1_r||r' LN T frh.h::i_. I'I.'II'I'I-I;"}' :-.u|'||:'|'i1_r|_, anlel i-:'rl_, r'r'n;'lji.ﬂ
and lateral,

o The sweperrr cpeface formes (e lovder part of e
brow b loive pof:h

o e aglerior schice 18 treangular and rough o ks
lwwer corner famms the ulnac fuberusiby

« [he upper pact uf ks efend suekice miarhed by
the racliial notch for the hoead of the rodias. The
anrwalar higament 15 adtiached Fo the anterior aod
puosterivr margine of the notch. The lower part of
the lateral sucface forms o depressed arca o
accommodate the radial tuberosity. It is limibed
bezhind b a ridue called e xpinefor ot

= Adedial s rrl’*r...e in cuntinoeens with medial sorface
1th the :-|1|‘.“:.

3 The Fochlaar paked tormns an arkicular sutfaco that
articulates with the trochlea of the humeras it fnmm
the elbesw juint (Fig. 2300

BOMES OF UFFER LIME

4 The rad el nobcz acticulates with the bead of the tadios
tor tormn the superior edinulnar jomm {Fig. 2514t

Shaf

The shatt has thyee borders and threo surfacwes
[Fig. 2.2

Biorefers

1 The fuberassns o latera! oander is :-'~|'I:'|I'|JEF|IZ im itE
middle bwoebonncthe, InBariarly, itcan be traced tothe
latesal snde o] the Tl Superiorty, il s continaous
willy Lhe stpanalor Crest.

I The aulpeior Wonder s ek arald ronnded. Tt begins
alreve an e medial side o The alma Lohereity,
pracees backwards ooty Tvaer vne-thand, aad
lerrminabes al The mgdial side af the seeloid possess
{Fig. 223

3 Ther pecterng fanter 15 subcubyesgs. 1L begine, abeee,
at the apex af thae eriangubar subcutaneaans aea al
thae bock wF the elecraren, and beeminales al the hage
ol tha syl priwess

Lurfoces

1 Tho guterior sarface 1o bodwoen the antericr and
mterisisenus barders. A nubment Pecimen 15 s n un
the wpper part of thus sarfuce, [Eis dinected wprsinds.
The nuatrient artery is dervied frum the anterier
interoassnus artery (Frg, 2.%]).

2 The wredeet surfece lics betwrcen the anterwor aml
prstorior borders (Fig. 2.2

3 The poslerizr surface lies bonveen the postecuer ansl
interasaonus rders. Lt is subdrvided info thoee areas
b Peed lines. An oblique line divides it inte npper
ane e pails. The locer part is torther divided
by & vertical line intee a medial and a lateral arca
iFig. 2.3

Lower Eng

Thae Lo vied is mnade wprof the head and the slelaicd

process. The Tesud adicilates with the ulnar nonch ef

M racive Lo roaen the Bterior raclioaeiar o (Fig, 23600

1 is 1!_-"']_'!-.;'“_‘{“1;'1_" lroity The serist jednt by the articular dize

ey Fjg 100 24% Llman avlery and neve lie on the anterior

sk of hesyd of ulra
The ~‘;|::|.'||:‘1i|j LR (rrojeris dovwnwards Erim

p.n::ﬁ_-mm-:ﬂml spcdesof Tavearand al the ulina. I-‘n:atrnr:-rlj',

belween the head anid the siyloid process, there

= grrovwe for the tencdon of e extensas rarps ulnatis

kg, 2.2

Allachmanis
1 The triceps bracli s nscerbecl ke the reugh prstorior
port of the superior surface of the ulecratnm
iFig. 2.26). Thi antenor part of thae surface soovered

by a bursa.
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22 IJFFER LIMEB

—— Ripanr 5.0a54a

el surfics J'._.:|_' CHREEAran Jrocess

. . r’
o BiBCTANG b — Pagrenur Sl
£ -i, H'-Ji— Rirclin re:lch
Medal surace ot 'lll
COmNOe] DRSS Sa[uiam coesl
Jbfigue S
af purchgrer SLTa0e
Padlidl Safare el line o

duEoErkr Sarace

Fasienzx Raodar

grees oG lo leanr I RIS SETLE
digilnnim prahindns vembLard
AokEr it o nans, ar 1ha la=ral
=xlEnses carp nirAare nirchir

i ad A 1w uifa

Slykud orecess

Fig. 2.32: Po=iarior aapect of vina

2 The frracizinlia 1o posaecbeed b Ehe anbeoier sarface of
e oo prLs il ing the feberesty of the
ulma (Fir L25)

3 ‘The sigssator anevs from the supanaror orest and from
the tnrmgu]ﬂ:r anea wn front of the orest (Fig. 2.25).

4 The winar head of the fexor dyeitorane sipofcils
arizcs from a tubercle at the upper end of the medial
margin of tho cnrnnoid procoss (Fig. 2,25}

5 Tha ulnar hoad ot the prouator leres arises fron the
medial margin of the coronnid pracess (Fig. 225}

@ ‘The Tovor aigiteren profina s dLabin deep] avises fron
a. The upper threg-tourths ob Lthe anlerice and

medial sunfaces af The shall.

I Thas mrddial suifaces ol the corapid gd
el AN Py CUs S,

o The pueslerinr barder of the shald Lheowgh
an apansirusis which alao wives wrigin e The
ﬂt'm-l'm:'pl vl and The exletiso Carpl ulnars
(P .16

¥ The provittur geetifring Bakes vrgio fooa the obhogue
r:iLl;th: vn the lewer pact of the anterior sorface
(T, 225}

8 The Mevor campt uleres {ulnor head) anses from the
medial side of the olecranon orocess and from the
posterior burder (Fis, 2.32).

9 The rarenscr mn*f ufn@rs arisce from the posterior
rdor (Fip. 2320

o

10 Thee sogeaees 15 mseoked mvto the JTaberal aspaect of
the cleceanen, proccss aod the upper one- Bt o
the pasterior surface (Fig. 2.26) of the shadit.

11 Thu lateral part of the pusterivr surbace gives origio
friom above dewnwards to the ehdictor polltes
loiyns, the caberrae poflci s and the cafemser
e (i, 2.20)

12 The Grhevesseous erembesee 15 attached to the
interpsserus border (Fig, 232

13 The affigur cod = attached w the ulnor tuberosity
(Fig. 2.0%).

14 The capsular ifgaerent of e efivee oz is attached to
the marging ot Lhe frochlear motch, o, o the
crrendid aod Qlecranon presesaes (Fig, 2230

15 Theameaiar ganmed of Thesuperien radioulnae juint
i atkched by the teeg margias of cadial nakeh ot
ulna (Fig. 2.21b].

16 The wivage cofinbemit Tigaent of the weist s atbached
to the sty lond prowess (Fig. 2.510)

17 The wrticwfer dea of the inferior edieoloar ot s
attackd by i apes bua small cowgghacesy post e ral
o thae stylond prowess (Fig. 2.510)

O55IFICATION

The chaft and mmuest +f the upper erd ceeify oo o
primaiy centne which appears during the Sth weck
uf desrelispnnent,

The superine patt nof the nlocranon process Leisifies
frvm & secnndary rentre which appears during, the
10th year. It fimmas a srale-like epiphysis which joins
the rest ol the Tone by [Ath vear.

The lypwe end nssifies from a secondany centre
we ey appesirs during Hwe Sth rear, and joins with
Sz shiaft by 130 vear Thiz is the gronving end ot the
bonwe [Takle 2,10

CUNICAL ANATOMY

* The ulna is the stabahsing looe of the forearm,
with it frichlear ookch grppog the onwer end of
the humerus. On this Bordatoon the rading can
pronate and supinate for efficient workimg of the
uppor limb

* [he shaft of the ulna may fractume erither alone or
alomg wirh that of the radias, Crossanmion beettecen
the vadais and wlna met be prevensed to preseree
pronaton amd supination of the hand.

» Nishoraron of e cléois 3 produced by a fall vn the
stistrelched and with the elbow slightly Aexesl.
The olecranan shifts posteriocly and the elbow s
Tixed in slight [lexian.

Hormally in an eslendad elbawy, the tip of the
alecranon Ties in a harizental lne with the byo
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epicondvle: of the humernus; and in the flexed
elbapar (Fig. 2.19) the three bonv points corm an
eruilateral rriangle. These relations ate disturxed
it dlislrecation at the el

 Craclaee of 0 eharrasian is oonneon amd s caused
Ty i Bl oy Hhoe papinnt ol e el Fracture of the
ceronoil process s ancomoen, and wsoally
::Lfn;:lmp:l.nil.b diglocation al the vl

o Sedelnng™s deformrry a2 dursal subluvation
(displacement} uf the fuwer vod of the ulna, due
b retarded growth of the Jower end of the Tadn
(bag. 2.33}.

-.;;—T - _F:;:r ‘J,f
d{/r';_ 6‘%—. __.--"jf Farcamm
Rl ;|* I

Fingess Thismibk

Fig. 2.33: Madslung's deformity

Ceghficalion of Hurrsms, Radius and Line
Lt il CFsifcahon

[n long bopes possessmg @piplieses at Doth dhwie ends,
the epiphosa of thie encd wehach sppcars Brst 15 st 1o
jorn with the shaft As o corellary, epipluess which
appears last is first o join.

These cods of lung booes which ae st wigh the
shaft are deosignated as srevoiers omd of Ehe buorwe, b cpce
of ey bores of the upper lindy, groveo enils are il
shuulder and werist juints. This implics that, the Upper
eid of hunwerus aind Jower couds of Both redius and ulna
are grovwing ende; and each will, therefore. unibe with
their shalt at a later period than theic comesponding,
e ends.

The divectivb of the nutrient foramen in these boenes,
as oty in opaposite to the growing end.

The Tume of appeatance and tosicn (either oof varoo-
prirdzs ak gwe encd, oF with the shalt] are givenin Table 2.1

fmparianee of Capsiior

Atfochments and Fpiphyseal Lings

betaphiysiz 15 the epipbosseal end of the dinphssis, 1=
ackively growing part of the bune with fich Biood
supply. Infections i thes pact of the bome ane nuost
conmimon in the younge age The cpiphyecal line is the

BOMES QF LIFPER LIMB

hine of union of metaphysie with the cpiphyss. At e
cnd of the bone, buesides the vpiphyscial e s the
attachonent of the capsule of the respective juinks,

Lo intection in the joint may affect the mesa phoesas of
the bowe it it is partly or l:nmpletel_',. ingicle the pant
rapsule. 45 acrvallary, the disease of the metaphyses o
itside a joint mnay atfec t the joint. Dot iy wortheehile o
knme the intimate relation of the capsalar atéaschment
ancl the epiphy=eal line at the eod= of humeral, rodisl
aned wlnar bones as shosm in Table 2.2

CUNICAL ANATOMY

Relabivn of capsular atachmenls and epiphorseal
e IE epiphyseal lioe, Lé. sile wl unien of epiphy:is
and mutaphyseal end of diaph =i, is intracapsalar,
the imfections of the jombs are likely W aftoct the
rnetaphysiz, the actively grnving part of Hhe hooe
expecially in young age.

CARPAL BONES

The carpus is (Greck Fervos, st made up of Hcarpal
bomes, which arc arranged mbwae rowes {Fig. 254
1 “The proaimal eose containg (fror lakeral eonedial
5ude].
L The sraphnid (C-resk Lo, arest,
i, The Tunate sLatin spmen slmEead),
iit. The rriguerral (Latin three comeref], anel
w. The pisiterm [Creek pe)
¥ The distal bew conlaing in the same order:
1 The draperinm (Careek fonre s peoanet e fiyeee),
i The boapezaid (Cireek Wahy's sine.
. The cagribake [1.atin fread), and
1 The harrerbe [Tabin licoi).

Idankficalion

1 The seaphedd i Temab-shaped and has a obaerche on (ks
Interal sude.

1 The fenate is bl f-mosm-shaped or ceetcentic.

3 The reigeetrl w pyramidal in shape and has an
isarlated ool fFacet om the diglal part of the palmar
suTface.

4 The pisifores is pea-shaped arad biss unly ane oval tacet

om Hhe praximal part ot its dorsal surface.

The !rgesiie s quadrangular in shape, and has a

Lresk imu:] a procnce anlerionly. [vhas a sellar (oonsa-

vascomwexd articular surface -::|.L=‘tEI|"".-

The brugae cuitd resenDalos the shese of 2 baby.

7 “The copiate i the Targest carpal bone, wth a roondaod
el

& The Aewiade is woedge-shaped witha hoeok near its hase,

e

>N
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UPPER LIMB

Table 2.2: Relation of capsular attachment and apiphyseal lines

Capsukee afzckhmant s0A)
Laterally 2 {ha anatomical neck,
riackally 2 crn Selow e shaf]
Felbzws he margins al radial

and caransd fassaa awd 1ha
olecranan 1ozaa

Fodh apicondyies sre exracapslar

Alached to the nack af 1he radlius

Hum#s upper end

Humerus Kassr and

RAadius upper erdd

RAadius kwar and Cloze 2 1he aricular margn all
around
Ulna ppper erd Mear the alicdlar surfaca af wina

LIl lewar £nd Araurd 111 hagd of ulna

Epiphyees) ke (EL}
Al s lowast par ol articular
gl ¢ iha haed

A harnzeniyl boe 31 1ha lewve al

Hewigunlal lina at the eval af
Ine upper part ol winar reclch
Saoaledike epiphysis on the
UEERET Jurface ol ak-crannn

Welamhysis
kelaphysiz is partly
inlricsypsular
Mataphysis 1 pardky

leteral epenndlyhe, hMedial ntrecapslat
apicordyle G & segsle

apiphysaal ine

Tz bgad loma e epipheysis Mataphyes is

inlracapsylar

Melaphyyis is comokedaly
estracapsylar
Metaphysls and pan al
diaphysis 15 related o

cazsuler ling

Thi ap phisis e

FAlracapsukar
Harirewial ine a1 tha lavel of Metapdysis is parly
artizulating swryce ol radius intracapsnlar

Side Determinaton
(remanal Pann i
1 The prmimal row i capves prroximally, and roncyss
distallv.
2 “Thedistal rove s conves proamally and Handisally
3 Eock Dvene T b sorfaces,
i. The palmar aocl clersal suctaces are nonarticular,
et o thae tiguetral and pisiform.
ii. The Literal surtaces of the tiwo Literal bones
frcaphicnd and trapeziuon} are nonarticular,
it Tha medial surfaces of the thiee edial Tanes
ilriuetal, pisiform and hamatedave nunartcnlar.

4 Thedorsal nomacticular zurface is always Leger than
the psalrmiar nonarticn lar zurtace, raccept for the gt
i b the palmar surface is larger than the dersal.
The weiweral point= helpr in wlenlalyig the proximal,
distinl, palmar and Jdiersal s Jaces o oot of the bones.,
The side car be tinally deterenined with the helpoof the
specific parints.

Epﬂ‘“l:':.'.' = Points
I The scepiond: The lulweocle 15 directed laterally,
Iivracard amed duns rewea rle.

2 The e
i A small semilunar arbicular surtace fawr the
scnphwiel 13 oo the labeeal side.
- Acquad rfateral articular surface for the trigueiral
15 v the medial =ide.
3 The trignefeni
i. Thoe wein] facet for the pisiferm lies on the dizdal
part uf the palmar surface.
i The medial and dorzal surfaces are canlinuous
andl nonarticular.
Tha pessfiornr
1 The vval tacet for the triqueteal lies on the
proxineal pavt of Hwe dorsal sueface.
1. The lateral surface is groon ed by the ol neree,
"The frepr=iner
1. I'he palmar surface has o vertical gevanee for the
tenclaon ot the flesosr carp mdiades.
i The gromve is bmited Bberasdly by the crest uf the
Era [ Prillm.

(=8

L

il The distal suckice bears o sellar concavo-comex
articular surface for the base of the First
mehacarprl b,

B The rapmzodd
i. Th chistal acticular surface 15 begear than the
prisamal.
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i The palmar nomarticuloe surfooe s pradenged
Lxdcrally.

7 The vepdale The dorsomadal angle e the distal-omost
proqection fromm the body of the capiate. v bears a
simall Bacet fur the 4th muetacacpal bone.

B The fenerate: Thee ook projects feoan the distal part ol
the: palonar surfoce, and is directed laterally.

AHachments
There are feur bany pillaes al the loo cogners ol the
carpus. All attachmenls are b these four pillass
[Fig. 2.34].
1 1he tuborcle at the scapluvid:
i. The tlexow vetinaculumi,
i, A fowr fibieos of tho abduc bee pollicis ke
2 The pisiform pives:
i Flesot coepn ulhacis,
i Flewer relimaculum and its guperficaal sleyp,
i, Abcductor digiln i,
v, Extensor eebimaculum
3 The trepegivnT
1. Thar ot gaves angan b the abfuctor pollic s beenz,
Hexeer peelliors protes, and dppomeas ditss. These
constitute muscles of thenar eminence.
ii. The edyes of the groove give attachmaent to tho
two lavers of the Recor netimacufies:.

Hamaie and
3 Mook

Prooumil plinkngeas

1-5 melaarka s

Pisilcar

Tr gueiral =
=ykd pracess al ulna

Luinata

BONES OF UPPER LIME

iii. The lateral surface gives attachnenot to the lateral
lipament of the wrist joint.

iv. The yrpeane lodyges the tendon of 1he Bron i
Jid e,
d The hamale.

i. The fipaf the ook gives attachment to thpji'e':rnr
rhmarnlug.

ii. The medial side at the honk gives attachment to
W Aeaow degitn moeiesd aned the opposess it
i,

Arttculotions

1 The zeapliond: BEadus, lursabe, teape? iom, Irperoid
capitle {Fig. 2.34).

2 The lunabe: Badioy, siaphead, capalale, hamal2 and
brigpuctral.

3 The towguetzal; Fisform, Tunake, ienate o acticalar
disc of the oferver radioulnir jomt.

4 The pisthercrn articulanes vnly weith the Leguedcal.

§ lhe trapeaaume Szapheul, Lt and 2nd metacarpats
wncl b pacond

& Thetrapesnid: Scaphold, mapcezmm, 2nd metacarpal
and capitate.

7 Thecapitate: Scaphod, Junake, hamiske, 24, Snd and
4th metacarpals and fropessid.

£ Thohamate: Lunate, triguetral, capitate, ond 4th and
Sth ootacarpals.

Caplisa

Seeanmid bt

Trapeeodd

Trapaziam and fs crest

~ Slyloid process of Radiug

- Seaphod

Fig. 2.34: Skal=ton ol 1he righl nard
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UPFER LIME ﬁ i
o

| | | ALQBAANCE—Ir] péin
Trapeauid |' 1 F aBsor— 134 yiaar
n

Lapﬂ-ahﬂ N

HFI.I11=|1H'— IIIII -
Tritpmzium s ALpEARNCE —2rd pedr
Fuskar —1Re year
Pisifarim — @ | H ?_,.-"

Seaphoid ‘ﬂhmﬁr/

Triguetral o |

—lunate Anpamrance—ath yess 1'|- mwl  Annearonce—1st year
ANDBETANCE i YEAMS Fussion—18th yesr l;'i'I y | Fiesion—18h year
fa) I}

Flgs 2358 and b: {a} Ossiicalion of carpet bones, and (b} essilication of matacampals and phalanges

OSSIFICATION ' Twn ypres of arterial supply

The vear of appeatance of cenldee ol assuication in
the cacpal bores is shivawn in Figs 22335 amd b

Mi.anenl ACArKAE Midrberil arfories
|

1)
CLINICAL ANATOMY 1|
* Frachure of W papliont 15 quibe commen, The bone

feaclures through the waest ot oght angles to s F
h ]
ltang ampem. The Fructune is coused by a fal on the —— —
gmitstrctched hanl, or on the tips of the I:]:I'ISI?F‘:-
This cawivs tendvrness and swelling in the
amatomical snuff box, and pain on lengitudingl
proecwssion of the thumb and index tinger, Thw
residual disability is more martked in the
midcarpal jrint than in the saist jrant. The
impottance of the tracture livs in ils Tialniliky
nonanian, and avascular necesesis of Ve bl pf
the hane. Monwnally, The soaphaid s foed oot o A
artovies, ane enfering Ihe palmar surface of the Progimal (e Mewrsie ul prasinal
nebercle angd the ather He dorsal sorface of the BEQMEM  BepTEM SEqQn 1T
bovdy Checasronsalle (|35 of cases) Doth voessels
erdet hrowgh the tulsercle ar thranggh the distal
Palf af the o In suach coses. fracture may
deprise the provamal halt of the bume of s blood
supply deadimy to avasoular necrosis (kg 2.36). .
Pl Jeadiog 5 2.7 2 Fach hone has & head placed distally. 2 <hafl and
« Melocatien of the lonate may be produced by a ) -
kv at the proscirnal crd.
tall oo the acutely dorsiflexed hand seith the elbaws .
1 The bead is round. 1 has uncarbicular surface
jount flewed. Thi- displaces the himate anterinrly, . X
. 4 , : ; 1 which extends more anteroposterer| ¥ Hhan
il Leadange bo corpd dimzeee! sacivenne likee features -
i ] ; laterally. 1t extends mure on the palrar sucfioe
(Figrs 237 to o). ; s
: P o : than on the duerszal surface. The beads of the
# During sraphoid fractare, pain is felb in the
0 metacarpal bones form the kouckles.
aurtorrecad st lnor A -
& ii. ‘The shaft is voncave vm the palonar surface. Tks
dorsal surtace bears a flat triangular area in ik

METACARPAL BONMES atistal par.
iii. The base iz irvegularly Px[:lan-.:led.

1 The metacarpal bones are 5 miniature lomgg bones, 3 A metacarpal home can he distinguished from a
which are numnbered From Tatoral wo the medinl sacse murlatarsal b beratse of 1he differencas miven in
iFig 2.341. Tahlg 2.3
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Flansr refmacitkim y
) : B Ll;rarf e
Bdeclian rerva - J
e e
= Triqueliral
Scapnaid

Paifarm

Compiassed
median neras

e = . .-
—— —— e -

_'_ﬁl = e

b1 TR e, S

Flos 2 37a 18 a: {al Mearnal pogihen 3l eerogs, [be diskseation
of lumile Igadeg Incarpdd il symdrome . and (o] Ape-like
dedarrucy af 1he hand

Table 2.3: Differances betvsean melacarpals ard mada-
largals

Metapa gl Aareriarsal
1 Tra Reead and ahatt are 1. The: bgad ard Shal are
prrisiaid flatlened Mk sice 1o
e
2. The ahaf 15 al untorm 2. Tha shatt tapars dislally
thickneszs
4. Tre dosal sudace o 3. The dar=al surfaca af

tht: shafl hias an slongabed. lha shaf. e unilomly
Fld tringular aroa e Pl e

d Tre Dase is irregular 4, The L@ gppesars o Lse
cut harphy and Shguely

Characterstics of Individual Malocorpal Bonets

Il a1 i dhee shontes and slowdest af all metacarpal

Trrnes (Fig 2.35a0

Lo The base is occupisd Ty & convesa-cencave
articular swrface for the trapesiom

L. The durzal sorface of the shatt 1= unfocmly
sy (g, 2,280

d The hisad is Tews cormeex angd bocader from side
b wicle than the beads of other metacarpals. The
ulnar and radial comers of the palmar surface
shotw innpression: tor sesamivd bonas.

£. ‘Ira first metacarpal bore is nokated medially
thraugh U0* relative to the nthor setacarpals.
As a3 result at this metatiom, tho nvvenmonts of
the thumb 1ake plare at right ang bes Lo Whase of
kber digiks.

BOMES OF UFFER LIME

\
1

-

. I dors mod ardoolate with any other metacarpal
buone.

2ol The base s groeved from before backwonds  [he
oedim | edpe of the greove is arger.

And The base hag a sleloid process preagscling, np fram
the daranlateral eomwer.

4th The base has tvee=mall o al Facets onits lateral side
fusr the third metacarpal, and on ity medial side o
s i singzle clonpgaled Facel fee e 2Hmeticarpal,

Sth The base has an cloogabed artoculiar stegp oo ks
Tarberal side for - A cowckacirpig. The edial ade
af te base is nemtarebicalar and Beacs o taborcle,

Sida Dalarmialon

The proximal, distal, palmar and dnrsal aspects of each
metacarpal brma can be made our from what hins been
stated above, The lateral and medial sides con be
conbirmed by the fullowing critema.

Melocarpol
Lst The anteraladecal suelacs is larger Lhan ihe
anlergmedial (Fig, 238R].
Ind a. The medial edye of the proove on the base is
deeper than the lataral edyre.
b. "lhe medial side of the bace bears an aricular
strip which 15 constnered in the muddle
Ard a. The sty process o darstdateral.
b The kkeral sicde of the ltase bears an articular
-sl:rip which is comstricked in He middle.
«. Thr medial side of the base has b small oval
tacets Ent the 4th metacarpal.
The lateral side of the base hays teeo sinabl ceal
facer: tor the ded metacarpal,
b. The mwdial sede of o base Taas o eloogaled
acticular sirip for Ahe S0 metaca pal.
The lateral side ol he base has an elomated
acbicular atvip far the 4th metacarpal.
b. The medial side +f the basc is nonacticular andd
has & tubeccle.

kain Afkachmenis

The main attachments From sbuisft of metacarpals s of
P Imar and dorsid interussen muscles, Palinan pbersse
arise from vee bune each except the 3nd metacarpal
{Fig. 2.35u). Dorsal inlegossel arisg from adjacent sides
ol B melacarpals Fig. 2 360 The clher attachments
are listed bl

$th a.

Al o,

Maitacarpol
lst a. The cppoacw: wdlic s agerted oo e radial
border aod flee anterclaters] sonTace of tha shaft
[Tag. 2.33a].
I, The chdwcter poifices ngews is insorted on the
Tateral side af the base (Fig. 2.58a.
e The Cicst petbate Ddberoszames oniacle arises from
e wlinae sade of The ase (Fig. 2.34a.
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Leaclicn 1 Upper Limb

2 a.

k.

3rd a.

Flozin (un Ly béweres IFFE)

Bocurlor prilics brews (2F20
Caparans pellc or gl
AbAursar FolcK K:ngLe.

151 palmar Irkerosseacs Jangi)
[:lpn{.nans palicas (nsarhon’

4FH 4 FPE ——

15t palvan inleress =y fnsedinn

Addycaor pokces [nsaton —
Slewar pallicis Krgus :

2nd pabmar

irbarossedus

re

Flaxar diqih runime {FOM]|
FlEson carpl undaris
Ehiurdor digili mnemi (BORA

Evmrncar Larfa ulnans
Upnnnens digill monem
Ath palmar inbarrssEogs
Arfdngdes pdles [nng
LEIRA+ F ara

i pAlmar INRMERariis

Fl#ar cAarpi radal =

Shp= al fkeior dgilorun tupstaciain
Tertun of Fakit d g Krum prolundus

Ervansor Zaroi radale nous

Extengin -7 pi reduales hreala

Eatanzor nielinis broais

Darsaninierpssen

Eabangor gohicis kzngns

Slips al iimz2in” of Jovad
cighal capansiar

Fign 2.38a snd b; Afachirngnls one the shabzion of Fand (a) Antgnlor aspecl ard |G poaencs aspect

The frvwoe crpi radialis is inserbend on 4 Tolrercle
e b palrds suelace of e Dase (R 2.384)
Tloe vatensre corpy rebdledis hvtgers i insesled o
the clursal surfave of the base {Fig. 2.3800%

The ubfiezee Tenef o the geddercior puoricis arises Troan
the palmar surfaoe of the bise,

A slip broon thae fexor cvrpe! radnd (e es e ched on
the palmar surfooe uf the bivwe.

b.

i

o Thee traeserrse Fead of e

The exlonzor vy vdedts Lreirs s mserlesd on
the dumial surface of b base, imroedialely
beyond the styload process (Fig. 2,380
T|11_-'|:-|’.I|?.j'1|!L' m'r.'Jc:.‘.'.li'a'.uf.fmln:l polfiors acises fooum
the palmar su rfacw uf the hast (Fig I.3Ha%
Ircker pollacss apises
Truston Phes dlisital bevo-thinds wf the ]:w.lumr sutlisve
of Lhe shalt {Fig. 2.534]
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£the Tkl the interosse acise Erom it (Figs 2.3%: and b)
qthy o The extesser campef whearic i insered oo the
tuber-la at the base [Fig. 7384},
b The eppsers Aigid miding s inserted an the
Medial surface of the staft (Fire 2 388 and B

Articulalionz of the Boses

Lst o Wyarh the trapesium forens saddle shapead jrint.

2rd ¢ Wath the trapeziom, tho trapeaoid, the capihyhe
and the 3ed metacarpal.

Ard 0 With the capitate and the Zped aral Jdth
MELACATP AL,

Htn o With the capirate, the hamate and He 3rd aod
Sth mnetacarpals.

Stho o With the hanate aml the JUh ek carpal.

QSHFICATION

The shadls wasily froeo one primary ceotee coch.
which appwears during Hwe 2th weck of develepocnt.
A gecondary contre for the head appears i the
2ol -2th mctacarpals. and for the hase in the
st mwtacirpal. It appears dunog thi 2nd-3nd vear
wnel Fuwes wirth the chaft at abour 16-18 yeard
iFig. 3.350).

CUNICAL ANATOMY

= Fractire ot the base of the dicsl metacarpal iscallid
Buowrratt = Pizckve, JEinvalves Ue arterior park of
the base, and is caused by a force dlang it long
axis. The thumb ia foreed inko a semiflesed
prailtion and canmot Te opposed. The Bet connot
Pt clerched [Fg,. 2 391,

* The atbwr mckacarpacs may alse be fractured by
dizect or mddicect vinleroe, Threot vivlencoe usualls
alisplocer the Frachuoed segrent ferwands Indicoet
vigaenee dizplacer them backwards (Fig. 2400

* Tubcooular or sypholitic disease of the motacarpals
ar phalanzes in a child is located io the middle of
thi dinphysis rather than in the moetaphysis
bacause the cutTient arery aTeaks upinto a plasos
immediately upnn reaching the medullary cavity, .
In adults. bowever, the chances rd infection
arc minimited because the nolriend artery 5
replacad (a5 the major source of supplyl by
perivstaal vessols,

* Wheon the thumlt possesses Theee phalamges, the
fivst melacarp] Tids wa epriphyeses one at cach
end. Checizionally, the Bt imetiacarpal ifurcates
distally, Theo the medial branch has nee distal
epipthysis, ind bos unly peo phalanges. The laternl
Eramcts has g destal epipbysis and three phalanges
il 24101 Toral dagets ace s in such caze.

HOME % CHF LIFPER LIME

| i l |

Fig. 2_36: Banrakf = fracture

Fig. 2.40: FractLre through the eck ol matacaTa (usualy
angulated)|

‘.:‘r_lhx‘.._x
| ::_‘Laﬂ_h S \h.
TFT~ D
h“"m ; _\_\-\"'-\-\._\_
H“t__ﬂ s o
Y f
y J\ -
I
!{\\ L
R .
o “
k'\"‘.\x.‘
H'H

Fig. 2.41: Child with six digilz
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index tinget.

metacarpophalangeal jomts

“She Loaks Foo Prefty Try To Catch Her™

Lol tey i, pecedimial s

- Scaphaid

- Lumaic

— Trnguatral

- Pisiform

Dostal row

- Trapezium

- Trapernid

- Capitate

Hamate

Fifrom:
Whirh side has cramiman foxor ﬂrigin
FM 135 inm FM Radio)
Flosor medliol, o cormon lexor originos an the madial
sigle,
Ricipeial groove of Romeres “Lady betwesn 2 majors®
Laturdl | p—pectorahs major
hpcdial hp—teres major
lNeswor— latissimus darsi

Lews frequently, there is a sesaonoid bone vn the
lateral side of the matacarpophalangeal joine of the

Somerimes sesanoid hone may bre found at other

Mrarmonics L
Carpaf Dosnes JJ

BONES OF UPPER LIMB &

- FACTS TO REMEMBER

o Axillary radial ared wlnae merves are mbnabely
related Dy foattees oz and are labbe b Tee agured.

& Raal pralse is Tel closes s thae Toweer eael of shatke
O eading

& Fisifor i Buone is o sesmand Beawe m e wendon of
Mesor cacpi ulnaes moosele

* Tnsl medacarpil is the shockest, amd stoougest of
e lacarpals Bz soboinbed od ancaowg e Lo e olber
by, this pecmitting opposibion of the thamb,

= Third mutacarpal is the longest and the axis of

abduction omd adduction passes thoough ivs centre.

CLUNICOANATOMICAL PROBLEM

A Alvea-old man [ell ol bas bievele. The beard &
crackayy mese and kW severe pan in his tight
shuolder regaon. He oot Mak te Toteral part of the
shondder devopred wnd mcedial end of clavicle wias
olowrlesd.

* Thach is the commum site of fractuee of clsvcle

Arnd whiT
* Wy did his shoulelee droop down!?

Ans; The clavicle sers frachuned at the junchen of
muchal hwo-thirds and latecal vne-third. This iz the
weea b poind as it ligy at the juncton of tere opposing
CUTYARITES.

The shnulder deooped down, berause of the
waight ot the unsupported shoulder.

MULTIFLE CHOICE QIUESTMONS

1. 'Whichof the folleywinge bones is the firs cone Do sdart

ossification”
a. Ulna b. Srapula
o Clavicle d. Hurmrns

2 Fracture nof hinmemis al midahall is kel fo caose

injury i wehich of the (ol ing nerves?
a. Wediuan nemny b Badial ferer

o Lnal nelve W B usculocutaneeu s nene
3. Atlachnents nf hiceps brachai are taall of the

{':.I'”I-'ﬁ"-’i.fl.g. e
a Tip o coraeond procees
k. Supraglonoad nubencle

L. Shaft of homerws
d. Radial tuberesity

Le 2b  3c bt B [ B B

4. Al e Dpdlers o ammscles soe Besnes o the wrisl oo
A, Flesar g rdialis

b Fliewar digibioruam 5|I}‘:-|,'rl'i|:|.1'|i:_~'.

o Trranabor teres

Jd. Flewor carpt ulnens

The avaw of abductiondadductivn of digits pesses
throwshe

E.u

A Centre of 2nd dugit
E. Centre of 3nd degie
c. Centre of ith digir
d. Cantre of fth digit

. Al ame heads of trceps brachii cooceni:

a. Long head la. &Slhuert head
1. Laleral Tigad . Bedial bead
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Pectoral Region

T . fr!:l.f.q:.? ﬁ-l"u:lul' file apiwpat L ff'r:miwﬂruu.f_"': e gy fiaree o fapap &, T Sl

T uull.li:luh.-_:;.rf f".-’\.ﬁf.r." AR il R SRR f_i.rf.'h'ﬁ'.:‘.ll it seaned 5 fo adarpeersn
— Inkae?

INTRODUCTION

Ther pectaral region lws on the fromt of the chest, I
weosenlially consinly of stouctuces webach connect the
upr=er Tl ko He arderalabeeg| chast wi]l Maronary
Blarad Ties in this repinn.

SURFACE LANDMARKS

“The follmvedingg, fea s of The pactona] regaon e b seen
wre Lelb o e sackace of Doudy

1 The ciare Les boozoodally ab the ract of the neck.
acpracabinng ik fooeey thae ook ol the chest The bone s
subcuganeens, ird therclore, palpable. thooughoatt
its length, Muedially., o articudabes weh the sternum
ar the sterreclaercstar ju!. and laverally with the
acroonion at the genonoctseicrar ey Both the peints
are palpable beczuse nf the uprvard progecting wnds
of the clavicle (Fig. 3.1). The stamaociavicalar jrint
may be maszked b the starmacleidomastoid moscle.

2 The pegular wakeh [intenclavicular or suprasternal
nerie bl Jies etween the medial ends of the clavicles,
al the superricn hoeder ab the manubeiaon slerni.

3 The atersal angle (angle af Lawis] s fell as a
Iraneeerng vl almeal 5 e Below 10 jugulae owitg by
TFie. 310 [ marks the manubrgsternal joinl.
Latealy, om eitbwn sl Hhe secon® sosuid carfahige
e bl stearnnmak 1has level. The sdecnal sogsle thos
serves ag s lanadrmark for idendifaication of 1hae secopd
raile Other cibs can e edentificd Ly counting
duvvinwvands foono e secood el

4 The vpinstene feessa Apil of e slomach) s the
depression in the infrasternol angle. The fossis
orverlies the dipluid process. amd i boanded on each
~ide by b seventn cietal cactlage.

5 The nipple is markedly variable in pesition in
females. In males, and in immatare females, it

Coralmi aF0Rss Clanicle .
5 1
fuzrzif oz el einl - N =
b h - i
AL MR —, \ _" = i
o
- E. 4
Srmater luweirle—. f ——

Sterwdiclaviculan ol
ard sh=rna aregl=

A annlary fald

Wipnls

— Bled|al apicondyie

Tesdon of biteps
brachi

Fig. 3.1: Sudace landmarks: Swaglide akllla. arm and elbow
HEIANG danierhr AspeeT)

venially Ties ane Hhe Tparth imterenstal space just
rovccdal b thee rondelavicolar line; or 117 et fooon the
rodssbermal [ In fact, the pozition ot the nipple is
varmable even momales.

& The mufeidiwnide Tty passes verbcally theeagh the
middle of clavicle the b of the minth (oslal
cactilage and the oadingzuenil poant,

7 The irfrrcizoicinar fossa (deltipectenal {rinngic] s o
triangular depression brlow the juncton of e
lateral and middle thirds of the clavicle. Tt s
boumded mnedizlly by the poctorahs major, laterally
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L the anteriar filires of the deltad, and superion v
[ The clavicle.

B The tip of the corcon! prooess of the scapula lies
=3 vm belowe the clavicle, vverlapped by by
arerier fibecs of the deltoid. 10 cao be fell on deep
prialpation just lateral o the infraclavicular foazsea.

¥ The deromuzen of thee scapuala [esnor = sommil; onne =
shealdery is a flatoned piece af hane Lhal e
subcutanemuasly fnrming the o at Heshoolder The
Fosterine erdd of its Tateral Pesder en called the
aernser angle whero itis continueos wath the loweer
lipr af the crest of 1he spane of the scipula, The
anteriav end of its medial bocder achiculabes wath
the clavicl at the ariomige] v iculac joint,

10 The delkend is riangular ragsele withibs apes direched
divwernweards. U dgems e poucdes] conboor of the
shoulder, vehendiog veclically from the acrenuon
I e d pHavicd buleras ity of the humems.,

11 The wrifte [Latun @rigit) is o prramidal =pace
bt eeny the o and chest. When the arm is raised
fabductel), the Nooe of Be asilla nses, the aotericer
i prossterier fulds stardd out, and the vpace booomes,
T |.1ru:m|1r_||t The wntereor wsllry finid comtaing,
e e horder of the vkl mapor, and puskerioe
sauthersy ol conbaing the tendon s the Ssrissinzens shorsr
mﬂrul:l:n&l rowand the 'I'Ire*-l'ﬂI fimes i
The mardui! wrfl of e gxella 1= formed by the wpywer 4
nib: covered J:lj.' the sereatns antermr The rarkow
wteral el presents the wpper part nf dhe humeoons
covarad by the sl head of the hieeps, aud iy
aracehrrrieriis, Axclay artevial pulsakions <an be
telt by pressing the artery against the lumeeas. The
cotds af the hrachnal plesas caalse ke relled sga nt
the humerus, Tl bead of Hhae humeras canbe felt
Py preesssing the f]]'l;l".:L"]"h uprwirels amte thee axilla,

12 Thwr s vifigry foe 1w o veracnl o oo midway
Tetworn the antenor and posterioe axillary folds.,

SUPERFICIAL FASCIA

Tha superficnal Tascin (Labm o Do) of the pecroral
repic 15 viaualiaed ofter the skon has been mased. 1t
cundais medderate arneunt of fak and e continuous
il v OF sarmmoundir g rugum:- The mieriary glarnd,
whach is woll develeped 1o females, i the most
nmpurtint of all contents of this fasoa. The fibrous septa
given off by the fascia support the labes of the aland,
anel e =hin cirvering the pland.

Contends

I eddition tov Fak, the saperticial tascia ol The el
regLoi contiaing the l’nllu'.-\'ing.
i. Cutanevids nenves deriveed fram Che et [al plexs
and teomn Eher inleicrstal oesrves,

FECTORAL REGION

i, Cwapeon: branches from the intermal thorvacic amed
isterior intercessal armories.
The platvsma (Greck bromd)

iv. The breast.

DISSECTION

Mark tha {ollowirg points.

i. Centra o Ihe supraslamal nolch,
i. ¥iphmd oracess,

ii. 7 o'clock position at the margin of areala,

iv. Laferal znd of clavicle (Fig. 3.2).

Girve an ingision verically down frpm the firs1 point
1o the secend which joing the certre af the suprasiemnal
notch 63 the siphaid pracess in the migsagittal plane.
From the lower and of this [ing, exterd the ncision
uprward and latenalby tll you regch 1o the rthisd pont on
R areQlar mangn

Encircle the aracka and cary e inclsan wpwards
andd 1atesally til 1he anignor axiiary ol & reached,

Canhnos 1 ng of ncislen dowwards alam tha
meecial Dorcker of 1he wppers anm bl 15 Jonechion of e
ane-third and 1owear waeth.rds  Extend this -ncison
‘.FEHS".-"EI’SEh' ACIOSE tha arm.

take anclher mclson hanzontally 1eoen tha xphald
procass acrass ke Chasl wall 1l tha pestenar axillany
frald.

Laslly giwe horizenlal incisicn lrom lhe centré of
suprasternal noich 1o tha laterad tacromial] end ol Lhe
clavicle.

Retlect the 1wo Haps of skin towards the upper limk.

Fig. 3.2: Poinls el mwds Ol ingigior

mebooksfree.com

Sactcn 1 Upper Limb



Saction 1 Uppear Limb

UFPFER LIME

Culaneonss Nersss of the Peclonal Reglon

The cetaneuns weeves af be peclardl [Laling pectis,

ciaent) regon are ob follows (Figs 2.3 amd 3.4

1 The miedial. inforonatiafe s holend! sueepedauic glar
nerves are branches of the cervical plecos ({03, Cdh
They supply the skin over the wpper balf ol e
deltiid and From the clayicle dosen b Hhe seconed b

2 The enterior and libers! coobimreons brpeebes of e
aacoind b sixth intercostal necves sopply the skin
Below the level of Bne =econd b, The inter-

Supractave:alar r
nerecs T3, Cd) -
e
-
e .-"' .ﬂ q‘:
& -"" o ! Gharnal
i i "rl%h -'"'- mnga
/ Fa
Irrrrrabar = -ﬂl ‘5555;
brachual %\ Sy 2 Anlgnor
Mg | ] = :ﬁp culanpous
| ) __;;L:_‘:i;:r} MEryps
e TI-
| (e ‘:?( b iT2-TaI
Larargl — — S, Hx
LA C B f *phad
ralais [ _" QRS
{T:—"F| | T
1

Wamdral rami — J
ofC3,CA %
/ VR‘“——
. Eernal angle
i et —— i 751 rIT O

VIl s 23 NEIYRS

R

vangl rame af
-..'L' Iharacis 26 0 reess
.

Fig. 3.4: Anan: suppled by cuieneous narses ol tha peciaral
region

fﬂ;- \

castobrackial nerve of T2 supgelies the skin of the

foar of the axilla and the upper halt of the medial

side of the arm (Tig, 3 5)

Itis of intanast fo oot that the ares supplied by spinal
rerves O3 and C4 dircctly muects the acen suprlied by
spinal nerves T2 and T3, Thiy is beciuase of the tack that
the intenvening nerves (L5 Cf, 7 CH and T1h have
been pulled away” o supply the upypee limls Tt may
alsn b noted that noemally the arcas suapplicd b
sy spieal nerves oy E]’l-EIF" but breause ol whit b
beer sajd alaove thete s hardly any overlap belwesn
thar v suprplied by C3 and (4 abirve and T2 aod T2
bulevw (Frg 340

Culongos Vassals

The cutancuus vessels are very small. The anteraor
cutaneows norves are an_mmpamed bar the perhortieng
Evarchies of the dederng! tharaen: erlery. The secomd, thicd
and fourth of these branches are large in females for
supplving the breast. Thi lakeral cutaneons necves ane
accompanied. by the ledeve! catencons branches of M
pazrersor grieroiehil gebries,

Flatysma

The platysma (Sreck brovdl is o Thio, broad sheet of
subsutangeus muscle, The Bbres of e muoscle anse
fuoun the deep fascia coveriog the pectaraliz major; mn
uprwards and medially, crossng the Slavicls and rhe
sitle ¢ e neck: and are inscrted b e Tase af the
munshible, and inte skin over the posterior 8nd I0%cr
part of L face. The platysma is supplivd by a branch
o thae Faeat oevie, Wheen thoe angle of the mowth s pull=d
doven, the muscle comiracts and serinkles S skin ot
the neck The platysows may protect the external jugulae
vein (which underlivs the muscled from exterpal
PLESSUTE.

BREAST/MAMMARY GLAND

Thu breast, o rarmmany gland (Labn Soesfh s Lhe nnost
imporlaot struchye present in the pectorsl region. s
anatemy 1 of greal practival importance and [is b be
stucd ! i detial.

The breeast s foand in bath sexes, but is ruclimentare
in the male [ ig well developed in the female after
puberty. The breast is a modified soedt plona. 1L Toems
an impurtant accessory organ of the female cepradusc-
tive systemn, and prov ides nutrition tu the newhbon in
the furm of milk

Slluotlon

The breast L o dhe superticial tascia of the pectoral
regron. It is diveded inta tour quadrants, Le wpper
medial. wpper latkeril, lower medial and boewer Lateeal.
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A

A osmall extensicn of the updper Tadeeal gquadrant called
the avilleny el oF Speace, passes thnoagh an opening in
the deep Fascia and lies i the exilla Tz, 3.5 The
apening is called formen of Lagger,

Exhard
1 Werbically.
mh.
1. Huricontally, it extends toom the lateral border of
the stemnum to the midaxiflary line.

it externcs foom the socond 6 the sisth

1
e \
i f
r -_"‘-\-\.\_\_\_\__-
y 'm
lr i
Paipry—JERE
FT] Sheeral
/' angia
I
> |
Poslesior fokd — ]
ol axdla
Anlericr fokd
of axlla
LIL Lrweriglared L = Lirm Lyeigl
W= Uppmmedial LA = Lotaisr meadis
Fig. 3.5: Exteni nf \he hraasy
P

Paciorals major

Starnumn ———

bregla wath npale

Eernal chugue

FFLCTOIAAL RECGICIM

Dasp Redotions

The dep surtace of the Beast iz relatedd botbe foallow gt

structures inc thal ordes (Fig. 2.a).

1 The breast Ties an e deepr Tascia (pectonral Tascia)
conering the peftualiz majgor.

2 S0 cleeper there are Alwe prarls of three muscles,
manyelyr (Tue oo Foralis e, e Seenties saderie . aeed
My pylppaal Lll'.'fl'r:ljn:l' M= de -,!I" fHe el

A The haeast ¢ separated from the pectocal fascia Ty
Tomwze areclar tissue, alled the redro-asiormuing sedee,
Broowse af the presence of thes Jodse bssoe, te
noreo] breist con be muaced freely over he peclerea lis
MIeL|OT.

Shchure of tha Breost

The structure of the breast may be conveniently stadied
Ew dividing it inte the skin, the parenchsma, and the
stroma.

Shir

It convars the gland and presents the J‘rrll-:wn.v'wu;..h feabores.
L A conical projection, called the nipoly, 3= present just
Belova the oentre of the breast at the level of the fourth
intarcostal space 10¢m fram e mid lind. The nipple
i piorced by 15 o 20 lactiferaus docts. It oimtains
circula and Targibudinal sirwsalh rmoscle [ogs vebicrh
san ke the nopple stiff or fatton gk oespectiovely. 1
s o fese mendified sweeat aod sebaceous glads. [
i3 rch i nerve supply and Bas ooy seosoecy eod
crgang at the Berminaiom of neree fikres

The skim surrounching the base of He mpple s
prgmentesd o.od furmes o cicouler area colled the tels,

1

Delowd

Capalls v

i Axillary el o Spense

[al

Sed s anlenon

L= L ladorgl
LM = Lovery meanal

(L - Upipe kaleazyl
LPRA = Llpgson mgslipl
1

Fig. 3.6: Auillary Yail ared 1he [gor quadranis of brgast and the musclas sitiad daep lo Hee ot
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Sactian 1 L;par Limb

il

UPPER LIME

This regien 13 e o oedifacd ceteceons plasds,
parhicularly &t ks vaber margm. These Tacome
enlarged dunog prognoncy an:d Tactation to focm
raized fatvorchs of onbgmer, Chly secretioms of s
wlands lubricate the apple and aceola, and prevent
them from cracking during lactanon. Apart from
sobacens glands. the arcela also contains =ome
steeal glands, and accessory mamoony ghaods. The
skin [ e meala and nipplo is devood of hair. and
thime s pg fak subjocnnd b it Bolowe the areala lic
lasiferoras s whiers slared milk is seem.

e ML e o ol O e

[11=a i:.',pmpuund fulrulo-alveslar gland which seenctes
mulk, The ghamel cogrsists o 1S4 20 labwes, Fach lvbo iz a
chuster of abevclis and iz deaied Mo a lartiferaus duck.
The la.chiferons dacts cenverge baw ands Hhae nipple and
open o 1t Mear s bermimatien l.'ﬂl.h duct s a
dilatation called a facfiferene sooes (Figs 350 a0 b

Almvakae grteliane s cubondal m *h-:: rc:::hn;, phuise,
ard columnar dunmy lactatioo, In distended aleeoli
the cells may appear cobeidal due o stretching, bt
thy are much lavger than those in the restng powse.
The straller ducts aze lined by columnar cpehelivem. (e
et diects e teeo or maee Javers of cell:, ard the
terminal parli af the lactifurls ducts b stradifivd
sepuaroens keratinized epithelium. The passage of the
milk Eroan ke alveali into and aleng the duces 15
fazilitwies] b contractivn al pegeepitheifocites, which ave
fomad hath around e alvenli and arcunc the ducts,
lving between She epithelom and the basemnent
membrand.

Sden
[t fovns the supporting framewcck af (e ghad. 1L is
prartly dibrous amd parthe fatte.

Alyegh-goan

Laz hle rqus ——,
;1520 2nps

i
&l B -

The filbwous struma forins septa, known as the
AR EREN igae s of I:-'.Zl.'ltln.'.l' which anchur the =kin
ard almed b Une pectmal Fascia {Fiz, 571

The Fetbir stecoma fonms e main bulz of the glond. e
i disteibadod all aven the breast, cxceat bereath the
arcedi and nipple.

Mood Supply

The mammary gland is extremely sascolar, Ir s

supplied by branches of the dalloceing arteeies {Fig 220

1 Interoal Enocecic arheey, @ beanch ot the subclavian
arrery, thruugh ik prclarabirg Ik arclwes.

2 The lateral thorsow, superior thoracic and
ccremiothorac [Hwsraciraciomiall branche: of the
xillary orlery.

3 Lateral brardhes of the poslerion coternostal artarizs.
‘The artones converpe om e Breast and are deste-

Fubed fromn thoe anteror sueface The poslerices surface

is relatively avascular
The weine Tollow the arterer Thes Lest roanverges

Lo ards the base of the mipple where ey ot an

Andslenrotic verwtws circle, fromm wbers veins ran in

wilprer livial amd deep sets,

1 I'he superficial vounes drzin inbe thae internal thoracic
vein and into the suporficial veins ef (he ower part
if e ek

2 Thir deep weins drain into the axillacy amd posteronss
imtereuska) veins

MHarve Supply

The breast ix supplied by the anterior and latecal
cotaneoos brian les of the dh o ath inlercestal neecves,
The nerves convey senealdy libies by the sem, and
autondamic Fbres b saoeti opescle and W Elood veesels,
The nerves o nab condeal e aecretion of malk.

—— P'rnekaral fascia

- ELSprnsery A0
! o "
garanl > b
Aalre-mammary | apgeiiacin A -
Spal : h
Falts slrama Lastiferoas i i A i
SiNUE ._‘_,.-’ ! s ! |I
s T
l..--rf. - - 1
——

Lackherpes dud

[1.]]

Figa 3.78 and b (a1 Suspansory ligumenis of he breasd and ds lobes, and (b)) structun: ol ane lobe 01 a mamremry gland
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IJFFER LIME

Thus cegien 18 cich in mealified sefmcesne wlaas,
practiculiorly at abks auwber macging, These becomoe
en Lisrg el dun'ru_., prvgnancy and liackation to feom
raised faetwerebes of Mivifponeery. Olly secretiones of thaese
glands Tubricate the nipple and areola, and prevent
them from cracking doring lactation. Apart from
sobaccons glands, the arenla alse contains some
swecat wlands, and accessery mammary glands. The
skin ot the aveala and nipgle is dev oid of hair, and
thorn s na (2 subjacent to il Bolaw the arecda Lio
Lasctiferoms sinug wheee stoned milk is sron.

Farssnciyermo

It s o comrgponoend tubrode-adveolar yomd which secreles
mmilk. The glatdd comasts af 15 ho 20 ebwes, Fach ok s a
cluster af alvendl, amd s dennesd By oo Bethiferous dagt,
Thar lactiberous dacts consergs Wowards the cappde ansd
gpoen un if Moar e teemination cach duct Das o
dilatation called a fcreferen: #ine {Fiygs 27 and B

Afveolur vpeHadineg s cuboidal in the resting phase,
and celumnar durng lactation. In dstended alveoly,
the cells may appear cubeidal due e stretching, but
thew arc much larger tham those o the cesting phase
The saller dcts are lined by ciluomnar epathaliom, the
larger dicks by two or mawe lavers of cells, and thoe
weiminal parts of the lactiferaes docts by steatified
squamaus keratinisod epitheliom. Tho passago of the
milk 1ren Lhe alveali into and alnog the ducts s
Eraciliga b Ty combraction af pigeepetiefioeites, swohich aee
foacnd both anouand the alveali and arcund the ducts.
Iving between Hhe cpithelinm and the Basoiment
mumb-ime.

Shoma

[t forms the supporting fracewerk of e gland. T is
partly fibrows and pactly faky.

The filbrews steoama formes Sepdas known as 1y
swgpraseny frgmeenfs of Cougher, which aochor the skin
and gland to the pectoral fascio {Fig. 3.7].

Tho fadby stoema furmes the main Bulk of the ghaod. [t
s distribuwted all over the breast, except Berasath the
arcola and nipple

Blood Supply

The mammaory gland 1 catremuely vascular. 1005

supplied I:vvhr:ln...hr_':. of the Falloewings athecies (Fig. 380

1 [ntemel thoracic artery. a branch of the subclavem
artery, threugh its perh:urﬂtln,-z branches

2 The lateral thoracic, superior thoracic and
acraminthoracic {thoracoacromaalt branche. of e
asillary artery.

3 Lateral hranches of the poaterior intercostal acteres,

The arterirs vomverpe on the breast and are distr-
Twted toam the anterine surtace. The postarior surtaoe
is relatively avascular.

The veins Julla the arteries. They [irst COOVETHE
e apeds e Tuase af Ehe mipple whare they tornm an
artasbonmely venons civcle, fromn where veins ruoom
superlical and deepr sets.

Thae sup-urrfjm.ﬂ veing diain inke the imternal thoracic

verin and witu Ao _o.up-t-rfu:i.ﬂ veins of the lewer part

uf the oeck
2 The deep vems doan mito dhe asillary and posterior
intercostal veioe.

MNerve Supply

The breast iz supplicd bre the anteror and Joeral
cUtanetvas branches if the Jth L bt itercostal neg ves.
The nerves convey sensory [bres te e skin, and
Aukarmis fibre b smaroth muscle sond e blood vessels.
The tetved it nook conerel the scepckiom afl mdlk.

Elyealiacine
Pactoral fast a
SURHRNEITY
LAzl IFmms lipaireain ____.--""f-. "
15—&”' T lTE H:'Fllrn-rl'lqmmar,' Alupelitanini ...__,- -
LT ] &
Fally siroma Lastilerous

S ar ]

] S

sinus

 Laciiwnous digdd

b

Figs 3.7a and b: [z Suspansory ligamenit; ol He: Breast ared it Iobes. and (b abocture of ore 1bs af 1he marmmary gland
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Axilany arieey o
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Spary thioraca:
dflery

T Acrarwll e

’ Brlery
A Lanenal thoraon
arfecry
i AN\
g Hranches — \ L Pedtaraling
mmrr-:;x:;: \ brdnchies
I : wilerngl I gt
stk ""._ -

Flg. 3.8: Areslal supgdy of e Dreas

Sreretivn as controlled by the heemone prodechin,
spcreted, by thee pirs cterior of the ngpovines iz cerebis.

Lymphatic Drainage

Lvmphatic drainage of the breast assumes great
imputtance to the surgesn because carcinoma of the
Ereast spreads mestly elong Iyenphatics to the regional
lymph nodes. The subject can be doseribod woder tien
leads, tha lymnph nedes, and the lemphatics.

Lympn Medes
Latvups of Ivmph nodes ave shown in Fig, 309,
Lymiph feown the breast drains inte the hollawing
lrmiph nades (Fig. 3.9].
1 The axillaey [pmpho nodes, chietly the ankenar (ar
poctoal b e The posteriorn Iheeal, central acod

SiLprciaacar ..-___,..-' > i)
Agnzal .-r’: "T-E." oy
Bl asiliay I.-"-. 9
... '.1 I
=l xillar —_— |
Zarna Ixllary ", e

= .'a: g

Lalma axillany _n_.:j' ":\“;h.‘ g |
' ‘ﬁ‘

Zgglarar grmllary —t

Hedial irc z0n

Inlcrral mammary e

Fig- 3.9: Lymph nodes draimng e breast. Radial Incizian is
shawn 1o drain brassl absocass

FECTOHAL REGICIM a7

apical eenups of oeddes alze recerve Leroph Eromm
Hae bBocast cikher dioectly oo imadirect]y.

& Thoe abernal matnemary (pacastemal) oodes wluch
Tie along Hhe intemial thorscic vessels {Fig. 3100

3 Some Iymph fromm the bressd also reaches te
suprcaavicilae pucles. the cepTulio el bopectora |
noude, the pusteraor iskenostal noes Cy g o fronk
ol tHle Teerasls wE alwe rilis, thae sualodapdwae il and
subpurtieal leiph pleagses

L pmpholic Vesses

T The spperfosd! Depeiglics drimm the skin aver the
breast except for the mpple and areala The
lrmphatics poes radially o the sucrownding, Leangpb
nodes (a =illary, internal MamTmiry, sagrcaclie ulae
and. cephalic).

2 The deey hampietioadrain the porencbyma of the broast
They alsa dram the nipple and acewla §Fig. 5210

Seme further petints ot interest about the [yinphob

drainage ane as follows,

1 Abou: 73 ot tha lymph from the breast Jraims inko
the axillary nodes; 20" it the internal mammaey
nodas; and 3w into the posteruer intecoostal nodes
Arnongg the axillary nades, the Tymphates end msthy
ity the apterint group (closaly related e the 'mlllan
tail] and partly in tho posterinr and apical gronps.
Layenpeh teram Hwe anterinr and posterior groups passes
o e cenlial amd lateral growpe, and throngh them
it Lhe apical gooup. Finaliy it meaches the supro-
clavicular podaess,

2 The mlernal mammary modes drain the lymphon
vl fromy e irunel all of 1he breast, but from 1he
vocler Tialf s weell.

IFrer;pezal ronka

Lelaral branch of

—l g, intarcastal ariery
peiiE.
“‘kl'
Rioezariar e
wnmareakgl
al|ry
Arierior thoeacic
Iymiph noda
Ira el - Kamnaly
Foraoo Al
PSSO -

&rirnze branch o
incari1Aa tharans anors

Fig. 3.10: Tha roules of lymph fram the breast. Tho atrows shiow
e dinacion ¢ [ymph Now
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Subaeobar Henuy

1IFFFA LIKE

3 A plexus of lymph vessels 2 presont deep W the

areala. Thiz 15 the subareolar plaxos of Sappuey
(Fig. 3111 Subarcolar plesus and most of lvmph
from the breast deawns intar the antecior ur pectoral

antemor abdoemumal seall through the upper pa o
the licwen alba.

Devalopimenl of e Breast

grewp of Jvmph ndes, 1 The breost develops oo an cetodes mal thickening,
The [ymphatics fram the doep surfice of the breast callued the penmwnary ridee, welk Jine, o T of Schkait;
pass theough the pectaralis major muscle and the iFig. 213). This ridge extends trom dhe axilla b the
clavipectoval tascia Lo reack fhwe apical nodes, and sroin. [t appoars during the tourth week of
also b fhe inlernal mammace nasdes {Fig. 3.12). tmtrautecine lite, but in homan beings, o dizappears
Lymphatics froom fhe lewver and inner quadeants of OVET T e iR esbenl persiaEing cnly in e pecloral
the Drsast may comrounicate woth the sobdiapheag- togion. The gland iz ectodermal, ansd the stoom
matic amd subperiteoneal lymph ploswses alver macsodermal in origin.

crssing: the cestal marpin and then picreing the 2 The persisting part of the mammary nidge ic
canvérted nto a eieeneiery et Secongary buds
Blmnie s Bsny yMpa RACAS $15-230) grow down from the floor of the pat. These
| - tnacds divile and subdivide to form the lobes of the
: ' //' i, mlund., The enbire svsten is firat anlid, bor is later
q? y - H'x vanalised At barth o later, the nipple is cvevted at

A F. s h thi: site of the original pit.
\ I'-,II'-I'& / * LY 3 Grwwth of the mammary glands=, at puborty, is
'hkl\t_“‘-"l"r{ 4 couscd by ocstrogens. Apart from aestroIens,
LA TN S | developmont of secretory alvenli is stimulated by
\Q * | progesterone and by the prolactin hormame of the

H"‘-q,_____ e o ' | herpophivaiz corolbei.
el [l " i 4 Dovelopmonal anomalies it the becast aee
of Langer X 4. Aimesdi (abzonee ab Lhe breastt,
"-.H b. Alkelia fabence of nipple),

of Sappay

Pectoradis major

€ Mefnastin (sopernpmoeraty oeastsl,

d. Pelndelia Gupreciuanieracy mpplesh,

e Lapmrecennslia ddevelopment of breasks inoa mael
which v o Klinetelher's senclrome.

| Capaalic wen
Sl Li— — Lalaral F) ran wy o
pa gl peres J amllary vean
|'_-|E'|IIFE|:|I:I-'B Aairo I:I'"ll-'l'
reliiay
Traraccacramual Thoazaxc-amial
artary and anrry wiln 115

Cirdhale wrir

Peozloois
mnre

13l

Adillare fastA

krranchcs

Laveral pecleral
ferye

ClawpActaral
asra

8]

Sechon 1 Uppsar Limb

Figa 3.12aand b: {a} Daep Ivmghatlcs of the hreast passing 10 e gpicat lbmph nodas and the 2ruciuras piersing {he claspesienl
13scia. ard |b} structures prercarg the clawpecioral Fasria, Bianches of Ihcracoacernial arla; a—agromial, b—bregs1, c—olavicw ar,

d—dalizid
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Fig. 3.13: Milk line wilh pos=ible posdians of accesaory nlpples

CLINICAL ANATOMY

The uppet and nputer quadrant of breastis a frequen!
site mt carckmnima [rancer] Several anatemical Baels
ars nf imprortance in diagnasiz std freakmant of this
ermdition. Ahserases may alse fovw in {he Trheast g

may rentine draingge. The follew g facts are worthy

il ke,

Inzisicens of gt are vsualle rmadae r.'lr.im!]].-' Hr
void cattwrg the lachienes duats iz, 590
Cancer cells may infiltrate the sospens=ory
hgiements The Broast then becomes fixed.
{ontrachon of the lgaments can cause Tetraction
or pockening (folding) of the skin {Fig. 3.14).
Infilration of lachiferuus ducks and their consequent
fibto=is ran ravse refraction ot the nipple.
{lbstruchn ot superticial lemph vessels by cancer
calls may produce cedema ol the skin givimg rive
tovan appeavance like thatnf the skin of an nrange
Canay darenes appeatangel (Fig 2.15).

Recanse of communicalions of {he suparfigial
e phadacs ol ghe biegst agrass Py nngd [, caneer
trvay 2 read From one brggsl tothe obher (Fog 3160,
Fraciss of comimuariacitinms of ghe [ymphe vessels
with thoge ny the abdomen, cancer of the breast
maay spread bothe liver aod canser cells may
‘Wrop” vt the pehs produempg scooncdares there
[Fie. 3 0A}.

Apark From the hrnphﬂtn:k cancer mayv spread
t]11'r.'-l.1bh the seprmental veins, Too thas cOnmeEction.
it is imnpartant bo kowosy that the woins draining the
breast camuwmunicate with the vertelral wenous
plaxus ot vemns. Th rnugh thess comonunications
canser can spraad tothe vertebrae and he the brain
[Fiz. 3.17].

mebooksfree com
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Sell-enomination of breasts (Fig. 3.5}

. Inepect: Symmetny of breast- and nipples.

b. Change in culvue of shin.

¢. Retraction of nipple is a 2ignoet cancer.

d. Discharge friim nippls on Squeeriog it

€. Palpdte all four quadrant. svith paton of had.
Mede any palpable Iump.

f. Baise the arm w feel vrph needes inaxilla

Mammsgram may reveal cancerouds masa

{Fig. 3.19].

Fine needle aspualion cptology is sase and quick

method ol diagieais of ke of Beeast §Fip. 2200

Eelracled nipple isa sipiool Citwe Do Tee breast

* Sice of manunare gland can be jnereaael by

pruatlirng ary oplang inside Lhe glaoud

Cancer uf the iameodary glands s dhe most
corrunon coneer i feruides of all ages. s ooeoe
frequently seen in nostmenapaosal females due
L lack of UL':-[I.'I.'IL.J.."I'I [WrrrLiesies.

Stell-examinatin of the manuneey glhand s Hwe only
way torearly diagnosts and appropruaste foea oot

Fig. 3.15: Peau d'orangs appaarance
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IAlmR” wena Faed

Waniug
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w1lkim
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Fody Aalaror pad al =zl T

warabeal verdl s pleas

Basivrrdnnral van

Sngmontal vein

Cura marar
Epadaral ey

Przjecew A rd
walandl warahral
warwns leens

Waicsal channal
ol epidusal plexus

Fig. 3.17: Wertetra systzm of vains

DEEP PECTORAL FASCIA

Thes duevp Fascia covering Lhe pectoralis major muscle s
called the pocterz] faseia 1L is 1hin and closelv attached
ko the muoscle by nurmersns septa passing, betwoen the
sascicule oof e meascle. T+ allached saperiely to the
clavicle. and wrfeeiorly bt dernom, Fupersdateralhy,
it passes oover the mfraclavicular fossaand delkapector

E
g l

groove to beconw continuous verth the fascia covering
the Jdeltoid. frferaaienlly, the fasom cures cownd the
intexobateral horder of the pecturalis major b bocome
continneus with the azillare Jasca, Iofeemr!ie b s
conlinnnus witl the fascia over the thors and the
reciuy sheallu

MUSCLES OF THE PECTORAL REGION

DSSECTION

Identify the extensive pectorahs mage muscle in he
pectaral region and the praminent dalloid muscla on
the taera aspect of the shoulde+ mink and upper arm

Diemgreate the dallopectoral grodess By ramicsang he
deap lascia, Now identily the caphalic vam, a small
arlery and faw hyraph nodas in the groove.

Clearn Lhe fascia ower the pecioralis majar muscla
aril [0k For s atachments, Divide the cavicular head
o the muscle and refles o laterelly. Medial and [aleral
pectaral marvas wall be seen supplying the muzcls.

Maka a werlcal mision 5 10 6 cm Irom the [2Eral
bardar ol starnum and reflect ns sternocastal head
laterally.

Identify Lhe peciorals mince mscle under the central
part ol the pectorab: magr, Mole clavpecioral fascia
exlending berwesn peclorahs runor myscle And tha
rlrvizle hone

ldeniify the struciures pleecing 1he clawpectaral
fazcia: These are cephals van . Iharacoacromial eriery
and lataral prcioral nerve. Il soama ling vessels arg alsa
sgen, these arg the lymphale ehdnnals,

alsc, (dentfy the sematus anferic muscle Showirg
serratad degilations on the sida of 1ha chest wall,

Intraductian

Musclus of the pectiral tegivn are described in
Tables 2.1 and 2.2 Seyowe adddlisnal teatunes are gven
bl

Paciorals Maojar

Shuchres under Cover of Pechonoiiss Major

a. Beares wud caredagess Sdernumn, ribs, and coseel
rarsilames. '

[, Fazcia: Clavipectotal,

v ddiea e Subclavios, poecloralis mioor. serratus
anlerior, intereostals ond upper parls of the biceps
brrachi and coracabrachials,

o Vesaes Asillars,

e Meries Cords of brachial pless with their branches.

Bitaminar fendon of Peclfonglis Major

The muscle v ingerded by a bilaminar tendon e the
lateral Lip of thae dbeetube roalar sulbone of the humeras,
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Chesek all four guadrants
of the bressis & masd
Onca evary mandh

e - - %

Lok W gy charges inshdimng redness
or aweding in the mirmar

% L |

Lying diawn 1esi oved e anling area oi
pach brassl In zigza] patiem

r'i_---. i b =5 '.-". . §
i"‘*"—FT \‘-5___‘_‘“'_{}'
() ! ibp ' i) [
= | AT - | ] —
| Figs 3.18a to ¢: Self-axaminalion of oreast

Fig. 3.19: Nammogram showing cancarous kesian

ks
L

__ u\ﬁ *g@"j

»
, |
E

?::.

Fig. 3.20: Fine needle aspralcn cytology

Taba 3.1 Muacles ot the pactoral region

Mg CIngur: fram
Pectoralis magor  + Anferior suraca of madial twa-thirds of lawicla
1Fig. 3.21] + Hall the breadih ot anterior sudaca of Aanubnbs and

Stenioen pp b Geb costal cartilages

v Tcond 19 sl cusal cartilages, sternel eed o §0 0o
= Aeraanesis o he exdemal obhque moscle 3 abdomes

Pactoralit minor  *
(Frg. 373 .
Subclaviue Firzl rib &l the coslachondral jurcsion
(Frg. 512

3, 4, 5 1bs, near the caatachandral junclion

Intarvening fascia cowenng extamel intercosial mesckes

fersiar iz ik

1% vasertad By £ Balaminer 1andan an lha
laleral lp af the Moipital gragve n Earme ol
1werted L

Tha Lao [aminag ara centinuneg itk gach
wihar in‘ariorly

Fedial border anid wpgs2r surface of the
cureced Irocens

S lawian gicowe In e middle one-third
ol e clavecle

Thes pusterior Limina 3s thinner and soneer than the
snrtericr Lonir. IF iz oroned by fiboss frona the Eroes of
Superlicial libres avising from the clavicle and deep the stermuen, 2oal-Ath costal carilages, stermal emul of
il arising Irora the manobrivm (Fig, 3310 irth ik anad from the apwosesassiz of the extemnal abligque
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The anlerier laminag i thicker and shorter than the
paaleion. 10 receives bwo atrata of muscle Obres:
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%

Z

Tabik= 3.2; Murys supply and acllons of muscies

tduscle

Pectorals mapor
IFig. 3.21)

Marve Suopll
Kedial £nd IEleral pecloral nervis

Pectaralin mindgr  Bledial avd Baleral pecloral nervey

IFlg. .25
Aubclavius Merva bo subcdavius ror upper runk of
tFig. 3.12) brachial plaxis

== Wanubrial likras

Sle-noeusial f bes

— Bpansnrrk ¢ flaras

Actons

= Beting @5 whcle thi Mokl fauses: Adduclon and
medial rotation of 1he shoulder [alnt 136m)

s Clavicular part peoduces: Flezion of the arm

+ Slemoroastal part 1 usad in
- Eztension of laxed amm againsd resistarce

Llimbing

* Drawy the scapoly dorwsod pwith setraiag anberion

= Deprosses he polnt of The shoulder

« Halps i forced inspiraton

Sreadies he clevicla duning mavemer1s & tha shoutoer
foint. Famme a cushion fior azillary vasesls and divisions
ol wanks o brachial plaxys

Pes=teriae
amna

Antarion
lamina

Flgs 3218 and b (a) The origin andnsartion of tha pectaralis major muscle, ard (b) 1he bilBmiwar insanion of I pecioralis tajnr.
The an-erior lamina is formed ow 1he clavicular ared maneonal fioras; e resl o the stemcenstal and shdaminal liees lom The
poslancr lammna. Part o 1ha posierior lamna 15 wisted epsida down

muscle of the abdomen. Ot of thuese anly tha fibres
(rum the sternum and aponeorosis sre peristed aroumnd
thas lowrer Beecder of the rest of the muscle. The Bawisied
fibrws firm the anberdor axillary fold.

These fibres pass upwiards and latecally bo ot
mserted sucoessnely higher it the posterivr Bamina
af the tendon. Fibres arisings loaacest, find an opportunity
tut gt inserted the highest ond form a crescentic fold
which tuses with the caprule of the shoulder joine.

Cilmical Teshing
i. The clavirular head or the pectoralis major can be
tested by attempting to hit a heavy table frod. The
stemmoenatal bead can be tested by trving to depress
a heavy table/rd.

il The clavieular heasd is made prominent by flexing
tbwe sron b oeghe ngle {Fag, 3221 The stemingostal
Twisd cian be bested Ty exlending the flexed arm
anairest mesi-hian,

i, Sternocestal head 12 made praminent by ahducting
arm to g wnd then touchong the apposite hip
L. 5245E

iv. Press the fists against each ather (Fig. 3.221).

Clwvipsckoml Foscla

Clavipectiral fascin s a fibmous sheel silualed deep
the clavicular portwn of the pechoralis majoy muoscle. [t
extends from the clavicle alwse Do Lhe axillary lscia
berlowe . Its wpper pact sphits to cowclose the Sitelazses
pinscle (Fip. 3121 The puestenor Lo 13 fosed o the
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PECTORAL REGICH

investingg layer of the deep cervical tascia and i the
avithary hear, Inferiorly, the clavipectoral e sptins
It enzloae the poctoralis evinor muscle JHg 325
Pledially inis atlached Ly exdlesnal inlercosial muoscle ol
aprer bersostal spaces and laterally Lo eovacnid
pracess Below Lhis muoacle, L cantinues az Lhe
saspeisory Egmen owhach s atllached e the dame ot
Lhe asillary dasecia, amd helps o keap it pallad up.
The lovipectoral Do U piereed By dhe dolloveing
slrociurces,
1 Luteeal pectoral nerve {Fes 30020 andd 20
. Ceplialw vein.
itl. Thuracwaemomial 4 esscls,
rv. Lyvmphatics passing fronm the Teocict and pectaral
region b the apical o el allare Jviph oodes.
(Tup. 3.12al.

Fig. 3.22: Claywular n=ag oeing rada grominant by llosandg o
arm Ic righl angla Saralis Antetor

SuTratu anterior e le i oot sicictly enuscle ol the
peclocal regie=n. but il is convenent consider il here.

LA

Sevratws anberice ruscle arises by eigbtdigitations from
the uprper eighl riks i the snidaxillary plane ard froom
the Lascly covering Lhe inlereening intercital muwscles
(Tre. 1261

IRsh

The tiuoecle is wserled o the coshal arlace of e
sl oo ity mechal bocder

Thow st dazckation e meserbed {rocn e supnaeang e
b e rowt of thee spine,

The next bwo digitations are inseriecl Lestor deaen
on the edial border.

The loweer five digitation: ace mwerke] ke lages

Flg. 2,23 Btemocosial head being nade cromirent by azducling triangular area over the inferior angle
arm 1g 07 and Youghing tha physiciay's hand kegl at 1he
ooposile hip

A

Subclaviis
T B S e~ y muscls

Cliawicle

— Corbooid proctss

Pocioralis
Ty
-
Fig. 3.24; Peciaraliz major being lesied Fig. 3.25: Tha paclerals mingr nd Sabdlavils muscles
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Sechon 1 Upper Limb

UFFEA LIMB

Civg Lalicrs ol guriplog
AvlErar

Flg. 3.26: The zerratus antenor

Mg Supp!y
The necve Wt the sercatus anterior is & branch of the

brachial plexus. Lt ari=es from coats 5,000 amd C7 and
i= also called b thoracis nerve.

Aol
1 Alawng wilh Hhe pectoralis ménor, the muscle pulls
1he seapuda larw ands atound the Chest wall Lo

proteact e appee ool S prashivg and, poanebaog:
movementsb (Fig. 32770

Heziorais major

=5

Frwearal 5 mnes

Bicaps
beachil

bt L2 THH TR TH [TFE

Medial wal al axila [cmed
b merals anderiar

Siomlle p.llcd

T, [Wiea'dE arcard

f ] Sl e

\ | aralracisa-|

é(.-"—J---\'ﬁ

e
af axia

Eabsapalans — Scapla

IS 1as iy

Figy, 327 Hurizuntal Soecnon brough the asela shodvana ho
pﬂlﬁitﬂ:ll'l =1 [P serratus antaiar

2 “The dibves insereed into the infetine angle of the
seapula pull it famatards and romate the scapula so
thal the glenrid cairy is twmed cpcards I this
azdion, U seppalus anternr is Pelpec by the traperius
which pulls the acremicn wpecards and backucarnds
[ear 'Fl:.-_;. L 'FI]'.

The musgle slradies the scapula during weight
CAFFEITg.

d I helps i leread inspiration.

-

Adaiiianal faphanes

1 Paralvsis of B serrabus anteciar produces “wineing
af seapula’ i wbich tbe ederior angle ang the medial
Toreler of the scapula are undale prominest. The
pasient & guable e o any pushing aclion, ook can
T ranests T aarann alonee 1w hweand. Aoy alleenpl o du
these masveroents makes e mleriel angle o 1he
sapula shll rwsee preoetinend

Sl .'.g"\..*."r|_!,e" Frrwyand pre=snre valb Hue hards
amnpst g veall, or :Lg:un:{,l‘ rizsislance of kerimd |:‘.l'-. the
eanrmner. mMahes e pnedial eagder arad the interaor
angle of the suapala prominenl fwinging ot scapuala)
i the secratue anteriar s paralysed G Fig 2130

1

=

Mriernonics

Branches of any artery/nmope M-CAT
M — M ear

€ — Lt

A = Al

FooTermpal

FACTS TO REMEMBER

o Pechpralia major lorme part of the Bed for the
meamimary gland 755 of lempl from wamnr,
wlanad diaing intnaxillary, 25" ioto parasternal andd
R indu crlercostal lvmnph nodes.

* The slerrgnostal bcad f pectorales major camses
eadension of the lexed arm against cosistance.

# Pectarals e divides the m.illar:..' ackcry into
Ihrew petls.

CLUNICOANATOMICAL PROBLEM

Ac15-year-old women complained of 3 firm panless
nass it wpper lateral quadrant of her left breast,
The ripple was alsa saized. Axillary lymph nodes
ware palpable amd firm Howas disgnossd &= cancer
Eruast

¢« Where does the Ivmph lenm apper lateral

guadrant draim?
¢ What cav=es the retraction af e nipple?

Ans: The lymph from the upper lateral quadrant
drains mainly into the pecteeal groags of axillary

mebooksfree.com



PECTORAL REGIOMN

lymph nedes. The lymphatice alse drain inta

supraclavicular and infraclavicular lymph nodes.
Blockagme of some Iymph vessels by the canger cells

causes odoma of skin with dimpled appearings.

This is called peau d'orange. When cancer cells
mvade the suspensory ligaments, glandolar tissue
or the ducts, there is retraction of the nipple.

MULTIPLE CHOICE QIUESTIONS

« ¥Which of the tollowing muscle does oot form deep
relation of the mammary gland?

a. Pectoralis onajur
b. Pectoralis oninor
<. SBerratu- anterior
o. External ablique of abdomen
. One af the fnllowing siructure dogs nok paeces
Clavipes el bascia,
a. Cephalic ven
11 Thoeaoxe el actery
@ Medial pectonal nerve
o. Lieral pechoral nerwve

o Witach of the following artery does not supply the
mammary land?

ANSWERS

i Zupenor thorasic

b. Thoracodorsu] bramh of subscapmlar artery
€. Lateeal thuradc artery

d. Thoracoactomial artery

. Millary sheath is derived from-

a. Pretracheal fascia

b. Frevertebral fascia

o Iovesting layer of cervical fascia
d. PFharyngobasilar facia

- Winging of scapula ooours in paralysis of:

a. PPectoralis major
h. Pectoralis e
¢ Larigsimns dorsi
ol Serratas Aolecior

1.b. ¢ ib 4. b 5d
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Axilla

e e o s Hhe .-n_.:lu.n.lununl"l_.!'. oy [ e L L Y |r.-i|l||:l|l" sfeors @ Fillle Foosee fri J':ll_r'-l"

INTRODUCTION

The anilla |Latin areg2t] iz a peranmdal space situated

hubeen Hre Lpper part of the arme and the chest wall.

M resembles a tour-saded pyramid, and has the

Pl ing.

AN LYE

oA T

Ut Powr walls: Anlerige, prstoricer. medial aod lateral.
The aslla s -:ll-_-'}:w,:-,-.rrl. abliquely in such a way that

Hhe APs 1 hrevkeed LI rodz aned :'"l‘u-;"l.'|i.'l||_'_r Loew akds the

ceset of the peck wowd e Tase s divegled dowmwands,

DESECTION

Plave a reclangula wosgan block under the neck anad
cshoukder region o cadaver |Flg. 4.11 Ensure hal the
hlock suppons tha body Finnly. Abdus she b al aght
angles 1o lhe lrunk: and strap e wrisl fmly on block
pryerting towards wour sids. 111 continuadiaon wilh eari e
chasection, reflect the lowar skin Flag Ll the postance
amllary Igld made yp by the subscapularis. taras magar.
and lanhssimys darsi muscles is saon. Clean he fan
and remgoye the irmph nodes and supericial «ains 1o
reacn depih of The grmpil ldentify lwo muscles arising
trom the bp of the Loracod proceas of scapala; Cuat ol
Ihese, 1he short head of biceps brachii muscle lies on
v laleral slde and the coracabrachialis on 1he medial
gicle.

Tha pecioral muscles with 1he clavipesioral fascia
form antedlor boundany of 1he regon.

Lok, lear wpgr Hnsg mtencoskal muscles and serratus
amerior riuscle whsch make e medial wall of axing.

Clean and idensily Iha axillare vessals. Trace the
caurse of lhe branches of the axillary atery.

Reflec! the upper skin lag are the are bl Lhe Incizlon
alrercdy givan at ite junctian of uppsat ane-thed and [dser
twn-third

J_H_..f";.-ﬂ-— Lawear ser A
:I.r;ﬁf;"' I.'

Fosterior fold of axlla

FAQE ang nipos

Fig. 4.1: Dussection of s¥na

BCHINDARIES
Apar/Cerviconxilony Conal

It is ditected upwards aich medially Doweards tle Tt
of the oeck.

[V i= truncated (not poicted]. amd coeeespsinds toa
Lriangular intesy al boomded

i Anteriarhy by the posterior surfice of clavicle,

. Pigterinely by the superivr border of the scaprula

arnd medinl aspect of coracoid process.

it bedzally i is bounded By the guter borelee oF the

first rile.

Ihiz wblique passage i called the cerviceasillare
camal (s 4 2 o) The axillary vesgele, ol vein
and the brachal plesus enter the axilla th]‘LIIILJI thiaz
canal.
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Supano boecsr of =:8pdla

Superimposad

Postenor surface— Clister bairghesr
of clave g & of lirsd mi

Bourdaries of axilla

Anlenor wall jopenedl -

LAArAl Al

Bazs o Floor

1t iz diterted downward=, and is foemed by skin,
siupeyficial and axillary fasciza. I is comyax u]:l-'.-';ard!-:. in
congrenre with concavity of axilla.

Anterar Wall
It 1= rormed by the followeing,
i. The pectorale: major mn foont (Fig 4.3
ii. The clavipectoral fascia
iii. I*ctoralis minor.

Fostercr Wall

[k 35 formed by the folluweing.

i. Subscapulans abuwee (Fug 4.4
ii. Tere: major and
iii. Latissimus dises bobey.

Madial Wall

It ia conves laterally and formoed by the Rllsng.
1. Lpper frur vibs wath their inbencostal muscles.
i Llpper pan af the serratus anteror muscle (Fiz. 4.5

Letanal Wall

Il b5 wery nancw Fecawss the anterior and posterior
wealls converge o il 100 farmed by the folloswing.

Gpak of 2 lla
‘reraccasllary

Laleral »all

Possenar wall
Arkgriar wall——
Baga ol asgile

Tdedual wall

AXILLA

caralh

= Pogbarar wall

Weadip! wal

Besa

b T Mol - (LT L —

Faizloral 2 -
nar Zub.
3o plers
Cl% parctaral
l&rsca Lxligre
a
Pacloral= el
mingr
SUSPRRSAry = Tn.r.nr-
LAmAn Taps
Ladiss i
dars

* emillary Fasge
{Daae of axila;
Frg. 4.0 Amagrior and posienor valls of 1he azilla withho axillary
aren

i. Upper part of il sTwafl of the humerus in the region
nl the bicipital greove, ard

i Cewacobrachialis and short head af the bureps
lrachii (Fig. 4.3

CONTENTS GF AXILLA

1 Axilluy antery and its branche: {Fig. 4.5].
Y Awjllary wein and its tribonarics
3 Intraclkwvicular part aof the brachial plesus.
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o
-

46 LFFER LIME

Fastenor gard af
hrackiz plaaLs

Baillary rsnve - .
i1 s dranguls Subzcapelaris
SpaLe wilh NElns
fupply
lares Migor
Taras Mo walb
Mislial nargs e S pply
Tl e
Ir g rgulia
Skals Labrssiir s s
wilh s SUAp ¥
Lamig haad —
ulbjzep= ' B
Lonige- i

Fig. d.4: Muzcles foming the postenar wall of axla with [hair
reng appdy

4 Frve mioups of axillay Deoph nodes and Lhe

aswocnbel lymphesties.

The leng tharacue el ioteecoshelicachiol oerses.

& Acallacy Sk and areelar begsuae moshich the otber
cortents are cmbedded,

W

Lenycrat

I Axillamy artery and the brachial oless ef nemves ron
fromn the apex to the baso i.'altznni.,h the lateral weall of
the axilla. nearer the anterior wall than the posterior
wall.

I The Ihoracic branches of The asillary artery lie in
coplact weth the pecteeal muacles, 1he late al thoragic
vessels runming olung the vwor bacder af The
prectorals nunor,

Suascaacler n=rves

Lrg head and shearl hasl
al beers brachi

=
E'.'

3 a. The subscazular vessels run alung the lower
border of the subscapulars.

Ix. The subscapular nevve and the thoracodersal
neeeon (e e e lalissimus dorsi) censs the anterior
suchter of the sabscapularis {Fig. .45

<. The cicoumfles scapular vessels wind vound the
Livkerral Tt o thee sapula.

d. The astllary nerve and the posterior cizcom o
hurmeral vessels pasa backwards close to the
aurgical neck of e humeros.

The el veall of the axi'la is acascular, except
fuor an ey sevial! LeraracTuwes foonn [he superion thaoracic
ArkeTy

E. The lung tbwracic nerve [nerye o the serratos
aoberier) Jesvends an e surface or e mosle
(Fig. +.3).

o, The inteociwtubriachial merve prerces e anterno-
supenor pactkof the mcthal walland Crosses fhe spa-
cas b reach the modliod =acde of the aem(gee Fig 3.3

§ ‘Ihe axillary lymph niwles ane 200 0 50 nober,

#nd are arranged m frow e,

&. Lhe anterior groap hes aleng Qe lower Torder of
thie pactoralis maner, on b lakeral tharacie vessels.

E. The posterior grp bes aloog tha Tewsre marpin
th the pretenior wall alonp, the subscapualar vesaels
[Fig. +.17].

. The laberal grevp lies postoromesdil tothe asillaey
vl

d. The cential groap lics i the fatof the axila

i The apical group lies behind ana above the
pectaraliz minne, medial to the axallacy vein.

ASILARY ARTERY

Auillary artery is the contunuation of e wabclavian
arterw. It ostonds from the ooker border of Uhe lirst Fib

Subacapuaia

Saralus aroarar

| Alssimus oy

Fnrve 22 camaiuys dnlag

Eullary Shemih and 115 codlents

Largral paclorg] anmr: —

Fagclnral 5 mirar Ard majer

Merhal parintal nesve

[ =y et [E 1T

Fig. 4.5: Wallz ared Corkenls ol amlls
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b ther Jowwer border af the 1eres major moascle whore it
fountinues as the brachial artery. 1ks dicecion vanes with
the position of the airm.
The pecbiralis minet omesche coses the arteny and
divides it imdd theee parts (Fig. 4.6)
L Fusb pael, supaeoee fprosimal} bo the musele.

i Second part. pusteooe (deept b the moscls.
i Tliicd pract, inferior {distal) to the muscle.

RELATIONS OF AXILLARY ARTERY

Redations ol Flrsl Port

Anlfeariot

I 5kin

2 buperticial fascia, platwsma and aupracleicular
neTves

3 Dweep fascia

4 Clavicular part ot the pectiralis majer (Fig, 4.7a0

Suilare adcry

Subcdgvan areny

Firsi ik

— Frriarals meimne

Humerus
Erarhal arary -
Taras mapr
Fig. 4.6: Tha sxlent and parts of the axillary arary

AL

5 Clavipectoral fascia with cephalic vwin, [yterad
pactaral norve, and hercoaciomal aekery.

6 Lonp of eommunizativn betwoen the lateral and
medial pectac) mecves.

Fionstewnce

1 First inkegepstal space wilh the extermal intercestal
musele

I First aped secomed digibalions of 1he serratus siberioe
willy ihe neryve 10 serrdtuas dikeror.

3 Medial cord of Lrachial plesus with jts oeedial
Pectecal braach

s aferc
Latereal andd prstemor corde of the brachial plesos

Fleia)

Axiigrey veer: The first part of the axllary artery is
enlosed {together with the brachial plesus) in the
axullary sheath, detived trom the prevertebral laver ot
doep cervical tascia.

Redotons of Secona Fort
Anfgror

Skin

Superticial fascia

Deep tascia

Pectoralis major

Pectaralis mitat (Fig. 4.7h)

L ok L fad

Postericer

1 Postericr cond of Brachial plexus
¥ Hulweapulin:

Lolerol

1 Loters] corl of briachial plesas
¥ Corncebrachialis (Fip. 1.8)

P alyama
JeRl 1355 A

Tru-axae 0 ngl argry

Fecloral s maor

Chavipi g [arardas

| mlrfal pAckaral rgreg -
Bailery are y .
LAalznl g El'
2a5haror L0 - 46'

hfiren = snmlas ankarar

Firat inle-cusla =pacs

P

L abr, vain
dnalary weii
Madal paclora Ngna

=

Werial oond

e T —

Fig. 4.7a: Relatians of lirst par of asillary adarg
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UFPER LIME [@

Zkin Al

Cxep lannia

Pecsts mror —————

L" bk / r_ Wiacial pechara nerve
Shod Mead of Bicess. brachil @ . I‘l— Axilary vein
Latpral cond q -
S — Madial cord
Peamior cord ————

- Su“s‘-ﬂF"Imm

Fig. 4.7b: Relebors of sacceed parl of axillary afery

Meclivaf 3 Dwep fascia _

1 Medial cord of brachial pless 4 I the upper part there ace the F"f"f'f'ml_'ﬁ majur and
3 Medial pevtnral nerve the medial rant of the median neeve {Fig. 4.7}

3 Auallary vein Fostenor

RalcHons of Third Part 1 Radial nerve (Fig. 4]

Antesior 2 Axillary merve i the upper part

1 Sk 3 Subscapulans in the upper part

2 Supuerficial tascia

4 Tendoos of the labssionus dorsi and the teres major
in the lower pard {Fig. 4.7d).

= Skir
S
Drep fase & " Superhicial *ascla

Lasaral root of madan nﬂfw—\ Madial roat of median nere

Cargenhracheals ———- E} ) Meadial cutansaus nerve of loream
| Q\\
Musculnculaneous N j E} | _‘/;' Mokl citd e
L=
o \

Axdlary atan ———
Bxilary ey

Uliar narg

Subacagulatis— Racia neraa

Fig. 4.7c: Rslatsng of 1hird part ¢ awllary artzry (Uppar part|

== ———e—— Skin

Snpwerivial baseig ——
W D Fascia

MeJiar rares

—_—
Euracnmmm|£4 @ OE} -
@

Ra1ial reree

Mol calaneat neneg
o lovEArm

Ealllary wein

Llinar neree

L abssimnns dors

Fig. 4.7d: Relations al third part o1 axdary artery Hdower san)
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Lerferal

1 Coracobrachiahs

2 Musculocutaneaus perve in Ihe ypper pact {Tig 420,
3 Lareral vant af median nepve in Lhe upper part

4 Trunk of median nerve in 1w loser part.

e il

1 Axillary vein

2 Mladial rutanenus narve of (Te forearmm angd alnarc
nenve, betwaan Ihe axillary ackery the asillacy vein

3 Medial cidaneons nerve of anm, medial to the axillary
wein [Fig, 4.4

Branches

The axillary artery pives six branchos, One beaonehorises
trom the ficst part, twa branches foom the second purt,
ard three bramches friem the thied patl. Thoewe are as
bl ¢Fig. 4.147).

Suparior Thatacic Adary

Superior theracie artery i o very amall branch which
arises tran Hue tiest arl ol the anallacy arbery {oeor the
suby lavines). [t ewns dose nweaeds, forsands ond medially.
Fssrs betwern the b peckoral muscles, and ends by
supplying these museles and the thoraoe wall EFig. 4.105.

Therocagorarmic)] (A eiamitoitoracler Artary

Tharaceaeromionl artery 1= a branch from the second part
ol the awillicy artere. It emergpes at the upper bordor of

Seriral am |Fosals | i —
., =
) Ol
Trans= i, -
=50

Cireesiire

Coweard
Pracess e Bxalary 3eny
Medhia roal and - — bl card
lataral 20l of r}'::-1
e deE i ¥,

Ao llary ne=rve -I- 'I|I|||'I-

Apchoralis
Finar

‘Wus-ulczalanpaus =

nArCA i
¢

— g nare

M athian nerye
E Radial neres
Fig. 4.8: Aedation of 1he bractua plrgus Ko e #@gillary arteny

C5-CB and T1 are amenar phmary ami af wespeclive spinal
SEegmanis

AT A

the pawtoralis munor, plerces the clavipectoral fazcia,

andd soon divedes mto the followiog rour trminal

branchs:

i, Thie pectoral branch passes betwern the pechors
muscles. and supplivs these musslos as well a2 the
breast.

b. The dotrent dranch runs in the delnperctoral e,
alung with the caphalic v=in.

. The weromem eranch cronses the coraciid process and
ands vy jnining the anastomoses over The aceomion.

. The siazneiay Eamck eong suprerogwdially decgs e the
pectaralis major, and supplies the sberooclas icular
jmarl aned subsclavims.

terteral Thorooic Arfany

Lateral tharacic artery i% 0 bronch of the second pare uf
the axillary arery It emerges at, and rans along, the
hwer berder of the prctoralis minor in close relation
with (he antenor groap of axllare Iy r.n]:lh nirdes.

In fumnales, the arteny is larpe and irives off the laberal
mammary branches tn the breast.

Anteror Clircurmifax Humercl Afery

Anterior ciccunalles humwral arlery is @ small braneh
arsing Irom the third part of th axillar wartery, at the
lovwer buorder of the sUhzaapularia,

[t passes laterally in foont ol 1he imler hateregla
sulvus f the homerws, amd anastomoses with e
Pratarion Sipcumlles Tumeral acteay. B farm an arlerial
citcte roouend Thae surgical neck of e bramnecas.

ILogives ol A ascendog braoch which oo o the
intertuberoular suleus, ancd supplies the hegd of the
Icoeras wnd shoolder jumt

P"'"'.rf_"'l'll_}l' I::lll'..-u'l"ll:rLl-'. Humerol Arery

Pustenor cireumnfles humeral artery i moch lacger than
ther anternor artery, It arises trom the thicd part of the
axillary artery at the luwer border of the subscapularis.
It cuns backwards, accompamed by the axillacy nerve,
passes through the quadraogniar terscular space,
and cods by anastmnasing with the antenor ciccumiflex
humeral attery around the surgical neck of the humerus
(zee Fips 6.6 and &.12).

It supplies the shrwlder jnint, the deltoid, amd the
musches brunding the quadrargular space.

It gives olt 3 descending branch wehich anastamioses
with 1he agcending bramch of the profnda Brachil artern.

Subsco

I P
EURET ARary

substapular arery s the langes b hranch of He asillaes
artery . arisng from its third part

It rms alongs the beeweer Borcler of the sobscapulams
bev bermminanke nesar the inferier angle of e scapola

It supplies the latrasumus Jorsi and the cerrabs
Srberive,

mebooksfree.com

Fection 1 Upper Limb



Section 1 Upper Limb

LIPPERE | IKIF

Prsieriz crcl

Lateral wad

Madia car
Lalerad peckaral rairee

Asllarg Griare
Corucoarachahs

Lale &l amnd e LE [ETR= T

roals af med = rerse

Pezlordis minds

FlpscLlognlarreas

LCTHS B=r al peciona niere
q — MHid al LusArsias
U = ey ol fen
[T TR Iy T LT T —
Radigl narve
\ L T
! Retial Zularesus o
of lroearm
Fig. 4.9: Ralationz of argn:hes ol Qrachial plexus 1a the asillary vassels
10l FACI I
Acranunlbaracic atary Tl
Dlavica loder Farder al 15l ricl
Boromial
Oend

<ian
o — Suibcla-nan ey

alecelar SUREtie Lo S0 anery

3 Parireis ninw'
Presiencr circ il

hismerm ancory

CicuinTiey acape < afery
Angr iy Crcyriie
npneral sieny

Ealecapdla smery

Luteral (horacc arary

Thirasadersal anery —f=

Fig. 4.10: The branc+es of ihe ad any artsey
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It gives off a lange branch, the oreremfes soapnir
arterty, which is Larger thar the conlinuation of the main
artery. ‘Lhis branch pagzes throwgh the tnangular
intermusculae spae, wands round the lateral border of
thie srapula deeyr ba the beres miner, and gives o branch
La e sulvscaprudar fowsa, and ancther branch to the
infraspinews fossa, both of which take part in the
ampstomaeses arownd the scapula Cee Fig. 6.13).

Anashomosas and Calkateral Chculalon

The branches of the oxillary artery dnastrrmose with ong
ant:ther and with branches derived trom neighbouring
acterigs finternal *htracic, keroostal, supcaseapulal,
Jdeep branch of transverse cenvical, proluoda beachin.
When the axillary artery is blocked, a collaleral
circulation is esitablished through the anasbammes
aroend the scapula which links the Firse parl of Lhe
vubclaviar artety with the thicd part of Lhe axllary
artery [apart Fronmin coriminic A tions wadl te prosker
intercastal arteties] (s Fig £.03)

AXILLARY VEIN

The awillany vein s e cardingation of te hasihe vem
The axillary vean js joied by the venage comitantes of
W brachial arties o Lib e abowve the loweer border f
e b major. [E lies um the medial side of the axillary
arteey (Fig 4% At the outer border of the fiest Tib, it
bersmus the subclavian vewn. [n addition te the
tributaries correspondine te the branches of the axillany
ortery, it recenves the cephalic visin in its uppor pact.
There is nas awillars sheath accund the vein, waich is
free te expand during times of increased blomd Flose.

AXIWLARY LYMPH NODES

The ax=illary lymph nodes, ara scattered i Lhe liveoladly

tissue of the axilla. They are divided into live weoups.

1 The mendes ol theoaartermr Daeckana | ge L abarg thy
Lvtcral thoeacis wossels, 1o alomg e hower Tarder
el Vhe e lpralis vinen . They cecenvee Ivonpd Dom 1w
apprer vall nd the andessar wall of The Gronk, anal Trsn
the amnagor parl of the breast (Fig. 111,

2 The nedes of the pedlerior Caapadaes g e along
the subsscapular vessels, on e posterier fold of Hee
txilla, They recetve lyrmpde froee the posteone weall
o the waprper lindf of flue trank aoed fooan e acollacy
kil oo th Troeael.

3 The nowdes of the fatevi wronp e along the upper part
cf the humerss, medial b the axillacy vein. They
receive Jv mph Frison the 1.||:-|:|r-_':r limb.

4 The nodes of the ool s lie in the fat nf the
upperaxilla. They receive lymph feom the ]:brﬂ'e'dlng
groups and drain intn the apical group. They receive
some direct vessels from the Hear ot the asilla. The
intercrstolwackial memve iz rlosele relatend b themn.

SKILLA 53

Apcal grmip —
Buterar gioup L) o

Lalaral Jroup —

Frslsnp group

Pesics alig mijng- "-.._ -

Fig. A_11: The axillary kmgh nodes

5 The rewdes of sl cr fracdi ooy groip e deep

by thae clivapectoral fivaena, along the weallary vessels.
Thiey pecere e By oopdy froon 1w conbeal groogs, feoim the
uppeer part of fhe brodst, and foemn thae ook anad e
weh, The Iymphitics frem the thumb accoam oy e
cephalc ven,

# T asicly s albandaed asiibaey haar, Tnlectinn of
thar bvar Folliches and selaceous glamds mives rize
ta beils wehich aee comman i Whis area.

® The aallary lvroph oodes draio Lo net only
frum thue upper bmb but ke foem e Deeast amd
thi antenor and aostenor body wils abose e
level of the umbilicus, Thenerare, infochionz or
malignant goovths noany part of Bt feonkory
of drainage mive rise bo ocelyvement of the asllary
lvmph nodes (Fig 1.12). Bimanuial eximnation of
these lymph nodes s, therefore, impectant in
clinical practce. Lelt axillary nedles to pe palpishe:d
bv right hand Kight axillary nodes bawve bo b
palpated by labt hand.

= A asillary abwcess sheuld be incised through the
floor ot fhe axilla, midway between the antecioc
and posterinr axillary tolds, and nearer to the
twedial wall in order to avond injucy w0 the main
vessels rnnning along the anterior, prsterior and
[ateral walla

o Aogllacy arterial pulsatoansg ranche dalragainst the

loeer paurt a2 thae [aberal wall al the axilla.
In orderr btk Dleesding feoon Lhe distal part of
the [imb (in mpuries, cpenbees and ampukations)
the ortery cim b effectively comprressed against
Ehe humerus m the Knsee pact of Lhe Lateral svall
wf the axlla.
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II"\ .-"J
M
iy -ff!HJ
Iregisenal 1

lymph l'l
alil- L

Fig. 4.12: Lyrnah abwrve ambliloos drains Inte asllary amph
rvdes ywdle Bl UMiIUCUE crams inbe mguemal group

Spinal Merve

Each spin:a] perve i Iormed by union af darsal raol
angd veabeal eool Thorsal roet is sensavy ansd i
chacacterised Ty Hhe poesence of spinal ar dorsal oot
Ennghon arnd enlors the darsal hora snd posteror
Furiculus of sginal cond. Venteal oot i mshor, ariaes
Eroum anteraor boco cells of spanal cecd.

The iuotur andd sepnsery Gibres gel unibed i lhe
spital e whachdacides mteshoaet ol v amid
lomg wentral rammus Bondy the ram: thoas commaim mgdon
and wensory Bbres Toacdateen, these alsa manaps: e
wbtaio svmpathetic fibre v gres amus conunuons

(Figz. +.15].

[irrza ramys =

[=areal rzaal canglan

}
W, |
R |
prean |
r L —
____."’. Poslganglanis =

sempathetes ke

A
WEika ramns cammunicins—-" 1

L o] Sensary ibves

L4

CInly the ventral primary rami form plexusas.
Brachial plexus s formed b ventral primary caond or
vogrtend iami of ©F, Ch 7, CF amd T1 apgments ot spinal
crrd.

BRACHIAL PLEXUS

DISSECTION

Afler cleaning the branchas ol Lhe axlians artery,
proceed to cleen the brachlal plexus. It 15 formed by
the ventral primary rami ol e lowar 1odr candcal
(C5—CHY and the lirel horasic (T1}) nervas Tha lirst
gnd second parts ol the aullary artery ara ralalad e
the gords; and third par is relaled 1o the branchos of
the plexya. Study tha descriphian o tha brachel ploxes
before progesding further.

[T plu_-:-.u,i. cunansls od pieots, bronks, divisions, cords
and Trroches (P LT

Roaots

Thess ape coenstibuled vy the atorior poimary camid of
sprnal merves CF, O, OF, U8 and 11, with contribubns
fram dhe srlerior pricaay rami of C3and T2 (Fig. 4.20.

The vrigin ol Ehe plexus may shift by one sepment
cither |_|'|_:-'.-.'.:|r|_| or devarratand, I'I.-“\llltifls ina preflxed L
povstfrecld ploss respectively.

In a peefixed plesus, the conlribation by {4 s large
and that trom 12 i3 oflen aleenl.

In & postfized pluesus, the contiibaticen byl s large,
T2 s always present. ©4 15 absend, and Cais reduced io
size. The cowts [omn to form brunks a3 llloeres.

-~
et /-"
.'--.--

e Preganglianc syrpathehe fiires

Fig. 4.13: Mriad fibres of rocd of Lrachial pleis
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Dinrsal s ar nersg ——

Suprascapil- e 4?/‘? /

~ab=ral paciocral nor ——

Muscuk cular oS raree

Anllary nans

Lateral racd fnd mgshal
rnak 3l medlan raras

Trumks

Foods C% angd C6 poin 0 furm the npoer rrunk. Moot CF
forms e middie frunk. Boots 8 and T1 join to form
the foiser trunk

Davision: of Ha Tronks

Each erunk [these in nomber} divides ko venkfral aond
dorsal divisions {which uliimately supply the asterior
and praaterier aspects of the limbk. These divisiomng join
Ly T, cenels.

Cords

i. The lateral cond is formed by Hhe union of venlcal
diviginng «f the upper and middle trunks (hen
divigions:).

ii. The medial cord i= formed by the vertral divigion
of the lmwer trunk [one division).

iii. [he postetior coed is bormed Ty umioe f we domsal
divisions of all the three 1ranks JEliree divizion:)

Sympathehc innervalon

1 Sympathehe nerves Bor the upper luak aoe derived
frovm sprinal sepments T2 b To Mast of the vasa-
consLs ictor filvess $uppbyiog the orbeees emerpe from
senemientts TZ ared T3

Lf —Radia nEME
—hwdian nerea

Fig. 4.14: Tha right brachial plesus

et |

AXILLA

Branch 1o preric

Trunks
Muscafar branches

Merve o subclavis

i

Lang Iharagr Arrye

Upper sabscapular renes

— Hr:rey by lAhSSIMUS e
e Luvaye=r sabssapalar reree

Me-dial packaral Fanen

—— Medial cLar|oJe nereg ol m
- Mrdial ruianooas reres af krgam

Ulnarnareg

The proganglionic Gibres arise from lateral homn calls
and emerge from the spinal cord throuph ventrat
NCrso oS,

[aszing thrruph white rami cnrmuonicans they reach
the symipathetic chain.

| hey Aacerid whithin the Chain and end in the middle
cervical, imderiar cervical and mrst theearic wanylhia.
Prestgan g lianie lilres Ervem idd le s vical ganglion
Pass LAl rey Fam conun uicans o reach Ch,
LA aere pols.

Fostganglinge filees feom iolerior cetvical gang|wm
Prse throenph gney o commumcans lo ceac CF,
CH owrve roots,

Fostganghone fbres from first thorace sympathehs
ganghan pass through grey rinm commmunicang toe
redch Tht oerve cowts.

The arterivs of skeletal muscles ane dilaved by
sympathetic activity. Fur the =kin, however, these
Oemves are varnmator. sudomotor and pilomator,

Visomoior. Uonstricts the atterinles of slkin.

Stk Increases the sweat secretinm.

Bilmgtar: Cantracls the arrector pilorom mussle oo
riuse srachon of the hair.
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Locton 1 Upper Limt

LFFER LIME

Brewrvzhies
The rawsks valwe of each branch is given in brackers,

Branches of thie Bonrs

1 Merve ro sermatus antenor (long thoeacic necvel (05,
o, 127

t Merve to rhomboidsy (doersal scapualar nerved (255,

3 Branches to lomgus colli and scaleni mosces {bath
£8-C"H; amd branch fa phrenic nenve (C4

Branches of the Trunks

These arise only v the upper trunk which gives beeo
P bes.

1 Suprascapular nerve (L5, OF)

2 Merve b aubelavios (O3, 0081

Sranches of he Cofds
Braspches af kel cued
1 Latural pecteret (CC5-C7)

2 Muosculocuraneos (05 C5F
3 Lateeal root of medion (05 €75

Griohs of noadng vore!

1 Medial pectocal 0CB, TTh

2 Medial cutaoeous nerve of aoon (8, T11

3 Medial cutane-::u'-.. nerve of furvarm {CE. T

d Ulnar {£7, 1), CF fibres reach by a come
rnunicating branrl‘ frone Lakeral oot of median nerve.

& adial rwk of median 0CH, 171

Framines c'_,F PElerior cond

LIppet snbsrapualar (G5, Ch)

Merve e Talizzimus dorsi cehoracodomsali (U, U7, CE)
Laonwer subacapular (073, CR}

dntllivry feameumnfles ) (L5, CA}

Railwl i3 £, T

Im adddibon ta ihe Branches ol the brackial plecoos,
the upper limE 15 also supplisd, near e eunk, by toe
supraclavicular bramches of e cervical pless, and by
the insercostibrachial branady of the second interoastal
nerve. Sympathetic neryes are distobaabed, it fhe
brachial plexus The arrangement of the vaneas oeeves
in thae axilla svas studed verth the relastiors of the axillaey
ALty

CLINICAL ANATOMY

Erb"s Fonohysls

St of rinary, O eegion of the upper runk of the
Briachial plesus s called Eilbp®s proint (Fig. 4.0 Six
oerves meet here, Injucy ta the upgee bruok causes
Erb paralﬂ.:i-;-

Crases of tnjury: Undue separabion of the head
iremn the shoulder, which is commuonly encoan bered
in the following.

LR T L -

e
Q
i. Birth injury
ii. Fall oim the shoulder

iii. Thuring anaesthesia.

Merp roals il Mainly CR and partly Ca.

Adiarles paraliied. Ramly ]11n=pf. brachiz, deltoid.,
breachalis amj bm Piwadialis. Pa rtly supraspinaus,
mfraspinabus and supinato.

Cefoirli e and posilien of the linb

Arm: Hanggs by the ande, i is adduced and medially
rutabed.

Forearm: Exterulid amd prondled.

The deformity is known as “podiceran's i hand”
ar waiter's tip hand ur ‘portec’s bip hand® (Fig- 4.16)

Cusabdrtr: The follwing mwvemenls aee Lot

+ Abhduction and Lsteral cotation of Ihe avm al

shoulder joint.

* Flexivn and supination of the eocanm

* lireps and supinater jorks anc lost

a Sepeationg are losl over o small acces voer the

levecer part of the dieZtodd.

o
7 SUpIrEsCaoUST
_,r" s MEfvd

A o

i i 4
e L~ e
fre—— .-'ﬁf 4' { | F Po:lenor
S a8 ||| I| division
| 1 .
Roots —— Era’s ol
b

Meea 1o sLhclaviLs

Fig. 4.15: Eros poin

Fig. 4.16: Ems paralysis of right arm
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Klumpke's Poralysis

Sitear teforns Luwver trunk of the hrachial pledas,
Cieae oof T, Lndue abdurticn, of Dhe arm, as in
clunching something witle the hands alter o fall frem a
buwnght, or somesimes in Bl oy

oz s peredzd, Mainhe 71 anad Fartly C8

el uAni panaiisad

¢ Intrinsic mroscles of e hend (T

= Ulnar Hewgores ol the wrist and fingers (248,
Creterthad e ind Pt oF the fand. Claw hand due tn
W npaeprposed] wotion of the won flexors and extensors
vl e Fingers, [oa clivw hond chere is hyperestension
at the metacarpophalargral wints and Hewion at the
intevphalangesl rants,

PHahi

* Cinmplete claw-hand [Tag. 417

* Cutanevis anocsthesa and analgesiz g narow
sora alung the ulnarborder of the lreaco 4 Taed

 JTumers syndvnme iFTT iz injursd paosdaal booechile
FAMuE COmnuanicans e first thoaasie sernpuathebc
eanglian (Tig. 3331 Thare ia plosis, oonsis, srdeedrose:,
crophthalmos, and ass ol Gilo-gpical cefles— mav
bo associated. This is becau e of Djury bo !-i:'.-'lll'lpﬂtl'll."tl.l.'
tibwes to the head aré neck hat Teave Lhe spinal cond
thresagrb ey e TL(Fi. 4150

oV amabmigrber Chuatig e The skin ores with seosemy Loss
i= warmer Jee heoarenolae chillation. [cis alsa drier
due D e glsence of sweating, os there is loss of
sempalletic aclivily.

- Trur."lu-:: Chanpes: I_ung shacding case of paralvsis
leads tir clry oo svalv skin. T‘le nails crack =asily
N ] |.'|[."I'|'.- uf the Fulp ot fingers.

Imjury ko the Narva Mo Samalus Antarkor [Horve cf Bail
s

1 Sudden prossome on the shoulder frem alwe

2 Carrvinge heavy nads on the slheulder.

. T, e
N e T,
— —_),
- = L
- o N L
. i
: - %
. = il .
T _\_\H 25 - h:'.[ =1
L o A
’ > W
= E
x"-\. = e -\-\-"-\.
k. A
e L
. T

Fig. 4.17: Compisie clev-harc

EAIR N

~
£

Flg. 4.18: Horner's synansme

Deformily, Winging of the scapula, io. vsgessivge

prominence ol the medial barder of the scapula.

Marmally, the pall of the muscle beeps the medial

border againgl the Thaoeacic wa ]

Liestilil 4

= Lozs af pushing and punching actons. During
athempts at pushing, there vocurs winging of the
seapala (Zoe Fig 2121

* Arnn vimnob be rawsed bevond W, e overhead
ahcluchiom s pot pessible as it i perrommed by toe
surritus anbenor muscle.

Mnemanics
Axiflary artery Granohes “Sap Yhoe Lowyer SarEJ
Poliermt™s
1=l par gives 1 branch; 2rd part 2 branch; and 3rd
par 3 branchos.
Suparinr thoracic beanch ot 150 par
Tharacaracronial branch of 2ol pac
Lateral thararic hranch af 2nd par
Subsrapular branch o Srd aact
Anteriar cincumilex huneeral Branch of 3nd poes
Prarexint citcumiles bumaral ok of S part
Tharacoacromial artery branches “ABCD:
ALl
Breast specinealt
Clavicnlar
e ltcurd
Brachiaf plexis branches: “My Aunl Ragged My
Lircie™;
Frorm laveral 10 miedial-
v Muosculoculaneauz
o Auillary
+ Rachal
¢+ Muedian

Ulnar
Erachlal' plexus “Raally Tired Drink Coffee Maow "
Koats enlial rami) £3-T1
Trunks tupper, middle, lowear:
Llivisions ¢4 anterinr and 3 prsterino
Cords (lateral, posterion, medial;
Merezs [ranches)
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Seclion 1 Uppear Limb

FACTS TO REMEMBER

UPPER LIME

Etermpaponen ritic part of pectoralis major twist
atvwatyd the upper fibres of same muscle. Latissinius
drrsi hwists around thwe teras magr. Thus the sranoth
anlern ardl posleciar walls of e axilla are farmed.
Infaclavicular part ol krachial plesus lies in Hw
avilla

Apren of the axilla o koew o as cervico-axillany
canal and gives passuge to asillary vessels and
loveer part of brachial plesus.

Axillary sheath isderived from prevertebral fascin,

CUMICOANATOMICAL PROBLEM

A patient came with inability too (3} abdoct might
shaulder, (i) Mex elbow jont and {ui} supinate the
furearm

-

What is the site of injurr of the names?

* What i the point called?

What nerves acc affectod?

Ans: The site of injury is called Erb’s point.
Six perves arg involved:

i. Wentral ramuos nt cervical frvy swgment of
spinal covd

li. Ventral ramus of cervical six segment of spinal
cord

These two rami join to form the upper trunk

ii. Suprazrapnlar nerve frivm upper trunk

iv. Nerve ba subclavins finm upper tounk

v. Anterior division of upper trunk

vi. Posteriar division of upper unk

These divisions give fibres to deltoid, brachialis,

biveps brachil, supinatar, ao the arm canncat be
abducted. The elbow 15 extended and forearm is
pronated. This paralysis is called Erb's paralysis.

 MULTIPLE CHOICE QUESTIONS

ANbWEES

1. Which of the fallowing is not a branch of postarior
cild ol Drachial plesws?
i Upper subacapular b Lwer subscapular
C BupTascapi L oo Asallary
2, Torter's tipeor proliccrnan s i delermily eoctes doe
u:
o, Klumpki's pracialyss
b. Pacalyiis ¢f mudian e
. acalvsis of radial oo
d. krb's paralyvsis
3 Which is net a branch of lateral cord of bruchial
prlesus
L= Bl 4.4 5 b

o, blasculocatiowsos

b. Lateral oot o onechian

L. Medial coon of maedian

d. Lateral pactoral

Frbs paraliais causes weaknoess of all nwscles
e

b. Lwelbod

S Triceps Treachid

a. BUpTaspinatus;
. Biveps brachii
Pogbepior wall ot axilla is formed by all xcept ore
muacle

A, Teres majere h. ‘letes minor

¢ Labgsumus derse Al Subscapularis
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[MTROQUCTICN

This chapter deals mainly with structures which
cornect the upper limb seith the back of tHhe trunk.

SURFACE LANDMARKS

2=

The scapula [shouldar blade} is placed on the
prsterolateral aspect of the uppeer part of the thorax.
It cxtends trom the second to the seventh ribs.
Altough it is thickly conered by muscles, most of its
outline can be telt i the living subject. The reronzen
lies at the torp of the shoulder. The crest of Hie spine of
the scapula rine feom the actomion medeally and
slightly downwards ko the medual barder of 1he
searula. Thie vl border and the ferferior et of the
sodapualy can alse be palpated {Fig. 5.1).

The eaglathe et s qust belowy tho inforior angle of the
sypuln The lewer ribs can ba idonritied st back
By counting down from the cighth eib.

The iTide vrewt 35 a curved bony ridge Dedng Taelow: the
wagst, The anterice ond of the crest s the asleripr
siperier i spinge. The posterior sugheeior it spee is
telt in o shallody dimple alee the batbeck, abouat
Som from the madian plane.

The sacrum s bebween the mght and lefr dimples
mentioned abowe. Llsoally thres sgoval sprres ane
poaipable in the median plaoe

The coccpx lies beteroen the byeo batrocks in the
median plare.

The spine of the seventh cervical vertchea e oeetelra
preansiageng g e dily feltat the root of the nock. Higher
up o the back of the neck, the second cerpdo s
ciam be felt about 5 om belose the exrecmn’ aoeipita!
prodehrerpncr. Cthor spines that cam be vecrg nised e
T at the level of reat of the spine of the scapula, L
it the level of the highost paint of the ihing crest, anal
=k at the level of the posterine sopserier iliae spuoc.

Back [\

-'-l'I e ifdlde ﬁ'ﬂ"nrrr'nrrf (S .I'Frﬂ.ll'llillni B d'l';-:n:_.i,r
" pon 3 Kook

7 The :unction ot the Fack of The esad with fe of e
neck is indiraled Ty dhie eviernal woecipial
protuberance and 1My sipercn nuchal lines, The
suterial coespitel produberanee b buany projection elt
io the median plane oo the ek ol he Beal gt thae
appor end at tne mchal fieree (bunning vertically
un the back of the neck). The cuperiar et ege o
indistinet crmved ridges which ostend on cither side
trowm the profoaberance b the maston] process. The
nuchal tarrew eatends o the esternal vocipital
protberanoe, abdnee, ard e the spine of CF belww

SKIN AND FASCIAE OF THE BACK

CHSSECTHON

Idenhly Lhe pelarmal ccoipital protuberance (i) of the
gkull. Draw a line in the midling ram 1he produberance
ta Me spine of the last tharaeic [T12) vertabra (i Make
insision along this line {Fig. 5.1). Extend 1he ncisan
frem ds |ower end 1o the deltgid 1uberosity il on Ihe
humerus which is present on [ateral suface about the
middle of he amm, Mote thet ke Brm iz Haced by the
ide ot 1he Trunk.

Meke srgdher incizion along & hanzontal ae frarm
saventh cervcal spine (ivh 0 the BCrarman procazs of
scapuls (v} Feflect the skn dlap Eterally

Faation

Man maostly lics on his back. Therefare. the skin and
fascnac uf the back. are adapted to sustain pressue of
the body weighe. Accordingly, the skin ts thick and
fixed to the underlving fasciae: the supetdicial rascia
cumtaining variable amaunt of fat, is thick and =tromg
and is conmected to overlying akin by connective dsaoe,
ond the deep fascia is dJense in lexture.
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Fig. 5.2: Course and branzhas ol & lower ihorac S nanve

downwvards- unlike any vlbed nevee and supply the
skin of the slateal regomn.

Fiy. 5.1: Sudace lanemarks @il lines o1 dissection MUSCLES CONNECTING THE UPPER LIMB
Cutaneous Merves WITH THE VERTEBRAL COLUMN

The rutamenads nerces af 0w back ars decivesd Do Lhe

DISSECTION
posterior primary rame af the spnal nerves. Their _
distributiom extends ap be the posterior asillory Jines. Identrty the atrachmants of trace.us GBI Uy
The followirg prints may be noted. part ot pack: and thal of latissimus dorsl In the lower

1 The postarint primnary rami of the spinal nerves O baif Sutenically ngoughiiiassat s AN RIS IS

Cerhon 1 Upper Limb

C7 08 14 and L5 dn nnt give aff anv cutaneoas
Branches All twelve tharacic, L1-L3 and Five
sreral nerves, however, give rotaneoas branches
I'F]&\'-h 52 and 551

Cach grestenoe primagy ramus d1vides inbo meedial
and lateral Leanehes, Butl ot which ~apply the
gractor spinay rwascles, But anly one of them, sither
medizl or lateral, voartinues e eome 1he cutansius
nerves, In the apper hall of The Tody (up to Té) the
medial branches, wnd i (e ower Ball of Lhe body
(Lelw To) the latecal Loanches, of the poesterior
rrivary ramnd provide the cutaneous Branches. Rach
cutaneous nenve divides oo a smallen oedial and a
Lagger lataral branch before supplving the skin.
The posteriat primary rami supply the indonsic
s les ol 1he back and the skin covening thaers. Thee
Lutireous disla ibutinon extends further lacerally than
e eacbepsor moscles.

Mo posterior pommary ramus crer supplivs shin or
mscles of a lumb The cataneons branches of the
posteror primery cand of merves L1, L2, L5 and
S1-55 are exceplions in this sespect: They tutn

verlabral spones Divioe the muscle horizorally between
the claviela and spine of scapula; and rflecl A 131erally
to idemtily T aocasson nenve and ik accompanying
bluod vessels, he superficiel cervical antery and vain

Laak {or The sumrascspuisr vesse's ard Oond, 0sep
1o lrapeaus woscle, Wwards the scapular nalch,

Cut tarough BvEtor ScEpulas musthe midéway
betwasn ilz two allachmentd and clean tha dorsal
scapular nerye [supplying toe rhombeoids) and
accompanying Hacd wessels, [dentify rbombeid minar
fr-pm rhomboid major musEcla

Pull the medial ar infgr scapular barder away v
thie chieat wall for laoking al 1ha seqrakeg anierion muscle.

Defing gitachments of Lahssemus dorgi muascle.

Faoluras

hluscles commiggting Ihe appoe lima wal the oveg l2boal
coelunan ane the sraperins (Fig. 34, thoe Jatissirous diarsi,
the levator svapralae, and the rhombeid nnoe and
thorboid majer. The alfachments of these muscles ane
given in Lable 5.1, al their netve suppoy aod adwens
whnwen in Table 5.2
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Dor=al rood gangion

Lataral branmch

Ceyrgal ramus

Pleural branch

Whitla ramiie
CHTATMLITIC 38R

Lateral cutaneaus branch : II:I

Muscuar bramsh

Paripataal branch

BACK

= Transworsa secikan af
ol cod

I'nank

= warnal ranuy dnleousiEl neree)

oy @ S5mirapicies

Sypn pathels pangon

Arilerior culaisaus brangh

Fig. 5.3: Typical tharacic spinal neve The weriral primany ramus is 1he intercosial nerve

Enpsanry reichal

[IRT:] :
3 .E| Car
TrapezLIs Ligamand im
Pl
Clayipie — S CF
MCramean —
Sonala
Atmma; ———— Spanens T1-T12
magr nr ancle
od sLsculalir

Labssin: dwrs) —

Fiy. 54, The frapezius muscle and labssamos dirg

Addiionol Feghures of Muscles of he Back

Trapazius

1 Develppmentalls the traperios i3 eelated to Ly
sternocloidomastoid. Both of tluan develop from
branchial arch mesodenn and are supplicd by the
SPNAL acresEOry e

2 “The prirgipal action of the trapegiog is to eotate the
aearuly duriog abduction of the arm beyond 40,
LTinigally e muascle s besbed by asking the patient
v alirug his sheulder apainst resistance (Fig 5.5

Struciuras under Coverof the Tropeaius

M ]-:'IFE'I‘ number of ~buctures lies irmmediatelr imder
crweer 4+ the -ra pezius. They are shosen in Figs 56 19
S and are listed helow.
AL Mscios
1 Semuspinalis capitis.
2 Splemius capitis.
F Levator scapulag (Fig. Ga).
& Interiar belly of crowlvsced.
5 Khombid mingr.
& Khomlid miguer.
T Supraspana b,
& Infrspinatus.
T Latissioowes Jdarsi.
10 Serrabus postenor supenor
[ Vel
1 Suprascapular aclery and vein
I Superfiom] branch of the ransiers: cenical artery
i=uprriicial cervical)l and accompanving veing
{Ties 5.7 and 3.8
3 Tnep branch of trapsverse cervical artery (dur=al
sLapular] and accompanying veins.
T ST
Spinal rook of accesann nerve.
Suprascapular nemve.
(23, U4 nernves.
Fosterior pritnary rami af 02005 and T1-T12 pigice
the TS le 1o bBecnme L RnesL s ne meas,
LY. Hur=a
A bursa lies over the sonooth briangulac e gk e ot
oof ¥he spizne OF the seapula. '

LR Y
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Secton 1 Wpper Li

UPPER LIME

e Iﬁ:-l |

LN

Tabla 5.1 Alachmenls of musces sorrescting tha uppar lmb 10 e vertabrel column (Figs 5.4 and 5.6]
Lran vt

uscle

Trapezive

Tha right arz et maseles
Iu;u_galhe:r frem o IrapEeFam Hal
crairs e upper hal of e back
(Fig 541

Latlealmue dorgi

M covere a large area
the toear bk, anil 12
uwirlapyaesd by [he Irapezius
iFry. 5.6

Levyat scdpulag
{Fig. & B

Ahombrak] it

Medial ane-lhrd cf supanis nuchal Ime
External cocipilal proiuberanca
Ligament.m ruachas

G spina

T1-T12 spines

orrespordiny] sepraspinods gamenie

Faclerar cee-1hird of 1he oular lip of
I=C Ccrest

Postenor 1ayar af lumbar Tasc: g
attzching e muscle 1ot Lenbar and
sacral spas

Epires al T7-T12, Lowar four nba
Irderior angle ol the scaomia

Transwvarse procesags ol C1, G2
Foslerar wbenclas of tha ransyarse
praceszes of 3, G4

Lawer par of ligamenlyrm nuhas

Insgrion fnio

+ Lpper fibras inte the posianor border of
laberal are-ARird af clavels

« Mddle tbres, inte the madial maegin A
e acramian and upper lip al tee crese
of zpine of the scapula

* Lower libres, on he apex & banguias
araa al thawmedlal end o1 e apine, wilh
2 bursa imersening

Thig mu=cle wande round iha [ower
howder af 1he 12ras major, and [oarns (he
posbanaer lold of the axilla

The 1andan is twistec upiad: down and s
msartad irio lkesr o Ihe martuesrculer
sulcus

Eaqaii Wy Andle and uppar part ¢ madial
hearder {up 13 inangular areag ol the wapula

Easa of tha frianguliar area al ez root of tha

Ahambokd major

* Spires 7 an; T

» Spirdzg of T2, T2, T4, TS
» Supraspinols lgamens.

sping of 1he sgapula

Madiak bewrder of scapala baloss 1ha ronl of
Ihe spine

Table 5.2: Harve aupply and actons ofF muscles corrsctng Ihe uppar IImb 1o e weriebal column
Acnhmts

Mugzia
Trope:Zius

Lalizzimug dorsd

Levatar scapulse

Rhombold mmnor
Ahembeld mager

Merve supoiy

» Spinal part ol accesaory nare is malor
v Brenches from O3, G4 arg groprincaphye

Thoracodarsal nersg (G C7, CR)
{nerva by lalisEmos sl

v & brarch [rom dorsal seapular nemnse 155
v 03, 04 branches ame propaocaptve
Crarsal seapular nense (C5)

Corsal 2capular narce [C9]

+

Uppar f bras acl with kwator scapulae, Bnd elavale
ihe =capula. as in shrugging

biddla librog act willh thomboids. and retrace Fhe
soapu

Lppear and kewar ibres act with serrabug anlad of, and
rolate ihe scapula lorwargs raurdd 1he chest wa l thus
playing an imporlanl rele in abduchon o1 tha arm
betyand 290" {Fig. & 9]

Steadias the &iapla

Addudiion. #xlession and medial rolasion ol the
svonlder 4% in swlmming, rowing, cimbing, puolling.
Fehding the arrn Bahind the back, &ed Se@ichang e
oppasite Scap4da

Helpz 0 v.ao.ant axpiraiery ellon ke cowghing,
EnNEEZING, BlG

Eazariiglly a climbas) nuacle
Hold infaior angle of 1he ssapula npace

Helps in glevahen of acapula

Bhiiclwes el SCap VA aumng moyverngnls ol e anm
Retiaziion of acapula

Retraction of scapla,
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BALK

Zanad
ACCARRIY MRl III"I.II 4
b
\ '
Tranwwsrsp ———

cerical Ay Cullme =

WEQBZNIL

AUprdcapakar
fefve a'd af=ry

~= Lawanar
stapulEa

Rhernbeainl
IMIr

Preimbeaid
T

Inferacar e |y al
Hrictipoid muscie

Fig. 5.5: Teat 1or trapezius musale

Fig. 5.7: Someg @l 1he struciures undar covar of tha right
Trapazius Muscle

Lewairr !iﬂil:lllﬂn—\h

Rhomomd margr —

Rhambald mapr

Sprms TE-TS
r—Subazapalare
la
T ; | Scapu
i Spinas T7-T13 :
Eracior spiran
Zomalis X Vi = Infraspinalu:
perslerar :
Latizsimus dorsl Linrmibeas !Fil‘ﬂ =
Exiwrral chikque Lurntar fascs M |
Spnal — / e Trapedils
o e = ACCESSONY ME e
of Patit . / \
Sap=raa ararcn — = Ooen branch af
fins erasl o Iranswerse TrGnGwerss Ceranal
FAfarA ARy ArErny

Fig.5.6: The latizzsimus dorsl, The levalor scapulan, the Fig. 5.8: Tranzvesse sechen anowing tha arrangement ol
rhiambizid mancr ared the rhombad magor musoles slmiciuras an1ha bacs
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Secton 1 Upper Limb

UPPEFR LikiE

Kadle izres Al racc us

Lenwar fitwas of ¥
trapezius 1-,. = Seraiug anbenor

Fig 6.9 Aoiaten of the scapula during abkduchan ol s arm
beyord @0 gegrees, brought aooun by the rrapr?as and the
5271aius arferior mUscles

Lailtegsarmus Chorsl

1 [his 15 the only masde which connects the pelvic
aivdle and vertebral column Lo uppor limb. It
[MIFAESAEE enbonsive AT Al narre Shsertion.

2 Thr latssimnuas dorsi develeps i the @xtensnr
comparttaont of the b Therealber, b migrales bo
its wiade attachment or the tounk, taking its neave
saprply (heracrdorsal nervel aleng wathoat Sata =
wiedel

A The Jatissirnns dowsi is iested clinwcalle b focling fhe
vardrachion imascle in the posterior Reld of the awalla
after wshmp the padient to cough.

DL b A ARG

Triangle of auscultabion 12a small friangular interval
Branied meadially by the kateral Tonder of he rapesius,
laterally by the medial border of the seapuola, and
inferiorly by the upper border ol e Latizsimos dorsi.
The floar al 2he triangle s forned by 1he biland 7t
i, aned Al inletgistal space {105, arad Hoe zhomtcid
major This s e only part of B back wehich i mol
covcered Uy Bie enoagles, Mesporatory sounds wf apes ol
lerver Wk hesaed Hhrpogh 4 stethescope are betber heard
ever thas brieoele an vach side. O the B sicle, e
cardiac vrifce of the slemach lies deep to the riangle,
and i davs before ¥-ran 3 weere discovored the sounlia

af swallowed Liguins were ausoaltabed over this feiangle
tis conficm the avsoprhageal tumouwr (Fig 240

b Possnghe 0 Mfad

Lumbar toangle of Petil is anotber small trigmgle
surrnunded by muscles. It iz ounded medially by the
lateral border of the Litissimus dorsi, laterally by fhe
posterior border of the esleinal rblique muscle of e
abdomen, and wfecivrlye Ty the iliac crest fwhich forms
the base). The occasional Twrnda at this sike s called
ity i ([ag. 540,

Aflor comepleting the dasscctbea of the sack, the limb
wilh clavicle and scapula 1 detacted Ivoim the trank.

CISSECTION

For detachment af the Ymb, muoscles swhich need Lo bk
incised are rapezius, lvalor scapulae. rhombedd minor
ard major. serralus anlerct latlssimus corsi and
slerpoclaidrmAsioid.

The sternnclavicular joint is opared e fres clavicke
irarm the sternum. Uppar limb with clavecie and scepula
are rerncven en blac.

» Traperiws isa shropeing musce supphed by e
rizt b K nernva.

* Traperids with sermatos anteenar Sauses 41— |80
ef abductinon at slhulder peinks

CLINICOANATOMICAL FROBLEM

A poor young adult felt multiple nodules in the
region of his neck above the clavicle, A lymph node
biopsy was advised [rom right side of his neck. Few
days after the biopsy he was unable bo shrug his right
shldd ex

* Wiy was the biopsy advised ¥

* Wy is he not able i= shrug his shooldee!?

Ans: For proper diagnosis and treatment a lymph
node biopsy was advised {rom the posterior triangle
of neck. The gpinal root of accessory nerve got injured
during the biopsy procedure. This nerve supplies
trapezius muscle, responsible for shrugging of the
shoutder. Due to the injury to spinal root of XI nerve,
b s wnable g0 shrog Fis shoulder.

MULTIFLE < HOICE QLESTIONS

I. Bowndares of Irianple nb amscultation are i
frmes. by ome ol 1he fallowwinge strustines:
a. Lateral borcler vl traperius
b. Medial buerder of @capula

. Upper bordur of Talissimeaz doea
d. Upper burdur of el majir

2. Prundavics of lombar triiangle of Febr ane feemed
by all cacept:
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a. Lateval boeder o Lafissimuos dorsi q.

b. Puslerior bocder of exbernal oblique muscle of
abdamen

¢, e crest

d haadratus lumborum g

3. Trapezios is not attached b

. : !

Fosterlor primary tami of voe of the fallmyving
nerve gives cutineous branch.

a1 b, 7, CH

r, L4, L5 d. 51

« Which strocrures doss ol lie jost deep 1o bra peZius

a. Hpinal ACTPRSOLY NPFYR

b. Superficial branch of ransverse cervical afery
Co Deep bramch of bransverse cervical artery

d. O3 and Cd perves

a. Clavicke Ii. First nb
o Ogdprut d Svapula

A R e
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IHTRODLICTICON

The shgwller ar scaprulas region mamprises sbcires
whoch ime losely polatesd 4o e d aarrennd The shenlder
jomnt. Tur o proper understanding of the region, revise
same fratwees of the scapuald and the npper end of e
humeras,

SURFACE LANDMARKS

1 a. The upper half of the huneras 25 coveoed an s
anterior, lateral and postorior asprots by thee el boid
muscle. This muscle w toangular moshape accd
frrns the counded contuwr of dhesbeadder (T 6.1

b,
d------
- "'.-.-.-.
i
Spine of scapula .-"f'l—'?--_ﬂ
Greater lubencle I.f 1 "-'l'.‘_h '.I
[l !
| :
1
i H". il
]

Inrrar anole | -

|
Il ‘ |
.. II
Labaral agicordyle 7& .:_,.._r % L} Meda apEonhic

Head of radlus —Il—fl‘t?." ! &
W/
.l

Fig. 6.1: Sudace landrmarks; Shoulder, arm and elbow regians

Scapular Region

efione .!'i!;wn‘:.l frssalyn e ronants
—FrgihFoualh

b. The proater tabercle of e humerus forms the
et laberal l-.nn].' pr-ir‘.l ol e shouldet.

The skin coveriag e shoalder region is supplied by:

. Tow laleral supraciavienlar nerve, over the upper
hoalf af Lhwe deTbel,

b. Tne uppur Laberal culaneous nence of the arm, over
the lTovwerr hadl of thee delloid, and

c. | he dursal rarma of the uprper Lhatasic mencas, over
the hack, i.p over she wcapula.

Uhe sipurdeces) facra cunbiame {in addibion lemoderate

arndunts of tat and cutangeus: noecves] The infare-

ateral part ot the plabysma arsing foem bhe deltoid

Tascia.

4 Thedeep faacia covering b delbond senats numernus

gt betyweesn its fascicualh The subseapulars,
sapraspinadus and infraspinatas fasoae provide
aregn ko part ml Lhe Tespoctve muscle,

MUSCLES OF THE SCAPULAR REGION

BISSECTION

Dedne the margng of the detaid muscle covanng ne
shaulder ol region, Redact tha part of fhe muscle
arising arm gpine ol scapula downwards. Separala Lhe
infraspmatus muscle Irom teres major and minos
riuselas which ran fram the lateral scapular bersdar
towards humards Axillary nerve accompaniod willy
pasterior ciredmdlex humersl vessels lies on tha deap
Aspect af the daltond muscle,

Fachures

These are 1he drltnid, the supraspinalas, the
mfragpingdes, 1he tetes miner, the subswpualatis. and
thu tores majoe The Jdelinid is descobed belowe. The
citheer muoescles are described in Tables 6.7 ol £.2.
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Deltold
Qngin

1 The anterier borler and adjoining surtace of the
Lisbecad ore-thard of the claacle (Fig. 6,00,

2 The Byterad Border of the acromion where touar sepea
ef eripgin are attached {Fig. 6230

3 Levwer Lp of the crest of the zpino of the scapula.

Tngarfion
The doltoad tubernsite af the homesas when Qe sepk
if nsertion are attachad.

Merve Suppty
Axillony nemvee {03, OR)L

The acromisl parl of deltoid s an esample of a
srnltpesmate naeecle, Many filvecs arise foom four septa
af wrigin thad aee attached abwnve to the accomaon. The
[ canverge an be fhree septa of Inseroon which are
abbaTied to e duedtoied tuberosiby (Fig. .20

Acfans

1 The multrpennatye acromaal fibres are powerful
abducters of Fhe arm at the shoulder point from
buginnang to H0°
M multipennate acrangement allows a lagge numbor
of muscle fibres o be packed inte a 1elatively small

SCAPLULAR REGICN BT

Soe ot scapula

Clavicks

Azraman

Frsinrew
13"213

AFranor
1hrgq

lisles s o ar
gl Al dngiy
[mukpernale
filrert

[LITEH TR~
L3P al
riserlicn

Co:Hnir fubmresty
Fig. #.2: The origin and inz£nion nf tho dolleid frusclo

vl As e s ceng o] comd raction o amuagle s
psaprarclinnal e he anmilwer af mnsele fibres preseal
it el [t et on Desic leog Rl o mullipennate moscle
15 o skromger ot rooscleg having the same
winhime.

Tabe 8.1: Attachmmants of musckas of scapular regiom (necoph delluid)

Mugols
1. Supraspinatus (Fig. G4}

Cheigin froer

of the acapula

2. Inlraspinatus
ol the scapsa

3 Tarws mingr

4. Subecapularis imulbyeennale)

Madaal hwd-lhirds o he Suprasmnos ossa
Madial teva-thurde of fhe infraspinous fossa
Lippar two-tards of the dorsal sudace of the

laleral Dorder ol 1he sl
Medial ben-thards of The s bscapnsan N5

fregerficns virs

Uppar wpresslan on the grealer uearcle
cf 1he humerds

riddIe imprassian an the grealar
tubercla @ 1ha humerus

Lowest imprassion gn e greaion
Talszrcle of the huméng

Lesser hdseicle af the humemws

hediel ho ol Ine bicapiel groowe of the
Rumarus

* Along with other shart scagadar muscles it steadies (he
head of the human s durrg miowerminnis o i 0. IS Lo
As abduttor al srwubdar pnl Fem I-16 15 aonrovaslal
Bah #yugraspinaies And dallced are Inwobved ot onmhallon of
abduclien and conhrudilon of akd s2t on.

5. Tarea majo Lioveer ane-trard & P2 dessal aurface of Wieral
border amd wlarar angle of the acapula
Table 6.2 Nerve suppy and actlons of muaclee of acapular regeon (excapl deliod;
Musoe M=na suppiy Actionz
1. Suprotpinatus Suprascapular reneg §50, GE)
[Fry G.3)
2. Inirespinatus Supraacapuler nerea (125, CE

3. Teres minor

4. Bubscapularis
(Fig G.d]
5, Teerdd mapar

Lxillery neme (T, Col

Lpper and lower subscapular nersas
(G5, GO

Lermwr submcapabor verve (G5, CEf

» Lateral rolator o Brm i see aboe]
Seme &5 i TESEAAUS
Medial redabor ard adducter of arm

Sunm vy subscapolariy
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Seclicn 1 Upper Limb

WFFER LIMB

2 The arveriv tibras are Heaors and medial rolaboes of
the arm.

3 Uhe pelerion Hilnes are esdenzoes angd Bdereal robators
1l Mg arim.

shuchures unckar Cower af the Delboid
Hongy

1 The uppuer eod of twe hoomerus,

1. The corncoid process.

BT H)

Iacvbene: ot

i Poctoralis mwinor onocoracoid proeess.

1. Suptaspunatus, infrazpinatos, and teses minoe {on
the wroater tuberclo of the homerost (Fig. 6.3).

1ii. Subsea pulari=on besser bk cleof Rumeaees (Fig, &1

v, Pectoralis major, f=2res mvagor amd bbssimne dons
on The inlerinberrular soleus ol Pl hamecos
(Fig,. &.3].

8 RPN
Cornlrachialis and shwrt bueaed of fecyes brachin
from the comacond pracess (Frg, noi
1 Lamig heaad aof thae brioepe- Tiraclm From the supri-
clrrigl subwerile

m. Lung head ot the miceps brachii fron the intro-
wlenuid fubercle.

iv. Ihe lateral head wf the tricepe brachii from tho opper
part nf posterior surface of Ene humeros,

Vesials

1. Anierior circumfles hosaeral.
i Fosletior rirammilex homaral (Fig. &a).

- Supraspineius

Inserbons
| oy greatar
| ubarcke of
| Nismgus
Terss minar |

Irdraspinatas

TArA5 MAN

Tucefes Brazhn

Fig. 6.3: Thne orign and mn@arion ol 1ha supraspinatus.
infrasgmatluz and leres minor mussles ol right side

er's
Anallacy (Figy oty

dairds n (igantans

i Musculotendinows cull of the slowlder T /070
i, Curecpacromial Tigament.

BLrsae

All bursae arnund the shoulder wint. including the
subacromaal vr subdaeltnid bursa (Fig. 0.5)

CLINICAL ANATOMY

 ntennuscalar njeclians are afton given into
Hew duelzond. They choald he given in the middle
af e muscle foavoid juey e ehe axillay nerve
iTe B %)

* The clelbond rrusule 1 teabel by askiog, the patenl
e abcuct the arm apgmnst ressstnee applisd waih
one hand, and teehngg fer th cookead bimg mngele
wilh the vther hand (kg 6+

* The nxillacy merve may be danggoed by diglocatun
of the shonlder o by th frischune of tha surgical
neck of the humerus, The vifects mrsdweed ar:

a. Eounded contour of shoulder 1s Tosk: greater
tubercle of hamorus becomes: promiuent
{Fiyr. q.lua).

b Maltoid is parvalysad, with less of the power of

alluetiom up b S0° ar the shoulder.

There is semaney loss meer the lcer Ealf of the

delloid e a badge-like area called cozintenial

Pclges (b 6 1edl]

# The teodon of the supraspinatis may L'.n-:lrrgn
clegeneratn [Tos car give rige trcaleitication and
eren Spordancais Tiphiee of te bendon.

* | subagropmal bursitis, pressore over the deltivd
peloe the acromien wilh The arin By the side
CEILISKE PAin Huoeareaer, wehen the arm is alndocted
pretisune aver the same poind canaes fua pain,
hucanse the bur- disaprpuea e under Ahe acrominn
jlawbharn s »igry Subocromiol or subdebtoed
hucsitis is w=ually secondary oo anflaomalon of
the supraspina s endon IFN 111

a

Musculotendinous Cuff of the Shoulder ar Ratatar Cufl

b s wlotendinous cuff of che shoolder 2 Gbons
sheath formed by the broc flattend tendons wboch
Rlend with the rapaule of the shonlder wint aond
strengthen il The muacles which form the cafl arise
foe e scapula and are insorted into the lesser ad
grealer lelercles of the humerus, They ate the
sul;m;_dpuhuph Ik o prasina s, l]'ll:"llltrc'lf-p].'l'l-:'ltll"_-and
the tores minor (Fig 6.7 Their iondaens, while coossing
the shoualder jdnt, becomas flatdenrd and bland svith
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Im=artion on esssr
{ubercke of humerus

Hismens

Lowaar hordar of muscin

SCAPULAR REGION

“gin rem enstal =odare:
ol SCAEU A (myigearale:

Scapula

Fig. 6.4: The subscapulans muscle

Terioon aF oG neAc al bizee:
Lr e i vp L szl

{:nransbrach as and shed
hcad =f aiceps bchi

Harircahis man:

Lalsz e dmai
lAres maynr

Snbgcapalans =

Il asp riatas

Flg. 6.48: Hurizomlal saction of the daltald reg on shawimna
arrangemand of the muscles in and arcuna the beipital arcova

oacl pther on one hand, amd warh the capsaule of the
joint an the other hand, bekre reaching theic points of
insertion.

The vulf ives slieng th bo e capsule of tha s lusabdec
icuntl adl aenoend excepl inleriorls. This =xplaing wihy
ahsloczodien s of T bumscws o most commenly ina
Jowrreard dmechion.

subacromiol Bursa

Subacromunl bursia 1= the Larguest bucsa of Hhe Boady,
situated balow the coracoacroma] arch wrd B deleongd

Arg e Gl
numeral ariery and visn

Deficid

Branich w1 alezo e joan i

Aillarg nF Py

amhlzg arur o

AN pestar o lII
[WRTHTE (1

E— ]
.

Paeak:ygainglior —
oo I Ao 1

Ty i
2aslerar
urcurmiles
. —upge Laleral
narergl grleny E——
ang «Eii Calpnenrs
rigrye al gnp

Flg. .5: Horizondal sectan ol he doltesd 1ege4 showng the
nardes and wessHs arnund Ihe Surgical neck af Tumens

musclo. Below the burss thene are {he lendon of the
supTraspindts and bhe goeiter bubeebe o fhes humeros
(Fig. k).
Ibe subacromial bursa is of goear valoe in the
amduction of the aror ot the shoulder jomi.
i It protocts the supraspinatos bemdon against
bricticn with the acoemaon.
i, ki overbead abducton e gesator habercle
of the huametus passes ander the aonamion, this
is facilitatad by the presenae of i s,
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LIFEER | MR

LnfASSRTMMmia Arch

| agrorwar

orcoacrpmial hgament |

Caracomd pruseas

= Syaacromial oirsn
Ly | ot

Liceus bigshi Sugraspnatys

e BuDsCEILIANS
Infrars2inding - .
Glare: A avily

Ty w5 Lanram ganodlac

Capsule af

Aynneal Mud shuulzar ke

Fig. 6.7: The rayscylatendingus cull o e shoulder

\J

- AERGMNN HHOCEss

SiLpraspinalus

—— [hehoid

* BubREomiE
BuBsa

- duilary nerse ond
posteror clroumiiax

Capsise humaral vessets

Sxiflary nerie A —————
paslenor CrGurfn
humneral vesa s

Fig. 6.8: Tha sibacrurasl bursa as seen in cwonal aection

1A}

Flga &.8a and h: |al Intramuscular wectian being gven in dellond musale. and (B) dalkakd irgessle being leslad

'
;'Ajjh

Flogs 8. 10a and Be (b Momial ronrsded Sonbidgs = 1os1 on e fg side. Insed shoves nommal Sorouo, aeed (D 1he sereory Yass [regaT.amal badge)

|/_/_/_.,_”:._-> !T&T
IA T; _ﬂ _L‘ S

13

1
| H

a1}
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SupraspinElus
— Arasnion

Dralied

SunacTTamind tuwsilis

| Fig. 6.11: Subatremial busilis

INTERMUSCULAR SPACES

DISSECTION

The quadrangular smiermuscular Spaea s a spaca in
batwean the scapular musclss, Tha guadrangular spaca
i Bwancdad by beies riinor atove and teres magar belaw;
By Lhe Iy haad ol Iriceps muscle medially and 1ha
surgetal feck of humerus lalarally. The axillary nerve
accampanied with poslerior circumilex humeral vea=els
he in this space. Idaniity the newe b he teres mingr
muzcle (Fig. &.121

Another intermusular space. b pper tiangular
space should be dissecled, s boungen by the tares
mngr muscle medially, kg head of thceps ataradly.
and leres malor muscle below,

Mow the remaning tao-therds of daltesd muscle can
b reflectod Icwards 15 inseion. Idanily subscapolans
raEcle antcrledy,

Deafing the atlachrments ol infaspinates and ol
rusche al the nack of scapala and rallecd I onboh sidasg

Dissact and idenlily ite arlerias taking part in the
aAna s eSS arourd scapula, Thess ara suprascapular
dlong uppsar borcar. dagsp branch of ransverse cenvical
(dorsal seapular) aleng medizl bordar and circumiles
scapular akng laleral border of scapula {Fig. 6.12].

Loek fer the s\naclures covered with deloid muscle.

Identify a lower inargular epace which is baunded
abawe by the lower bordar of teres mRjor musecle,
medially by 1he lang head of friceps brachii ard alerally
by the medial bomer of humen)s. The radial nene and
produnds brachio vessels pags through the space

INTRODUCTION

Tl Lewng bocisd of booceps Lroacduii spicis the Lot uf e
arim acesng frean ot lenond babercle of scapuoli o the

GLAaFuLal REGICH Fi

wlecranen process f wlna. it lies medial to humens.
Teres minor crosses posterior aspect of the shoulder
jount and origin of the long head as it passes trom its
origin trem scapula to the huonaros, ‘The mwscle s
replaced by Aubscapulariz on the anterior aspect of
showlder jpint, Tetes major also ceosses the long head
s iF runs i bicipital proove for its insertion.

Thais prtential spaves ame rormed Petween lateral
horder of scapula, medial aspact humeras. line head
b koweps brachii, leres mingr o subscapalaris and teces
RAET s e,

[t wppser part there iz 0 quadeangular sprace
latemlly and vprper briamgular space medialle. Tnlhe
lewer part s the lawer triangular space Their
Dowmcdivenes arv s follas:

sluadrangular Space
Bal 1 dories
SNpOrGr

i. Subscapulans in tront.

ii. Cap=ule ot the shoulder int.
iii. Interinr border of teros minur behind.

frrfericr: Superior bamder of teres majuor.
Adeduel: Tateral ovder of lomngg head sif the triceps brachii.

fartenal, Surgical neck of the humerts.

anfants

Lo Aallary neree (Fig 623
i, Pastenor crrcurmdles, Bumerpl yessels

Upper Trianguiar Spoce
Fodndores

Superor, Inferior horder of feres miper,
Letrrard: Medial border of lone, head of L biceps bracloi.

Mferon: Superior border of s i,

Corikans

Circumdles scapular artery. It interrupts thw- GTiIc 1uf
e begees ooinon and reaches the infczspinous fosea for
Anasinoses With the suprasrapular artery.

Lower Tiongulor Space

Goundories

Ao Loteral Dorder of Tong Tead of the Wriceps brachii.
Leterdts Mesdiol Bordor of Srmaereas.

EFapernor, Loeweer booder of teees magor (Fig. 6,121

Cantanis
i. Kadial nerve
ii. Frobonda brachii vessels
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Secton 1 Upper Limb

UPPER LIME

SanrAsr ARLAr A
apin speed aders

Lenvaibar scapulss—

Rbhpmbaid minor —

Rnombond napr

Lirrumlinx scapular—
Arlury Wit vein 1
uapsr Inangular space

IgiE: magar

Quadrangular spase silh vy dwnng —

ol dadlgry vlreg A eoslacia
cireupMaz farweral sy 3n o3l

Oy head af snceps bragkn —

NI ErEspITMus

Inlraspinalus

Tees niwy

Fzaydagarglan anike
v b Loras mmnor Fosr
p5leTee dreecinn wshich
coahrnng a5 uaper kicral
cularmcus hranch

= falerior drasion for deep
asae of deFoil

Medwal Bomle of Fomares

Ciegboid

Radial ierva and profuneds
brruhii yzata]E in loewr
Tiaryuka space

Fig. 6.12: The inlermuscUler 3paced In e scagular ragen, inclucing the quadrangubsr, uppe Inangular and lowar irgngular spaces.

Suprascapular narse and vessels ara alzo shown

AXILLARY OR CIRCUMFLEX NERVE

Axillary o circumdles rerve i3 an important nersve
bovise it suprpelies e deleid mascle which s the mamn
alaluctor of the arm. Surgically itia important, because
il comanumly mvabeed inodisleatins of theshoulder
and i fravchanes uf e surgical meckoor the numsre,

Thu axillary nerve iaoa smallen leominal branch of
the potermor cord af the Teachial pless (05, LR

Bt ma b B e oy e s vecdeal eumyd af eervical 5,
fr segments ot spomil cord (950 Fig 414,

(T )

Axillary nerve covrses thirough Toweer part ef asills mte
thet quad ramgular space whore it ermi nobes Teye Jivid g,
it R brdnwehes (Fig. f081.

Ralahane and Branches

a.1n the loowver part of the axilla, the necve rane
dowinwards hehind the thund part of the axiluary
mlery. Here it lies o the sunscapalaris mosde It s

polated mediably 10 the median nerse, and laterally
s the cocacohrachialis,

The nerve leaves He asilla by winding cownd Lhe
[ en Ppndden b the sobscapulares n clede relation
Lo (e loseesd nartof the capsnle of the sbeaolder joint
where il pives 4 branch o the coprsale af e join
aond epters e quadrangelar spoce (T, 6.8

CThe pers v Lhen passes backwards through il

yuadrarguala space. Here it s accompanied by e
poeterivr circom ey lameral vessels and Das e
f|;1|'||;'|'.-\.'i'|'||%_ rl_'I:C:1i.' s fFif:. h 1].
*Anpwriovie

i. Subscapualaris ior R85 RO

i Lawost part of lhe capsule of the shoulder

jeint.

 Labtesaine Surgical neck af humerns,
= [fernaeiy: Tormes oo
o Aedie: Tung boeacl of the Iriceps beachui.
In the quadrangular space, 1he neeve divides inta
amtarict and posterier beanches in relation K the
delloid muscle (Fig. .6
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v The-erterior branch is accompanied by the pasheeioe
vitcimtlex bomeral vessels 11 sonds reund the
surgical neck of the humeras, desp Lo the deltead,
reaching almoes: ap ho the anlerior border of the
nvascle, It rupplivs: the deliond anad the skin over s
aokarainferior prark.

d. The posteruar branch supplics the teres monor and
towr paslerion pard of te delbewd The necvwe to the
leres mitor bears o pscudoconpghon. ioe, hbrous
bigne and fat withont ony newrons (Fig, 661, Lhe
pusteriur branch then pweces the deep fascia at the
luacer pintt b bhe posterisr bordor ot the deltoid amd
contmues 4 the wpper lateral cufenenus nense of tha
AT

ANASTOMOSES AROUND SCAPULA

Ancstomoses angund the Body of the Scopula
The anastomaseas vecirs m e thoee fossa, -;;ul;uyv:-.p-
ular, sepraspinans and inlraspacongs JE e fecmed by
a. The suprascapnlar artecy, a hranch of the
thyracees ical bronk [Fuz o.13)
b The deep branche af the deaceeeerse corvical artery,
art e hpeansdy of e thyracervical leank
Lo The ciecumMes seapalar arvery, o branch of the
suliscapnilar artery w bochsmises from the thord part
ool the aallary arbery,
Mdodes eliat ik s an the anisbemeses bebwoen branches
izl the First priart O thaz suabec bvion articcy and the branches
el e thwed part of the asullary artery.

Srpprasa pulas 1
Froon thyluceryizal Artery
Irara ol 1al ppd al
sl A0 g ey Diaap branch of
[LEHE TS

| cervcal artery

ENASHOM6ES Detavan
Suhrgacapuaan, deed Dramh
G 1 Az ceyical Al
Caftumie s Sapaalan Brarghe:

Fig. 6.13: Anastornoses around the scepula (dorsal aspec)

SCAPULAR REGION 73

Anastomoses over the Acromion Frocass

Tk 1= Teeeryed lﬁ}':

d. The acrinnial bramch of e thoracoscremial artery
arud pract of awallarvl,

B, The acovmmual aranch wf the suprascapualac artecy (151
paart o sabwlivian.

£ The acrommuial branch of the possenoer cmeamles
barnerin? artery (3l pact of asdllime.
Mot that this 15 an anastomes: bebween the orst

putt of the subclavian artery ond the branches of the

secenad and third parts of the axilla ry arterv {Fiz. {1135}

CLINICAL AMATOMY

The actenaslanmastongess provicle s collaberal vrculabun
uaueh swlich blovel cone flow ke e b webwae die
islan| part of the subcdavia aclery, vr e prosimal part
of b oullary anery is blocked (Fige. 8,14,

jﬂ

[ T=0y Tty tEat

Rofatory cuff iuscles <5178~
5'-!.I|!.I|".i'.-l|'.h;r|.-rl't."‘~'
frir rapainars

[ ALY

Sulscdmiaric

Suprascapufar perve god arkery

AT variery s ey ver e nope

by FRercen anee aaes the heisee

Ay = A ol

MLTEY rLE3Acaoear

Ridpe—superio: transverss seapulan Tigament.

——— BCrpminl poso=ss wilh
Ikaraccacramal ade -~ fram
A pad Al asllary Ay

Tape: ahpk:l

Postenor crcumilez 1

humaral
ara Brary From Jrd

wrt OF o Bary
Circurmiflax scapukar :rl o st
bemnch r:I'-r-.JI:-s-:upuInr wy
ey
Lo neaad -l

inceps hrackn
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Saction 1 Upper Limb

FACTS TO REMEMBER

LJFFER LIMB

Branche- of asillary nerve with accmmpanying
blukd wemsels pass through the quadrangular intoe-
muscular space

[.rnse Frld of capasale of shoelder joint Fnt'm.ncur.-p:-'r
boundary of thequadrangular ietomascular spase.
Eadeal nerve and profunda braghii vessels gvnrae
threnaghy fhw fodeer brangular mdermusculan space.
Cinly circumfles seapular vessels pass theeogh e
LppeT tnangular spice

» Lomp head of tricops brachil s ploced hetween muscle and is called regimental Sbadige arca due g
quadranzulor and uppus triangulac spaces, Luwer injuTy tnupper lateral cutaneous neres of the arm, 3
doven itformsa boundary uflower wriangwlar spacce. hranch ol the axillary necve.

MULTIFLE CHOICE QILESTIONS

1. Skin of lateral side of arm is sapplicd by all crorpd: & Bvundarics of quadremzalar swaee is mol Inemied
a. Lateral suprackoviculor neree by
b. Intermediate supraclavicular oecee a. Teres minur
. Upper lateral cutaneuus nerce of arm b. Lung headd uf Liceps brachii
d. Leweer lateral cutancsus nerve of arm. ¢. Furg el aeck of humernis

2. ¥Which part of deltnd is mulbpennate? o Teres maor
4. Clavacalar Albres f, ¥huch is nat g conlents of lower triangular space?
b. scromial fibres a. Profunds beachar avlery
r. Fibmes from spine of scapula b. Bacnal nerve
d.whale of the muscle ¢ Snprrier ulmar collateral arterss

3. Rotatar coff is foromwed by all et d. Profunda brachi ven
a. Supraspinatus . Infraspinatus 7. Amastonuses arsimd brddy ul seapila s between:
i Teras maer A. Subscapularis a. st part of scbelavian and 3l paret of axillary

. ) . drtery
4. Which nerve ool of Lhe following owrves has o :
priadugan glinm? k. Zrud part nf subclavion ackery amd 2nd part ot
cxillaew artery
i Buprascapular nereg - ! ="} .
b. Axilliry meeer r. Ard part of sabclavian artery aad 3ed part of
b Sk axillary artery
- [F R g '. .
€. Nervr bo fures minor _ d. 1sl part of subclavian acbery ad 2rad part af
d. Meree to sercabus anberior avillary attere
ANSWERS
P = <l — AL SR BB & GhEc #5574

CUNICOANATOMICAL PROBLEM

A& patient camu weith mpary an el shaolder region
after an accudent, He wae nof able hooaludugt his
shuulder joio
* Which nerve is injuced?
* Where 1 the sensory loss?
Ans: Duae to the injury tu the surgical t0 the neck of
humwrus, the axllary neroe gob damoged. Fatient
tecls inability to abduack the shoulder oan,

The senzory |nss 15 aver the Lwwer half of deltond
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Cutaneous Nerves, Superficial
Veins and Lymphatic Drainage

-rr.:l.._ FETR, b .w.ml"l.lﬁuu:lh.n".rh:;f l,.-'.n'p.-..;,-..l_, e e leba r:.l'-u_l.iﬂj'lfm'lu. wtar dwieaed Eavniaw ds iiee: prodkdoes

IHNTRODUCTION

‘The superticial (ascia seen aret the reflection of <kin
CiHtaites cutatieaus netsves, Ubineous ov superchicial
veins and [vmphatics. The cutanegus nerves are the
canlinualinn of the spinal nerses atwd carme sy mpathelie
(il fon suppelying Yae svenat glands, arerinles n ihe
e angd arrector psilorom euacles noeeldion e 1he
Rais Dol le . Thoes, U el of siempad hwelic o e skin
are sudannolor (NCiedae swedl seCielien ) vasinet
Coarrose Lhwe aete rioles of shind and prlomuotoe feentras
arrechor piloewm mussle Aok the hair enect ar
steing ey respectieely The membes e carre aensation
e pain teehy, wanpeesieoe and pressune Supecticl
e A seen along seith Bhe cubnemas nerves These
ime kel tor g inkravenous framsfusions, candiie
catheterisabion and takis blood sanples. Tymphatue
vos=Cls are not casily seen invrdinary dissectiom.

CUTANEOUS NERVES

DISSECTION

Plake ome hod2onlal inosien n he anm at s sUnchon
of uppar una-Lhind and lowet wathlilds segmerts
(see Fig. 3.21 and a vertical incision through e eentre
of arm and ‘araarm bl the wris! whera ancthar
transwer=8 incision is given.

Fetflect the =kin an either side an the Inam as well a
cn ihe back of ihe limb. Liss this huge skin llap Lo cowver
the limb afer the dizzection.

Poaition

The skin of the upprer limmb s scppliold by 13 sebs of
cutansius necves (Table 00 Gt wf these oole one set
mupraclavicular) is derneed Tron the ceevical ploese,
and annther nerve {intercostobrachiali is denved foom
the second intercostal nerve. The comamming 13 soks ave

HEDz-coroies

darived from the brachial plexus through the
musealneutanonus, modian, ulnar. axillary ond rodial
nrves, Same bratches anise dincctly from thie medial
cord of Fhe pless.

It whaviilad s mivted as rollmaees;

a. The arvas o distribution of peripheral culancous
nerves da mot necessacds cormespond weith thawe
of wrdividual spinal srmments, (areas of the skin
supplivd by imdividual spanal segments are calld
dermaylammies]. Thas s sa havause vach culansous
e coatbnns filbees 1emm mnte thar sme ventral
ramues [of i :_~‘;p:i_11._‘|| oyl amd each ramus gives
fibres fo moce thar ome cudanepu s nerve.

b jpcent areas of sk =upplied by difteree? cuta-
noows nerves averlapooeack aeher b oo id erabile
extent. Therefore, the arco of seoseey loas affer
damagy to o nerve s muoch s by e aeq o
distribution of the neeve. The apacstbcbic area is
surrounded by an arcn i wehich the sepsations aee
samewhat alteoed.

. 1o wvth the upper and Joveer limbs, B e eees ol
the anteriar surface howe o woder aeea ol
distribution than thoese supplyicg the postecnar
surface.

The indwidual cutaneous: necves, froam abeve
danerinards, ate desetibed helow with thear rowt s
Fignre 7.1 ahmyes the rotaneous nerves of the gpper
Tirnls.

1 The sypresdsiicaiar merocs {L2 Cd) are bracachyes
ol the ceavical plexus. 1They piercs the oeen fascw
m e ek, descend supreticial to the cdavicle,
amil rupplie
a. Tha wkin nf #he pectaral reghon up to the level

of thae secund il
b. Skin coveriog the upper half of the delteid.

2 The gy hiteral cratiinamas weeze of My aea (25, C6)

is thi continaatien of Hhe posteciar branch of tne
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Saction 1 Lpper Limb

Fi+ LIFFER LIME

Tahie 7.1 The sumneous nemves [Fig. T.1]

Ragion S

Lippes panl ol pecioal segier, ard skin
o upper parl cf detcid

A AM

1. Uppad mediel part (Fig. 7.1,

2. Lower medial pan

A, Upgsr lateral par jincludrg shin Gwerr
lowesr part of dalkaid;:

o Lower Lijaral pan
A Poslarior %00
FOREARM

1. Medial zide

2. Lateral =ada

3. Pastancr 5ide
ALkl

1. Lateral twgethinds
¢ Madial ane-1hira
DORSUM 3F HAND
. Medial half eluding prozemal and

midde chalangas of medial 24 digins

2. Letzral hal inpludirg proxima’
micde phalanges of Lioral @Y% dgis

DeTS

Palmra- aspest. and dnrzal aspect o

diztal prealange:

1. Lateral 54 digls

2 Meadasl 1% cigels

v

=

= =N Baor wiatug Denved from
Supraciavscular [ I Cervical plasus
Intem;uslek-achial Ta Al mderstal
Meedial cutdneaous narse o arm . T2 Kedlal cord
Upper l2leral culanaous rerys of arm C3 GG Aslllary narva
Leswer lateral cutanaaus ngrva of an L3 Ch Radial na~e
Prosbe rior cutaecus ndnog of arm 5 Aadial rgrve
Madial outiapnous nersa ol Horearns ca, T Mariab cord
Laleral culanesus nenve al leraanm ST Muzculoculanaole
Fosterwr culaneous narse of forearm L P Hackal nerva
Malmar- cutanecus branch of medion B, OT Medisn

Palmar cutanacus bransd ol ulng | inar

Chorsal hrandy of wlngr oa Llnar
Supetwial terminal branch of radial e o7 Racal

Palmar digital lranch o1 medan cv REL R

Pahriar diyital brarnch ol ulnat cCo Ulmat

pxillary merve. 1L supplics the skin covering the
Lueceer hal £ ool tHhe drllaid.

3 The doteer hiterad eudannmias wore of the ere (5, Cai
25 a brameh of the cadial meeve given off in the
racdal groove. 11 supplies the skin of the lower
balfaf the Tateral side of the arm.

3 The indercostabrachis) goree (T2 is the latere]
cutaneoas Tranch of the sconnd interoostal ooerve,
[t croesses Lhe axilla, ond supphes tha skan ef (e
upper Ralf of the medial and postecaer pacts of
Ik arm. [t lies amongst the ceotrol gooup of
axillary Iymph oedes.

B The wreawn cidaseeds ety of Haarm 0T1, T2h s
the smalloat branch of the medial voed ol The
brachial plexus.

a The pasrerzor cubroons serte of e dene {£3) 15 3
branch of the radial nerve g cocof[in the axilla.
1t supplics the san of the back of the arm beom
the: inacetion of the delicad e the plecrannn.

7 The Metevad catisrepus meray af e farvarn (25, O6)
vs the conbinuaticon Of the muscalocutaneous
nerve. JEpicroes the deepr Bascia just Lateral te the

tenshion of the biceps 2 3 v albuee The bond of

Ty ell=pe, and supplies the skin al the Jateeal

side ol The fnrearm, extending andetiarly tooa

srovall part of the ball of the thamls.

B The wmeedial cutamemes e af the ferearn
{154, T1yis a branch of the medsal cord at the
brachial lesns. e runs along e medial side of
thu axillary and brachial actemes, and supplies
the +kin of the medial side of the fepearm.

O The gwterige cuhineans soree of P forraees
(& -C8) wrasems oo the radial nerve, e padial
zru e, 1 descends posteriur bo (he laderal
epiceiihy Lo and suppliva the skinof the back vl
the burcanm

10 The mwafien verie gives off taoe sebs of cokimeons
branchos m the hisod.

a. The palpare cofngoes bnaech (CH-C) i
shur) disfaeroe abone e worisf, lies syperhcnd i
Mo relinaehen ard supphes skin weer the
lateral bwaethizls of e palm including that
vivey The themar cminende.
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dppe ldlero calanEan= ne~wa 0° arm
Poslens rolanRnis ngree 9l arie

Intarcoatobrachial
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—— Lzwrr lnderal calnanmans aerse 2 arm

Wedlal vulaneuus rErve al (o eanm

Pasleiica caliwisous aeren of eeearm

Lateral CLiaren J5 narel ol Ejragmg

Llinar ngrog

Radial naree

Mmdiar reeree

CUTAMLOAIS MERVES. SUPERFICIAL vEINS AND LYMPHATIC ORAIMAGE

Paosteriar

Fig. 7.1: The cutaneous neryas

b, Paleir ek drancice (Ca-=CA1 ave five in
number and arise in the palm. The medeal {wy
branches are chmnusmn palmar digial nerves:
gach divides near a digital clefl In farm nan
prigwer palmar dicilal werres, The Lateral thro
branches ate preoper palmat dgita ] peerees for
the medialand lateral £idas of the thumb and
fror the Lageral <icke of the mdey hioger. The
variuts diglal branches of the median nerve
supiply palmar skan of the labero] theoee and a
halt dizite, the mail beds, and skin on the
dorsal aspect of the destol phalanges of the
s ity

The whee verme wives 1off three sets of cutaneous

numees i hand.

0 The pifruge cubraeoes g (U7, CH) arises in
the meiddle of the forearm and dosconds,
crumsimg syperfiorl o Broee cefaaealion and
supplies skin of the medial Ane-thied of Lhe
palm.

b. [ha palmar dinite’ peacfes of the wliioe noee
(€77, Oy are b i moambwer, Thiesy arase from
the suaperficnl bermingl Tzanch of the ulror
rerve jugt distal by the prsiboom bone, The
rrerdial of bl et bosoches 1 aoproper palmor
dybal peree for toe moedial sale of the litkle
furger The lateral branch i wocommoen palmar
dggikal merve which dinvades into e proper

digikal nerves for supply of adjacent sides of
tha ring and hittle fingers.

¢ The sarzei beaarele orf WHEr e
(7, 8% arses about 5 om above the wnst. IF
discends with the moin trunk of the alner
nerve alonost te the pasifurm bone. TTere it
pasEcs backwards to divide inke three (some-
Hmis by dersal digital nonees. Tvpacally, the
segion of skin supplicd by the dorsal branch
crvers the medial half of the back of the hand,
and the skin on the dorsal aspect of <he medial
two and a half fingers. Bote rhat the
termninal parts of the daral aspact of the digits
ave supplicd b the median nerve a5 doscebed
aboe,

Fiag-

12 The superfienal teemine bragch of the radny vy

(CA-CR] arises inc (el of 1he lalzeral rpicondy e
vl Tk hiomenz, W deacends thecog b The appeser
bwro-thicsds 0f bhae Earearan lateeal Ao the radiak
artere, aned then passes paostenorly about 7 om
aberve the werise. While veind ig rowoab ihe rudius
it prerews fhe deep fasca and divides e four
or Bive small dorsal digital merees. Inoal’, the
superhicial tecminal Branch supplies the »bn of
the lateral half of the dursum of che banal. and
the dursal surfaces of the Jateeal beeo and o baalf
digit: including the thumb, except for toe
terminal portions supplied by the onedian oeree.
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Section 1 Upper Limb

UPPER LWE

DERMATOMES

Cehnlivon

The area of skin supplicd by une spinal segmenl s
called a dermatome. A l".plml derrristome peternds
trom the postenor median bne fe the aterer median
Ime around the runk (e Tue 5 2F Howeeer, in the
lunibrs the detmvatomes have migrated cather mmegulacly,
s thit the original uniforn pattecn 1= distarbed,

Embryclogical Boss

The earcle Tinran embryt shinas regular scgmentation
af the body. Each segment is supplicd by the
currespanding sepmental nerve. In an adult, all
steuctures, including the skin, developed from one
sepioent, are sipplied by 1heiroriginal segmental oeree,
Thoe Lioks sy e reg: arded a3 an extensive of Lhe bundy
wall. ancl the vegenly feem which they ane Jerived
cantbe deduwced {eem the zpinal nerves wupnlvmg them.
The limb bods arise i fha area af the bady wall
r.upphe-n:l by the ateral branches of anteriar primary
tamni. [he necees ko the limbs reprosent these branches
(Fig. 7.2

Impartanl Faohuras
1 The cutancous innecvibion af He apper limb s
derived:

a. kainly fvnm segments C5 O3 and TL of B sprinal
vard, and

Fig. 7.2: The ooty wall is suppliad by [A) e postanor pimeny
raum, 8 the 1xlaral branchkes ol e anlencs parmary ram, and
1<) the anteriar brenchos nf the anteriar primary rem o 1ha
spinal narves. Tre limk> buds Ggavelop fram Ihe area supgked by
1ha lateral branches of ke F:l'ller'lf_‘r' PrIFNary Fams

Q

b Partly from the voerlapping segments fom above
(07, O as well from Below (T2, TS The addi-
tiewal sezments are foond omly at e proximal
erd ot the Liol (kg 700

2 Ginge Lthe limb bud appears on the venlenlateral
aspect of the hody wall, it = incarmbly supplied hy
the anlevine primary rame of the '-,].'rn'm] (AT RELA

Pogterior primary rami dur not sapply the Tank.

1t is prssilile that the vootral aod doarsal div isgons of

the trunks of the brachial plexus represent e

anterior and poecterior branches of the liferal

cutipuraas nerves (e Fige 414, 5.2 and 7 41

3 Thery is waryang degree of averlapping cf adpaug
dermatomes, 2o that the arza af sensore luss
ful]nwin;; ;I;mmg-e bes e cord or nerve Tonatks is -J.I.'."-'i.1_:r'b-
less thao the e of diseribnition af the dermatomes

{Fig. ¥.5].

4 Fach limb bud his o cephalic and a caudal bocdur,
knowen as preaxial ancd postasaal Dovdera, Tesprenctiviely.

Fig. 7.3: The upper b bud grows aut appasta G5, 6. OGF,
£3 and T1 segmants of the spinal cord

Sympathalic gangion—, . ————.__
s

———— S —— Postarior
"" Py
AMRETION y MRMLE
Efimary %

FEMMIE:

\
A\

N -*-"H_l \
A

LAtaral heanchaf e L J
R THRTEE T T Ty AR Uit b busd

Fig. 7.4: Thr upper limb bud gréws gl Ircm tha pant of b
body wall sepphad by the latesal cukuweous branchea of the
ke parnaEny rami ol Epina nervy
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Fig. 7.5: Thwerlapping of Ihg oermalomas

T the wprper Jimb, the Lhomb and radius e alomg e
pueadnial borcer, wd the ditle toger and obng aleng
the prostascal border.

The dennatomes of the upper Jimboare dislyibabed

trw ant crderly numerical seguence (Figs 7.ia aed U

i Advng the preaxial border frem alove o reweard,
by segeents C3-Ch with peeelapping of the
ermatommes.

b. The middle three Jigils (indes, raddle and rng
fingers) arnd he adjvioing area of Lhe pabm ace
supplied by sewmem C7

2. The postaxial border is sopplivd (freny below
upswards) by sepments C&, T1, T2 There i-
ucrelappg of e dermalooes.

Ad the limb elongabes it rotates Jaterally and pels

achiucted and the contral dermatome C7 gets pulled

w Auch d way that thest are cepresented oy i g

distal pard of the Bmb, acd are buried poosimally.

Chn the froot of the limb, aneas sopplied Ty ©5 aod

Cé segments adjown the areas supplied Fy 8, T acd

T2 wirments. Thara is a dividing line bedween thern,

rrnown as the oot e e aloeg which C7F ix

Buried proximally. It reaches Ihe skin st prosi ol

to the winst (Fig. 7.ha).

Cin the back of the Timly, CF reacles thoe skin just

prosirnal to the el S e dogad g ioe ends

move prosimal 4o U vendeal aseal line, There is no
vatlapping acrs the ventoal amd docsal axial lines

(Fig. 7.6,

CLINICAL ANATOMY

* The area of sensory s of th-.= skin, dalloaing
munes of the k}'hm".l curd v of the nerve peats,
canfirms b the dermatomes. Therafore, The
sopmental level uf the damage to tha spinal coed
cisn e clerermined by examining the dermalome:

CUTANEQUS MERVES, SUPERFICIAL WEINS AHD LYRMPHATIC CRAINASE

b o, paan Ao fermperabare. Mote that wjury
thoa peripheral perve produces sensory [oss
corees ponchmg e the area of distribution of that
L) s

* [he spimal segments do not [le opposite the
corresponting vertobras, In estimating Lhe
pawition of a spinal segment in relation o the
surface of the bady, it is impattant 16 remember
that a vertebral spine is always fower than the
vormesponding spinal segment. &5 a rough paide
it may be stated that in the cereweal reg ion then: s
a ditference of vnw semment, £ 1he Sth cerveal
spine owverlies the Ath cervical sl SO

Spinal segments S of vertehra
C1-LR L I

T1-Ta TI-T4

T7-TI2 T5 T

[.I-Th TIN-T11

5155 and Cil Tiz-11

SUPERFICIAL VEINS

Supcrtickal vweins of the oppeer Bmb agsoame Dopockane
in medical praction Poatse thoese aee onest commeonly
usad for imdeaectels gectknns and fr waldesing
blond far Wsling.

Fanardl Ramuarks

1 Mogd ol the soperficial veins of thee Janb o teectlhaee
o foom beed Tarpe veins, cophalic (preaxial) and
brasilic {prstaxia ) Ancacossory vephelic vein is ofen
prresent,

T Thesuperficial weing mum away from prossare points,
Theretare, they ane absent in the palm {fisr area),
adyng Hha wlnar barder of the forearm (supparting
|“-"I.FH1.L"]':' el ine the Bk of Eae arme and rrapeszios
regiom [resting swctace). This makes the course of the
wiimy sparal, trom the dursad o the ventral swrioce of
the himb.

3 The preaxial vown is longer than the peestaxial. Inother
weurds. the preaxial vein drains into the de=p
fasitlary} vein muore prosimally (at che net of the
limb than the prmitaxial vein which Beconmws, Jesp
in the middle of the arm.

4 The eatlier a vein hecomes deep the hetter, lwranse
the venous raturn s then assisled by muasenlar
compression. The load of the proaxial (cephalic) vein
is greatly malieved by the more etlivient postasil
cha<ilic] wein throwgh 3 shier Sircailing chann2l (1he
mdian cubital vein situated in bront <l he elbow)
and partly alsg be the deep veins thoough a
pertoratar vein conrecting the median cubital with
ther dowvp vedn.
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Secticn 1 Upper Limb

LFRER LIME

(B

Fregxgl kardre
4

Ch

Waniral =
axial lirm

Dor=al
axlal lne

Figs 768 and b: Dermatomes: (@) Anteriar aspecl. and (o] posieriur agpect

5 The superbeial veins ans sccompaniced by cotancous
rerves and, supeckicial lemphaties, and not by
arterics The superficial lvoph nodes lie alomg the
veins, and the deep [vimphousdes along Lhe anerics.

¢ Thesuperficial veins are st ubilised or inlravenous
ijeciityns,

Ind ool Yens
Qowscel Yaroos 4eh

Mwirsal venows arch lics on the decsum of the and
{Fip. 7.7a). It= afferonts (tribusacic:) include:
L Three dovsal metacarpal veins.

ii. & depsal digital voin frome the medim] sule of the
Titkle fuowgee.

it Aodor=aldpzitalvein beran the radial side of tha indes
ferveer.

iv, Trweor dorsal digital veing from the thumkb.

v, Moxt of the blond Trom e palon courses throngh
veins passing araund the margins of the hand and
also by perioaling veing passing throogh the
inberosseius spaces. Pressire on the palm during
mripping Fails te ienpecle the veoous return due L
the mode of dramage of he palim onle 1he dorsal
werutus arch. Tes efferents are 1he <ephalic 4nd hastl
Telns.

Cephalle Yedn

Cephalic vein is the preasil vem of the upper limb
ped. geal saphennus vein of the Tower hinby)

1t begins frm the latecal end of the dorsal veomgs
amch

[t rum= upwvands
i. Lhruuch the eonf ol Lhe wradanal s ff o,
ii. Winds round the laeeeal border of thi destal part
ot the forcarm {Tig. 7.7h],
i, Cuinues upwards in feent af the elbow and
alangs the Jateral bucdes of the iceps Brachii.
iv. Visrces the deep fuscia at The Inwer barder of the
pectoralis major,
v. Runs in the delbopectaral gimsve up o thu
intrackavicudar fossa, where
vi. M pierees the clavipectons] 1ascia and joins the
arillary vain (s Fig, 30120
AL The &, the greater part of ils blnid is drained
Lraker e B silic 1 eio throangh the matiae chised e, and
partly also inhe the deep vemns thraugh the pertorator
(ORT (N
11 is accornpanied by the lateral cukineonis nemve of
e Fopearm, amd Lthe tormninal part of the cadial nerve.
An quecssory cephalic vein is somebimes presenl. 1
encs by peining 1he cephale vein near the elbew

Boghls Vein

Basilic ven 15 the pistaxial sen of the uppes limb
{cf. shoet sapheoows vein of the loweer imby.

Lt begins from e medial end of the duersal vengus
acch [Fiz. 7.7
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Basilic warri

Caphalic waimn -

Domsal venous arch

Chgital vins

w[}'l

EY

B runs npreeards:

i Alang Lhe hack ol the medial border of Lhe
torearmi,

i Yinda round this border ngar Lhe glbce,

i, Corntirvus upeesards i loond al e el Soed il
epirandylel and alarny e medial macgin of the
hnwpw Faeaschii naps bo AT inadadde af thwe aremg webaere

i I pderoes the deep fivscin, ol

w, Bung adorg the mesdrol s of the brachaal artery
up tw the wer border of teres major where it
bocomaes the anllacy vein.

Aok 2.3 omoabowce the meclial epicondyle of the

bomnesrue, it 2z qeinaeld b thae maedian cubatal vein

It 1= accompanied by the pesterior branch of

Hur meclial cutaneous necee of the Eorearm aod the
teprrtinasd parl el the dasreid Lramcty el the ulnae meevee.

hMedion Cubltal VYeln

buedial cobital vein is a large communicating vein
which ~hunts blind from the cephalic b the basilic vein
(Tage. #.5bo

It bepzing from the cephalic vein 2.5 cm balow the
Bend of the elbow, runs ecbliquely upward and
mwedially. and ends in the basilic vein 2.5 cm above the
revdi al E]Jll:':'r]'ld_':rl.L. It is ~epatotcd from. the brachial
artery by the bivipital aooncu resis. "

IL may receive Lribulatics from Lhe Teenl ol Lhe
Foareom Cmedian veinood Bhe Forganm ] and is coree bed
b the sdeep veios showmgho g pefonadoe vein which
picaces e Bicipial aponanaosis The peclopaloe vein
fiees the moedian cubagal vern amd oy oakes o udeal
[ur 19 P et el ivns.

Cephalic vrin

Me=deam swdn OF fareanm

CUTAHEOLUS HERWVES SLIPFERFICIAL WEIMS AMND LYMPHATIC DRAINAGE

¥ 7 LCepnalic vuin
dianmginio
anllyry Wi

MesSan cubal wein

Basdic vain

|.|I..!

[l
Figs T.7a ard b: The suparfizial wewns of the opper 1mb: (3l On he fronl and {&] on ke Back of the limk

Madian Van of the Fareamm

Median vein ot the forearm beging from the palmar

venonis Netwnrk, and ends in any one of the veins in
fecant of the =lhomwr mnatly in median cubital vein.

D Wains

Mhe = veimis sk g amanll vomag romitantes ruamimge an
gach side of digidal veing, Thess continue provimally
da superdicial and Jesp palmar anches.

Ther. theste couise prosdmally b conlivie as venay
corifankes of radial and alnar arteries: which marther
povin b b Hhe beachal veins.

Braclual svans Lie oneach side at brachial artery.
Thazse jowny e aoallaey weir al the lveers Tord et of leres
o Aaxallacy v s desaribed inoaxilla,

CLNICAL ANATOMY

* The mecian cubital vein = the vein of cholee For
intravenous injectiomns, for withdrasng bl
trosen deenors, and Bne cardiac cathetersation,
because il is faed by the perforator and docs oot
slip away daring piercing. When the moedian
cuhilal vein iz absent, the bazilic is pretormed over
e coprhalic eecanse e foemet is a mnne etficient
chonnael (Frg. 781 Bagido vain runs along :-'.traiEht
ikl whepeas cephalic vein bonds acotely todrain
inkoy the g llary vean.

v The cephalic vein foequend by communicates with
the exbermal jugalar vein Iy means of a small vein
which cregses in frond of thwe davicle. Inoperatiens
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Seclion 1 Uppsar Limb

UFFER LIME

for cemoval of the breast {n carcinomal, the
axillary lymph nodes are zl=o romoved, and it
sometimes becames neCFSRATY 10 TRMOYE O3
seqimiend of the axillary vein alao. [n these cases,
the communiration emseen e cephalic vein and
the extermal jugular wein enlirees sonsiderslly
arud helpz in degirmng blocd froon the upper Tanb
(Fig 791

I vivse of Erecbame oof the Givicle, the mapture of
the Lcummunicato cheanmmnel may lead ta formation
uf i large haematoma. i collechon ot blind.

Fig. 7.8: nlravenduys mpacilnn e oivdnin Mo median cubical
wairh

A communicating —,
waif) Exten-al

juiralar W

Fig. 7.9: A ¢ommunicaling sein Nelps n wanous &airage ram
upper link

y

LYMPH NODES AND LYMPHATIC DRAINAGE

Wehen curcalating blaod reaches the capillares, pan of
its tHuid content passes theouogh them into the
surepunnding tissue a5 fane flund. Maost of this Bssue
Muid re-crikers e ca pritlaries Al the il venous 2nds. Some
al i ig, horweever, eeturmed Lo ke circulation theowsh a
separabe set of lumphatic tesscls, These vessals begin as
Pemnprhistiz caprillacies which dran inde largar veessls,

Along the coarge of these Ivonph veszals there are
prroagrs uE fmul neties,

Lvmph vessels ace dafficult boosee and special
techniyues are eguuned for their visaalisataon.

Lymph nudes ane small boions ke strgctuoes (hat ace
vsually present in groups. Phose are nob ooemal Ly
palpable in the living subpect.

[ loweessor, thew aften become enlacged in disease,
partivalacly by infectinn or by malignancy n the area
from which l:h-m receive lymph Thev then beciims
palpable and examination of these nodes provudes
valuable intormation regarding the presence and
spread ot disease.

1tis, therelare, ot imprrtanve fir the medical student
b knniw snmething of the l[ymphakic drainage of the
diffarenl praris of the boudy

Lymph Hodes

Themain Vil mades ol tRe Lp e limd are the axillary

Peomph odes, These comprise anteriorn, poesteriar,

lberial. contriond and agical groaps. These have been

describind wn Chanprter 4 (see Fig 4 110 Olher tuedes are

s Follonars.

1 Theinfraclavicular nodes licin oc i e clispecthoeal
fascia alony the cephohe vein, They draie B apper
part of the breeast, and the thoenb with ats weel.

2 hedeopectiral ande Iesin the delupectoral groa e
aloyg the vephalic vein It iy a displaced node of e
infraclaviculae so. and drains similar struchires,

# The superficial cubital orsupratrochleae iweles Lie juel
abuve 1he redial vpicendyle aloms the basilic vem
Thery Jaain the winar vide of e hand and foreacn,

d A [ew other deep Lemph sdes lie inthe folloving
12410115

i Adung e meddjal side af 1he brachial artery
i AL AT bilweation of the brachial artery (decp
cabmlal Tyl nodic).
1. Chevasiomally alomg Ihe apderies al Lhe foncacon.

Lymphahcs

Supericial Lymphalics

Superticial lymphabics are much moce umersus than
the deep lvmphatics. Thier cellect Irmypl fron Lhe skin
and subcutanesus rissaes. Most of then altimatiely
drain intu the axillary nodos. except for
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iM fewe vessels Frogn the oedtin] side of the frearm
which deain wla e supecfional cubiral nndes.

i, A few vegsals frarm the laterss side of the Larganm
whichualiane o the dellopeckoral or infraclavicnlay
ricnes.

The dense palmar aleaus drams maostly inko the
Byenpl vesscls o to i dsrsom ot the hand. sehe e these
cogthrnay v ith the vessels of the forearm. Lyvnph vassels
of the back of Zorearm and aom cove round their miedial
and lateral surtaces and ascend up to reach the aar of
the awilla Thus, there is 2 vartical area of feoeph shed in
the maddle of Back of Fimeares and aren [T, 7. 1400

Dy oermgrcrhc s

Duep lvmphatics are much 55 pnmeeens han the
superhcial ymphatics. Thes drain strochores Ly ingy deep
b the dewp fascia. Thev run along Lhe maan blood
vessels of the linw, and end i the axillary modes.
somne of the lymnph may pass dheough the deep lemph
nodes prosent along the axillary vein ws mentioned
abswvea (Fig. T

CLINKCAL ANATOMY

= InHammation ol lyoph veasels s known os
heephanagitss T acule bomphingibes, the vessels
may b seen [hecugh the skin ae red, tender
[painful Lo bouchl stk (Fig 7110

-
/ I'l
a2
e\ A

P g
Falllany lemrph qodes l.lr;;,-'.lr s ;
I| llllrr\-":ﬂ" Il-\qh

{ | rlll

o | :Ilu'l
Trihubanes from : !
CulAnsus peus ."'1: L=

Anlrrinr wigw

CUTAMECANS MFAYES, SUPERFISIAL VEINS AND LYMPHATIC DRAIMAGE

* lnfacomistion of lvmph nedesis called (eongaindrzites.
It miy b acuate or chronic. The nodes #nlarge amd
bvcome palpable and painful (Fig. 7.12).

* Dbstruction to bymph vesselzcan resaltin arcamin-

lation of tissue Fluid In areas of drainage.
This 15 called hoeruinesdesmne. Thiz mnay be catsed Ty
cavcinama [Figs Z 152 and B Infeclion wille oo
parasitus like filaria, er because of surgical cenneal
af lemph modes,

* Iain along the medial side ol wpper acm e doe
[Fresabre an fhe inlercosiabrachol neove ey
enlageed cenlial group of axillary leamph paxles.

# YWoeptral axaal hioe eods close to wnst jont. while
cdorrsin] axnad Ioe ends close to clbow joint.

* Dermadome 15 an area of skin supplicd by single
spinal segment throwgh a pair of right and Icft
spioa] poerces with both its dorsal and venemal raoi.

* Theoe is no overlapping of the nerce supply ncross
thi axial lines.

o Cephalic vein ot ibs beginning io the ‘anatomical
snulf boe’ and median cubital vain noar the albows
are tho veins of choica for intravenaus infusions.

# hodian cobital wein ds protected feom the brachial

artory by the bicipital aponcurosis

Cinrese palmar nkaxs

il] o ;I Lypm shad 30 Iha back
s
T

\ *'_,::jul'

! J'.II
T

\

Faoglarior «law

Fig. 7.10: The supericial lkmphahes o ks wppss amb
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UFPER _IME

Endangad axliary —
Ierrgah moches

Fig. 7.11: Lynphanglis

Y

_-/'/.II M‘“““h—_
A e b B ctavice
v e
\ bernph Andas

Fig. 7.12: Ertangzd azillary lyinph nodes

En arige]
sy
hanph nodea

e, =
h/-- ! "'\-\.-u_\_\-\-\-..‘-\-\-\- H_F//'
@’i’\ -
\“H"‘H__———””ﬁ'

Figs 7132 and b: (3 Wamiel oppar hmb, Bnd (b ymphoc-
edermia dud 1o rendval al aadllany Iymph nodes in case of
caminoma o e baasal

7

CUNICOANATOMICAL PROBLEMS

Case 1

A patient come debd e bed with Pusiory off daarehosa

anc vomiting. He necded imbesvenous Hoids.

* Which s 15 most convenient far ibravenoins
infusion or glucose anal whe?

+ Huw does one make the veib prosinen!?

Ans: Median cubital vein is most conveniently placed
anterior to the elbow joint.

Deep to the vein is bicipital aponeurosis which
mostly prevents the needle from entering into the
undarbyving brachial arrery.

The vein is made prominent by tying a tourniquet
un the arm ar by keeping onoe's kand tightly around
the arm, and asking the patient to do flexion and
extension of elbow in a fast mode.

Duee do Lhis exercise, the vanous retum pris
increased, but is prevented from drainage into deeper
veins due to compression applied to the arm. This
makes the superficial veins prominent.

Case 1

A fernale patient af Al) vears felt two nodular
=] [ioEs o ber cighi axilla.

+ Wht paurts of the bod ¥ have to be examined?

* VWhat ix the prubable diagnusis of these swellings?

Ans: The pacts to be examined are both the
mammary glands. axilla of baih sides for more
palpable lymph nodes, supraclavicular and infra-
clavicular lymph nedes, examination of abdomen
and pelvis for any spread in the liver or ovary.

Since there was a firm painless mass in the upper
lateral quadrant of ber nght broasi, the diagnosis
would be secondary in the axillary lymph node from
primary breast tumour. It would be confirmed by fine
needke aspiration cytology and other tests.

MULTIFLE CHOICE QUESTIONS

1. Skin of nail bed of cingg linger s suppelivad by
a. Lateral halt by median, medial balf by alnar
k. Bedial hall by median, lateral half Ly cadhal
¢ WhaHe by median nerve

o Wharle by wlbar netyee

2 Skipad ard2riar, tnadial and latoral sides of aremis
supplicd by all exccpr:
a Medial cotaneows necve of arm
b Lateaal sopraclavicular nerey
¢ Moesberior cutaneeus nernve of arm
o, Interenddubwacknial nenve
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‘ ; | CUTANEOLIS NERVES, SUPERFICIAL VEINE AND LYMPHATIC DRAINAGE !

3, Yentral axial line extends till: 5. Lymph shed lies ot the:
a. Till wrist joint A Lateral side of wnm
b. Tl elbonw pvimt B, Mesbial side oF wm
<. Middle of Forearm ¢ Ankerior aspect of arm
d. Middle of actn d. Preterivr aspect of arm

4. Cephalic vean droins inbe axillary wein 6. Spinal segments TI-Té lie uppusite:
a. In lowwer part of arm a. Spines of 1-4 thoracic vertebras
b. Im upper part of arm b. Spines of 1-6 thoracic vertebrae
c. lo the forearm o Spines of 2-F thoracie spines
d. Inv infraclavicutar fossa d. Spines of 2-% thoracic spines

Ta' Te  AgUgd Gd  Sia
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INTRODUCTION

The arm extends from the showlder joint till the olbose
jaink. T he skeleton of the arm is a ‘aolt’ bone, the
hurncmz. Medial and lateral intermesoular sopta divide
toe acm into an actarior or e cumnpartmenl and a
posterior or extensnt comnpartnient, to give each
compactment its individuality and Eressdiann of At
Sinco the structures in the frant o 2 cemtinege a0rsss
the elbow joint into the cubital fasza. fha cihilal fogsa
is also included in this chaprer, The arme is 2alled
brachium, s nuial of the Alractares in thie chiypter oo
namcd accordingly, ke brachialis, cocacedbeschialis aod
brachial artteors.

SURFACE LANDMARKS

Thie follawing land rarks can be deld i the Buing subject.
1 The greanes tufwerde 5! the frennevies 2 e oozt Labeeal
Twaey woind i bhee showlder I'{'Eil,,lr'l Lk o bae el jusd
Trlorir At aceonmion, docp o the delbond wehen the
aro it by the sicle of the trunk (P, 8 1h

2 The shaff of 5 Ieeveras 15 felt only mdistimctly
beviuse s surrounded by masclios o its upper
half I the lower half, the humerues is covened
antenorly by the liceps bracoii and brachialis, and
p-u‘;-ts.nn:r]w b the triceps brachi..

A The moeelid rr'.'l..ci-'rrI_l,.'f: of e fooereree: 15 a promincor
bony projection on the medial side of the elbow. [
is best seen and fzlt in 2 mid-flexed elboay.

4 The fareral cpicouding of e izgiae 5 35 boss proaninent
than the madial. [Lcan b lell in the upper part of
the deprazgion o the pastetolatera] aapect of the
sl in the extemded puesibioe pf e feocanm.

3 The meedaal and Lakeral Sugeraroadigda e eidies e Teter
cloefired e e Jowree prsckicmes af the moedisl and
Tatesal borders of the hurnerus. They can be felt m

-Richalia
Herorioclavicutar joint
F ™
J =
=
lll_r l-.-'.::‘l ﬁh:‘:-“:_"
aaEar - & —{:-)
IuCehde — Shaingl angka
Laracnd pocass
LATERT
Iihencle

—_— Npple

Arterr & llary
loid

Tarkdon ol hteps
L

Mamal apicnirie

Flg, 8.1 Suriace 1arcmarks—Front of ppper arm

the lewer vow-feurtly of the oo
continuativms of the cpreialles

b The Jdeltond forms the rourded comtour of 1he
shomalder. The apws of the muwsele i atkbactied e the
daltaid toberosily heceted at The middle of the
Anterilateral surince of the oumeras.

7 1w covacobruchieis ferns an incorspicoogs roarnded
ridge i the upper part of the medial side ot the arm.
Pulsaticng of 1he brachial artery can be telt in the
depuension behimd L

B The diveps brarhil s e is oeerlapped abonve by the
peclomalis major amd by ihe deltoid. Lelow these
muagcles e Diceps forng o conspicoous alevation
o the Erood of (e arm. Llpen (lexing the olbow, the
cortraching muescle eceree shll mae prooninent.
The tendon of the biceps can Te it in fant cf the

Anowpwalrd
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elbeny. The tendon is & guide to the brachial artersy
which Jivs ot ils medial ande

9 The heechna setery can ke felt in frond of the albow
Jenink st owedial o the teodon of the bicops brachii.
Fractual prulsabuons are used for recording the wod
PPresuTe.

10 The windr werer can be rolled by the palpatiog linger
burbunsd the medial epicondyte of the humerus. During
leprosy this nerve bacnmes thick amd Falargsd.

11 Ihe superticial cubital vwire can e pade roene
Frominent by applying tighl pressuee conos] the wom
and then contracting the Tarearm muascles by
clenchimg and teleazing the st o few times, The
cephalic vemn oms wpard s along the lsteral becder
ol the Riceps, The bagilic vein g b seen alomg the
lewer half ot the medial boeder of the beeps, The
cepbulic and Tl veuns are canmected together in
terml ol e el By b rnedian cubatal vean which
s phliguely upaeds ismd medaallby,

COMPARTMENTS OF THE ARM

The arw 15 divided into anterior and posterior
cempartrocots by extension of deep fascia wlhich are
called the medind and Deters! vrrermascalar sepin
iFe. 2.2}, These sapta provide additional suclace fop 1he
ottachment of moscles They alse form planes aloog
which nerves and blind veszels 1ravel. The sepla are
well defined onlvin the lower all of Uae arm aod are
attarhed e Lhe medial and Taleral boarsbers and
supracondylar ridges of the hoomerus The mnedial
soplumn s paercnd be the wlnae nerve ard the superier
e cod lakeral actery; the lateral seplum s paerced b
e cadial nerve ond the anteoor descending Branch af
the pridunda Brachil artery.

Tww additional =cpta are present in the ankerior
comparkment of the arm. The tramszerse scpfion

Fwxnr camaadmenl

Transeersn
nieTuscdlar sepham

& — lrAp lans A

= Anrpaslancr saptdm

_AELA] (FERr TS Ca
apam

= Exlpnsar compardmani

Medial imermuscular septum

Fig. 8.2: Trangworss sodlion Ihreugh tho distal are-third of 1he
anm, shavang the inlgrmuscular sepaa amd g comMpanmants

ARM a7

soparales the biceps froam the brachiale ond encloses
e v scules ubaoicoms nere, The astergmsterior aptam
sepriciless the brichiale foom the muoscles aftached to
tewr Literad suprocendylar ddge; o encloses the radial
nerve and the anterior descending branch of the
profuncda brachm arteny.

ANTERICOR COMPARTMENT

DISSECTION

Make an incisin in the midde of deep fasowe of he
upper arm right drwn un B e glbew jonl Redlect 1he
flaps sidewnys

The most promineni muzsle spen iz the bicenps
brachii Cheen 1o this, another muscle called brazhialis
is zaen easily, In the fascial septum between e bwo
musches ies he Muscukicutanacus nere §a anch of
the lateral cord of brachial plewus) Trace he tandinous
lang head ol eceps aris.ng fram 1he supraglenaid
fwbercka and tha shont bead ansing ikom the tip of 1ha
coracod process o scapula ldentify coracobrachialls
miscle ot tha medial side of biceps brachi, This muscle
15 easlly wantfied as b is picrced by muscukcutanasus
nense. Clean the branches ol the nerve sooplying all
Ihe thres muscles dissecladl,

MUSCLES

Muscles of the anterinr compartment of the arm arce
the coracobrachialis. the biceps brachin and the
brachialis. They ara descrilwd in Tables 5.1 and 4.2,

Changes al Ihe Leval ol Inserllan ol Coracabrachlalls

T Hospe, The cicoular shaft Decontes triangular below
this level.

2 tasrnd sepihr The medial amd lateral intermuoscalar
septa lerome better defined from this level dmen.

3 Musries

i. Mwaltid and coracehrachialis are inserted at this
|l

in. Llpprr eqie] o aerigin ol Tirachialis

i, Tlpper end al oeigin ol e medial bead of miceps
birachii.

d Arterim

1o The brachnal srbery prassass fonme He medial side
af thu arm fe its onberor s pect.

ii. The profunda brochii arteey muoe io U spical
grovve and divides i its anteoor desceroding
radial collateral artery and postecior descending
middl:—* collateral branches.

The superier ulnar collateral artery originotes
’rrnm the brachial artery, and pierces the medial
internuscu lar seprum aIuan. ith the ulnar oecve.

iv. The murient attemy i the humerus eoters the
b,
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L'FFEH LIME

Tahin .1 Amachmimbs of mucdiek

Muzie

1. Coracobrachialie
tFigs 2.8 and 216

2 Blceps brachil

Gr'l_pl'rl frorr

ol the beeps baachll
W has fwo weads ol arigin

= The tprcl dhe: comcnid process wilh the short haad

fergnrtied i

The middle & crm ol Ihe iredul Bordaer al 1he

humers

« Poztaned rough pand o e radiel e rosity,
The: 1andon iz separalsd Irom the anjarior
part ol lha pAerasity hy @ Burss (Fing 8 4)

+ Tha long head ariz=s fram the supraglencid Wiercle  + Tho leadan nives ol a eckension calied

1he bicipalal aponeuross which estends
uka and It 2eparatea madian cubrtal ven
‘rom brachil artery

Lener hall o IRe Frond al the homeros, ncweding balth -« Soronpid process and winar jubarosdy
the antercmedial and anterolxleral surfaces and the = Sough anlanicr surace o the curornuidl

process af e gl

vFig. B2 + The ehor head arlses wiih coracobrachial s em e
1ip of the coracoid procass
<l lha scapula and from e ghancédal labrum The
Aondan is inliacapsula-
4. Brachlalls ]
(Fig. 8.41
ariarior bonker
Supetrwprhy tri Grgin eenbraces e ewsart on od Ihg
Sellesicl
= dledial and laceal inlermuscular seply
Table §.2: Herve supply and actlons of muachkes
Moscls NETvE suppiy ALl

1 Coracobrpchialig
2. Bleaps beachi

Musinilgeulanagus nareg (CS—07
Mustculoculanecus neree (55, SE]

1. Brachialit = Ruszulasdlanessos cotee o reslor

+ Hadial nenve I5 progoneplve

3 Ve
v The basdlie v preeces e decp Bascl
iz T verae comibarides of Swe brochnal amheey may
corte b fueon one brachiel vomn
b e
1 The madicur e e crosees the brachial artery from
e lateral foe tlwe rowedial sade
1. The ulnar nemve picrces the il hintermuscalar
wepbam with the superior ulrar collaberi] arery
and gows b thee posbenor compaTtroent
ti. ‘The radial nerve prerces the laterol mtermuscular
septum with the anteowor descending (radiil
cullateral) bronch of the prefunalia brachai artery
ond posses from the posteror to the ankeroe
COmpartonent.
. The eendiald cutanesns nerve of the aron pierocs
tre dvwn Fascia
v. The medial cutaneous- nerve of the forearm
parTees the deer fascia.

Morphological Imporonce of Coracobrachlolis

Morpholegically, the muac
Eallosing rensns,

le is wvery important fw

Flraes the arrm 2l Ihe shoukder poan

= |15 strormg suplnatar when the forearm iz leesd
Al sCcretsing mavements ara done with i
« |ti= 3 flesar of the skow
+ The shor bead s 4 Fleas af 1he: ann
The Inng head prevents upwsuls dispdacerry of Ihe
hesad of bl -
H ar b Listand agammst rezlsiance as shown s Fig. 86

Fleaes lofeanim &t the elbow joint

Marphalageally 1he coracehrachialis represents the
rmedal compartmient, which is smowell developed in the
trnzly

[o s0umie arnals of j5 A tricipital moscle. In man the
uppres L Jcads Tan e Tuaed and mwscudeeutancons
et pracases betwest the teo, aod the Joweest thind hea.d
Ius disappeared. Persistence ot the lower head e
in dnsejated writh the presence of “liganenl of
Saruehers”, which i a fikreos band extending fron L
Ltewchlear spime Bethe mendial epicondyle of the Tiuroeros,
L which the third head of the coracubrachiahs s
inautbed, and From the lower part of vebach the peoaatoe
tere: muscle takes origin. Bencath the liesooweod prase Lhe
median nerve or brachial ackery ar both,

The tront or antenor compackroent of e arm i
hormelogous with Aeser and medial compaciments of
the thigh. Toe flesor compartiments al Lthigh lics
posteriocly becanse the Toeveer imb Tud redates medially.

MUSCULOCUTANEOQLUS NERVE

‘The musculcutaneous necee is the oo meree of the
Front oof he arm, ond comtimues below e ¢ as tho
I xteral cutanenus narve of the Forearm o Fre. 700
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Ongen o short head 21 JgEps —,
brachn frrem raranme aroicss k

v R Peead
o' s rachn

[ fuon 5 e lengg

| tuher:e

e Genad cauvdy

Muscla bely

B Caps Gar g ——
irsemad inla .
radial lasosry
Eaiap kal
ROCIMSIR

Eizolla
ApIBL LSS

Radizd
luberoreity

ﬁn. Bd: Ty paccisi inodg of weermion ol e B Cops Brachin
rmsnle

Mrisa bramcheuf the Tteeal cord of the brockn] plesaas,
arising at toe loweer border of the prctorabhs minee oo
Fig. 4.14) in the axilla.

Roal Valie

The roatt vvalue of muscuccubane s oerve is ventral
rami of 0307 segments of apinal cord.

AR

Himems

rqin foer rars of
=hall al hamerus and
[ram mwrial ard laderal
Mleimuscular sepla

Radus Inse+ on irde dian ul

cararaid process gl
fab=r=s Iy of ukia

Fhy, 8.5 Tha angin and nseton of he Bschiahs muoscle

Ongin, Coursa and Termanation
Pzt e bamaonds evve arises toooy bhe lateral comnd
b brachial plexns in the lower part of the- axilia. U
v pamyiess B Aind pad of ethe agillary arterye. [Ethen
woteers Hhe (romyt el e, weherg il pierces cnracobrachialis
T T

Then at rupns devwmetards amd Laterally hebewsen
Biceps brachii and beaclwalis syoscles Loy peach e Laketal
side of the lendon of brceps eachin. 10 Lemmamales Dy
vimtioming, as the latetal quteneews nerve of foceann
2 cm abisve the benud of the eloow {Fug, 8 oh

Rahathans
T Bl fozewr pert af thee oo fae TEaccompanes e fhind
part ol Uhe axillary arternys aod Jus e Tullove gy relisbion.
Auderieely 'ectocaliz major.
Fusterinrly: Sulscapularis.
Medindhy: Axillany arterye and lateral rowt of the mahan
nerve dser Fug, 4 Ul
Catenifiy: Copacelo achialis [sne Fig. 4.5,
Belunscnlorubanienms rweree l=ayes thie asilla, and coters
the frook of the arm I pacecimgg the covacobrachialz:
(Figr 8.6).
for e g TE rues deneeniweand anud laterally behaeen
l']'ll'.".'l]l'.'l‘Flh brechn an:d Beachioades e ceach e Lyk=ral side
uf the tencdon of the bnceps 1t erds by pietcing, the tascia
2 cm abueve thee Benad oF the Foreiom.

Branches and Distribulion

Mizeorinr: 1§ supplics the fallow ing muscles o] e fraoml
nt the arm.
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Coorenld PRILEEE

St hagd gnd 1ang -
head ol mceps beadan
and 1heir nerees

Laial cord
ICa. 04, 7)

15 narve

nare (G507

- Brachasiic and its
MEE

- Bicaps brachi

Lainral culansous
nara of fodaann

Branchas m
laleradl wdes al
lhes P areel
PusiR-Ior duppaecly |

Al farpamn

Fig B.6: Tre course ol Bre musculocl 16neoUs merve

1. Curacobrachialis
it Biceps brachii, long and shumt heads
iii. Heachialis (Fig. 8.7

Demp lascia

Egal.es vain .,

Mendial Guarecus Mared ol funae
Eilan rang

BraclEl anery and venae comnanies -

LI1Aar nrrYE: Ard SUARTIGT ulaar
Collaberad argry

Trizens feahh

Zexen 1 Upper Limb

L-zrarnbrachale gred

T NI ES ST T Y

Carremais Throwgh the lateral cutaneous nerve of the
fuoreirm 1t supplies the skin of thae Latecat sicde of the
foreacon from the clbow to the woest includiog Ehe ball
of the thumb {see Tiyg. 7.4
Arfeciler hrigrefics:

i. The elbame: nint thrngzh it- branch to the brachialis.
ii. Uheshoulder joint throwsh a separote branch which

enbers thie humerus aloog with its notrient attery.

Comeerericating praneches: The musculocutaneous noence
thratagh lateval cutaneows nerve of forearm
COTRIU Rra L i L the neizhbouring nervs. namely the
superficial anch of the radial neeve, the paskerior
culaneeus fervr ol Lhe foeearm, and the palimar
culanepus boimck of the median negnes,

CUMICAL ANATOMY

Fliwsiaciun hobds the pratients wiist firmly, naol Jelling
it e, Paticnd ve poguestecd b Bles Lhie ellas agamst
the cesistianee ifeeed by physicion’s and. Ooe can
s and palpate hardening biceps amd brachialis
mmuscles (Fig. B.B).

"%

— Bicepa
brachii

e | :
\ Q

Fig. B.8: Testng bsseps brachii againal ~esisiance

ey =

Fig. 8.7: Transwer=a section passing through the kowar one-tvied o thet dnn

r Biceps hrazhn

LlEcionytansais nardsa

CEphial i vain

Brachighs
Brachk:radals

Raddl nerea @d iadisl colileg arkeny

'}lJ Prepile-ied Cularfous nerve oF forganm

— Fnsle o dascriding branch o
profureda brache anmy
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BRACHIAL ARTERY

DISSECTION

Cizsecl the brachial atery as it liez gn he moohal side
af lhe upper parl of the am medial W modan narve
arnd lalaral 10 ulnar merve (Fig. 8 9

In the lower half o 1he ypper anm, the brachial aneny
i= sean lateral 19 1he mediaa nerve as 1he nerve crosses
the orachial atery froes [akeral 10 madial side. Hoe that
the median nerve and brachial arlary are farming
torgehen a neuroyascular bondle.

Lhnar aorve accowmpamad by {he superior ulnar
collatenal branch of the brachial arderny will be dissecied
[ater as |t reachos 1hd postarion (extensor! compertment
ol the uppar arm allcr prarcing tha medial inte rmuscLlar
septun,

Lok for [ radial nerve on the poaterior aspect ol
artery balore it entars e radial groowve.

Clear the: branches of brachial arery amd sdenily
othat araries which take pan in the artchial
anastomoeas arcund 1he albew joinl.

Musculooutoneaws nere entering ——
coracohrachsbs miisch

Lirg boxd of beceps brackli ——

sham nead o Feeps hrach) —

Firecdial recuirnek arerny

Faadial antery

AFR

Faoturas

Bruchial artery is the comtinoation of the axillary arler, .
It vxtends fromn the lower horder of tha lerss major
muscle i o paint in trent of the elhese, Al e Tevel of
the ceck ol the Tadine., just medial deeihe Tenadors of P
biceps brachii.

Baginning, Course and Tarmirhicn

Urachial arlery beging al the Juveer Tonder of Leies nusjur
muacle as conldlon of axsillae artery, 1t cun-
o i dtds and Fakerally i He Fooakof s ancd crosses
The clbos joinl T0end s ab 1w bevcl o the neck of radius
i AT cubitind fussi by deodmg b its teeo temminal
beanches, e el arad ulier sclerics

Ralotions

1 It rone downwards and laterally, trom the nedial
sdules ool L rmm b the froon of dwe elboss,

I Itz superficial theiughout it extent and -
avcompanied by v venae comitdntes,

3 Anteriorly, in the oniddle of The arm it is onosecd by
b medaan necve frwm the lateral to the oedial side;

Lialeral o

Bl cxrl

Hertoralin mardu-

Mziial calankous nerse
Aararm

Srachigl adery and radian narea

LInGar netvE A SUDENG0 Ulngr
collglersl anary

Mudwl cufarusos o
ol lorearmr

Hrarhiaradichs

Ll samapy

Bicipital apanaunr: 5

Fig. 8.9: The course and relalions of the brachial adeny
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UFFER LIME

and in fronk of the elbow it is covercd by the Tigapilal
aponearnsis and the median cabital vein (Fig 5.9
4 Poarerierly, 3 is relabed 4. -
i. The Uricepa breachi,
it The radial nevve aed Lhe poofuiala arachi artere,

7 Mlediadly, i e opper pact it sorelabed bootbe ulna
nerve @ the basalic vean, ad o the waer part 1o
thwr onendian ceree {Tig. 8.9)

6 Loatoratly, it is related to the coracobrachialis,
the: Diceps brachi and the median nerve in itk opper
part: and o the tendin of the biceps brachii at the
ulbio,

T AL the ellvie, the stroctunes feom the medial 1o Lhe
latural aide are:

i. Median owrve.
ii. Lrachial artery.
fii. [Hceps brachii ferdom.
i adiad merve ona dee per plane (MEBR)

Broinchas

1 Lhmarwed wnginbie branches

2 Ty gerofrpzestie Jepchon seefrrn arisee st below thae beres
maor g aeeomoanies the cdial necee.

3 The supweenee i colwteriod branch amses in the upper
part of the arm and accompanies the ulnar none
iFie. 8103

4 A putnent ackery s ven off b the humens.

Pralonda Brach oy

SOTGE Or @] [k rar o
descendiong o av:hes

Rathal rarymenl amary
Irzem radyl

Inlefos=asus recuTenl atery
Troomm s ie e it B s

Radial amary

& The figherior aduar colbitera! o supratrachleark Trraoch
acises e the Jowrer pact and takes part o the
anaslamases ol the el ok

g The artery eods by dividing into fwew terminal
Eranche:, the mda’ and @l arberies

Andgstomoses orpund the Elbow Jaint

Anistomoses acaid the elbew joink ks e bkl
artery with the vpper ends of the radhal ancd alnar
arbetics. Itsupphes the lizaments and bones of the juint.
The anastomoses can be subdivided ineo the folboweing
parte.

fr frout af Hie datens! epreoriaele of the humeros, the
anteraor descending (radial cellateral) branch of the
protunda brachii anastomosis seith the radial recurreni
branch ot the radial artery {Figg K110

Briad the taderal epicendde of the humeras, 1he
praterior descending twanch of the profunda beachi
drlevy anaslamesiz wilh Lhe intarnssceots recdreent
Frrargh arf Wher postevioe inlenossenu s artory.

ta et o the neatial visenzdie of the hameros, the
infericr vlpar collateral beanch ot the brachial artory,
arvdshorriagis Wil 1he arkeriar ulnar recurtent branch
of Hie nilnae arbeey.

Boleuet the meden’ coucosdple of the humcsos, Hhe
saperior ulnar collterad Brranch of e Teachial arlery
el niat bz with the posker or vloar recuceest broamch
uf the vinar artery,

Aallary anlary
Tes a3
Eracal amary

Sapniar o rar eallaleral aimery

Speadrackiear palean-ular
Collalere | arary

ommen nkargssnaus

Snl=ion nileossa0ag

Fiy. 810 Anesiomecsas around the slbow joint
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CLINICAL ANATOMY

* Brachial pulsations are reb ne anscatated o brod
ut the elbmw just medial to the tendon of bceps
for recording the blad pressuee (hig. 3 | Ly Frygare
H22 shwes ethet palpable aleeges

= Adhough the brachial adcey can be cmpressed
ant welree along e comarse, it con e compressed
e Tyvonarally i the mooddle of the arm. where
ik T oy thee temd van of the coracobrachinlis.

Sphygmomanometer

-E 7
1 g
-—l-.: " / Lavera Lkl Gl
»—:PW’ i)

Bl g
nraAche3l 3 lery

Filg 8.11: Bload pressu<e Bairg laken

LARGE MERYES
Médion Narve

Mediao nerve s Clasely rebated bo the Drachial artery
thrcumelwart it ceurse o1 o aren (Fig. 8.9,

[ the upper part, b is Jateeal be the arteey; in the
middles of the e ik crestes Be arkery from Lokeral ho
the roechal side: and remains om the maedaal =ide of the
artemy rght up to the b

o the arm, the median neree gises ofl a branch mo
thie prisnator teres just above the elbow and vascular
branches to the brachual artery.

An articular branch o the elboas joint atises at the
el

Uirstar Marve
Lnav nerye rans o the medial side of the baachial
artery upr to the lewsl al inssetien of theraeaceobrseheals,
where il picrces The mesdal imdermasculae sepstom aned
enkers Bl postepaor compssrbment of Hwe arme [
accim e Ty e syzerior uloar collaberal vessels.
Ad b elbowe, ik passes bebard e mecial cpocoadle
wlvere if i b palprated] watlea Bagger (Fig 51050

LAK k]
Ceyswman
canalid
1
|
1
|
Brachial !
Abdomimal
para
Raxdial

Posisrion
o Olorsans ped =
Flig. 8.12: Falpahle areres n lhe By
Podial MHarve

At the beginming of the brachial @ rtery, the pcdial nerve
e postenor to the anery. Soon the peeve feivees ghe
artery by enteniny the radial isprmallroesee s thue back
uf the arm where it s accompanicd by the profundi
brachii artory (Fip. %.13).

In the lawrer part of the avm, the nerve appears ogain
o the Tt of the arm seherw it lios betwoen the
Pravhialis fmediailv); and the brachioradalis and
en e s wrpi racdiales Tomgus [lakerallv]. = Branches
will b discussed wath the Rack ol The armn.

CUBITAL FOSSA

CHSEECTION

Iantfy lhe slrectures {5ee 1t} present inthe roof of
shalkow cubdal f2550 ocated onthe Trant of the glbow.
Scparate the lateral and medlal boundanes formed
respectively by Inc Brachioradelis and pronator 1eres
mustles. Glean the contonis,
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Soehon 1 Lippar Limb

a4 LIFFER LIME

1. Medlan nerve o ha rmadial side of brachial arlery.
it Tarrrunzl pan ol brachial artady Bilorealing inle radizl
arnd alrear arleries.
ii. The tendon al hiceps brachii muscle belwaen the
brachial areny and radial nene.
iv. The radial nerve on a2 deeper plans an the Irteral
sile ™ bireps tendan.
Identify brachiahs and supineior musclkes, lorming
he fiood of cubstal lossa,

Fuillary

i

Readil

Qlecrsnoe MOEER

Fig. 8.13: Nares ealaicd I3 posléaca dspoet al hurnnrs

Fedturas

Cubital {1 atineaitos, elieme) lossa i riangolar hallos:
silteadsd cn e fromt of the wlbowe, 3t 5 hontoslmgoos
wilky e proplileal fussa of the hpaer limb zitoated un
the bavk wl e knee

Boundories
Laterally - Muedial barder ar the brachioradialis

{Frg. 2.14).

blodially - Laberal Luocler of e poonakon 1éees,

Easp - Tris dhirectedd wprearls, aod is cepresenied
by wn imagunary how juicirg the frend of
byees epitondyles of the Tiioerue,

A, - [ris dicected dion rovieds, amd s fommed

by the moecting poant of he laeral and
medial buundaries,

Base of cubital fosza

Brachioradizlis

Cubital fos=s

FPromaioe hanas

A pe -

Fig. #.19; Bnundariees ol the righl clal fossa

koot

The raal o the cubital fossa (Fig 515 w Bocomwed b

o. Lkin.

I Buperficial fascia contauning the median cobital vein
joining the cophalic and basilic veins The Lateral
rulaneaus nevve of the forearny hies aloog with
cepbalic vein and the medial cutaneous nerce of the
Fareaim along with basilic vein.

ro Devp fascn.

d. Bicapital aprneamosis.

Floar

It i fuerned Ly
1. Brashialis (Figs 5. Laa and Tl and.
1. Supinater surroundiog the upper part of rads

Contanis

Che tossa 15 actually wery fartow Tha contents
described are seen after rebractings Hwe booodaries. Feom
rnedial ka the lateral side, the contoots are 3. (ol
1 The mindian e Ie gives branchies o eean carpi
radialis, palmaris Jonguos. (lexor digibsuatm
sbipre Jicialis and leaves the fossa by FI-:I:-'-J:I'I.;I-; bedeeren
[ Dvater beeands ol pronater teres [l":y:. 217 aaul BLRL
2 T teerodnalivowf twe hgmcharl arfery, orad tha beganning,
al bewe rdial and ulnar arteries lie o the fossa.
The rindian] actery is amaller and wove superbicaal than
the ulnaraclery. [ gives nft thw radial eecurment branch,
Tlw ulnac arlery gaes deep e bnth heads of pronakor
leres ond puwes dewnwards and medially, being
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BRI i ———y, b Thw blowed pressure is universally rerorded by

HETiBl Culanegus deeve < lereanm " auscultating the brachial artery in front of e
I elbo (Figr 5.11).

Srpikanr vam _T_ * The anatomny ot the cuhital fosaa is egelal while

dealing with the fractume atonnd the el ik

the supracnnd ylar fractura of the Rl et

POSTERIOR COMPARTMENT

CHSSECTION

Reflact the skin of beck of arm to view the triceps brachill
muecte. Deling its altlachmenls and separale the lamg
head gf the muscle from its [ateral head

Radial narve will be 2gen passing batwaen 1he lang
head of riceps and medal border of the humerus, Nole
the conbnuity ¢ radial nerve up te axlla. Carmfully cos
througn the [aleal head ol reeps Yo expasa radal marve
along with prolunca blachn vessels. Nole thal the radial
nerva lles i the radal grocwe. on Lhe Lack af Rumams.
whike passing between 1he lalaal head ¢ Incaps above
and itz medal head below [N ihe dower par ol ame, the
radial nerve bes an the front of slbew ust lalaral o Lhe
brachwahs, deading into Mo Wetmmzl Branches in Lhe
cubnizl jossa.

| AlAra splaneales
nerve 1l [ormann

Mexlian cubila wem

Bripila! upsan=urpE =

Fig, 8-15; Sliuclurgs intha roaf of the rg cubilal Iossa

sepraratedt foom the medion nerve by the deep heand §
of Hlue pronitar teces (Fig. B 14 \
Lmar artery zives oft the anterint ulnar recucrent, I
the posterior wmar recaerent, and Lhe <oonimnom \I
interosseous branches.
The comonon interrsseous Branch divide: into the \
antariot and pasierior mberosseous arterics, and
Larter ives off Lthe interoaseous cecament branch.

3 “The rendon of the leeps dseclnd, withe the bicipital /I
apuoneuros i [Fig. 3.18). .

4 The radial verre [wecomnpicoaced by the radinl collateral )
aclery] apprears in the gap betveeen the brachialis /!
{medially ) iand thae Brachioraduabs and covenzorcarpi i
rivdilis Jaryws loterally (Bag. 7). While vonning in '
tho mbermusular gap., radial nenee supplies the theee |
Aanking muscles, and pust belosy the level ol e
lateral epicondyle it gives ott the pasieriar
Inberusseous nerve 17 deep branch ot the radial nerve
which leaves the foesa by pietcing the supinator
muscle [Fig. 8173 Che eemainimg sopeelicial Treanch
runs in the front of tarearmn f0r aome dagkanee

# Lhe cubital region is impoant foe he following,
FeasnTLa.

a. Ihe median cultital vein i3 often the vein of

choice bor inltavenos iojectons Gee Mg 7.8,

fa) .
Supiraler Erar il =

Figs 8,188 and b; The Neor of the cubital Fomsn is Ionnnd by
e brachialis and sppinasm mbscles. (e Sadace vedq, and (D
frozc-aecilonal view
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LIFFFA I IMHA

The ulnar narva [which was =een in the anlerigr
cornparrent af amm Ll its middle) pierces the medial
Infermuscular 3epium with As accompanying vessels,
reaches the oack of elbow and may easily be palpated
cn the back of redial epicondyle of hamenis,

e thiough the muscle. The ulner nerve runs through

the Leaww park of this compartonent.

TRICEFS ERACHN MUSCLE
Oirlgin

Faoharéas

The region conkains the treps masce, e rndal neewe
and the orafunda Brachin artery The nerve amlbarhery

Soaf

Cepnaicwen

Lalera calaneacs nerve =f fonearm

Brachagis
Fioor
Supnalor

Coxlemrgun aryi rae sl g

Brachadiad ans [1zeral bLrnlars,

B

Fig. 847

Flg, B 48 Conbents af 1he ngnt fulkial 13553

= Meddrn nemg W

—— Eaps cndchi B

— Budial reres (1)

Towrps hrachii mescle arises by the following three
hweads (Fig 4200

L The feeg fnid atises tromn che infraglenowd wber:le
al IRe scapiila, it is the longest of the thoee heads

R
Beslk: ven

Medigd Cllenen g Agree 3F nrearn

ke nerer (R

Braclial arlervy (B
Elr-pps Drabhn [B)

Radka nema R
——— Biarnen s esnr msrkes

—— Dwed nanch of *adig névye

L g amary

Rada ardry

Suasficial aranch of radd e

Frona'or 1&-&5 (medial boomlan

fuzcdes fonming fleor o1 rght cubital fossa with ds coglé s

Fidal arary Freoratar larsn

Medus ey
JInar ey ——

Bractiiadals —

Radial——
[ [sd iy

Eicaps Brachi

Eracmal anary |E) lendan ard burss

Prarala- rarge
Bienlal maoeeamias

Postariar
flesusgEEn gy ey

Brachnadins
Brachiahs

Supinatar

Flg B 1% Zondenis af ihe cubial iossa 45 Seen A cross-sechan
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Insarfion

The lung and lareral heads converge amd fose o torm
a superficial flatened tenden which covers the
rmedial h=ad aind are wmaertad into the posterior part
of the sapuerint surface of the siecranan provess. The
medial hrad i= insevted partly inta the superticial
Rada e 5 tendim, and partly into the olecranon. Although the
[redorda nrachs terdial head is separated froon the capsale of the
wAzglEE 1 achal ol jnint by a small bursa, a foss ab its fibres anc
qreave inseiled irde thas parl ol Ike capsule. This presonts
aaprpring of dhe capaule during esdension al Ahe anm.
These Fabares sre releored booas e grdirelavis cedadi ar
Loag hoau al inceas a4 ||'|_|_'\I $r|-:|_li|-|,:'|_|;,'|l|,'_-;

Laleral head af biccps Mérve Supply
Eoch headd receives a separabe branch foem the radil
necve (C7F, C2) The branches arse in the axilla and in
—— Tapdon O e thee radiad srowse.

) CLINICAL ANATOMY
Flg. B0 Tha trigages hracae mnssle

= In radial neve injuries i the arm, the toceps
brrawhid weually ascape= comalate paralssis because
the Leco erees swpplving it arise in the asilla.

= Plivsician haolds e Mexed forearn cirmls. Patient
is repdesied o exlend his elhew against the
e L e of e plhyesiciarsTamd The conleaching
e Drachin is iell (Fag. 5.22]

2 The leteva! Iead ariaes oo an obliqoe ridge on ke
upper patt of the posterior suvfare o D hame g,
conresponding o Lhe Tatoeal Yipsaf e padial (spiesd;
K PRI

3 The medio! head arises from o Lrge trisngalar aneas o
the posteror sarfwee oF o Tuaaneras below e
codialerooe, as wellas From B onedial and laleral i
intermusialoe sepra, At the level of the radial Actions
erocre, the moedialbead o medaal to the lateral bead Thae triceps isoa paaccerful active exbeesor of The elbes
(T 8210, Tl Tares huel supprorts B haessd of dhae booweeus i e

buzzulcule e narve \

Airepn brocn Cnakalis voir

Erachig |2
Broetual @l 316l wena cuirnlanles '
Huymanis
Meohan nerve

Basihe wiin Fraedial reerve
Rl 2ulareios peeee ol loeanr

Radal colssuial w55l
Zupenre ulnis calbalent wenes

Idinlez i codlater al wenzuls
Linar rerern : i

Media heac Lalm=Al head = Incmpe aracli

Lare] haa] ol Incans Brackn i
_—

e

Fig. B.21: Transvarss sectiaon hrnwigh e arm a ek Balow Ihe ingemion @l b eocobracrtsais and oelioid showing ar-amgament
ol Iheee hears of The rceps, and the radial nesee 0he aalial grones
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LIPPER LIMB

Fig. 8.22: Tasiheg fricyges brachii agains resslanee

dbducted positinn nd the atn. Gravity extends the el
Pl

Clectoornyrography has shown that the medial head
of the friceps 16 ackive in all torens of extension. and the
activns of the Iung aned lateral heads are ininimal, except
when acting agimnst resistande.

RADIAL NERWVE O MUSCULDSPIRAL NERYE

Kadial nerve is the Targest Leanchol he poslieeior cord
ot the brachial plesus with i roal valuoe of O3, 11
see Fig. .14}

Qriggin, Course and Terminalon

Rarclial nevves i givven of [ Trommn the postecier ceod i 1he

loweer pant ol axilla.

1 1t pwns Tslipad third part of axillary artery.

2 T tbwe arnn il lies Behind the brachial actery

3 Leaves the brachial artery to enter the lnwer
trigngulac space 10 each the vblique radial sulous
o the back of Tuamer ua.

4 The oenve ceaches the Lateral side ot atmn 5 cm below
Jdultoid tuberesity, piepces laleral interovuscular
septLm b enter e anterio compartment of aron an
ils lateral aspect.

5 Hescends down ocrwss the Tateral vpicondy e into
culital brmsa,

Radial nene termninates by duvishing inte o saperticial
andd & deep branch just below the level of lateral
ppicondyle. These are scon inthe cabibal fogs.,

Felotions

a. In the Lowwesr prark of the axilla, radinl nerve posses
duwnwards and has the following relabons
Auteriorie: Thind part of the axillary artery (see Fig, 121
PaskerionTy Subscapwlaris, latissionus dors and teoes
Tnajor.
Letereily: Axillacy neeve aod soracobrachialis.
Madatiy: Axillacy vein (5o Fig. 4.5,

b. In the upper part of the o, il cantinoes bebind the
rachial artery, and passes prsterslateral by {avith the

[,

prafunda brachii wessels) chrowgh ihe hower
trianglar space, bolow the teres magur, and Betwsen
e Jaryg beadd o the teiceps brachas and thae buaner .
It thuen coers the radial groove with the probanda
vossels (sm0 For 7,123

. In the radial groave, He noree tuos dovemsands and
laterally between the lateral and medial heads of the
triceps brachii, in contack with the humerus (Fig, 5.13).
At the lower end of the groove, 5 cm below the deltowd
tuberosity, b oecwe picreas the laceral intermuosculie
septum and passes Db the anterior comparbment of
the arm (Fig. 8.23} te peach the cubital foksa whee it
ands by dividing into sapeicial and deep branches,

Branches and Distributon
Warisa branches of radial nerve are shown in Fig. .22,

FAUSE Ll

1 Pofrm ontering the spiral groove, racial necve supplies
thp loong and medial beade of the trceps brachi.

2 Inthespiral gromee, it supplive e lakeial and medial
bweds ot the triceps brachin wnd the ancom2us.

3 Felow the radial groewe, on the fronl af the anm, it
supplies the brachialis with proprioceptive dibres.
The brachioradialis and extenser carpd radialis
lonpous ape suyplicd with meter Bboe:.

L okaners droncheas

1 Io the axilly, cadial nerve gives off the posterior
catanuuus nerve ol The arm which supplies the skio
on the back, uf Hwe arm.

1 1o the radial gooorve, the radial nerse gaves alf the
lovrer lateral cutimeangs mervos of the aem and the
posterior cutanceus nerve of the Eorearm.

Artizabar branckes: The aeticular branshes near te
elbowr supplyr the elbosy jeint.

CLINICAL ANATOMY

» The radial nerve iz very coinmnnly damaged in
ihe eegion of the cadiab (spirab) groove, The
cormonin cankes of ijuey are s ol oes,

A0 Slecping inan acnchar with the limb hanging
by the side ol the chair (saturday night palal,
ar vven the pressures of the crudch {cTuleh
porilysis] (Fig. F.24).

b. Froctures of the shalt s the burmeras. This
cesults i the weakbtens and loss of poater of
entension at the weisl [winst drep) {Fig #.23]
aned sensory lows oves a narmmy stripoon the back
vt Enrearmn, and o the el side of the doersum
it the hand [Tug. 8 261

o Wrial drep is quite digablung, becanze the paticod
capmol grip ans obpect finmly in the hand withoo
I sy rergistic action of Be eslensers,
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Axlia

1 Padia] rgies

2 Posbardorcdlanedlls hemye of grm
31 Langhead altnoeps broeciin

4  hedalbazxd ofriceps brachi
RAadial sulcun

L aleratheard rd Inceps Erachn

Lawer [ataral cularkewas nerveal arm
Fsieicr Culisigous rerye SF[oregtn
Med al Pead ol Inceps Brach
ANCONRS

Lrasir |gdlenrl | Bigdu4of aren

10, FroprGeplive haras 1 bracleaks

11 Graehiorsdialle

2. E xlpnssr camt adias longLs

[naep branch

13, Deap prarch ol radal mars

14. Exansar corp =dinhs brow £

15, Eupinalor

16, Dy L e Pl supply ol iusodes o Ich, o [omea T

Supadicial branch

4 B s 3 40

17, Superaa brarefialracdisl reree

1B, Curanacus Branchs in angloncel anol bos, 1 lacaral nalf ol deesiem «f
hard and digetal lwanzhes 16 Wlanad 70 s 231F AW excapd lha femmina
b pllk g1

Fig. 8.23: [Dhst#mdion of righi radial rerva

Fig. 8.25: Wrist drop

]

[ B @
1

| ]

PROFUNDA BRACHII ARTERY
Fig. 8.24: Injury to ramal ner«e: (@) Satrday nighl paay o«

crutch paralysiz, ard (b)) Fracture of shafl of humarass

Pristunda brachii artery is o large braoh, arisog past
below the teres major. [t accompanecs the cadial neeve
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([0 UPPEA LIMB

s ".-II:I-I: "'r- | I'- .--\. Il'-
4,?:.';.:-'. ) | |'|I 1 .: _“
S | | g
A | | B
& L'L' | | ! L"H 1. W
II F Illll II
[ | I| I

Flg. 8.26: Sengary ez over back ol 1oreamn and dorsum o nand

tarawsn the radial groove, and before purerning the
lateealintermuoscular sopium, itdisides inmo the anderior
and pastenor deacendiogs Branches which take pact in
the anastormase around the albow eine (Fig. 5.19)

Broncheas

1 Tho radiad voffateral casferion desemna o D asicerye is ana
ol the teemoal Feanches, and represents tho
sardimugstion of e produoda aceey, 1T sccampanies
th Taalia] merve, and eod s B aeasbosiosing with Lhae
racliaal recerrert astery an front of the Tateral
epiamcdyle af the Tumweras (Fig. 3.210

2 The mibiciie sediaberad {pestorn descenaing) artony 1s the
Largest ternmnal boaneh, which descends in the
submbance of the maadial head of the friceps. 1t onds
L masbormsiog Wt thee inlergssrnos oo urment
artery, bl Hoe Labecs] epicurdy k= of the humeéras.
It wsuelly gives o beanzh which acoompanies the
e K fhe ansmes.

3 Tha ofelhen! Gocrmdnng ! bronch ascends Letveen Lhe
onz oand  lateral beads of the briceps, a-nd
anaztoonoses with the descendinge srench of the
prostermor ciccumiflex bumeral artery.

4 Lhoe wekerenf artev o the Foeqeros e often present. [
enters the e in the radial grovee just boebinad (e
deltoid taberosity. Lowever, it may be rememborned
that the main artery to the humerus is o branch of
the hrachial artery,

Mnemanics

Cubitaf fasza conlenls “Ady Bortnms ]"urne:l’ 1_.
Root™ o MBER
Frown aelial =m0 Laceral:

Pl e

Arashial arery
Tendon of hicaps
Radial nerv
Radiz! merve: Muscfes supplied (simpfified) “BEST
mrscle
B hinw adiatis
Exbrmsers of weiast
Suprg i
Triceps braghi
Baceps Brachel mrsche; Cirigins
“Youw walk shurler i a street corner, You ride Innger
o & seperirphay ™
Shuprl head orgindte:s [ Corcond. prneess.
Lony head wriginates i he supraglennad toosicle.

o Medial vont of median nerce crosses the gxflany
artery in bl b join ateral coot to foem the
mediin Bene.

o hedian ovtve, brachial astery, tendon of ieeps
brriscbi aod cadial neeee is 1he onder of skbractuces
fromm maeckaa] fo Tabepal side in ehe cubital fossa.

* Triceps bracki i the anly active extensa of elbow
jaint. Sravily evbenads he jain pasaavely.

* Biceps brachn g a steong supinater of the flexed
elbe, brsicles being its Mewor.

CLNICOANATOMICAL PROBLEM

In a mokorzpele accident, There was ijury to the
middle of bacs of arm

* What rueree iy kel 1o be ojorecd?

* What muscies are affected? Name five of them,

» ‘What is the eftect of mpun:?

Ans: Due to infury to the middle of back of arm, the
radial nerve gets injured. The muscles of arm affected
|*~.'||'Li.\ll'1 are leterad aind medinl heads of Teaoeps
frowhii. A ok on muEcle cecapes il eis ga Ul
-:u|‘.‘-|:l|'r|'|‘] i ae awilla,

T wrrlicr pvnscles alfoctog arne the oubenisoas of
forcarme These aee brachivradialis, vateros v
radrales Tenpus aped e s, ecbenans dogitomme amd
e CE L ETRT Y I_'ll:lllll‘:':'\-' ]u."l:;:'.h

Thie effect of vuey o VWrasl doop ™,
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MULTIPLE CHOMCE QUESTICONS

YWhich event does net ocour at the insertion of
coracobrachiadi=?

a. Median nerva crosses brachial artery trotm the
lateral tr the medial side

b. Unat nerye pierces onedial intermasculat seplan

o Taleral cutanenus nerve of fomearm pierces the
dee)r [azcia

ol Badial nerve pretces Ialesl nfennuscular septam

Inberosseowe recuceent artees s o branwh ol

a, WNnar artery

b. Curunur interosseosus achery

¢ Anbenor wbcoosseoas arteey

d. Mostemor mberosseous arteny

Muere Telt behind medial cpicondvle of homeroe

i

a. Kadial nerve

b. Median nerve

. Musculocutanecus nerve

Jd. Ulnar nerve

- Which ot the Brlloseing nerve injury leads b wrist

pizp?

a. Llinae
b Radial
¢ Median
o Axillary

ANSWERS

3. Lakeral honmdary of cuabital (ossa is formed by

i, Bioeps briachn

b Brochuecadiales

¢ Brachusls

d, Bxtensor carpr mchiabis longas

» Tracture of homerus at midd-shall s Iikely to cause

inpary W which of the follow og nerces?
a. Median nerve

b. Radial nerve

c. Unar nerve

d. Muosculcutanecus ooeve

. Ukrder of structares from medial mo Llaberal sode m

cubital fos=a is.

a. Median neve, brachial artery, biceps tendoen and
radial nerve

b Mledian nerve, biceps tendon, radisl nerew,
branchial artery

r. Median nerve, brachial artery, radial nerve anad
biceps endon -

d. Rrachaal artery, median nerve, biceps tendon,
raclial nerve

. Marme the heads of hoceps brachii uscle:

i Long, il anad posterior
E. Long, lateral and mediial

. Vo, latetal and praterior
d. Laterul, meclial and puosietior

8. b
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Forearm and Hand

Toaed TR RN SR PR arraet deraeeds Fae ffeany oo e l,ﬁ-\.-n"fﬂu.l".\_. Ean et el

INTRODLMCTION

Forvirm extenils between the elbosw and the wrist
(nts. Bedeas and ulna furm its skeleton, These hwo
bones arbiculate at both their ands to form saperine
amud interior tadioulnar pinte. Their shafts a1e kept
at npt:lma] Jdistance by the inbterossenus memlrane
Sukcley an:nmr:lanls-d by nerees and blood vessels
arg present hnrh an the Front and the bock af Hhie
frrearm. Hand is the most distal pad of the upper
limlb, meant for rateying aul diverse activitices
Mumerods muscles, tendons. barsac, blaod vessels
aml nerves e arlisically pliaced amd proetected in
this jegion.

Surlgoe Londmorks of Front and Sldes of Foresom

1 The vpucordyles of the huomens biove boon cnamined.
Blote that medial epicondyle is ore preminent than
the lateral. The pesterior surtace of the medial
epicond ¥lo 15 crossed by the winar oy swhich can
be rolled under the palpating finget. Prossure an
tho merve produces ingling sensations on the medial
side st the hand (zee Fig, 8.13).

Z The denng of e i inirhes can b felt in frooon of
Hhe olbwiner Ik car e esde prrominent by flesong the
el oot apans! resestanee Palsabions of the
Troavclual actery cin Be felt just medizl to the beodon
(e Frg 8 16T

3 The el of the vindues can b palpated ina depression
on tw ]:l-u:.-temlateml aspecl 4 Lhe extended elhosr,
dista) to the lateral epicondy . s retation can be
teltdunmg pronation and sopination of he fuream.

4 The stigid prooess al e radios propect 1 cm ooy
o (he abylogd prowess of the wlna fFig. 2 11 [t con
Tie feld in thwe uppeer pareof theamibanica l snuff bos,
M bapr 1w comoeihed by the teadons of the fifactor
Pollives immgis ard the exteeine palficss kndiae, which
sk b rolased during palpihon.

[ BT ] 2N
| l'-
F [
1 1
e L |
Aarranar tﬂﬁ
T |
|
|
Puasleior borde=r 1 {
al wlna | |
B | |
| f |
II | | |I
| | | L—— Darsal whercle
Byl preesg —— e !g .
1l ,.-" W Siyinld process of radius
b
) A
E v -y
|'I i -H\‘ S
|' | i |I I =

Iy
Wy

Fig. 9.1; Surface andmaks: Sires aned Back o borearm

5 The funed of the ilng Buormnn 4 surtace levation oo the
redial part of the peesterior surface of the wrist
when 1he hand s pronated.

@ The athaid peovsa of the ubae projects downwards
IFgum the posteremedial aspect of the lower end of
ihe wlna. s Eip can be fell on the posteromedial
aspeck of the weist, whers it lies abowt Lem abrase
{hw tip of the sty luicd peocess af the rading (Fig. .10

7 The pizifarar baog can e felb ab Hhe bBase of the
bvpothenar eminence fmed il where lhe lendon
of the Hevor carps oimiees tecoaates. 10 Deoones
visible and easily palpable at the medial ernd of the
Jdistal transverse crease {junction of foreann and
handl when the wrist is fully cxtonded,
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4 Thae hook of the Lvicate lics one figer breadth belaw
the pesiform bone, 1o line with the vinar border ot
the ring finger. 1t can be falt only on d2ep palpation
throuph the heprthenar mosoles.

9 The ruberole of fhe scaphond lies beneatby B lateral
part of the distal transverse ¢rease in an extended
wrist. [bean Twe lell A 1he Traze of the 4Jweac ermmence
i & depressicn jusl bteval Lo lhe fendenof Lhe flescr
cazpd cadialis Ty 9.2].

10 The fuderole fopesd Dol the brapes nem may bae Belb on decp
pitlption wferelaberal to the ubweecle of Uwescophoud,

11 The brdcliontdwtis becomes prominent along the
lateral border of the forearo when the elbowr s
Aeaed aginst oesistaoee in the midprone puositicn
of 1T Teard

12 The ferndons vf e e corpd rasdializ, poalmers loegees,
and fesur vars ninerss con be identified an the front
of the wrist when the hond is Gesed again-t
resistance. The tendons e in twe order stated, Drom
lateval b mendial side (Fiy. 930

13 The pulsation of the radad arteny cam be felt i fron
of the wer end of the radios just Jataral L Phe
tend i of the flexor carpi radialis.

1 The pul-ations of the wine seleey can be fell by
careful palpation just lateral o the leodon of the
(eeon canpi ulbanis. Hueee (he ulivan nenae Lies nedial
b the artesy.

I5 The teanzztae ctedaes i feod ol e vensl arce
tpurbant lamdinarks, The prosumal transeerse
clease lies ot the level of the wenst ok, and distal
credde cormesponds bo e proxiroal bocder of the
Elesaer cotinacolam.

16 The adieer nevce 3= very superbicial o position o
and abuve the wrist. It lies along the lateral edpme of
the tendon of the palmaris longus o1 the middle of
Ehe wrist

Haok ol hamates —Ill—
Y o —
Pisiform — -.'—i} =
[
Styiod process A f T A
nf uing | |

Crasl al Irsiearen
Taledde pf scaphiod

Sodond peeass 0l
| TAGhLS

Fig. 9.2: Surdace landmarks Wrisl and palm

FCHREAAM AMDO HANDY Rk

Sranmuon Nesar arigin

FIONas [eres

Flemar Sarm bngres

Falmar s long.is

Flanar Zarpi radaale

Flom® digils o Supan gk

Fhesos pirdculary

Falmar aanne Inssis

Fig. 9.3:

MUSCLES OF FRONT OF FOREARM

DISSECTION

The skin o1 the foream nas already been rellectad an
each sige Cutthraugh the supercinl and deep lascias
to exposa 1he superiowl muscles of the loream.

ldorldy thesae e supericial muscles. These are from
latereal 1o madlal sde, pronaioer leres geting insered info
rrickdle el ravd o, Bawor carpl radlals reachng Gl the wro,
palmarie kngus conlinung with palmar aponeuross,
Faxor digitorum superficialis pazsing thraugh the palm
ard mast medially e flexor carpi ulnant gating insared
imo the pisifarm bore (Fig. 5.3).

The supedmial musales o 1ha fronl of 1the right iorearmr

Deap mMusclas

Cut hrough tha argin of supeficaal mussles of forearm
Al 1ine leyel of medial epicondyie of humenis and reflact
ther thelally This will expese the three deep muscles.
g.g. flawor polhcs Iongus. Hexcr digrarnam profundos
and pronaids quadratus (raferihe §).
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Section 1 Uppar Limb

LIFFER LIMEA

Componanls

The tromt af the feorearme prosents the Qpllne ng
ratnpomeTis fror shndy.
1 Fight munscles, Tive soperlecial ang Hyoee dc.,}p.
T T arclerigs, racdual amd ylnare.
3 Theee necves, mesdian, nlnae sl cindial,

These structures can b better anderstowd by
rev i g b largs buenes of the wpper imb and havng
an articulabed hand by the side

SUPERFICLAL MUSCLES

Thi musclies of the trons: of the toreanm may be divided
intor superficial and deep proups.

There an: five muscles iothe 2uperficial wronp. ] hase
are the pronator tercs, the fexor cacpi vadialis, e
piolmaris lemyrus, the Aesor cacpi ulnari: and the flaxar
digtorum supecficialis (Tables W1 and 9.2).

Comrman FHexar Origin

All the superticial tlexors of the borearm have a commsm
aTipin fram the tront b the medial spicomdy o of the
humerus Ths is called the comonon flesdr origin,

Addifional Faatures of Superficial Muscles

1 Mrewarrer beres, Promator leres comprizes a big humecal
and a amaller ulmar head, Belwesn ke Dea beads
medion nerve Teaves bhe cabilal Ticsa, Deep b e

E—
| Far

il
.'|II

o Beacds exiks odrar arlery Foorm cubital fossa ik
thwe front af forcaren, [b forms medial booncdary of
he cubatal foswa, [E 32 the promator of foreanm e Tig.
3 CH

2 Flewor veepe mictinfee 1 pesses through a separvice decp
ceanpariroent of b flesor cevingculum
Flexur carpi cadinlis greds mserled inlo anleriur
oeprcts of bases of sevmnd and thurd ctacarpal
barus,

It is wosily seen and ds g suide o rdse | polee wbach
b lateral tis the teodum {Tiz. Y61

I Pl loeoga: Faloanis lomgos cootinues as pohnar
AponeLnsis Nk the palm ko protect the neoves ond
veesels there, Ibs tendon lies superticial bo fexir
retinacubum.

4 Flexer carm wheariz: 1t s inserted into pistform boow,
Fisitorm is a sesamoid bone in this tendon.

5 Flewnr doritorygr syperfcralis: Flesor digitorum
superiivialis comprises the humeroalnar and radial
heads, The feto beads of the ouscle ace joined by a
fibraus arch. Moedian nerve and ulnac artoey pass
doivnwards decp o the flbeous anch (Fig. Y40,

DEEP MUSCLES

Paep muscles of the front of the horearm ane the
Mesqe digitarum poatundus, the Hessr pollicis longus
and thue pronage quadratus and a1 described in

Table: 21: Aflachmeni of the syperficil rmskclas

LS g Lrapn

1. Pronelor (6ras Mzl epizandyle ol hurmngrs
2. Fiexar carpl radallz hekel epizandybe ol hurmeros
3. Palmaria Iongue hERel epizandyle of AUMErus
4. Flexor dindlarum

superticlalls
[Fige 8,4 and 2 J8a)

v Hume-syhea head

Mbeschial epicnirichyles ol biarrsarnag.
border al Soronaid Prifess &l uing

M line

riddle of lakerel aspect of shaf: o radius
Bases of 3acond and third matacarpal bonas
Flaxor retinaculum and palmar apancurnsis

Musele div dag nte 4 terdons. Each terocn
dividas .o 2 shps which are insgrcd on
gides o middla phalans o gnd in G cligics

mrelial

Pisiform bhone: irgsedion prakanned 10 Fook ol
1he biarnale A bagse al Wih mefacerpel bone
|5 Frg. 2.334]

AehicyTs

Pronation af faraarm

Flases and wbducty biard al izt ganl
Flames whnsr pani

Flewes mddke phawng of fingers. and assisis
in lexing prezimal pratany and whis| joint

Fadial head Anteror o que hne of shaf of radius

5. Fhexor carpl ulnaris

« Humeral h=ada hechal epizandyle of humerus

+ Ulnar head Meckal aspect of alacranon proacass and

posiorine border of wa
Table 0.2: Matwa supply and acllaons of the auperfloial musclaa

! LA flenie supm'y
1. Pronatas Leres Medan rerve
2. Flexor carpd radiadls Medan rerva
4. Feimans Hngue Medan neme
4. Flexor digiorum superdicialls Med an ncren

{Figz §.d and 9 &}
S Fhesar carpd diratis Lllr-ar rezrve

Flexes and edducts the hand at the vaisl joine
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Tables 1.3 arnd 2.4, Fullimaing ave anme cthor poind s ol
importance abouk thess muoscies.

Addional Paands abyoube Flaxor Dighorum Prohandug

1 It s ther mmesl peactesful, amb eawdd balks: wwscle of
[ Framae o TU o s Thee ress ular elesation seein il
Telt e Lhae powsteerior surfisce of the forcacm owedial g
the subcotanenus pasterior barder af the ulna
tFig. ¥ 41

2 The main gripping poswer ab the hand iz providend
by the leaor digilorum praduedos

1 The wacle is supplied by twao ditferent nerves. S it
iz a hyorid muoscle.

Addifenal Palnls dboul he Flexor Pollicls Lengus

1 The acderite Uibarosaenns Rerve ard vesse s desarenad
o the anterior surface of the intensssous memilrrane
between the tlexnr digitorum ]'.hrr-fundu:-x anl the
Hexor pollicis longus (Fig. 5.

2 Che tendom passes degp o the flexor rafinacalum
between the apprmsns pllicis and The ollique head
of the adductonr perllicis, tooenten the hiberuas esor
sheath of tho thumb, [t lies o radial bhursa (Fig. 460,

FrREARM ARD HAND

Aynowiol Sheoths of Flexor Tendans
T Conippm flevor sgumiegl gt fadyee Pavzay: The Long

flesae benwdons of the Fgers {flesor digiveoun
superbictinles and profmndust, are cnclised
commuon symeial sheath wlnle paussing deeps bocghe
Flesor et nocalum (oarpal banme) The sbwath Tue o
parietal Lver Iiming the weadle of the corpal banneed,
angd a visceral Tacer closely aprplied to the bendors
(Fig, %71 Coom the srrangemend of the sheathe il
appears that tha synoeiad sac bissoeen rwaginated By
the tenadons fronn s Taleral sede The spoeial sleath
clends apwands for 30 vc 2.5 cann g thae fuerearm
and dosrivweards e the palm ap to the middle of
the shafts of the metacoral buones s onprortso o
nute that the lvver mediol vnd s cuntmeus with
the digital senovial sheoth o the Titthe finser
Hl.'i-lcr:'.m' ety of tre femfon ot feoer ,|J|J|I'r-u LT

‘radial burag); Thas sheath 1= wpﬂr'lt-;' Suprriorly.
it is coextensive with the common sheath and
interiorly it extends wp to the diszal phalanes or the
thoarmnb {Fig. tha).

. Lyt zumetnal seoethy The sheaths encluse the fAesor

tendors ic che fineers and line the fGboeus fesor

Tahle 9.3: Aljachmenis o The desp musties

oace Lhighe i

1. Flexor dgitcwum  + Uposr ihree-fourhs @1 1ha arelor and
prelundus med al aurface of Bre sheh ol ulna
LeOmEpcsite or * Uposr thraa-fourhs ol the posterior
heebrig mogschep hordar nf ulna

Figs 95awi @7+ Mol surfacy of fh Shefrancn and

nsarhon

+ The masck lorms 4 landons “or tha meceat 4 digils
which ariar tha palm by pass g dasp o he Nexer
relinaculum in ylnar burga wrd digilal synosal shealhs

+ Dppasite Tha prraonal phalanag o e corresponding
el e 1Rcwdnn prdorates the fendan of the llasor

cordrwd peccpesis ol ulng (2ee Fig. 2330 digilcrum superioals (Fag. 9.58

= Adolning pan al he anleaom sulace ol
tre Inlerossacus membrane

« Each lendon |5 in@erted on khe palmar sudaca af the
besa of the Distal phala sy

2. Flaxar pollicks * Uppar thres-fowrhs o ha arlenor sedace + The landcn anlers ha palie by g sising deeps ohe

Iongua of the shafl of radius {555 Fig. 2.25]
= Adjnining pad of the anleior sudace &
I inlergsseous reambrang
3. Promaiot Clhgue ridge aroke lower ane b ol
quadratus anlenor suitace of the shal of uina and
the araa medial 1o # (see Fig. 2.25)

laxzr raraculum
» Iis mgartead wnn Ihe palinar surtace of she distal phatang
o lhe chumk

= Suparficial f Bees inle the owar ona-fowrh of tha ardarior
gurlace and tre anterior border o Ika raghus
# [heepfibras inio Lha mangular drs aboa e plidrnnkzh

Tabie 8.4 Nervg supphy And aclions of the desp musches

Mol Merlad Sy Adricms
1 Flaxor digitorum = Medal hall by Ulnar nerse * Flaxor of astal phalenges afier tha flaxar digitorum Sygsedires o
predundus v Laberal mai by anleror has flaxed the middie phalanges
iFigs 9.6 and 9.7} interosseous nanse {CA. T1) + Secondanky il fiexas the alhar jeints of e dugils, feeg2rs.
(branck ol mecian narva) and the vaist
# Ibis Mg ched gripping rusele L acts best when the wrst
& exiended
2. Flexor poligis Anlemar mlgrassagus noree = Flexes B estal phalans o the thumb, Continued getinn
hnquk (Fi3. 3.5 may ako fied he progmel joints crcssad by e lendos

3. Pronator quadralus dntenor inlerassecus nerse + Swoedicial ikes pronabe 1he forgamm
+ [aap Meres bind the Iower ncs ol radius and wina
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Section 1 Upper Limb

gl UJFFER LIME

Brach aks

Erpchisad aks

Do Learzh af radu) peces
B Eudinalie

ExIrnsnr carpa radiahs kngis

Arplueripr “IOIasSEOLS ey
e 1E2ial hall ot [leean Aiqudaan”
prrafunus rpleic moss el

Prraalar Ieres

Lol pan al b eear A Eikar imesana © Ale

Zuacificial cranch cf 1ama
nerve ared rad al urlery

Fleas) palhiag 1G] e Jump-annglad

E=hial atene

fdachan ngres

Zomamaan Abgxod nnga

Ul rpgeve 134 e 3l e of
USR] G [T LR Tl ) e TR
Cleglasiy prags ks

Berleivr irlaratsen s
nerye And pdey

Ulrar figve

Ulra- arery

md-dian amrve an Mexce
ey lodam pralundus

Firaar zara Linans

Ooya sampal braeok of
ulnar nere

Fig. 9.4: Wuscks nervas and aferes seen in the loraarm

F qxer dgazrum suacdiciahs

Falmar £ rgaa
keuian orlery and nerve ——
Hexar Garps uingns — Lo

LlnAr arleay
ared rnee

r Flekar rarp =diahs
Brachorad als

Falial ot ¢

£ e and nareg
dujikALm Ex1ENELT Ca
prafingd.as 1adulis By
PrEnalg. ores
Y T L .
allacrad EEImSRd <ol

71 pocdar n redialis by gwr:

boanden o ubng

Bl sinrgraniivenl Fanir pallers lahgus

lnhyossasus membrare
Aglargal nkEfdsEeiey
ey and arlery

Fig. 9.5: Trangvesse sacton ihrough -he middie of forsarm
ghawmyg 1he compertments, Narsas and arenes

Falmans I ngus = Mriar neree

F gz gonrnrm
HIEL (RTTNTES

Frasrr dgilenmm —
Fupam el

s Flaara nrdline

LALTar 3Tl ——

=Sl LU TR

Flesar e Flaunr

cdipi
radialis

Re-dinl
iy

11z & rompAdmancs
S0 sl S aF sl

Fig. 9.6 Transuesse sechor Dascirg past atova wrist shoanng
arrangenteed of 1he sruciuras et llezor Santerior) cornpannseil
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Rardd ama —-;

Dokl syuovigl—
alveasha

Flg, %.7: Tha syfnwval sheaehs o P flexor lendons L/ ulnar
b, rarlial bursa and duplal synowead sheaths

sheeaths, The digital sheathb of the Ditthe finger 13
continuweus with the ulnor Tramsa, ol that of the
thumb with the radal bursa. However, the digital
sheaths of the index, middle and ring hngers ar
separate and independent (Fig. 2.7).

Vinculd Larndicr oAl Bravio

Thie wincula Jomnga and bravia are swnovial folds, similar
te thee mwsentery, which connect the tendons o the
rhalangoes. They transmit vosscls o the fendobs
(T, 9 8], Theese ane e remnanls of mesclendon.

DISSECTHON
Having thssected the supediciel and deep graup of
muscies of the foream. iderdify 1he farminal bRnches
M the brachgl afteny, 2 g uinar end redia! aderes ard
heat branches.

Radual artey lolows the dirgchon of the brachial
artary.

Uinar arlary passes abhquely desp to heads of
prondboe teres and then runs verically till the wnst.
Carsully [ook [oF carmman inlerasseals branch of uingr
arbary and 115 anianar and posterior branckes

Facotures

The rost conspicuous arteries of the forearm are the
radial wd ulnar arleries. Howsever, thr:'y main]}' :-:up]:rl}'
the hand Ihoaugh the deep and quperﬂciﬂl palmar
arches e arlerial supply ot the torearm is -I.'l'lH:'ﬂ\"
decived From The common interassenus branch af the
uhiar actery, which L‘]l-.'ld-F-l: il anterior and posterior

FOREARR AR HAMD

largdnn ol ARear dimtanim predards

Proximal phalan

Vinzula onga

Tendun 1
g flgiarm
Sape Al s

worLla knga

Wirrsula bigaa

— Terinil byl

Fig. #.8: The “kexar tandong al i finger shawing tha wincda longe
are] Lrgvia

uterassers areries. The posterior interisssous artery
15 remnforeed o Hhe upper rart and ceplaced in the lower
port by thae anterior nberosseoms artery.

RACHAL ARTERY

Baginning, Course ond Termirahicn

Hadial artery (Fig. 9.97 1s the smalles tepminal brarmch
nf the brachial artery in the cubilal fogza. 16 runs
downwards te the woist with a lateral Comwexily. It
lraves the forearm by turning posteriorly and
entering the amatemacal enofl hux As compared 1o
the ulnar artery, it is quite superhcial thranghout its
wloke couarse. ks distribotion m e beynd i deseriled
later.

R lalicms

1 Aulerderin. It is oveslapped by the brachearadiaks in
i upper e, Dl in the Lowar half it i covered only
by skiry, supserficial and deap fasciac.

2 Puslerioriy! 1 0s related w0 the muscles attached e
anberaor slfane of radius, e biceps braclil Flesot
podlicis lemgus, flesor digiterum sopecdiviadse and
primator r.]u':l s

3 Adedfali: It as relabed A0 the pronatar teres in the
upper une-thind and the 1erdon ot the exir caTp
radialis 10 the lower Iwo-thaieds of s course
(Figs Y49 and 2 10)

4 Latcrally: Brachioradialis in the whola extent aml thae
radial necve in the macddle e third.

& The atcry is ocoompimicd Ty venas coonifanies.
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Fig. 9.10; The radal, med an and wnar neres and yessels in
he forearm

Eranchas in the Foreorm

L The radiod recwerrend arlony omises just bolow (he elluow,
Tuns upnvards deep to the brochicradislis, oo ends
by anastomasing with the radwl collotecul wrtery
{anterior branch #f profunda brachii actere) n Eriant
ol the I:utﬂral:-*pln.nndvlent the oameres i Fig & 10

2 Muysrdr lvencies ane given b the lateral muoseles ol
the krearm.

3 Yhe pater vl hemach arises neor the Toweer boeder
at e pronaror quadearus, roms mec il [y deeg e the
flexor tendons, and ends by anas r.th';»mL_, with b
prlonar eavpal branch of the ulnar artery, in front of
the iniddle ol Lhe recutrent branch of the deep pilmir
arclu b form o erucitorm anastomasis. The palmar
carpad arch supplies bones and joints at the wrist,

i Cwrsal cacpal kanch. W ferms dorsal carpal acch with
branch of ulpar arbery.

A The suecrfaeia! palmar Frawde arisos just before the
radial artery leaves the forearm by windingg
backwards The branch passes threwgh the thenar
=t sl end s Lo jerining Lhe W2rminal part of the
wloar asfere o conugalets the wuperticial palear acch,

ULMAR ARTERY

Baghnming, Sourse and Termnahion

Linar artery is the Jarger derminal learch ol the brachial
artery. and beming i the culvtal fogsa (Figz 9000 The
artery riens abliquely doa peardi amd medially o the
uppet one-therd of the foncanm: Tk in The lnwer bwo-
thivds ot the forearon ik Loumse 1 veelical (Fug. hap 1t
enfers the palm by passing superficeal L the Hesar
retinaculum. Its distrbuatwen in the hand 15 deseiibed
lalet.

Redoriions

1 Auleederiy. Inits upper half, the arkery 12 deerand i3
cowerend by moscles arising foem commen llesne
ozl and median nenve. The lesver halEof the artery
i suprerbicial and is covercd only By skin and laacia
(Fipg, vt

 Praterioely: [ lies on brachaliz and oo the Desor
cligiborum paofundus.

3 Maditihe. Wis selaled Lo the ulnac oerve, andd 40 Lhe
Auser carpn ulnaces {Fig. 5.11)

2 fajeraily- Wi rolated o the flexor digitordam
supcrfcialis (Fig 9.4

§ The ortery is arconnpaniced by venae comibantes.

Bronches
1 Tho werferior and fresdesior afuae rooneremt frhede
anasimuose apemnd Lhe glbow . The smaller
ankerior ulmit recuroent artery runs up and onids
by anastumusing with the interioe ainar cellateral
artery in fromtof the oedial epicondyle. Phe lagger
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Fig. 8.711. Relabone of The riedian nerve e 1 gl o bdial Fedsas,
ard 1= antry inta the heream

prosterior uinar rooueront avtery arses lonver than
tbe anterior and cnds by anastomosing with the
superier ulnar cellataral artery behind the rredial
cpicondyle (see Fig. £.17).

2 The caneiee fuberrzzeas aetcen Gabonl 1 om ||,:-|'||:'_‘:_'I
acises jusc Delow the radeal ruhprr,:mh' It prasss
hackwards by reach dhe ngpess Bopder of the
interossecis membirane, and end by dreding inga
the anberine socl sesle roe inberosseons arbeTies

T aulerigr iefersgseatis artevy 15 the dovpaest
artery o1 e foent of the fercerm It acoempan es
Hhe snrterier inieromseogs e,

It descencdy vn the surface of the interosseons
mumbrone between the flexor digitorom
profuncus and the fAlexor pellicis lengus (Fig. #.5).

It prerces the interosseous membrane at the
upper border of fne pronator quodratus to ontor
the cxtenenr compartanent.

The artery gives onuscular branches 1o the devp
muscles of the front of the forearm, nutrienl
braniches W the radivs and ulna and a aasdssinaetery
which accomparics the median neree.

Mear its arigin. the pesmerns fieepsse s iy
gives uff the ierassmous recurrent arbery which
Tuns upwratda, atad ends By anaslomeang willy
middle collateral ariery {pesterior branch of
prodund s Prachio ardecyl Treluimd the Lateral
epicorndyle.

3 Mperndae bty supply the medil muscles of

£l Furcarm.

Pl anel i carped Drinaches Lok parct in the

antasivnmses rovned tw wost peint. The palonar

citrpral brawch helpes b furm the palmar corpal anch.

FOREARM AND HAKND  Bliz]

The dorsal carpal branch arises jusr above the
pisiform bone, winds backwards deep tn the
tendons, and ends in the dnrsal carpal arch.

Thiz arch is formed wedially by the doraal
catpal brancl of the ulnar artery, and laterally by
the drm=al carpal branch of the radial artery.

THE NERVES

CISSECTHOM

Median nerva is the chiel nerse of the: forearm. |L entars
thes Iorearmmn by passing bebvean bwe heads of pronatar
lares muscle. = anierior intBrossecus branch is givan
off as it is leaving 1he cubital fossa. ldentify median
nerve stuck b3 the fasca on the desp sufece ol llexor
digiterem spperficialis muscke. Thya, the nenve lies
superficie: 1o he llexor digitorum preundua (Fig, &.4).

Digzect the anterar nlerasseous nenve as il lieg on
the imerpgsenus membrang between flexor pollicis
longus and fexor digioum profurdys muscles {Fig. 9.4},

[dentify 1he uinar nepe siuated pahind the medial
epcandyle. Trace i1 verically down Gill the llaxer
retinagulurm (Fig 2,100

Teacc he radal noeva ond its two branchaes in the
la‘ara’ parl o tha cubiltal fossa. s deap branch s mus-
cular and supedcial branch 15 colaneous (Fig 2.4),

Marvos of the front of the forearm are the median.
ulnar ard radialnerves. The radial and ulnar necves run
alimg the margins of the forearm, and ars never crossed
by the correspamding « essel 5w hiclk gradoally approach
thenn, Thiss ulvare arkere, while appreaching the ulnar
ngPves, fots croesind Iy thee snesdian naerwe (Fig, DUE

MEDIAMN NERVE

Medan peerv s Lhe s nerve of Phe Teoank ot the
torearem Tt alaa s upplies he mpscles of thenar eminenee
‘Fig %10

The Toeclian rerve contools couese mesenienls of Lhe
hamnd. as it supplics most of the long, ioescles ol the leenl
of the furearm. 1t iy thoerefore, colled dhwe lsboeorer's
nere .

oIS E

Median nerve lies medial tr brachual artery and cokers
tlwr cubilal fremsa. 1t s thoe rnosl medial conteat of cubital
frssa {Fig. 'h.L1). Then it enters the forearm o lic
belween Alesar digiterwm superficializ and Hexor
digitorym pegdunadus. D lies acharent tt the back of
superficialis rooscle. Then il meaches dowen the region
oF weist where of Bes deepoand lateral to palmaris bngus
terndon. Lastly o passes deep e flesar retinaculbam
throueh curpal bl boocoder Hhee palm (kg YWIE )
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Fig. 8.12: Dislribution of madian eegreg

Reldlions

1 In tho vubital kwsa. modian nerve lics medial wo the
[reachial arlery, behind the bicipital aponeurasis, and
iy foont of Hhe Trachialis (e Fig, B.16).

2 The medinn oerve enlevs the forearm by passing
Lt een Ihe Lo heads ol ihe pramator toves. Hete it
crogses Ihe ulog artery Trom which it is separated
by the deep: head of he pronatar leres (Fig. 21110,

3 Alorg wilh the uliae ackery, Lhe median neeve passas
beneath the Filreeus aech of the Hesor digiteram
superbicialis, and rens deep o thiz muozcle on he
suciace of the flexer <hpiterum prefundas. 1 s
accumpanicd by the nuedin artery, a Dranch of Hhe
anterior inbenosseows actery. About 5 cio abuove he
tlexor cetinaculum (weeest), it brooines supeelicnal and
lies, bebwreen the tendons uf the tlesase ceorpn radialis
ilaterallyy and the Aexor digitorim supecficmhs
{medially). It is overlapped by the tendon of e
Palmaris lomgos (Fig, 6.

4 The median nerve entors the palm by passing deep
to the flexar votinacwlam theruph the carpal ounnel.

Bronches

1 Musculae bestiches are given rff im the cebital fosies W
Flesar carpi radealis, palmaris longus and He=nT
digiborum superficialis (Fig 912].

2 The eederior Stternsarons hanch is given off i the
upper pacl of the farcarm. It supplios the Aexor
Pl licis longus, the kyteral half of the flexor dagitorum
prufundus {eiving rize Lo lendons for the index and
muddle Fnegers) and he pronalor quadratus. The
neeve also supplies the dusdal cadiouinar and wrist
joints (Fig. 9.13)

3 The peiurdr cukiagaas Braweh arizes a short dislance
aborvw the flewor rebmacalun, lies sapeticial bt amd
supphes the skin over thae thenare conmence and the
central part of the palm

4 Arkicudar branches ane grven to the clbes O and Lo
tbe proximal radiouloor jeot

5 Vrscaiar brancivy supply the radial and nlnar aneries.

£ A corrermmcaling Erverch 15 gieen de the ulnar nenve,

ULNAR MERVE

The uliar nemve is alsn knovwn s the 'musicio’s neced
lwcause it crmitenls fne movements of the BAngers. Its
contrze n e palm will be comsidered o the liter paar
el 1his chapler.

Coursg

Ulnar neewve i palpable as it Les behind maclal
cpicondyle of bumerus and is 2ot a content f cubal
fussa (Fig. 9.13a). I enters the trrearm by passing
brbwrcen bwar beads of flexor carpi uinaris, i.c. cabial
funeed, wo e along Hee lateyal bondor of flesor corpl
ulparis in the forearm. In the last phase, it coumses
swpecficin! to the flexoe relinaculum, covered by its
superficaal shp or valae carpal ligament #0 enter the
risnon ol palo,

Redahions

1 At the elbuwe, the ulnar neeve lies behind the medial
eph..nndy']r:' of the burnerus. 1L enters the foreatm by
Fassing betwern the twio heads of the flesor carpa
ulnaris {(kFig. . 13a).

2 Io the torearm, the ulnar oerve puns ebween the
flesor digitorum profundus medially and the Hexor
digitorum supecticialis lnteriafly.

3 At the wrist, the ulnar neeronsysealar bundle lies
hetwrrn the flexar carpr wlnacis and Lhe tlexor
digitorum suporficialis. The bundle entecs e palm
Iy passing qupertficial to the flexor retnaculum,
Lakeral by the pisitorm bonc.
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1 Musoular, da the Hexgr carpi winaris and the muoedial
beald ol Upe flexor diglurum profundus.

2 Malimar cutareous braochoacises in the middle af e
torearm and supplies the skinover e bypothenar
conence (Fig 901300

3 Dorsol cutaneous branch anses 7.3 coon alweee the
wrist, winds backwards and supphc: the proximal
partsaf the medial 24 fingers and the adjowung e
of the dorsurm of the hand.

4 Articular branches are given off to the clbow pint,

5 k- branches in the palm are shown in Fig. 913k

RADIAL NERVE

Crourke

The radial nerve divides into ils two terminal branches
in tha eulital fassa just below the level of the lateral
eptoondyle of the bumeros {Fig, 441

Branchas

‘I he dewp berminal branch {praterior inlermaseans] smon
enter- the back of the forearm by passing thenngh the
SUpinAtor muscly.

The ruperficial berminal branch fte i ic ookl
of the nervel runs deven in front of the foccacon.

The superficial rarminal branch of the radial necve
in closely related 10 the radial artery only in the middle
crwe-ilied of Me foeearrn {Fig. 9100

Tn the ugrpet ore-Lhird. it is widely sepacated from
the atleey. amd in the lower sne-third it passes
backwarcds under 4w lemadon of the Brachinradiali=.

The superficial terminal brangh is purely cutanenos
and iz distribubed 1o the lateral hall of thea dorsuen of
the hand, and to the prosimal pacls af the dnrﬁal_
surfaces of the thomb, the indes fingee, amd Laeral balt
of the middle binger.

Orancl oodeap bead of Mager palbcls Draes — f

Tandears of Needr higilotam arglndus

Lun-bnca s l

FOREARM AND HAMND

fp
{1 If% Mediasl cora
1
| i IH, — Llinar nerva
i '

Herom paysing
aenind irad 2l
nlerriuscukir
soplum

Merds passing
arimind merd ol

rhadial hal o Apcnndyin

Meeon digiben ain
paclurnlos

LT |
ulrairm

Falrir

Gubarsns —[rarsal rulaaeans

branch Lraack
Fledor radilacihm
Cw=ep l=mminal
bch Suars: al
lemminal heznzh
¥, >
-'f__.--"'r‘|| Cleqilnd ranzines
Eranchas
In immrossei
masches R L

Fig 9.13a: Course and branches of ulnir forée

Injury to this branch cesults n small avea of seosory
loess cweer Ehe mowsat of e Hhaamle,

F s pellazas aranis

Abdiuetzr palkis brams

i a3
Flexar fdlqih qmmrn

1JInge rlree

Abductan digali i

Opacaens diddre mirenl

dlh———— Ird—— T

Opgnaiens palbeig

BAdC o prlics

Falmar mierossai

—13t Doimal ivlenasgsem

Flg 8.1306: Distribution of decp branch $l dinar narse
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i LIFFER LikiE

PALMAR ASPECT OF WRIST AND HAND

CHESECTICHN

1. A hotizantal incissen al the disial craase af ronl of
e wrisl has alrgady baen made.

2. Make g vanical incisian from 1ha canira of the aboes
incesicn Through tha palm 1o 1he cenire of e midke
hinger {Fig. 9.14}.

3 Make one harrontal incizion along the distal palmar
nredsea.

4 Make an nhlique incigion s1aring 9 cr distal b Inosicn
ne. F and extend i Lill the bp of the distal phalars o
the thamb
Thus 1the skin ol the palm ge1s dwided into

J aregs. Reflect the skin of laleral and madial flaps on

thar respeciive ssdes, The skin ol the wikannediaty lap

15 1eflecled distally lowards he dlslal palmar croase.

Furires the shire of mniddle finger 5 o ba rellacted an

either smde.

Supsricial fascla and deap fascia

Rarmove the supserlickl fascia o clean tha urdarwng
deap [asia.

Dhaapr laeda 1 medilied to form the flexor retinaculum
at wrial, palmear aponeurasis in e paim, and fibous
lexor sheaths in the digils. ldently e sinechunes on its
supericiel surfane. Diade the flexar refinaculum betueen
the thenar and hypolhanar eminences, carafully
presenving the unrarying median neree and king texos
tenrkans

Idgnbfy long flexor lendons envalopead o the
syrovial shealths mcludng the dgeal synoval sheaths.

F O
e

" Intermediats -7 7
s i fap .~ 2 y
e i A o
s AN
i
4 -
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- Fa

A
Modial Tap .~
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.'--.. ___.-"
o e 0
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F ™
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Flg. 514 Incisiens :1| palm and digils | 1—4;

Fealuras

The hurman hand i< designod:
i. Frr grasping,
ii. Fror precise mgn emenly,
i, Ferr gerverye as 3 laclile o,
There o f féy are 12 e RIEHSE Soriy o Whare B2 pnaadies
af harnd.
The skin oF (he palm g
1 Thick for protectien of uoderlying dissues.
i Dhroumabile becayse of ks fiem atbachmend Ba the
underlving palmar apuncuuss
i Creascd. Al af these characters increase the
cificiency uf the gnp.
Tae sk s rupplicd by spinal nerees 6, CF, 8
(e [ Z. 10 throwgh the median and alnar nere,

The supcerficial Fascia of the palm is made up of
dense fibrous bands which bind the skin to the deep
tascia (palmar aponcurosis? and divide the
subcutaneous fat inte small tight conpartrient: which
server as waler-cusluons during firm gripping. The
fascia contains a subcuraneons muoscle, the peleers
Srvpir, which helps in improving the grp by sleadyag,
the skin on lhe ulnac side vt the hand. The 5l.|]:|-LrF1Lm]
metacarpal lggament which stretches acrose the ook
of the Eingers gver the digital vessels and meeves, is a
part uf this lascia.

The deep Fascia is sporialised to form.

i. The Mewer elinagidan al the wristk.

ii. The palmar apenediasia in Lhe palir.

i The Bibawrazs Toxen sheallz an the lingers, All three
Tecm A cantinuds sliocdee which bholds the
ferchons in pasilian aomd 1ws increase the
efbrcivowy ol tee prip.

Flexor Refinoc ulum

Flewee (Latay fo hoief Brack ) petinacnlurm is o skmong, Abrs
braend welchy briad s e aoberiee coreacily of the caps
antel comeerbs b irto b, e carpe besined [Fig, w.18)

Alachntaats

Mudially, to
1 The pisiforns bone.
2 To the hook of the hamate

Laterally, 1o

1 The tubcrele of the scaphuwid, andl

2 The craat of the trapezium

Um pither side, the retinarulum has a slip:

1 'The lateral dovp 2hp is attached o the medial hp of the
a0 e o the trapezivm which iz thos converbal inbo
a burmal dor the tendon of the floxor carps cadams;

2 The medial seperfisiad sip iomiar caoem ngeene) 1y
allached Lo Hhe pisiborm e, The ulnae vessels and
PErves pass deep o Ihis slip (Figs Y15 and Y.006).
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Belepficrs

The AtmieRites puassmg sopethicial W the eer retins-
il are:
i. Thi palrmar cutamenus branch of the median
ey,
i, The bendon of the palmaris Tangus
i The palmar cutanenus branch of the ulnar necve.
iv. The ulnar vessels.
v. The ulnar nevee The theoar and bypothenar
muae ks arise from te cotinaoobam (Fig. 415

The steuctuies prassig cheep bo the Dasor retinas ulum
are:
i. The median perye
i Four tendens of the Mesor digiterum saperfacialis.
il Foar fendnn of the fecor digiteroon peodidaos.
e The tencdon of the flexer pollicis lnngns
v, The wlnare Tigrsg
wi. The ragdial borsg,
wiil. The tenudvn of the lesor carpi radialis lies bebween
Me retinacwlom and its deep slip, in e groowe
on the trapesium (Fig. 4. 1R).

Polmor Aponeuross

Tz berm s otten used for the entive deep Liscia of the
palm However, it is better Lo resteict this term
fo the central part of the deep fascia of B palm which
vevers the supsrficial palmar acch, the long flesne
tenduons, the tevminal part of the median nerve, and
te superficial branch of the ulnare oenee (Fig. 9018

Fadfures

Falmar apreuresis 15 triongular i shape, The spee
which is proxional, bleoids with the loxor rotinacylam
and iz continuous with the teodon of the palmaris
longus. The baee v dimected distally. 0 davides into

Falmar Sufananis Falmans Ionguy

branch ¢f alnar neye

T Faima- aglanmoys
Branch ol riedian neree

— Mgchan nerye

walar capal [ gamenl

LAriar anery and nenec

Hypnibanar Thamar
Ml &Cles iriase e
Thenar

nraseles

Tendar s of —
firzn- diqilntar
A Ak

18l
F asar polbcls [ongus
Ared radul Bursa
—Tandrns r* (W2nr deionm
Pl dnh anog caks

Jlnar Enrsa

Fig. 8.5 Flegar 1elinaculuy with ils relalicns

FOREARM ARD HaME

Famans Inngus
i lengar

Linar rerve ard sigry

Palrar cuiananus
brrsiect of unar rene
and r=ar raliracuh.m

PRImAr C1Lardous
Branct el ired an

Falirar aporeisinms

L yilal vesseds
divl rigrves

F orous “Hxcr shpaih

Tarqoral phalaqx

Fig. 8.1§; Tha desp {ascia of twe hand formieg the flegsr
refinacuban, slmar aponeurozis and Mgrges Fesor eheaths

superficial and deeps sicala, superhcial is atlached to
derenis. Daep slaata divides iona four slips spposite the
heads of the melacacpals of the cedial Esur digits. Each
slipp ddivides b by parls whoch are contiouous with
the [iheves lesor sheaths, Extensivms pass o the deqp
trangverse nctacarpal ligament, the capsole of the
wie Lacarpoplulargeal joinks and the sides of the hase
iof fher prosami| prhalons. The diital vessals and nerves,
angd thw tencdoms of the lnmbricals onerge thraugh the
ifbervals brtweeen the =lipe. From the lateral and medial
miargns of the palmar aponeurosis, the lataral and
o] prierar sepdia pass backwardr and divide the palm
mto compartments.

Funchions

Filmar aponeucnsis fixes the skin of the palm and thos
improves the grip. 1t alsn pratects e underlying
tendons. veszels and nenves.

Flbrous Flexor Shealhs of 1he Fingers

The fibrows Hesin sheaths aee made up of the deep
fascia oof the fingers, The Lasvia iz hick amd ached 1t is
attached 1o ther sides of the plulinges amd acnoms the
base of the distal phalang. Frosionally, it e conbmudm s
with a slip nf Fhe palinan apongursds,

In this wary, 2 Mimd afgoodses] bannel o formed
which cantame 1he larg feseor tendens cnaclosol im the
digital senovial staath (Figs 9 170 ta ¢k The Bibrows
shealh s thck approgibe the phalangues anat thin opoosite
the: jaints b0 permit fesion.

The sheadh hodds the tendons im positien durnng
Hexiacy of the dhpsrbs.
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UFFER LIMB

r"-“ "'.I
L
Flgsed digremm
prafing.ls Capsules of
. intarphalargeal
F axor dgilcrem jrinan

supesf Oais

F bnows Mesoer 2 ealk

Cdial eo o' —
e g raaplk alangeal
jLin 75

Tarchis of et
diglarum prolindus

X

— Teaidunt cf Nigan
drgilerum profund i

Cracada: f by
al fbgys shralh

= Tranvan s fibrag
ol Fhaus shealh

Flaxer ohgiizrim

Flexar g baram cuparficiales

suparnas

——aBn Iransywarsn
ME1PCaradl hgaman

1] 1=

Figs #.17a to ; The tibrous Flisor shealh and s conlents: (a] Bomy attachmerts of the shoath and of 1ha fgxor terdons. 124 1ho
fibrus sheath shewwing ransverse bias in lrant ol the oones and croaciate fibres o dronl 2 Jolnta, and {2} tha Flexcr tonduns afer

raiedl <l e sheatr

CLINICAL ANATOMY

Pupaalren’s contracliopy! This condition is doe to
inflaanamuasticnt treslving e wlnar side of the palmarc
apumeurosis, Thuore iy thickening amd contraction of
the aprooconosis. As o resall, The prosimal halany
ard later the middle phalanx becoete exed and
canrid b straighlened. The fecrinal phalans
remainy unalfected. The ring Enger is sl orounenly
invarhved (Fip. 9.1H].

INTRINSIC MUSCLES OF THE HAND

CHSSECTHON

Clarn tha thermar and hypolhenar muscles. Caretully
preserva the meétan nared and superlicial and deep
pranches of ulnar rerve wtuch Supply these musclas.

Abductor pollicis is the [Rleral muscle; lexor pollicis
breviz is the media one. Bedn thasa form ine supedial
lamina, The despar laming i% catstiuled By oppanans
pollicis {Fig. 9.19].

Cul thraugh the abducior pallicis [0 cxpose 1he
opponens pollicis. These thrae musclas constitule the
muscles of thenar eminence.

Incise flexor pollicis brevis in its cenlra and rsllacl
il Lo parts. This will reveal the tendon of exor pallicls
loripas and adductor pollicis on 8 deeper plara. Tha
inres musshkes of Lhonar eminence are supplied by hick
recurrent brareh af median neree,

On the mwdlal side of hand, identiby 1hin palmaris
brevis muscla 1 1ha supodical fascia, It rageives B twig
from the superfial branch o winar nenve

Hypodhenar emmence g comprisad by abduddsr digiel
minirmi rmedbally, llasos digit mirimi pust Irlaral 10 it. Dby
2 both these lies gppoteng digh minjmu. Identity thesa
three muscles and frace ther nene suppy from desp
branch of yinar nerve.

Bepween the two eminencas of the palm, derp to
pAIMAr ApaneUrsis, identity the: supaivaal palmar arch
formed mainky by supsrlicial brarch of yinar and
supericial palmar hranch af radal arery, ldeniify its
coonmon and proper digital branches.

Claan, dizsect and presarve lhe branches ol the
rmadhan narve gnd supedicial division af ulnar rerve in
Ihea palrn [ylng between the superfical palmar arch and
lare] dlaxar bandong (Fig 9.20)

Lnny on a deeper plane ara tha lemions ol ek
digitarum gupericials muscla. Dissedl Lhe pecuhar
made af its insertlon in relaton to that aof bardon of lexer
digitorum prolundus.

Cu through 1he tendons of fliexor digiforum super-
ficialis § cm above e wrist, Divide both ands ol
syparficial palmar arch. Retect them dislally Ivwarnds
the metacarpaphalangeal oirts

Identify toor weacans of llexor digitorum profundos
dreergirg in the palm wilh Mur deticete muscles, the
[umbrcals erising from Lhew. Dissect the nenve supply
0 {hese lumbricale. Tha firsl amd second are supplied
frorm redian gnd third and fourlh 17om the deep branch
Gl Winar neryg

Ciyide the dlexor digitorum profundus 5 cm abave
the wiei and reflect it iowards tha melacarpophalangeal
[@irls. Trace one af i1 tendors b s ngsion ino the
base ol diskal phatany al one fingar
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Fig. 9.18: Dupuyiren's <ontristure

Fercihuras

The intrinsic mgscles of the hand secve the function of
adjusting the hand durmyg greppangs and alse for carrving
ouat ting gkilled movements The origin and insertinn of
these miscbss i woithin the termitony of the hand.
Thete are 20 muscles in the hand. Thess ara:
1 A, Three witsrhes of theegr fparemee
1 Abductor puellicns brevis {Fig. 9.1%9).
i Flexor poltices brevis,
- Oppuncns pollicis.
B Ol enfefuactor of demed: Adductor pollicis.

Flreanr =qlings.limm
Tubercla of Scaiid

Ahducice pall cis brays

Fizser palkos brovis

Qg eng gAlics

Cresk gr frapeziar-a

Addusier pall s (rhkque kaads

Cpponans pElize

Abducdar pollitis breve
] Mesar pofticis Brew s
acdnnzio pedleas 3 ke

PAamar nle G snnlk

Badus o e s drensverse heac |

FOREARM ARD HAMD

2 Fanr hvpothesre nizecle
1 Falimarey breyvis.

in Alndoctor dipiti onanimi.

il Plesor dugiti minimi (Fig. 9.20).

v, Opponens digid minimi (Fig. 9.22).

Muscles (il to [iv) are scscles of hypothenar
CIninLnoe.
3 Fonr tumbricals (Fig. Y.21).
& Fonr palmar artcrossen (Figa .25 and 92400
5 Fonr dersal wrfemssed (Figs .23 and 2.244).

These muscles are described im Taliles 9.5 aud 0.4

Achons of Thenar Musclos

In studying e activis oF The Theaar moscles, it st
be remembered thal the roowesmenls of the thumb take
placein planes at right angles 1o 4hase nf e vthoer digaes
becanse the thimls {Tiest anedas tprnl 1 35 putaked Tnedially
through 90 dep rees. Flexim and extenswen of the thumb
take place in the plane of the palm; while sbductiom
and addudiicn ab reght angloes o the plane of palm.
Morsernent of the taanb acrass the palm te bouch the
nther digits o ko ag “opposition’ The: movemoent
is A covnlrination b Mesacnand mediial rolaten,

Achans of Doraol Inderossal

Alldorsal inberossel ciase abduchon of the digits away
Traan the bne of the middle finger. This movcment

Palmaris |I:||‘i,'=|u$
Palmans b &
Fretann bone
Mbducbar digii minimm

Alerar diggy mirimi
Coaparmns digili mivim

Houak ol hamale

Coranens d gili mnim

fBbdusice cegili minimi and
lir=ar nigih minimm,

Fig. 9.19: Tre cnger and inzarlsan ol The thenar and hyscdhenar muackes

mebooksfree.com

Seciion 1 Uppar Limhb



Boclicn 1 Wpper Limb

8] UPPER LIME |ﬂ
|

Layar 1

Raria anrey
Mehan rerv = — L'imar aners
Supsrficial padinn manzs Llmpr nainesg

ol rgadEd My

Flexar imamatulir
Brarch B nggcdes ol -
R Fer wasscies O nppcibangd @nmpure
Fr irufes paline Aoy

= byl gl marmn
aladueir pedleay Lapyis

Flaxar dimih mimmi
Sloxcr prdlias Erewvis =

Commen cabng aranch behvseer
Uliralr anc median neEryey
Hadwal s inrinis afk=rp

Dnoly neree ard arkery

Anasimages of the dgral amanes

Fig. 8.20: Antaricr viaw of right palm Palmar oponcurosis aowd greales pan ol fexor rabinasulum have been remiavgd 1o display

supsrfiial palmar arch, ulnar neree anc rnedian rervg g modsles each ol therar and hypothenar crmirdades! Lagar |

Flewar ratirarnlum

Flaugr pollicis longus

Tendenz o Nexor digilonm prefand.is

First lumbricsi

Secand lumbrical Third &g Tewirkh lambiicals
§ 1

Zal 1w Aoy o N ecir
digitwngies supelical

Fail bz
Ty shps o msedipn o Agear
digamam s, parlziAls

Fig. 9.21: Thn urigin ul *ha lumbrcal Moz £5 1-0m landoas of fexce digiksrum predundua. Lagar 2
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FRaxre rar nacobam

Liguirert o Ihe Lndedyirg jrinds

g iresiez ligah niinm

Drgap: bianch Of ok erve
LAEIue ard Irgnsyersy

Fads o adkd.azicer pallieis

s Qg peliiier a2

FalmAar malacampal anany jGnn
Conimednodg Al elary

Fio. Bae: Oeep palmar drsh. deep brarch of uinar nerde, adducter polics and NPENENS muscles: Lapes 3

Layear &

Firs] palmar mhars=aous

Baccnl pralma INerCEEesa

Thi aelmae hneresassus
I gl
Eire doteal dlefasaeons Fraarle paalinar avemsseaus.

Secund sl nlerass s

Thrr dAnrsal mIEEsa0yE

Fuadl <do-sal mlemsseous

Flg. 9.23; Palmar and dorsal rierossei musches: Lavar 4
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Secion 1 Uppar Limb

118

LUFPFPER LIME

]|
Figs 3.248 and b {a] The Jorsal interessai mussios. and (R paltar interogsel musslas

cocars wi the plianeof palim (Fig. 9.25}) in contras o the
mavemerk of thamk where alwlochon occars at right
angles to the plane of palm {Eig. Y.2A1. Mole Lhat
maverment of the middle fioger booeitber med il or
lateral sude constrtutes @bduction. Alse ooty Mok e
first and Afth digits do nob regquice doesal arberosse as
thew have their own abductors.

Teshing ol Sorme Inminsle Muscles

d.

I

Pendpencit ot o slaector poliicis b Lay the hand
al o a taole with the palon directed upwands The
palignt is wna=le e touch svith his thumb 2 pend
pencil held in tront of the palm {Fig, 9,27}

Tuest lur apponens pollicia! Request the patient o
toewachy bl proaamal phalars sof 2nd e 3t digiks with
tho byp of theambs.

Thes lurgal wbrresser are lested by asking the subject b
spriind vt e fingerd agamsl reststance, A5 indexs inger
b5 abwluctes] e focls Lab dorsal nlersaeous {Fig. 9 28).

- The: pisl maiar ot rans st and add uctor pollicis ave fasted

by placing o paece of paper belween the Hingers,
between thumb and imdes finger dhig. 929 amwd
seemng how ficenly b can be held (Fig .30

. Fromeznt's sign, or the bock festowlinch beses the

adductor pollicis nwscle, YWhen the pabent 5 eoked
o grasp a ook fironly betwewn the thumb and ofhee
lingets ot beth the hands, the ecmanal phalisns of
the thumb on the paralyecd sidwe bacemes Aesed ot
tle inte il amgzeal joint (b the tlexor pollics lngos
which is supplied by the median narvep [Fig, 9310,

Adnducar Jigisi inirs

Firs! Faiurth

Err-:n:ru:l

[ul

f. The lumbricals and inlenassed are tested by asking

the subject b Fles Hhe lingers at the motacarpa-
phalangeal prints dpgainst resistanse.

DISSECTICN

Ceep to the lalaral o lendons ol lexor digitorum
prafundus muscle. rote an obliquely placed muscle
extending from bae onginsg | e, drom the shah of 19e
third melacarpal bone and e beses of 2nd and 3rd
melacarpal bones and adjacen! carpal hones to lha
base of proximal phalane ol the thuymiz. This is adavctor
pollicis. Reflect the adducter polbcis muscke from its
argin towArds i1s inserion (Fig. 3223

[derhty the deeply placad interosse myscles ioentiny
the radial arery entering 1he palm betvesn o heads
ol firzt dorsannterasseous muscle and then bebsesn
two heads of adductar pollicis inuscha tienlng mmedially
to @i the deep hranch of ulnar afory 1o complete the
deap palmar arch (Fig. 2.32). Identily he des: Dranch
o winar nerve lving in k5 concavity. Carelully préserss
Ie, Including ns multiple brenchas. Deap branch of lnar
herva ends by supplying the aoducior pollicis nusde,
Il may supply deep hiead of llexar pollicis bravis also.

Laslly, define faur small palmar imeroasai and
Faur relabvaly biges doessl imemnssei musches [Figs 3.23
and 9.244 ard by,
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Tabde 3.5 Adachmenis of amall mueclas of the Rasid

fMName
Muoties of thenar BmilErear
Abductor opllcis breves

Chrigin

Tub&rgla of scaphoid, i@pez um, flasor

Fleaar rellnaculum , Inapdzaid and capiats

Ingermicn;

Bese af proxkimal phalars of Ihurk

Bssa of proximral phalanx of thumb

[Fig. &.20) 15t kapar relrkaclilyrn
Flawar pacic orevie _

anes
Cheponeens aoihicis Ard Jgpar  Flasor retnaculurn
Addugdor gl thumtr
Al walleeis 2 fapar

Muacke ol medial side of palm
Palmars brevis
Muschs of hypothenar eminenca

Flaxor relinaculym

Abducior digiti mewmj Prgifoem bone

e Tzl layer .
Fhexor dligiki minirni _ Flaxar retinaculum
Cpponens digili rminpime S e Flexor redinaculum

Lumbecals (Fig A 21}

Lumbnsale [d) Znd iaper 1zl
Arize from 4 endons of llexer
digitewm produnduzs 2nd ayer  2nd

O ke head: Beees of 2nd—1a metacerpals.
rangvarsgy hgad Shafl of I meiararnal

Lateral sehz o1 landen ol Ainadr
dadanirm prahaadus af 2o dingit
Lataral side of same lendon ol Ird digit

Lateral halt o palmar saadace of Ihe
shaf ol melacarpal B o Ihurmb

Bage af proximal phalanx of thmb
on s medial aspecd

Shein ol palne on needal side
Base of prisirnal phalana gl il lingear
Baze of pradirnal phalans ol iblle inger

redial Border o IIAh melacarpal bone

Wia oronser cEpans o min dors.em
el bages of digmal nhalangas

drd  Adgacent sides o same 1fendons o1 Srd and

4ih digita

dth - Agjacent sidee o same lendons & 4th end

Sh digits
Falmar inlercasel

Pelmar 4]
[Fig 9.2

it Japer 181

“nd Medial side of 2nd metacerpal
ard Latersl sida al 41h meiecapal
dih  Lateral sida af S1th melacamal

Ooartal inlcras i

Kedial side of base al 121 frddac il

Adjaranl siges of tsl and 2nd melacarpals
Adjarent siges of 2ned and Jrd reacamals
Srd  Adjacenl sides of d and dih metdcarpals

Ml gide ol Basd: & progin|
phalana ol humb ar 151 digil

Via pslEnsor SXpENEHT INfD O2r5UM
of bases cf distal phalangesa of 2nd,
dih ana Sth d gls

Vi exlanscr aapansinn infi darsurm
0l biases nf eh=ial phalanges ol 2nd,
Ard, 3rd and 4Ik digila

4th  Adjacenl sides af 41h ard Sth melacapals

Darzel |4} EINRETIU T E
[Fig. 4243 2nnl
Faaturas

Arterics af the hatd ave the termninal parts af 1he ulnan
and radial arteries. Branches of theas arteries nmile amd
formn anastomatic channels called the snperficial and
deepr palmar arches.

ULNAR ARTERY

1 corse of Abis artery i the furcarm has been
deseribed carher, 1t entees the palm by passing
gapaerficri] o the flesor cetnaculom but deep w volar
carpit] hgivonent {1z 9 15} It ends by dividing inko the
supcrticial palmar branch, which 15 the main
continuation of the attery, and the deep palmar branch.

FThese Drooches take pact in Uhe germation of the
superficial and decp palmat aeches respoclagly.

Syperfcial Palmar Arch

The acch eepmesents do i porkant anastomogis elween
e wlpir anad rivliad arbenes.

The cunvexaty of thre arch 15 dinccted  tosvaeds 1w
fingers, and its most distal point is sitoaked af the el
b the distal becduer of the fully ectended thute.

Formaion

The superficial palmar arch s formed os The dinect
continuatisn of the ulnar artery beyend the Flesor
retinaculum. i.c. by the superficial palmar branch. Om
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Section 1 Upper Limb

g UFFER LIMB

Toble §.8; Horve aupply amd actions of gmall rusckes ol 1he hand
Uuscie MNarve supply Afes
Muscies of thenar emmencs
A badiehar pollicis lirgus (Fig 9 2000 Mcchian varue
Floatsr Bz Lircans Iiechian varee

peiareng prollesis hedian e

Abducion of Thumi

Flaxes metacarpophelangsel joint o thumk

Pulia thumb madially and forward acrass salm
(opposes thamb rowirds tho lwepers)
Adductar ol Thumb

Agductor polilces Ceep zranch of uinar nsree which Addugtinn af ek
ands in 1his muzcla

Muscla of medlal sida ol pakm

Falmaris bravis Supertimal Bvanch al unar nene
Musc|ag af Rypodhanar erminenoes
&bsiuctnr digih enlruma

Winnkles =kin ko wnprove grip of palm

Deep brench af alnar revve Abduelz 1tk lingar
Flexor dgrh rranim Ceep brench af ginar rera

Flexas Itk Iingnr
Dpponane degdi minima Deep branch of ulnar nare

Pulls 1ikh motacanpal lorsard a2 0 CUpping the
pialr
Lumbrlcels |Fig. 9.211

Lumkricals {4} Firsl and secord, Le. latesal 7w by Fles melacapophalangaal jninls, dxbod

rhedien nemse, trd and fourdh by incerphalangeal joinks nl Inc-5ch digils
o Branch ot uinar naree

Palmar interosse
Falnar [d} |Fig. 9.24b) Deap branch o ulnar narva Falmar inlgrgssen adduct fingers towards cantre

ol ihird diglt o reddie fingsr
Dorsal intaroeaai

Crorsal (4} (Figs 9.22 and 9 244) Mreeps biranizhy o1 LinAr Teree Lkerzal iImMerazsai gbduc ingers from cenlre of ihird
digrl. Bath palmar and dursil wderisaes ey the
malacarpephalangeal @inls and exlend the
in‘.arphalangcul Fanls

&
I'| fiddustion l ] Abxd wathan
1
) ﬁ
| P -
4 o | Oippasfion Fhagion #— | ——i Exansion
/ | el
7 P | |I \
b 1
/ %) "
| L e e
i y | | \
T | | .'l'kll
/ -f|1|'-.'-*' )
|II I+ .'III. I |I I'- III e
§ I i
|! / || -+ ‘ | '. Fig. 0.25: Tha planas o movements nf tho b
= w _
W the laterat <ide, the acch is completed Ty soperfical
Ahcuchion AbdusTan palimac beanck it radial artery ([, 8 320,
Faioiicrs
Bdcuction [ = Addietan

The suprrficial palmar arch lies deep fu the palemadis
Fig. 9.25: Tha planaz of movarments <l b lingers Brevis wnd (T palmar aponearasis, [t onosses e palim

mebooksfree.com



N
i)
T g
— - -
i
e
-nfl""'\-\_ ____,__\_,_—\_\_J

m—— g
5

-

f})? o d
Sl
e b &, s
o L 4 &
LIL — ) |I
% S
II.-" \&'i}a II|I
[ —
F /
7

Flg % 50: Teating adducicr pollicis

FOREARM &MND HAMD  Blg

||I Phymcian's
|| hanics

_/ﬁfx\
/ |( -/

Filg. 2.31: Frament's test

eover the fleocor digiti miniond, the esor leendons of the
timgrers. the lumbricals, and tw digito] bronches of the
mi=dian nernve.

Brosriohees

Superlicial palmar arch gives otf theee common, digital
and pae prapes digilal banches which sopply the
mednal 2 fingers. The lateral three common digitz|
branches are paingd by the correspirnding palmar
mitacisrpal arkeries fram 1he decp palmar acch.

The deep brimehy af the wlnar anlary avises in front of
the flezor retinaculam immedaalely boynnd the
pistform bone, Son it passes between Lhe fleser and
abductor digit: munon b o aced complele e doeep
palmar arch.

CUNICAL ANATOMY

Theradiat artery is used for feeling the factemal’ palse
at the wrist. The pulsatinns can be felr welb in this
sibudtion hacause of the presence uf the flab risdins
behind the arlery (Fig 9.10).

RACHAL ARTERY

[ this part oof its cowarse, the radial artery rons cbliquely
dyverronds, and backws ands cju?]_‘.l 1 ke bend i of the
abductor polhce longuos, the cakenaore pollicks brevis,
and the extensor polhoes Torgas, aod soperticial to the
laterat ligament of the wriskumt, Thus ik passes through
the snakemcal =l hea fo reach the peesimal end of the
tirst internesoon- space [[Fg. 2335 Further. il passes
betweeen (e Ve leads of the ficsl dorsal inberassecws
miesde and beteceen the 1o beads of sdcluctor pollices
{1 Jeere, the deepy palmar arch in thae palm,
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UPPER LIWE

Rerdial &tary

Superl;E] palmeas prands —

Deep pelrnar et

Procaps palicis ateny

Palriar rnefacanpal & lay e

Hadals acicis stane

Flawor rahracidum
. Ulirar arlervy
. — Preafurin e
I'u_ = Dl Urarech ol wviar arery

Hamale

Superical palmar arzh

Ciigikal grienes

Fig. 9.92: The supericaal and desp palmar aches

A\
|I .\ )

—— Racka| dilany
|’
Supanial —5- 5
by of \\ Cephadc vaii
radal newe
Ealerscr — Coabar sar policis
poilic 5 Braws | larequs
fibdusicr
pallic s mrigus |

Fig. 9.33: Aranrmcal sl box

Conrss

Radial artery runs obhguely from the sate of “radal
pulse” to teach the anatomical soaft baee. Frimn theere it
panaes twvards b reach first interossecus space and
vz Lkt palin,

Rehoticns

1 11 edaves e foreann Ty winding backwards round
e wrish.

2 Tk pvsses Hirough the anatuimical snulf b where il
Lies cheep to the tendets of he abdoctee pollicis
lorge, Hhe eadensor pollicis Dievis and Lhe extensor
pollices lungus.

[t is also crossed Dy the digilal raoches of the
radial nemve.

The artrey is sopuerficiad tu 1he Lateral ndasment 1
the verist juint, the scaphoid and Qe lcapesiom.

3 It reaches the proxivad coud of the Tilst mlerbsenus
space and passes between b bwo Tieads of e limst
dirsal infernsseons muascle to reach 1he palo.

d In the palm, the radiol orteey rooe: mecdlially . Al (sl
it lier desp b the oblique boead of the adduchor
jpnllicis, and then passes bebween the teea lieads of
this muscle b form deep palmar arch. Therefore. il
is, krunwn ar the desp palmar arch {Fig. 932},

Brandches

Mharayen of haed: O the devesoen of the hand, the ridiil

Arlery wives olf:

1 A Tl 10 the Tateral side of the docsuom of the
tHhummh

2 The vzt dpegal skl avbery. This actery onses just
before e radial arlery sasses intn the interyval
bunrseen Hie e Tegd 2 of the first domsal imterosgeos:
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muscle. I at once divides into bvao branches for the
adjacent sides of the thumb and the index tngee.

Faltn. In the palon {deep to the oblique head of The

adductar perllicis), the radial arteey gives ol

1 The Pritcrps collices aEfer v which Jdivides at the hase
af 1he prnxlmal phalam: into twr branches tor the
jralmar surface of the thumls (Figr, 4320

2 The radials pedicis artery Jdescends betaresn the tirat
deasal inkreseons moscle and the transverse head
of the addwactor pollicis te supply the lateral =ide ot
Hee indes fimger.

Ceap Falmar Arch

L¥eep palmar arch provides a socond channel connecting
the radial and ulnar arferies in the polm (the first one
bt thee superhicial palmar arch already considered). LF
14 sthoated dewp b the Jong Fesor endone.,

Formreriion

The deep palmar arch s formed mainty by the terminnl
part af the radial artery, ard is L"I.I11I]'."|.L|:Ll'.‘| eredial Ly ok
thr B ok the fifth metacerpial bone bre b deeyr paleir
branca of the uloar actery iFig %320

Relafions

The axch lies oncthe proximal pacts of the shafes of the

mutacarpals, and vn the inkerosse; unaderceyer of the

oblugua bazind of the adductor pollices, the Necor teradon

uf the fingers, and fhe Tumbricals
The ceep brameh of Hie alear meree Loes seikhon e

concavity of the arch.

granchas

1 Promnats conveanty, e from ks destal side, bhe arch
grves off theee glarge smelacarpal arteeées, wlhich nm
chetally im thee 2rad, 3ed and dih apaces, supply the
el Bowr rroctacarpads, and lerminate At tha finper
clefbs by poining e conumon digital branches of the
suprerficial pralondan atch (Fig. 9.520

2 Dursally, the arch pives oll theee [proximal}
perfaralinyg divingd alevies wehich paze throogh the
roveda] e DR Osspou s spaces bo anastomnoss with
the dansal melaciepal arteries.

The digital perforating artecies conmect thw palmar
digital branches of the superticial palmar arch wath
thet doTsal etacarpal arteries.

3 Hesureent bnineh atises foom the corcavity of the arch
and pass prozimally to supply the corpal bones and
juints, and ends in the palmar carpal acch.

ULMAR HERYVE

Linar nerve is the maio reree of 1he bamd (like the
lateral plantiar nerve 1y flwe foct.

FOREARM AMD HAKND Rl

Coursa

Ulnar werve lies superficial to flesor retinacalum,
coveted onle by the superficial slip of the retinacolum.
H lenminales Ty dividing inlo a superficial and & deap
Treanichy.

Superficial tranch s culanenws. Thoe deep branch
pavses Ehrogh (he mgscles of the hypothenar coocococe
by he i Ehe concavity of the deep paimar arch teond in
the adductor pollicis [Fig $.22)

Relahbons

1 The vlnar necyve entees the palm Ty prassing
suparficial b the Eesor retiodoulam where i lies
beberoan the pisiform bome ol the olnar vesaels.
Here the necve divides ot shs superficaal and deepr
terminal branches (Figs <. [ ond B

2 ‘Ihe supetticial teroninal branch supplies the pisl mims
Brevis and divides into fwo digtal branches for the
medial 132 lingers (Fig. %330

3 The deep terminal branch accompanies the doep
lrrarch of the ulnar artery It passes bockwarnds
le et the abductar and Hexor digiti munimma, and
thier T weeny thie sppanens digin minimi anil thae frth
eowhacarpal bone, lyang on the ok of the hamatse.
Firidly, it bures Lateeally within the concavaty of the
deep polmar acch [Eends by supplying the adductor
pollices muscle (Fig 4.237)

Bromehoes

From Superficial Terming! Branch

1 Muscular branch: T palmaris Lrevis

2 {Cutaneuus branches: Two palmar desital merees
supply the medial one and a half Enguers with Heie

rail beds (g, 9.33).

Flg. 9.34: Diginbuben of the branches ot Mg ulnar nersg

mebooksfree.com

Eactewy 1 Upper Lnb



Saclion 1 Uppar Limb

e LIFFER LIME

The medial Branch sapplics the midal side of the
Lxtle fimger.

The latceal branch iz a commnn palivar digital nome
Itdivides into fwo preper palmar digrital neeves for the
adjuiring Aides o the Ting and e fimgurs,

The cammen palonar digital neme commuonicales
Sty e ey nerve.

(% Cha B e ] [ S SR

o

1 Buscalar branches

a Abats oogin, the deep Brarch supples theee
onuscles uf bvpothenar crmemence (P 930

B. A the norve crsses the palm, it sapplics the
mudial twes lumbeicals and vigkb mberessed.

c. The deep branch terminates by supplymg the
adductor pellices. aod vecasumally che deep bead
of §he flexor pollicws broewves.

2 An articular aranch supphes the wrst peint

CLINICAL ANATOMY

# The whvar perve % alse koo as the “moaacian’s
nerve’ liediause il coedeels fime movemznls ol fhe
fuszers (T 9.39)

# Tl vloir nerve 1s cammmnary wejuced af e el
(Fig. %550 bebanel the medial epicomdyle or distal
ik el g il passcs belwern b Deads of Oesr
carpi wlnaris fcubital oot or at the werist o foont
uf the Heser cetinaculura
Lllewr szerve eevineey d M edbeno: Dhesar carpe ulniees
and the medial half of the Mexor digiteran
prisfundus are paralysed.

* Mg W Lhis paralysis, the medial border of the
Terearm besormes Flattoned (Fip. 9.36). An atteonpt
T pond e esicen a0 the wrist eesultin abduction
af the heed. The fendon of the Flesor carpi ulnars
s 1ed bghlen an making a lisl. Flesicen o Hue
Lerrnanal phalaczes of The ring and little fingers is
Lk CFigs 937 anud 9360

# The wloac nerve conlrols fine movements al e
Meyzors hooagh s eclensive melee distirion
b the shor masclos of the handd.

o L Toer v Tes e ad e aevi ] Procloces “vloar clase-
had".

o Liner deoe-hieeed is characheerae:] by Hhe felloweng
EiEms.

4. Flyperextension at the metacacpophalenige]
joints ard flexion at the interphalangeal pante,
invalving the ring and attle Angers  -mare than
the index and middle fingess (Lig. 228} The
litlle Tinger ia held in estension by extonsor
mugcles. The intermetacarpal spocas are
[ llemnesd ol due b astinge of the wilennsseous
roascles. Clawe -hand defrmity is nunme ol icwe
ir wrizt lesicns as the pretunduas moscle is

spared: This rau=es narked fexion of the
termninal phalanges (action i paradox).

b Seranry less iv confined to the medial one-third
al the palm and the medial ime and a half ricgers
including their nail beds (Figz 9.40a and b).
Medial half af dorsane at hend also shaows
sensnry s,

¢ Vreoridar chasers: The skin areas writh SEOSOTY
lerss 1+ wepomer e o arleriol dilatath:-n. il i
also dower dlue b absence ] swaating Tevause
of luss of seropathoenic =upply.

d. Tropdrie slanges Lomg-alanding cases of
paralysis lead boodry and aealy skine The nails
crack easilv with atoopbn ul e pulp of limgers.

e. The patan. is unabile to spmead oot e Tineeis
due to paralvsis of the doesal mkeressel, The
porvet it adduction of the o, diel Tesion
ath the rime and Jitele fimgrers are lost, 1 sTwould
he noted that median nerce lesnone 4re e
disabling. In cumtrast. ulmise nerce lesions [eg e
a relatively elficienl hond.

e Y,
F. )
-l
|
- =
| 3 _.__;]' A |
I Al f [
Erhinr meninl - Ii- ' -'1 Y | |I
[ nl bl 1T | E‘: L L
I.-"' | | | &%)
Zuk lal nncl 1 | 1 |
i " ] L
¥ I g v
gy \
et ) Y
al nrisl "'-—-_.'. l BN
Tl | | | -F-'
"-"II |I1 ll"-l I | :.-|I. .[Il .I.'I:'

Fig. 8.35. Sites <l ulridr feraé ingury

MEDIAN NERVE

Ihe miedian nerve is irnporbaot becase ol it e in
contrilling the muovements of the iunb which are
crucial in the mechanism of grippmry e the hand.

Coirse

Median nerve lies deep to flexor retiaculum wy the
carpal tumm=l and eabers tne palme (Frg %0210 Sl
lermunates by dividiog ol muscular ard culanegms
bkranches.

Eedcrlong

1 The median pevce enters the palm by passing deep
fu Kl flosor relinarnlom selece it Les e Bl oo e
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Fig- 836 Fletening of madlal border of loraarem

Fig. 9.37: Distal interphalangeal joints o fing and il lingers
rerAr feEEmded

Fig. #.308: Litle inges remeins exterded et lerminal phalan: |

Less ciawing
ol index and

Glawing of lille - mididia firges

s rine) Frgers

Mormal thanar
ETTHNENCE

Flg. 8.389: Clawing of ring and liflle ingars

Falmar aspar

Darsal aspect

f

N f
N

Figs 9.40a and b: Sensory loss on {a) Palmar aspect, and

i) dorsal aspect of hand In ulnar nenva Injury

spacy vl the carpal lumel i frood cf the aloar bures
crclosimg the Aexor temdons.

[mmediately below the cotinacalum the neree
divides into lateral and medial duvisions (Tag, 2.20)

2 The lataral division gives off a muscular branch o

the thenar muscles, and three digital Branches for
the lateral one and halt Jigits including the thumb.

The ruscular branch corls wpwards round the
distal bavder of the wlinaculum and supplies the
Lhwerar imoascles,

Ot of Hae Hhrew digital branches, baa supply the
tHhuaml aned one the Lakeral side of Lhe index finger.

Thoe dugital brameh ko the indes fimger alsn suppplias
thee Tiest luanbeicat (Fig. 94111

3 The moedhal divisien divides o fvao pammean digital

branches for the svcomd amed ihird ke rdiggital clelts,
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LIFFER | IR

LMnar narey 3ril ——— T .

R

s sapeadidial
wind Jagp Wanches

Lumiaricals

(ith  3nd  Pnd

g Mxcliar reres and ity inedial
4 ard laberal doasiong

— Floewar polas ey

Ardctar policis braas

Cpponcns adle s
Fleadr podicis Bogus [&ador

Bdacby pdivia

Fig. 9.41: [uzlnkuabian ¢l b rmedian nensd in the wand. Tha main divisions of the ulnar rerea are alss showm

supplyving tho adjnining sides of the indes, maddle
amdl ring Fingors.

Cha lateral corurnon digital Bramcly alzay supplies
the seccmnd [ombrical.

Branches

T The Rewnd, e pnusdein nerve supplics:

a- Tive muscles, namely the abuuctur pollicis boevis,
e fleeor pellicis brevis, the epponens pollicis ond
the Ticst ard second Tueobrocal ovasles.

b, Palioer skin over B lateral theee and a half digir
veith Whicir el b -

CLINICAL ANATOMY

* Tlee tedian oene coabrols coarse oo erments of
the hand, ot it supplics most of the long mozcles
af the fromt of the foreacm. I is, thecefore, catled
the fwbonrer’s neroe It s also called “eve of the
hiand'" as ir is sensory W most of the hand.

* When the median nerve is injured above the level
ut the albose, as might happen in sapracrdylar
fracture of M umierus, the folloing teatures are
Lehol.

a. The flexor pellicis longos and lateral half of
Flazinr digitrrumm prnFu ndusz are paralysed. The
patiend 5 whnable o bend e terminal phalanx
el L ool and indes Jioger when Lhe
pavsiioal phalaos s Beld (omly By Hhe cliciam
(Lo elinowiafe Pl aeticn or e shoct flesoms)
(Fre, 9.4 Smmulacdy, the bennmal plalaoe of e
eencdudle finger cion b tested.

B. The forcarm = kept im o supine pustion due te
paralvse of the promitors,

i

‘Ihe hand is adducted due 10 paralysis of the
tloxor carpi radialis, and flexivn at the wrist is
wadk.

. Flexinn at the interphalangeal ints of the index

and middls tingers i5 Iost 50 that the index (and
tor & lessev extent] the middle fingers rend to
remawn siraight swhile making a fist. This is
called peinffieg fnder fluger accuts due to
paralysis of long, Aesars ol the digit (Fig. 9.4.3).

- Ao monkey thalmb deformity oz rrenent dus

b prinran ] wsis af e Ehendar mnascles (Fig. 944,
The arva f sensory loss carcespaosids b ks
disteibusion Fuz, 9.45% in the Tand

CWasemelor and troplhic changes: The sk on

lateral three and a half-digit s woarm, dry aned
scaly. The nuls et cracked casily (Fig. 9461

Crerpad Pl syrvidrom (CTSL: Trovodvement of 1w
median nerve in ciorpal biunnel ik wonst biss Jeceme
a very comnmmon entity (Fig 9.15].

d.

by

This 5_1.rn-;:lrume consists af motor. LLIEUCY,
wasouotor and trophic symptoms in the band
raused b compression of the median oueroe in
the carpal lunnel. Examination roveals wasklting
tif thenat eminence {ape-like hand). bypo-
aeslhesia to light touch an the palmar aspect of
laleral 3% ligils. However, the shin over the
Hetvan eoinendce is ! affertes ag the branch of
miegliam este Su ppling i1 arises in the forearm.
Froumieit's ﬁign.-’l:'u,mk halding tesk: The pabient
12 vkl ke Jald $e bank weith thim b and mther
Firsurs,

pert holding, best: The pralien] unable to lwild
pitper between thuaml fingers.
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UPPER LIME

Fig. 9.46: Vescmotor and trophic -:hang-as n nghd hand

—deiry i kg lis

~ FLaltharssd -henar
Erfinenes

Fig. 9.47: Fartial claw-hand and lagging behkind ol mdé and
middle firgers in making -ha fist dug 1o paralysis of Ak and
secord lumbrica muecles in median narfe pardlybis

Fraura

Fig. 9.48: Phalen's 1est: Asubely Bexed wnst cSL38s paan mn
carpal el syl

Fig. 9.49: Comoela claw-hand

digidal lranches svhich supply the skan of the duygits s
bl dee Fag. 7.1).

Yab ¢ Lateral side of thumb

endd o Moedi] side of thiumb

Ard o Lateral side of tadex Binger

ath : Conbgucnes sides of index and middle fingers

Make that =k osoee Hhe darsa m ot the distal phalanges,
15 supphed by the misdion nerve dnad radial) (Fig. % 5I).
Cenwory luss 15 lest bociuse of overlapping of nerves

HPACES OF THE HAND

Having leamnt the onatemy of the whole Rand, the
clintrally sigrificant spaves of the Tiand need Lo be
understond 2nd their bowndarics to be sdenlified om
the Iollowing text.

The arrangemend of fazciae ond the Eascial seplan
e Iand i such that many spaces are formad These
spaces are of surgical inprartance bocause they may
brcome wfected and distrndod with pus. The important
spices ane ad followrs.

Falmar et Mwrsal asperl

Flg, 8.60: Sersory 025 Inomry to suparicial Beandeh of radial
I=TgM
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A, Palmmr spaces
L. Pulp space of Lthe finge s
2 Midpalmar qpace
3. Thenar space
. Dhrrsatl Spekoes
L. [l serbatineons space
= Dwmsal subaponcuroric space
. The forcarwr space of Paroma.

Fulp Spoce of e Fingers

Thiz tips of the fingers amd thambo ol aim s ot anecons
fat arranged in tight compaiments fapmed Ty liLreos
septa which pass from the shin b Bl prericebeno of
the temtinal phalans. InTeclivn af s space 35 ko
as i’ ndem. The rising ensim in e spave gives cise g
ses ere throbbing pain.

Tolections in Lhe pulp space Sl ) o be drained
by a lateral ingigivn which apens all cotmpaclments and
avaida darnzge o Ehe Laclile fissue i Bront o the fnger

IF neplecied, a whilhee oy leadd e necresis of Lhe
distal foa-Filthé of the terminal phalans due 1o
avclusien of Hwe vessels by Lhe lension. The prosimal
e =(oE | (g phvesis) eeciapes hecotse e artery doe- nam
(i erse tloe fibrous seplioc (Cig. 2,510,

Midpakmor Spoce ond Thenar Space

*Mvdpalonar and thenar =poces are shosen in Table 2.7
and Figs 2.53% and #.53.

Dorsal Spoces

The dibrsiad siehcataneans ey Tes inmad ey decp b
the lowose skin o the darsamn af the hand, The doesg!

FOIRELAM ARD HARND

i Lal aelery

Snapch o shiall Eranen i baas
ol delal pha ans al Jislel phalye s

Fig. 9.51: Tha digital oap spats=

AMeadismme: e Lies bedweeen Hwe anetyciarpal bomes
ard dke exbengar bendoms which aee anbed e ane
anpther By o Ehunapencarosis.

Foarsamm Space of Parong

Fureario sprave of FPaevoi s 0 cectangulae s pace sitaated
cleep i the lwer part of the foreaco just above the
werist. 1t Lies o front of the pronator quadratus. ond deep
to the long Aanor tendons. Superianly, the space antends
up to tha obligue wvrigin of the flesor digiteeam
superticialis. Inferinrly, it extends ap to the Flesor
ratinacuolum, and cammimuonicates seith the midpalenar
space. The prasimal pant of Lhe fleser sy navial sheaths
pratrmders ik M forearm space.

Teble 9.7: Midpaimar and thenar spaces (Figs 9.52 and 3.53)

Fealures Migiafmar space Thanar space
1. $|"IF.||.'II.-'! Trigmguliar Triangular
2. Hitaation Uraer the nner P ol i bk ol e palne Lndar the ook bzl ol 146 hollges ol The pale
4. Exdent:
Prosimal Castal wnargqin of the lesar rehnacalu Distal marygin o e fl2gar retnaculum
Duztal Custal pabmar crease Froxirra ransverse palmar creass

4, Commurizationg-

Prizcirmal Foraamm =pace of parona
Oiclal Fayirind shoaths of tha 3rd ard Aih lumbricals
5. Boundanes.
Anlense
+ 2nd. S and b lwrbrlceals
* Palmar aponeuroes
Posberiar Fastia covanmg inerossai and metacaroals
Lielural Imermaciale palmar =apium
Kedial Medial palmar 2&pum
&, Drainage Incisian in eitwer the E3id o th web space

Forearm space
Fascial ekheath of the dirs lumks cal

 Frexal lendens al e, A5l aed 50 IS » Jhiorl mussles al ihuml)

= Tlexge endong of 1he Indes Firder
« Firal lurnoncal
« Palmer aponaunisis

Trarsvarse heed of adduchor policis

= Tendon of llaxor pollicas [ongus with radial burss
* Laleral palmar seplurn

Inlermsesdiale palmar seunm
Incigion i 1he st weab, posiencoy
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(klil UFFER LIMB

M gral nrres

Faling apeiesiiye

Suarrf rin pdmaw arch

Tendirz ot Mesar digeoonan
qupeicialm

HypGttenar musclers

Tendzne of [lawmir
dhigitunnn profurdus

CIcrsal AUBARQACIRNC Spacs —

Diergal suboulatent s Lpasa

Supum

Therar muscles

Tandan af i prllic s langus

Flgaar iendans booindes, fiager

Thergr space

Wiz galmar space

Flg. 5.52; Thena-, midpalmar, darsal suocutammsss wnd doesal subapnewedle apacaa

Iransyersr e al
addrkar podlicis

dbkgue Faad
ol pdinusjar
pilbaay

SASRTE Evar inlErass e

Fig, 8,537 Musclas forming loor gl ke Insrar and midpalmar
spaces

The forearm space may be interted throagh
infactions in The related synovial shaaths, especially of
the mlnar bursa. Fras poants ot e marging of e distal
part at the toroarm where sk may b draimed by giving
mcizeon along thoe latecal manmn of forcann.

EYNOVIAL SHEATHS

NWany of the 2ndons enteriog the hand ace surreomnaded
by swmencial sheaths, The extent of thest shearths s of
surgival troperlanm as twy can be ickected (Frg 9 7h

Digital Synovial Sheaths

Che svmueeral shoewsle of e 2d, 3nd and 4th digies ace
independent and beeonimate prosinalle 1t the levels of
the heads of the metacarpals. The syrmovial sheath o
the little finger s contiamoms prrosirnally with the alner
bursa, and that of the thuml wikh the padial burka,

Theectore, iwnleclions of the brtle finger anad thuml aree
maore darrgeeras Tecause they can spread oo the palim
ancl acern gt 2.5 0m aboace the wrist.

Wnar Bursa

Iofection wof this buyesa is vaually sccondary te the
imfection wf the litle B, and this in tam may spread
tor the focearm space of the Parora. IFyesules inoan e
Alass swellone 1za called Becawsy Lheve is one swelling o
the palm and another i the distal partaf the forearm,
the o being joined by constriclin in the region of
toe tlexor retinaculuml [t is alse called compound
palmar ganglion.

Foadiol Bursa
InTection of Hae thumb onay sproead o the radial Lur=a.

CUNICAL ANATOMY

Swrgical Inclsicns

The surgical incisinns of the hand are shown in
Fig. ®.54.

BACK OF FOREARM AND HAND

This seehon deals mainly with the extensor neimasalum
of the woist, muscles o the back of the Eorcarm, the
decp terminal braoch of the radial nervee, and the
posterior inberosseous acbery.

Surface Londmorks

1 The olfceramon progess of e wlna is the mast
preminent bony point on the back of a flexed elbow
(ig. .10 Normally, it forms a straight horizontal line
willL the two epicondyles of the humerus when the
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=1

The geratoprnical s bev (Fig. 93370 s o triangular
I depression on the latoral side of the wrist, It is seen

y. | besit when the thumlb is extended. It is Prunded
e anteriorly by tencams of the abducter pollicis oo
r | | and extenzor pollicis brevia, and posterinry b fhe
nolsionfor—&— /| | tendon af the extensor pallicis longus. 1 s limited
radial bursa | S 3 1 "':'3'5 '-'S_I"':" abowve by the sty haid process of the radius, The liwer
J " "-..I‘ I s RS ot the amafl b is foroned by the scaphaid amd the
f ..-"'I/( traperivm, and isoassed e the radeal avle iy, mdeal
| | ? A 1 rerve and ceprhalio: v2in.
§ | e 1 h“._ o con ar B The heads al the metacarpals o thae koockles.
e { o | | sl | miogainia
e —— L] LA ] e DORSUM OF HAND AND
|'_'I|' | |_ il“' | SUPERFICIAL MUSCLES
vl B Ve DISSECTION
Incis an far 5 | | y ; .
prdps e -] ol Maka The mesion in the entra af dersurm al hand

Aollecl the skin ol dersum & hand till 1he respective

Fig. 8.54: Tha zu-gical incigione ¢ Ihe hand borders. Redlect the skin o dorsum ol middle fnger on

each sida. Look i nenves on 1ha back of Farearm and
hard. These are supericial branch of radal ner-e and
chorsal branch ol ulnar nares,

el i eeberdel, and aneguilakeral triongle when
e el s Elesed Ao cighe argle Gsee Figo 2.14)

The relative position of the three ooy peins i-
distucksed wlwn the elbosy s disbecated.

Tl feriad oo M rinleees can ba palpated ina deqression
an the posteralateral aspect of an exterdzg el
just brliowe twe Jatecal epicendyle of the humerus. Tis
ridalion can be felt during pronation st supiation
of the forearm.

The pesterior Wder of tee uling s sabeubanecus i ks
ertire lergth. 10 can le el in 2 longiludinal iy
i e bach o The Toeesaan when the ellows is Oesaed
ard Alee Piacad is suprinaled. The Doeder erds distally
ey M svlond process of the ulon. 1t separates the
flesars from the extensors of the forearm. Being
supierlicial, it allowes the entire leoge<h of the ulna o
Ber expmmined for fractunes.

The e of fie gfon formes a sucface elevatuon on the
posteromedial aspect of the wrist in o pronated
forcarm,

The stploid precesses of e vedins cod eina o
impartant landmarks Wl the wrist. The sy i
process of the radios can be felt o Ehe apper part of
the anatomical snuff box. [Fprojects doven | em lawoer
than the styloid pricess of the olna, The Latker
descends ferm The pratercmedial asprect of the alnar
head. The relalive }‘JL‘I:-IIl-:'rn of Hie feeo stelud
[Pr e is disterbed in fractumes ot the wrist, and
1% &l b thoe proepee realigmment of fractared bones.
Thoe ezl faedwrede of Hee mtelies (Laster’s tubercle) can
oo pal pated on the dersal surface of the loweer end of
ther redius in o with the clett between e index
and madddie finpers. It is grovved oo its medial side
b the tendon of the extansor ]}nllu:r-'. A5 TATES

The dersal wvanods ratmark is 1h8 most prominant
cempandant of tha superficial faacia af doraum ol hand.
(Idantify the beginning ol cephelic and bezilic veing by
tying = toumiguet on the feream and exergizing the
closed figt on onesglfl,

The deep fascia a1 1w hagk ol wrist is fhckened Lo
form exiensor retinaculum. Qefing j1s margins and
aftachments. [dentify the structures traversing ils siz
companments.

Clear the deep fascia ower the back of forearm
Defing the attachrment of theaps brachn muscle an ke
alecranon procass o uina, Cefing the aflachmeerts of
the sewvan supeticial muoscdas of lha back ol the farggm

Soparale ko anigrolalcral muscles. e
brachiaradials, cxtensar carps radials lrgus and bravis
frem e exlansor Qyilo-um lyng in tho cantke and
cxternsa dlgil rrreml 2nd exterzsor catp uinass sitkaicd
atvibe medial asasel ol the wns! Ancanais 1z Siuaied
atvihe posterclateral aspact al the albowy gint. Dizsect
all thesa muscles and racs their namea supply.

DORSUM OF HAND

1 skqar It is levase e the dorswnn of hand. It can be

1rine hed of Doy dhe orderbving stroctares

2 Saperficial facia: The Tascia rnlaing dorsal vanous

THhesns and Sularengs nerves

A Deesdd repiens e The digilal veins trom adja-
cersk sifes ol indes, middle; ciog and 1ittle fingeers
Tueorm 5 dameal mebacarpal veans (see Fig. 7.7 Fhose
jeam wdbe each atler anc datsem of hamd. The
Taberal enal of €his arch i oeied By onwe dagital vein
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Section 1 Uppar Limb

L'FFER LIMS

fram indax tinger and o digital seing from
Hhoaanl b Toeps cephalic e b oong prosaraally
i thwe asitpueeal sk ox, curves, posend the latera)
bocdet of verist be cone g0 fooeg af furesarmn. T
similar manoer the moedial el of the eech qoane
weatlvacie drgial vesen il Fooro el sicle of Little
fingeer to form basdwe veie b alse cumves oo
Lhe medial side of weeisl e reach Broee of Eorcar,
Thase metacarpal veine mav unile in ditferen
wavs o bore a domsal veneus plesus.

b. {ufanenns mevs: These ane superfioal branch of

radial nerve and dorsal branch of winar nerve. ['he
nail beds and skin of distal phalanges of 34 latoral
niils is supplicd by modiar nevve and 14 medial
nails by vlnar neree. The superficial branch of
radial nerve supplivs lateral half of dorsuon of
hamd with e digital Branches tethamb and wne
ke Labepsy] wiclhe of indes and anothor commnm
digidal brane 1o ad acent sides al indes and
rdelle Tngers.
Morzal branch of yloar supplies medial half ot
Jorsurn of lamd weah ot digilal Taanrhes by
mccdial sede of Tl firger, Pag Crnmean d-pikal
Branches for adjacent sicdes of il eand ving dingers
and adjacent sides of rrg o middle fiogaers

c. Dorsal careel arclas It s furmnesd by clorsal carpal
Branches of radial and ulnac artecies and lies close
It the wrisl jniot. The arch wives theee dorsal
mtacarpal arteres which supply adjaconl sndes
uf Udus, mridd le: ring and liktle fyzers, Cmne Jdigital
arlers @ives to modial side of Jittle boger. The anch
Al yrives branches by the dorsuoy of hand.

A Space: on dorsum ot hand:

There are b spaces o Lhe dasam of hand:

d. Thorsal subgutanenus space, [ving just subjacent
to sk Skin of doasumn af hand s loose can be
pimehed acud lifted all.

b. Thersal sobtendineus space lies denpr te tho
enbomsur bendons, hetsasen e beoedans amd tho
metacarpal bones Ty, 245100

& i e fewren: The aleep Fascia om modified al the hack
of hard ® form ewbenser pebaiaeluery

Extensor Refinoculum

‘Tho desp tascia on the back of i winst i thickened
toree. the extensor rebinaculom whech Tolds thae eatensor
terdomy in place. It i an oblipoe band, d:regbed
dovenwrards and medially It is shour 2 om broad
veerbically {Fig, w6

AMoebrrents

Liferatliy: Lovver parl af the auterisy barder of the
rirtlaus

AMeademiy,

i Stwlyid process of the plna.
i Tli-:_]l_lt'tl'.,ﬂ.
il Pusiform.

Comeanrnenis
The cetinaguluem semds Jown septi which ave attached
bur Ul Turgituadinal picdpees on the posterier sarfooe of
e boveor end of Faddiuas. In this Tidy. Foascotageal
cinpackients ace leemed on e back vl Lhe wrist.
Thar sbrocioTes: lm:-.w.'qu l|'|r'|.'||]3_|"|'| rach -:'-.'rl'|1|_:l.:1rl‘l11.|:‘l'||.r
frum laterad b AT awesdiad sade, are Tisted o' Table 908
and [ig ¥ 5

Lach compartmuent s lied by & synovial sheath,
which is reflected enbo the cenbyined tendans.

SURERFICIAL MUSCLES
Vhere are seven supuerficial muscles sn ibe back of 1he
lvrerm:
MO
Brachiaradualiz (Fig. W57}
Fxtenzn carpi radialis longus
Extensur carps raclinde: hrevis
Lokensur dygitorurm (Frg 9.55).
Cadesvizer digzabi mnvierm
Exlgnsnr rarpa ulnaris.
All the sevew muscles oross b clhow joind, bost o
themn take orga fentirely oo pact) foom the b of the
latoval epicond yle of the humerus.
These muscles with thor perve supply and actions
are described in Tables 9.9 and 9,100,

+l TR N ehe L bk e

Addllional Foints

I The extansor digitorom aod eakensar indwes pass
throuph the same compariuent of He extecsor
retinacalum, and have a coraneo sytovizl sheath,

% The four tendons of the extensor digitorom emoergo
i und2rcover af the colenser retinaculam and fan
ol ncar the doesum of the hand, The beeedon 13 Dhe
redes fonger i joined on its med ialside by the leadan
afl ke exdenzor indicis, and the wndoen be the Tkl
e Ju juined an its redaal sice by B beao Teoduns
f Uhe exlensor digiti oninimi.

A O Ahe dorsun of the hand, adjpeent beowdeees ars
tﬂrmlﬂ}' crnnected togzether by three intertenadirogs
cepnections divegted phliqoely downwards amd
laterally. The inechal connection is strong; the Lk ral
conmechion 18 wisikesl and may be ab=ent
The four tendons and three interteosimews
connections are cmbedded in deep fascea, and
h:-gn:'ths:r form the cand af the subtendinuus
|f:-'.|_1|:u.3'p:|-:|1n'_~1|r|_pti_i::| SPHICE I tha dersan of the band.
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Evlencar carps ulnana

Exbanzar d] It mmim

ExarEnr cplinaculiym

. |_E'i'.ﬁ|'l'5-l'.lr CATFA LInEns

W I:E::Ina:n:an:nr dugili m-wilmm

FOREARM AMD HAMDO

Brachmradsal a
Exbansor farg rad ale king.s

Eslunau 2arpi rod Ale Brawa

Eslm1so digiomim

AbALcrar policis H'.n;|us._: |

Exlmrasor prdlizs artwis

«77 Exlrnsnr pellices nngus—l Il

Exlrnsne coipn raniy s |DI'I5LI5—‘

Culensod caipn radig g Braws

Exlenser dqiiniT

Exlemene iradic:e.

. 4.55 Mustles of e back of feeanrm. Tendong in 1=V compadments are shown

Table 8.8: Structures in various compariments under

extensor retinaculum
Comparimeni
i

]
I

Wi

Errucfure

L]

Abductor polli-a longus
Extensor policiz breviz
Extnsar carpi radialis langus
Fxrengar carpi rvdialis Eaguis
Catensor podhcis e
Exbensor dujdardin

Exstenaor vrdeis

Fogtenor inkerosseous nene
Ardarigr rarossaous arlery
Extansor digii mrinimi
Extensor carpi ulnaris

Salansed pallces longels —;

Eddrnsr e

Extenzor iglanim radahs Erews
F klansar rar nany i Exranao Sarm
racizlis lorgus
Estlanz o° -2igih r b
rminirmi

Exlenzo
audle:
aravis

Erleriser

Armericr —
wierasseons arery

Exbanaar
indices
Paslonor .

INIET L S el vl
Fig. 9.56; Transvorse soohion pasang sl above the wriat
E-"U'l'ﬂing slruciuras p{lﬁﬁlﬁﬂ dﬂl,!r.l 10 the 2LEME0r ratinaculum

Aoducior police: Wngus
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geclien 1 Upper Limb

(EBY  UPPER LIkA

_'7 B, lealaleral surazy

B =niciadiahs

Lalaral sppracendyler ndga

Emgisr carp ahidis ongus

Cimurdn peber 0r Sirigm i,
Cxlense cardi raul s Braws

PRCTEL s —— ] Exleusu cligitons
L _."'- Clemnsa digili Fiicir
Sapibuun P — Exlensan o3 vLlmari=

Fig. 9.57: Al humaruz . laws- and, ssan framr ta laksral sida,
bc =k crw 1he wnging ¢ 1he sevan superficial musches ol lhe farearm

DISFECTION

Separgle exlensor carp rathals brevis irom extensor
digitorum and vdentify deaply placed supingtor muscle.

Just dizlal b gupnator is akductor pollicis 1orgus.
Orher thrae musces autensor palliss longus. extensos
pelics Bravie and extansor indiis sre present distal 1o
atductor pedlicis ongus. [dently them all

Faatures

Thesn are as tolloses:

1 Supinatoe

Abductin pollicis longus [Fig. %3564
Fxtensnr pollicis brovis

Fulensr pollicis longos

Fxten-or imdicis

EULUIE T

In contrast tn the superficoal muscles, nene of the
deapr frwesslas ©1055 the elbosy joint. These hiove been
Lilrlated in Talkles 317 and Y12,

Deorsal Digital Expmnsion

Tl decsal dagal espansion jesiensor expansion) i a
sioal] teiangular apaneuensis (related o vach tenden
of thae exbensee dipkarum) covering the dommam of the
praximil plnﬂnm..: It boseer, wehich is proximal, covers
the myetacorpophikmgeal {BAF) print. The nam sendon
of the extensur digitoram woupies e central part of
the exdenswon, il i separated Trorm the M joint by a
buarsa.

The posterolateral corers of the prlensor dspansion
AT jn:1ir||:'r_1 |'|-'. bentcdoms ol The i lerssed amd of lumibrical
muscles, The cormers anicgtbached 6 the dae traneverse
metacarpal ligament The prints of attachenent ot the
interossen (proamall end Tumbrical (distal} are nften
callad "‘wing tendons' (Lig 454

mear the proximal interphalangend prnt the sxtensor
tondan divides inte a central =hip and twae collateral

Tabl 3.%: Atechments of superiiclal muscles of back of forearm

uaele
1. ARCaneus
Z. Brachwradlalla

Oraqun

Lateral epacondyte o humerws
Upgsr 2:3rd of laiaral supradnndydar nddge

nsartivn
Lataral Bur'sca af alecranan process o wing
Baze of showd procass of redius

Paztanior sur'aca of basa ol secannd metacarpal
Lo

Peslener surtace of base of thind metacarpal
Duasees gl imiddle phalanges of tha 2nd-Eh digits
Extanzor exparsian of ie bnpar

Baze of fith matacarpal bane

Acrigrs
Estonds glbcw janl

Flexes fineam at loow joint. rotates Forearm 2 he
rindprene posdian FrOm suoing o preng pogsilions

Exterda and abducis hana at wrisd joinl

of humars

3. Extensor carpi rdlzlls Lrwizr 123 @ lalerssl supracandydar ndge of

learig Ll humerus
4, Ewilapaoer chrpl cadialla breats Latersl epcandyle of humerus
&, Eatensor digitarum Lateral epkcandyle ol humerus
f. Externsor diglil minlm Lateral epicandyle ot humarus
7. Extenacr carg ulnarla Lateral spicondyle ol humirus

Table 5.10: Nerve supply and actlons of superficial muscles of back of forearm

Afusriie Nignve sugply
1. ANGHIELE Rediel nerse
2. Brachinradlala Radial nerva

Extanacr carpd radialls longus  Fadial nene

Extanacr carpd radisdls brevis
Exisnacr digatorum

Exiwnacr digill mininni
Exlebiadl carpl ulnatia

Bl Sl

Deep brarch ol -ad al nerve
Dopp breveh of -ad 8l nee
Deep brerch of radal neres
Leep brench of radial nerve

bExtends and abducis hana af wrig] jhinl

Extends fingers af harsd

Exlends melacarpophalangeal jolnt of lidle frgsr
Eatends arnd adducts kand at wrled joint
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Supirale:

Abiloer palleis
Kangus

Exlerter pall ey ——
langus

Exlanzor oo [icis bfenns

Erleresr ind cis *J

Fly. 8.58: Tha angen ol -he five daap musales od the beck of he
{araarm Irom the postar or aspects of the radias and uins

FOREARAM AND HAND  BEL

elips. The contral slip is prined by some Fbros foem the
marginsg al tho expansien, cros§ses the proxional
iterphalangeal joint, and is insorted on the dorsun of
Cher Tivse ol ke i = phalans, The teeoecollateeal slips
arg jomcred By e et thick marginal theestgnso:
cxposion. They then i eagh oither and are inserled
vt b doce ey of the bisse of He distal phalan.

Ad e metacarpophalangeal amd interphalangeal
ekl estoosar expansion fonms e doesal part of
Elwe fileovus citprsule 1of the puints.

Lhe retimincularc Iygamaents (liok Bgamend zh exderd
from the side of the procomal phalans, and fotmibs
fbrous flewor sheath, to the marging of Hw exbensar
gxpansivn to reach the base of the dstal phalans
([age. 2.54).

The wriscive tozevted ito e snveal digpfal copamzioees ef:
Ledew fuspen: First dorsal interosseons, second palmar
interossenus. (irst lumbrical, estensor digiterum =hp,
and extensor indicis.

Al wictie fingrr: Sacond and thind dorsal inte s, seoond
lumnbrical, extensor digitnrum slip.

Ay fiuner. Fourth dorsal inteross=eus, thictd palmar
internszeeuns, thitd lumbrical and extensor cligih:urum
sli}'.-.

Leltle fiager: Fourdh palmayr interossenus, faurth
lanbmcal, extensor digilocam ship anal @slenser digiti
I,

Tatabe 8.11: Attachments of deep muscles of back of forearm

Muzcig
1. Supinator {Fig. 3 4)

COrigin

Lateral epicondyle of Burfarus . annular
Igarman o fupesnor sadinulear |can

Irisearlichl

Meck ard whola shafl ol upper biArd
ot radius

Supinage crest ol ulna and depresson

Eetund 1t

. Abductor pollicls longus (Fig. 9,56 Pastenor surtace o shats o radive and ulna
Pastancr surlace of shall of rachus

Posiancr surdace o shall of wied

Poslaric- surdace ol shall ol ulng

2
d. Extenaor poilicls brevls
¢. Extenzor pollicls longus
b, Extenzor Indicls

Baze of firs] meracarpal bone
Base of pecxirnal phalars o thamb
Base nf dislal phaland &1 thumb
Extenscr expaniaian af ades iinger

Table 8.12; Merve supply and actions of deep muscles of back of forearm

Aol

1, Supliatar {Fig, §4)

Z. Abductor pallicis kangue [Fig. 9.5E8)
3. Exbepgor podleis brevla

4. Extenaor polllele longus

5. Extenacr Indlcla

Piarye Fomely

Deep branch af radial newe
Deep branch of rackal nerve
Deep branch of rackal nerde
Ceep branch of rackal parye
Ceep branch af frackal narve

TN
Supmatn of lee3arm whan albaw 5 axianded
Abducds and axdands thumb
Exiend= metacarpophalange:al juing ¢ thurb
Exiands dislal phalans al IFumnb
Ealands nekacgrpnphalangeal |aint o1 indax lingar
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Section 1 Uppsar Limb

UFPER LIME

Lataral |'.U'II Mla=iial
|

Pramum o Eah
al distal pFakans

Lizesum nl hase
ol middie phalans

Fxlansor eapanaca

Sacird -

lumibeical Thurd marmal
wil@nssacus
Second doraal
WNIBNCE R AL Tanden o
ok axleg0
Uigilomn

Fig. 9.59: The dorzal dequil cxpansion ol right middle finger
Mode the iraertons of INe lumbncala and inedssei wdo il

POSTERIOR INTEROSSEOUS NERVE

DISSECTICON

Deep terminal branch al ramal nerva poslerior
irterosseous neree and postanlon mlerossenus ateny:

[denlily Thes Dot lariar mee e sanus rnenye at tha distal
Drordiar af gxposed supinalor muscla, Trace its aranches
Lo e w2naud muscles.

Laok lor lae radial nerse in the lower lateral pan of
frent ol amm Eatwesn the brachicradialia, extensgr carm
radials langus latarally ard brachialis muzscle medially,
Trace tha two divisions of thiz neree ir the lateral parl
i the cubital Fazsa. The deep branch {oosterdiqr inmkarg-
EEEOUS nEre! Iraverses hetween the two plancs ol
SUpInELDT muscs and reaches the tack o the Rraarm
where i iz Already dentfied

The ngree ring anangst the muzcks of the back o
the forearm, and eads at the laval of 192 whgt n a
pseudngangan (Fyg 960

This ne s s Accompranied by postericr inlarossanus
Actary dislal e the sopinaler mozscla. This arkery is
Supplamanted by antericr inlarosseauas a-deny in lawer
arg-1ourh of the forearm.

Facrhures
ILis U g hied riecve ol e bags of e Toceaan. T is o branch
ol e eadial neeve given off i ghee cakbalal Fosse, qat
Eoclove e bessed b €l foberal cpiconcl e ol the huoneous.,

Course

Tt beging in cabital fossa. Pasees Iheangh sapinalor
muscle by reach back of twoeearm, whete §1desceinds
deenwarde- Woends inoa pestdaganglivn i the Al
Compartent of prlensor e linacilum

Relaticins

1T Ihaslernor inleroasens neroe leaves o oubadal Toden
and enders the Dack of the foacavm by passing
Pelwer Hhe Ceeo planes of Dlaes of the supinalor.
Wilhin the muscle 11 wirds Lackweards roangd the
Lageral sade of Lhe rocliag (T, O 607,

2 It vmerges from the supinator on the back of the
bt Hure b hes bebsecen the supechicial and decp
oz loes, Ar toe loweer border of the extensor pallicis
brevis, it passes deep to the extensor pollicis longus.
It then runs on the posterior surface of the
interosseous membrane up o the wrist where it
enlarges inmo a psowdoyeigior and onds by supplying
thi werist and intercarpal eints.

Brancivas

FPosterior interosscouns nerve gives moscular and
articular branches {Fig. %.47).
AL Aol Prasches
a. HBetore rercing Uhe supinalar, boanchegs are given
10 the eslenaee carps radealis beevis and Lo the
slpimabur.
b Whale pazsmg Bicoouel Hwe sopinador, aonuther
breanich 15 e B the sapinahore.

Prsiarar
IPLE S5 ERIE

SLpedicial
myscas ol

bigrs af 1ga garm
Commen

nicrasseans arerg ; SLpnEET
Obiguc rerc—— Prretsriar
Arfurar WlErdzE200%
Arery

IS (EEETETERE TS
Alalucior

paliviy lurey s

Exhanzaor
o b braygik

Edanser ralig
Irang s

Fronetar |
inirabus

Flg. B#: Course and relatona of \he postCrior NLENCSEE oL
rieryd and the Inlarassagus arfanas

Ilem0atedys
riernbagne
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Radial naree M M |

T arguel aniddiz iy ——t

T Bl GArH ': -\.:.;
rad o 1s g ke
[

Suae-hicizl — e :t

lemnina kranch | Lean kranch
P Gx0anzor LAr! | Ty g, Junz
1adales areyis II
| Shot bronclwy .
|
fee. Ewirnsar RqilsrLM
|
: —I' Ealengar cigili
- I e
—|!— E LIFMSIC K
Lanpg laleral I| Minansg
brarsn 1o | i, Lang medial manch 1o:
|
A pducian f e Ealunsr pallaziy

aolics lamges | lorigus

Erbarsor mcics
Exlansar b—tfe
Fohs el s i

Prrudagangins

Terruaz (el Al
1 2y ek
w1 plind,

Flg. #.51: Brarchas o the posterion iNEErosceaus nerse

CoAfler emergng tevm (ke supindtor, the neree
:.;i'n. v Al <Twert Peeaen e 460
i Tl'u_-' LS LEN TN digih,:-rur'n
i The eatepaor digni miram
m This grensor carpe uhgres,
Tt alse gaves b lanss Eranches.
i A lateral bBranwh supphics the abducier pollice
lomvgs and the extensor pollcis brewvis,
i. & medial branch supplies the extensor pollics-
longus and the extensor indicis.
B, Articnder Demnches
Articular branches are given bo
i. The weriss pnint.
ii. The diskal radioabaar joind.
il Intercaryal and intermetacarpal peint
UL Sreanry prmnhes
Ern-ary Branches are miven b the inlerasseans
et mbrare, Hwe eadioes amd the nlna.

POSTERICHE WMTEROSSEDLS ARTERY
Coursa

Pusterier nterosscons artery s (he sialler termirl
branch vt the commen interosseows, green off o thye
cubual fussa, It entees the hack of the forearm anad Jae.
im betweeen the muoscles thern

[t terminates By anastomusing wath the antenoe
INtCTOEECIT ACHTY.

FOREARM SO HAMD

Pakolions

1 Il ix the smaller teeminal broneh of the comcwon
internssenws artery in the cubital ossa.

2 It enters tho back of the forearm bv parsing botaeen
the nblique cord and the upper margin ot the
interasserus membrane {Fig. Yt}

3 I appears s the back of the torearm in the inteeval
hetween the supinater and the abductor pollicis
gz and Lthereafler accempanies the posterior
inlgrisaeyins erve A1 1he loveoy biotder of the
evbensar indicis, the arlery Beceriss markedly
recloced il ciods e anastonmosngg wilh e aslege
iouUresssss ackery v bdole resches dhe posterior
cumparbnent by oplercemg the inteoosaedns:
membrane al the wpper beeder of the pronater
quadratus. Thus inits lewer vne fourth, the back of
the toccarm 1= supplicd by the anterior intezosscons
arkery.

4 The pesiterior interfessgouns arlery gives att an

intebaseous revarrenl branch which runs aprronds
and takes part in the arastomes:s oo the back of the
lateval ¢ picordyle of the hwmeras (-0 Fig 5100

Mremonics -
Anferigr torearm muscles: Seperficial proup j
“Pretii Found Pamwele for Fighe i
Mot teres

Flexar < arpn racialis

Malirans Dapgus

Flisen Carpi aibnariz

Flosom digiorum supsering Lol

faterasse masclies: Actions of dorsal va. palmar
it hard “PAL ard Db

The Pairrear Adeloer aned e Dussal &l

- Ui yoour Bomied vz dabs wirh oy peard.

Moedian meree; Hind mpsoles innervafed < The
LOAF muscles™

Lumh-icals | and 2

Cpponens e lio

Alductar pollicis bravis

Flexar pollicis birevis

= Wedian mere ewits e cubital foesa by pas-iog
Larbrrcent fovn el of pronator lees while ulnac
artUry pates dewepr i Pl Lhe heady 1l Purmatur
b ris
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138

JFFER LIkiE

Ankerial inlerposeons anch of median nerve
stippelies 235 miuseles of Trend ol (he Toremm, e,
Menvr pollicis Tewgus, pronalor goadedos aod
laturial Tl of flesar digeateruem profundus.

Plesor retmaculum has o superfionl shp medially
and a deep slip lateraliv. Dheep bo saperfical shp
course wlnar nerve and vessels anil superficial to
the deep slip passes the tenden of Aexor carp
radalis.

Thenat eminence dins il inclode the adductor
pollicis mgcle I Simprises abducter padZicis
Brevis, Heser palliciz brevis and oppanens
pellicis.

Mudian nerve sapplios & rawsckes in the palom, thiee
Inuacles af thesvar emimence amd 15k ang 2nd
Tuenkcicals, s called “Lalem ter™s neree™, Medimn
nerve 15 alta the “Eve of Hhe haod™.

Do peeee s called "Muasician's meeee” T
supplies 15 inteansad amudcles af thae hard

Theee amie 12 miasclos an the lack of Joresacon, bae
are smaller Iving in opper 154th of the forearm,
frve are inserted close to the wrist: five get ioeerbed
intey the phalarges. All are sunplicd by posterior
interoaseous netve. Injury o the nerve causes
“weriat deop.

lataral 33 nail beds are supplied by median namee
afe angdial D32 nail beds by wloat nerve,

1. Which of the follweing netves leacs te werist drop?

CUNICOANATOMICAL PROBLEMS

Cas

el

A young man practising tennis complamed of serere
pain over lateral part of his right clbow, The pain
was pon pointed over his lateral epiconds e

# Why does pam occar over laterasl epicondvle

d

aTing tennis games?

+ Whirh nthee games can couse similar pam?

Ans: The pam is due to lateral epicondylitis, also-called
termis efbow. This is due to repeated microtrauma to

the
the

EYT

common extensor origin of extensor muscles of
foreamm. IF ran also accur io swimrnirse,
maslics, bashethall, tabee teminis. ie. any sport

which involves stremuous use of the extensors of the

e
a5

arm. It may be a degenerative condition.
el

& E5-pear-nld woman cemplained of abnesrmal
sersatipng in her vight thamb, index, middle and part
af ripge fingers. Her padn inckeased during might.
'J'Ln:r:_fu.-':qs f-in k:ﬁeg.ﬂ |]:F‘ ket thumb mmre-n'.eih-. 7

v Which perve was altected and where? Mame the

svrd i,

Ans: Median nerve is affected whale it travels deep to
thet fexor retinaculum, The syndrome is “carpal fusme!
aridrome’. There are abnormal sensation in lateral three

and

a half digits, but there is no foss of sensation over

lateral two-thirds of patm, The nerve supply of this area
is from palmar catanvows branch of median nerve
which passes superficial to the flexor retinaculum.

MULTIFLE CHOKCE saUESTHONS

a0 Unae

B Lacdiayl

c Sedian

ol Musculocueanepnz

Kuorve supple of acdaciog pedlices iz

A Mecdiao oweree

b Soperfcia’ branch of ulnae neev

¢ Dhep brarch of uliir nerve

d. Racliol nerve

Whieh of The rallawing i< The action ol dirsal
Tt B TG T

a Abduckiom of finpars

E. Clexiony oF et

o Adduction of fingers

d. Eatensinn of nwctacarpopholanges| jomd s

4. Which uf the fllowe g, mpscles is ot supplisd by
median oorve?

a. Abductir pellicns brevis

|

. Flewor polhces brevis

r. Lrppomens podlicie.

k|

HY]

CAdductor pollics

W hich ot the fullmong nerves s mealoed inearpal

el vmdrome?

d

r. Hadial

b, Melian
d  Rusenlocatieoos

. LHnar

&, Whach of the tollowing struciuses does et pass

tl
a

b

3|

wowgzh the carpal fomonwel?
. Palonar cutaoewos branch of mecdan neree
. hudian oeeyve

v Tendong af lexsr diyiooam profundos

. Tendon of flexor pollicis longuoe:
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7. buperficial cut only on the flexor retinacalum of
wrist would damage all strachires creepi:

a. bledian nppve
. Palmar cutaneons branch of median nerve
«. Falmar cutaeous branch of ulnar pepve
d. Ullnar nerne
. All the Eolluwang structures are rrezent in flwe canpal
tunme] exoept:
4. Tendon of palmaris longus

L3

b. Tendon of flexor pollicis longus
. Tendons of fenor digiberam prefundues
d. bedian nere -

9. Compressinn of median nerve within carpal tunnel
causes inahiliy Lo

ANSWERS

FOREARM AND HAMD  Bkis

4, Flex the interphalangeal joint of thumb

l:. Extenad the intorphalangeal joint af thurmolr

e Addoct the thumb

d. Abduct the thumb

de Cuervamn’s disease affects:

i Tencdons of abductor pallicis longus and
abductor polliciz brovis

b. Tendons of abducknr pallicis lngas and extansot
pollicis brevis

. Tendina of extensar carpi radialis longus amd
extensarr carpi radialis byevis

d. Tondons of flexnt pollicis kmpus and flesor
pollicis brewvis

-1'& - B . a 4.d 5b 6 a 7. a

%3 5.4 '.Iﬂ.'-h'.: r
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Joints of Upper Limb

Frararding di _;rrr!rb:?' n'ﬂ.ll"urllﬁ dirai i ase u__plrl"'r"ﬂl:ﬁl. chksie fa e fru_lfr..? e Frmn:;l taciai sy J:lrrl"l":ﬂ?

INTRODUCTION

Joints are wibes whene bwo or more bones ar carlilagmes
Aty late: Froe movements oocar at the senosial joints.
Fhoulder qoant is the maost freely mobcle joint. Shoulder
kb puds ceceasnes mobiliby at thie cosbol ik onen stabiline,
sirwe both are motb feazble o the same degeee. The
CAFEVing argzle i1 pelabion o eloow joant s be facilicate
carewing nljacts like fogkets withoot beiting the pelis,

Bupinalien and promatien ane basw mosenents for
the sorvival vl horman beic g, Thiring prosatsm Ly food
iz picked and by supinalicn it i pul gl the righl place—
the rrru bl W hile “siving, e parsoees, while“zuting
LI SUpLtales,

Thir firsl carpuomuotdcarpal jreint allows mgvements
el uppusition of thumb witn the inggrs hae picking w
er huldiogs things. Chomib is the st impartant digil.
Formember Muni Dnimacharca asked Felavya 1o give
hus risht thume as Griree-Daizlina, =0 that he e nnd ahle
b eutemart Arjana in erchers.

SHOULDER IRDLE

Thu showlder girdle connects the wpper lirh g the axaal
skelaton, It ronsists of the clavicls and the seanala.
Anterivrly. che clavicle reaches the <lermum aand
articulates with it at the Asteemsw lasicolar oink The
clavicle and the scapula are united Lo earh ather at the
acromminclas icular joint. The scapely i ook copune ol
to the axial skeleton direcily, ol woatbached ot
through musclhes. The clavichs and the scapsa Tae
boon stwcied in Chapler 20 The jeints of the shonldaer
wrdle are dosseilwd Delose,

STERNOCLAVICULAR JOINT

DISSECTION

Hemoye Ihe subclavios orusche Irom firs: b al ils
aHachront with it costal carlilage. 1entify the coslo-
clawleular gament.

r';_':;l' I R arres e sty £ Fa -ﬁv ll'l.l'illlr.l'ilrl.lﬂ? ware e ddbwaniidion |l:lu"'|;,rm.|.iu.|"|

SR ke

Cafine ha sterrnodlavsaular joinl and Gean the antanar
and supanal Surlaces of the capsula al hes poinl. Gol
cAaredully tircuyh Lha jaird b2 sapass lhe mtra-adicuolar
dizgc posdionsd belwaen e clavicle and e starmum.
Tha librrecailaginous dise drades the pind davrly irle &
Superdrmacthal and an nleralaieral compatmanlts.

Featuras

Chw stermglavicala joint i g senowial joird, T i 3
com st paand s Hhe e aig thaee elomowecks Giking pal
in il namely the mesdial end of the Javadle, 1he
claviculag peds bred e anuba o steam, el Ehe upper
sortace of ehe ficst wosial carlilage. TUs o conmpeles jomi
as fe oy s sulbadivided o Lo coneparlme ks,
supenianelial i inferolsteral Ly g mbric-artcoular dJise
(Fig 1120,

The aetacefor siertee of the claele = covered warh
Filbrocartilacme (as the ol v e v membrane boene] The
suckace 15 conves from above downevacds and slishtly
wencavy from front to back, The sternal surface is
smialler than the claviculor surfoce. It hos o reciprocal
comvexity and concavibe, Becauwse of the cumeavoconies
shape of the articular surfaces, the jo.ntcan be classified
ax a zaddle joint.

The vowesitar fivegren! = attached laterally o the
marging ot the clavicular avtivalar suclace, and oedially
to the marging of the articalar aveas o the =temuom
and oo the frst costal cankilyze, I8 s steomg anteriorly
and puasteriorly selwere b constitgbes tae aneerice amd
THteriar Sterec s iceular ey aments,

Hivwerve b, B oo Buonad of unden ol This grinl is the
aeticiedar dise Tove Qs i+ atkaches] Tteral By dvedboe clasice
art raugh ace above g pogsterior dg e athizalar
arei for thae stecnnen Infeoiocly, the dise asoatiachesd b
the sberiam wend ko thae Tiest ceatal carbilagee st bhasir
parckior Anterierly ard pesteriorly the dise fuses with
the Laprule,
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Svuparyrydeal
GO 3l

Irierelavicular —
Iigamenl

Campiale anmizular dizs

JOIMTS OF UPPEA L IMA 141

ACTEAKCI WU &F ul

b ]
) [ P
1 . .
e Tuslodhaveular = Cli“ﬂtu-' al-IJ Ir_ur.-u_.u:-_rd pars
-‘t' igairenl il Girpoclaviculin ligamenl
— = Infarolalara] o ari et

Fig. 10.1: Tk stermocdavicular avd acromigelavicular joints

Thire wre two other igramen s assocabed with this
orok. The pukerstsnicalar lighrment passes bebween the
sternal ends ot the vight and Tefr claviches, sume of its
fibres bring atlachied lo ‘he upper barder of the
mdirabrigm sheenn (Fig 10 T

The vasten fagieher Dadeiee? s attached aborve to the
midgh area oo he inferor aspect of the medial end of
the ol le. Liferwarky, it is attached tis the first costal
carlilage ard to the Brst 1ib [t consists b avderior ad
posleior T,

Blood soppdi: [nternal thoracic and supeascapular
Arhercs,

Meray Fpie: Medial supraclavicalar nevve
Maiomenbs: Mosvconents of the sleveacclnicalar juint can
be best understoed by visualizing the rmovement at the
lateral erd of clavicle. These nuveciments ace vlevation
depression, profracticn / retraction and anterior and
posterior rolalion af fee Clavicle The anterior aond
posterior rtation of clavicle s unilezed noovorhead
nuweetinenls al the shauldder gicdle.

ACROMIOCLAVICULAR JOINT

DISZECTION

Hemove The muscles aached 1o the [atarsl end of
Clawicle and acromial process ol scapula. Dehne the
amicirlar capsule surrounding Ihe jaint. Cut through the
capsule 1a idelify the inlra-aricular dise Look foe the
sttong eordeuclavicular ligameant

Faotures
The aceoeviow lrvicnlar sk s @ plone synimaal wsint. Ly
i5 hermayd |:'!|§.- arhiculaticry oF sensll faoebs Prﬁ-ﬁent:
oA he latesal endd of ehe chavic™y
i, O the redial margn of the acromaon process ol
e scapula, The Facets are coverod with fibre-

vartilage The cavaty of the joint iz subdivided by
aracficalar di=c which may have perforation in i
thag. Tuil.

T b bwanes ace beeld tegrether by a fbrowos capsule and
Py e arbecalar <lesc, s ever, the mamn bond of uniom
between the scapula and the clavicle is the
encceclavicular lprament describad beliny (Fig. 1401,

Blined sl Suprazcapuler and thoraces, fognial
aiCheTids,

Moy stepls Lateral supraclavicular nerve.
Advpwaesia: S e ien e of shoulder givdle

Coracocioyvicular Lipdmanl

Che ligamen! consisls of {wa packs—uoonod and
trapesnd. The Liapesond part s atbachaed, below e the
L et sbulice of fhe coracond process; ond above to the
trapegond hne amn he ioferer socfave of the lateral part
el W cligvncle The coooed prart s attached, bBelow t
e ot of Fle coracoil process just lateral bo the
scapular notely Ie s attached above 2o the inferior
wdg Tace of the el wcle on the conid tibercle.

Movamants of tha Shoulder Grdle

FMovements ok the neo eints of the gicdle ave alwavs
associatod with the movements of the scapula
{Tigs 120 to fl. The myaraments of the scapula marv or
mav not be associated with the movements of the
shoulder jount. The various moaments at shrulder
inrdle are dezcribad below,

a. Elevwriou af the scapula [as in shrugging 1he

shaulder=) The mivement iz hmu:._}-lhl abusnk Toy the
uppeer Fibres of The raperios and Tip the Teasatoe
SCApLlas.
IFis amsnciabedd with, b cdessid o of thae Lt ral wnal,
ancd duegreessiom of the o] ened of thae clavicle. The
clav e monees ronnel @ o enherapostenor ois formed
4t cosboclas oular Brament (Fig 19.Zal.
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Sactian 1 Uppar Limb

UFFPER LIMBE

F Ieprvs i of the scapala (drooping, of the shoulduer).
It i vnaght abwut by gravity, and actively by the
losee dibees ol 1he setraios anterior and by the
pectoralis minar.
1t s aseocivbed s ith 1he deprassion of the latecal and,
and clovatiem of the medial end of the clavicle
{Fig. 10.2b}.

Mencermends Lap arel (B} acsur inindersabesal comparttent,

oo Pretraction of the scapula {as i pushing and
[rnching movements) 1t e broughe abant by Lhe
sertatus anterior and by the prectorahs mooee.

I 35 associabed with forward masements of te kel
end and backward movement of the medzal od af
Hroe clavicle [Fig, 1020,

. Belenctmn n the scapala {squanoy the shoulders) =

Trrgught aberut by the thomboids and By the moddle
fabares al The traperius,
It 1% associaled with backward owowvement of the
livreral ened acnd Daearsd movement of the medial encl
uf the clavicle (Fig. 11.2d4). Movements (cland )
wccar 0 superamedial Comparment.

. Lotererl o7 forgmerd rofation of the scapula tound the
chest wall takes place during overhead abduchon

Elevalice

Suparior anglo
doanwards

)
J

Retraclizn

L]

.' H .l'l ‘|ﬂ|:||-.-0;| Uﬂl-\-l?r']h
s
J-"“
\_%_mm rivlat an Megial 'D'-ann:\'\-
of inferior angia

of milenn-arnk

of the armn. The scapula rebates accuwend the ceracs-
clavivular ligaments, The movement i becughl about
by the vpper libres of the rgresios and e Toveer
filzes al the serratus anterice Tlos movement s
asanciated with rokation of the clavicle aoownd its
Tong axis (Fig. Ll.2Za).

. Adediad o paceaerred potatios of the scapula e
mider the inthience of gravity, althogh it ran be
brought about actively by the bevadar seapnlae and
thwe rhomboids (Fg. 1020
Mo canents {re) and Hpeccuarin inferoiateral coenpar-

tment.

Ligeamgnts of the Scapula

Thie cortconyspiiad Wgannnt o T, 280 s o devaeg s
ligarmuent. e apes of which is attached Lo tle G of He
o, dral e Tedse b e lateral border ul 1he
voragond prewess.

The acromgm, the norarnacroondal ligamueot ancd the
coracmd progcss, logether farm the raredvlcnibsad 20k,
which is boore s Ahe secondary socket for the Tead of
the humerus 1t adds e the stabiliy of the ot and
protects the Tead of the huemerws

SaapEsrial el
LETWAFTS. .

: ﬂ| ekl cavlly

_,..

Glureiy £3vily
/_(‘y Tncing diwwrimarde

ih

Figs 10.2a ta I: Ma.sermnenils of fha right shoutder gur»:ih; ia1 Elevation, (h) deprassion. oy piohaction. (d) rarraction, (e lalgral

rodiabcan al inlernar angla. ad 0 madial rotalind ol infeior 2
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[T 3uoraataiular
Suvprascapular nnrer grlony and wein

Supastapular ligament—,;
and nairh !

Igarnen|
= S o

Flg. 10.3: Tha saprascagdar and spinoglensd Ioaments

Tl sigpazseapundit Traammend:s [ copreerts the scapulor
ncy e a foramen, The suprascapolar nerve pat-s
el ther ligament, and the soprascapalar artery and

v alrve e ligarment (Fig. 1031

Tive spvaoglegoid et Tt is a0 weeak band which
bridges the spmoglenod notch. The swarascapular
neree ard vessels pass beneath the arch to enter Lhe

mfraspanows fossa

SHOULDER JOINT

DISEECTION

Having stsdied all 1he muscles at Tha uppar and of 1he
scapula, s wise B open ard pasp mlo 1he mosi mobile
shoulder [oint.

Idetily Lhé muscles atlachaed to the greater and
kaguer tubamslys ol hurmerus. Desp o the acromion ook
1or tha subacromial bursa.

Iduntily coracoid process, acromisan propess snd
nangular caracoacromial arch hinding Ihese tag bones
ugelher.

Trace ke supraspinatus muscle from supraspinous
Iossa of scapula 1o the greater Whercte of humanss. On
ie way it is intimatedy fused Lo the capsule of the shouldat
joint. Inihe =ame way, lerdons of infraspinatus and enes
mingr alsg Wwse with the postenor part ol he capsise.

Inferiory trage e tendon af [ong head of bicaps
brachii eom the ndragieraoid twbercle o scapula.

Cul throwgh the subscapulans muscle al the rack al
seapdla. 1 also gets lused with the anlarior par ol
capsu ke al 1he sheoldar jint 2: il passes to he ksser
fubwrecde Sf hursaras.

Having sludied Lhe Structures relzted 1o shoulder
jraird, thes capsula ol ke joinl is Lo ba opensd

Spnrglara

JAINTS OF LEREE LIME

A vartical melgion 1S grven in e poslanar pan af he
CaEpsUba ol 1 shouldar pirnt. Thea arm is mlated madially
and Latarally. Thee helps in head o humerus getting
saparaled from Lhe shallow glenaid caviby.

Ingida the capsule the shining tlendon of long hegd of
biceps brachiiis visible as it traverses the inleriubsrgalar
sulous 1o reach the supreglenokd tubercle of scapula.
This landon alsao gels cantinuous wilh the labrum
glarmidale atiached o the im ol glencid cavity.

Type

The shrnlder ol s o synote] ok of all anad seeket
ATy,

The-articular sarfacy, Hgoments, bansy related wo thos
ienprortiend eink ane coploined el

Arficular Surfoce

The peint 1= formed by articulabon ot the glenoud cavaty
uf seapula and the head of the bummeros. Therefore, it is
alsa known as the glenotumeral articulotion.
Structurally. i is a weak print becouse the glenoid
cavity is tor small and shallow to hold the head of the
humenis in place (the head s four times the size of the
gleowid cavitv]. Homwever, this armamgement permits
great mobility. Stabilite of the joint is maintained by
the ferllowing factns,
1 The enracoacromaal aegh or secondary sockel For
U b o thee e rus (o Fig . 6.8
2 The musculetendonaws cull of the shoulde
e Fig 6.7
3 Thue glemendal Jabrum (Latin Tip) helps in
deepeang the glenoid fossa. Stalilite 12 alsu
provviched Ty the muscles afbachung the Tiomerys
tor Bl pectieral girdle, thoe losg beid of the Liceqes
bractin, Uhe Long head of i tooeps brachm
Atmuspheric prossure s stisbulses e i

Ligarmanis

L The copawlar Sanami: It is very bwee and peomits froe
movernents, It 35 loast suppastied interivecly where
disloratinns are commaon. Such a dislocation may

damage thr closehy rolated axillane nemew {we Fig. 61210,

o Medially, the capaale iz atached & the scapula
eyrud e suptaglenoid lihercle and the rmargins
af e AT,

* Laterally, ot s alached 0o ihe anatomical neck ot
thes Tiumeras with the melloaving exceptions:
Infericely, e atlachment gxlends dwn to the
surpical nk
Supenorhy, it i defucient for pagsuge of e lendon
wf Bhe looes heid af thee Bicepss Brachin.
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Section 1 Upypsar Limb

144 LIFFEH LG

 Anteriotly, the capsule v reinforcsd by supple-
mntal bands called the superioe, midadbe and
iferior glenchumeral ligaments.

Tl area bedweeon the superior and middle
glemewameral ligamon i a paint of seeakness o
the copsule {Formren of Weitbrochtt which is a
common site of anheriar dishacation of hameral
head.

The capsule i lined with s1novial membrane. Ao
extonsion of this membrane fanms a ubula sheath
fow the tondon of the long Tuast af the Biceps
Tuachii.

T caracaiaiengt doarrenn e IE eakbencds frooo Hhe oot

of 1he crracond process o e neck of the bmerws

crpoaite the greater tberche, 1k gooes strength be fhe
capsile.

3 Tran=oersc honeral lpeoaet [Ebrdges the upper pan
of e Bicipitat groove af the humons (bebaeen thie
ervater and Jesser tubencles). The tendon of the long
head af the Diceps brachii passes dezn to the
hgnment

4 The yleneeial Takez: 16 is o Hbrocactilaginons nm
which convems e g ing of the glanoid cavity, thus
increosing the deptby of e cavity,

Burzae Relaled o the Jaink
1 The subacromial (sabsleltaoidy bussa (i Figs 6.7
and .k
The subscapulari: barsa. conimanivates with the
paint cavity.
¥ The infrasploatus bursa, may commnunicate watl the
oLl il
Tac rubweruminl bura and the subdeltiad bursae are
cevmamonly continurs with cach other but masy b
separate. Collectvely they ate called tne subacromial
buarsa, which sepanabes the acsomion process aod the

-

r-

AZrmar.

Sup erpneluE

Iniraapinalus
Fraabsnos “iras of calivid

Teras 1-nn

G anadal laaram
Lowigy hiegil 4F Incap s Brarha

Pl neryn and prelarnr
arcurmiles hupesa w2958 5

Teres magr

e
I 1
S |
40,
Al ke

coracaactimidal ligaments feam the supraspinatus
tendon and permits smuoth melen, Sy failore of this
machaniamn can lead o indlamenalery conditions of the
supraspinatus tendon.

Rederd ok

o Spperioedy. Ceracnacronal vk, suabsscremial bucsa,
5u!_‘:|'.i';i|'rill'||=.tu:‘-'| and deltuwial (Fig. 160.1).

o fetteriele Doz head of the triceps buachii, axillary
meryes and postericr ciroumbles humesal artery.

w Auberierli: Snbscapulacis, coracehrachializ, short

haziael @ Tgeps brachii and deltind.

Posterioriy: Inlcaspinatus, reres mmaor anst delinid.

Bivfer the ioind. Tendon of the lome haiod of fhe Taceps

Briche.

Blood Supply

1 Antenier circomilex bumeral vessels.
2 [Fasterior ciecwemflox humeral voessels.
3 Guprascapular vassels,

4 Subecapular vossols,

Marve SupHy

1 Acallary necvee.
2 Musculooubaneans neee,
3 suprascapular merve.

Movsments of Shoulder Jolnt

The shoulder oind enjays great treedom of noelhlity
at the cost of chabulity. Thors is no other joiot i U
body which is more mabile than the shoulder joint. Thas
wide range of mobility is due to laxity of its fibrous
capsule, and the four times large size of the hea d of the
humerus as compared with the shallow glenoid cavity.
The range of muvements s furtber anereased T

Sabarramal byrea
Comzcazimn Al gamen
Arapwr Mz ol drlmd

Terduwn of len] heerd of beeps brachn

Laracoid procays
Capsain al shoakder join
Crephai wkin

Cou aabrachiahs
%72l REA Al s Wach

Parlarl = mag

Sabizapalans

— Grachial vassn s

Fig. 10.4: Schemebc sagetal selinn shewing (elabcas aof the shoulagr jomn
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cancurcent movements of the slialder l;:in.llc
(Fipgs 10.%3 and b and LG 0 ).

IMowever, this large range ol malion makes
shenobumeral joint mwrs susceptible e dislocatune,
instability. Jdeygenerative rlanges and olher painful
conditinns sperially in individuals whe periorm
repetitive overbead mobions [onckelers)

binements of the choulder pint are considered it
relation b0 the scapula vather than in realon 1o he
sagittal and comomal planes. When the arm iz by Hiw gisle
[in the resting position] the g lengid cavily faces almast
equally forwards and laterally; and the had of the
hwrners tacos redially and Fackeeands Koepug (hese
directions in mind, the movements are aolvaed as
bndloes.

1 Flegnm engd evteveaon: Laning Hexiom the aron mnees
forivards and medially, and during sxtensinn 1he
aron meves backwards and laterally. Thes Mlesion
and extension take place in a plang parcalle] by fha:
surtace of the glenrid cavity (Figs 10650 and b

2 Abdreclionn aed eddection take placo at vight anglos
to the planc of flexion and extensicn, i
approximately midwav betwoon thae sagittal and

JAOINTS OF UPPER LIME

Flagan
f‘l-«
GE J )T
SRS, T
&l
Exnangion
0 L"I
Wedial rotadon . ',:I?

LHJ:EI dl retstan

Figz 1t 58 and b Plares of movemants of the shaulder joinl.
(3 Fexinn. exterson, andudion, add sslion. and (b madkal and
linlgral rafaticns

fh 15}

Figs 10.6a 1o01: Mavarnemnis of The anouldes ok (a] Flexlon. B exlenzion, (o ebduction, (d) adducion. {2 medial roiation, (fplateral

rokafion
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LIPFER LIME

coronal planes. In abductior, the arm moves
anterolaterally away from the trunk. Lhis
mneroenl LS i the same plane as that ot the body
wf the wtapuala (Fips 1060 and d).

3 Adoufind aed Takeen] regabions are hesl demonstrated
with a mid Aexed Clbow. D Hhis posidion, the hand
is moved medially scress thae chuest in medial
rotation, and laveradly in Laberal colation of fhe
showldor joint (Fags 10.0e andd £).

4 Circwmdiecton is a comimnatiom of different e
munts as a result of which the hand moscs aloey;
acircle. The range of any movement depend: an
the availabiliey of 2o area of free orticwlar surface
ary the hwad f tho humeros.

Muscles bringing about movements at shoulder
juint are showen in Table 1401, Abducoon has been
analysed.

Anolysls of the crverhacd meverment of tha sthouldar

The ovverheied oevements of lexion and abducton of
the shoulder ace Brreught abeut by smoth and
coordinate motion at all joints at the shoulder comples:

alenohumeral, stermaclavicular, acTowvine lanricular, and
scapulothueracic. Only glenohomeral joint motien
catnot brng about fhe LBN degprees ot movement that
rakes place in wverhead shoulder movemnents. The
scapula contributes e wrerhewd Eexion and ahdoction
by ratating upwardly by 50-60 degeecs. The

.
l i
slenobumeral jinnt contribaates 10120 degreas of
flexiom and YO-1H] degeees ol abduction ot total 170
1) degress of evethend mosoments. This makes the
pverdll ratio of 2 deprer of mueton of shoulder oo
depree of scapulothoracic motion and i otten rederved
tr 3y “Leapula-humeral Bhvthm™ This Tor every 15
depraes ol elevation, 1 degrecs avcur ot shonlder joint
and & degrees are due o moveament of The scapula.

The humeral bead undergecs Lateral Totalion at
atioikd 40 deprees of abductivn ke help clear thn greater
tubcrcle under the acromion, Although dellpid is the
rraa alvducine nf the chowlder, the robaboe mnscles,
narowely the supraspinatus, infraspinatas, eees minar
and Hoge subscapularis play a very imperkant reile in
providing stalic and dynamic ktal:l'hh' e e head of
the hurweess. Thus Hee deltndd and these doure mascles
sonsbrute o "eouple” which permits trae abd ot in
the plane of the budy af the scapula.

In additivn, /e scapular moscles such as trapezius,
serratus anteror, levalne scapulae and thumboids
provide stabibty and mobility to the scapola o te
ooordinared voerhised motinn.

Lorratus antoerwer s chielly inaetted into the dferr
angte of scapula. B rodales this angle laterally. At the
same time traperio- rotates the medial barder at Tout
of spine of scapula dew neards. The synetgic action vt
these bwa muscles tams the glenoid cavity upwards
increasing the tange uf abeluctiun al 1he shoulder joint,

Tabde 18.1; Muzches bringing abaul movemenls o e shoukder jodnd

Movermenia Aain muscigs

1. Flrlon » Clawcular head ol the pecimalis major

= Ardarior Frges af dalvald
2. Exlenzn + Peoslencs libres el dalland
+ Lalissirfgs oaigl

3. Adduchon « Fectoralis majar
v Latazimus dorsi
* Short haad ol kécaps Brachii
* Long head al ncans Beachil

Apcassany riusoes

v Comagobrachialls

= Shar head of Hoesa bracqw

» Teres major

= Long head ol mceps brichi
Sernoceslal huad ol the pectodala major
Taras mapar

Corapshre:niale

+

4. Anchection + Brlh initiyle abduchon and are invohad —~
thrcoghaut the raroe o ebduciion fom 25=90°

= Serralus anlanor 90" -180°

« Upper £nd kowar hbwas of Irapmsios 9071807

R Mackal rolaten « Pectoralis major
« Anierior ferss of dalipid
+ Latizsimas corsi
» Tares major

6. Lateral rotation * Pastorior libves of daltd
» |nirasapinalaa
« Teras mined

v Subscapularis
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The clavicle mnay be dislecaded af -t of 115 cnds.
Ac the medial #nd, it g vsualle dislecibed
borve ards, Boackesared dislacabion is rare as 0 ix
prevenbed e e Costoclavicular ligament.

Tl zparin bownd wf union betueen the dlavicle and
the manubrmm 15 the arboalar dise. Apart from
ity whiachment to the jwint capsule the disc is alse
attachued abeve to the medial end of the clavicle,
and below to the vanubriom. This prevents the
stermnal end of the clavicle from tiltingg wpwards
when the weight of the arm cepresses the acnomial
cod [Fig. 16,10

Uhe clavicle dislocates upwands at the ackomio-
clawicular jont. because the clavicle ovenides Lhe
acromion.

Uhe weight of the imb is tranamitted Teom The
scapula tee the clavicle theaugh 1he caraca-
clavicular figamenl, and leet the clavicle o Hie
slernuarm Uhrewgh Uhe Slern viculae il Soone
af Ahe weipht qlao passes 1o the Gestoob By the
coshoclivacular ligament. The clavicle usually
fraciares beleeen these deo ligaments (Fio. 1011
Listpcarion: The showlder oant s oore prooe w
dislocidien thao any uther ont. This = due to
baxite of the ce psule wnd the dispeoportionate aces
uf the wrbcalar sucfaces Dusbecation neually woours
when the arm 15 abducted. In thiz position, the
bwend of the humerus oresses apamst the Iower
uns=upputted part of the capsular ligament. Lhus
almost always the dislocation is primarily
subplencid. Uislocation endangers the axillay
merye which iz closaly related te thue bveer part of
the print capsule (e Fig. 5.12].

chrremnnr geeinmde, In evdet Lo awvoid ankelesis,
many disedsdi al the shoudder prinl are breated in
A rplimiu i i ion of Lhe oanl, Do Ehis poadisn,
Whe arm iz abducted by A5-90 degrees.

Stosdater e pants [reikakuen af the pesibunceum
andeclving diplragm from any sorreanding
patloelogy cimases referned pn i the shoulier

This e s Broavse the phrenic rerve carrving

imp Lses from pentonoem and the supraclavicular
rarees (supplving the skm awer the shoulder) beth
arise from spmal segments O30 O (Figs 107D
and b}

# The shoulder joint is mast comoonly approached

jsarmicallyl from the front Floweser, for
aspiration she needle may be introduced either
anteviorly throweh the deltopectaral triangle
(elivier Loy Whe deltrid], v [aterally just el the
agrrminn §Fig. LILA].

Crtozek shealder! This 6 a camman resusrengo.
Fathuelmgica Iy, the dwr laves ol the spneial

JUXMTS OF LIFFER LIME 147

membirame berome adharend B epch nlhers
Clinicady, the paiienl {uzually J0-A0 vears of aget
e laing of prepg reasively wceedsing paie in
showbder, shiffress im the point and pesteichion of
all mavements pacticularly cedermal rodatinn,
abaluckior, abd medial rotabion As the conke-
Butien o Mhe gleoobomeral puint s redoced, e
patierd showrs altered seapulo-himeral dhythm
due b exceagiv? vee of seapulbic roodion whele
porforming overhead flecon amd aldoctnn

The surcoundimy muscles shoeee diguse atropho.
The disease s self- IJmit'LnE and the paticot mey
TeCOver Spimtaneousy inoabout beeo years amd
much =arclier by phvsiotherapy.

Shoulder |uLnt disease can be excluded -f the
patientcan raise both hes arns aboyve the head and
bring the twvo palms together (Fig. 2LY;. Deltoid
rmuscle and axillaty nemve are likely b0 be intact.

DANCING SHOULDER

Wihan ong Nowgs (ha arne & shacider jond,
thare @ ona smal poen
W you MUst remember;
whether it s July or Nowamber
there (s & garmide of WD Muscies
Fectaralis mayar artg Antéray daling i the lusshas,

To Teres maioy, Lakissimus odarst was Aoty markied

B whiie axiending, thase ool joimed with Posiaridr deniai,

in agdduchion of course,
e pzini decined 7 beRer caurse,

it went aff wirh fa majiors (Pacloralis maior and Teres

(AN,

n the way they stoppead & some gazers.
The wwp majiere danced with Subreapulars
during madial rotakorn
Even Aafanar gattrog ang Labssirs Jorsr,
Sa0n jained Haa hapey lirkatian

Ware waals tho it fa [lerally gl
Ient Koo a8 Sifforonce 0 fhe mers,
Postenor golaud dances il Infrasoirahss,
Evart Tarss riinor camas and angoiahes.

Wirar just abduchion (8 desireo,
Supraspnaios aed Mua-Jdeliond are reguired,
Bur i Kaoi! Baw has fo da ihe Bowhng
came Traperius and Sarralus ar@niar Iliowing

Smali muscles arowvida statuihy
LErge cnes give il rmoklily
And shawldar joni JaAcEs.

garaoes 2 danaces.
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|il '!

Camladder
L Y

Lipmacn, duodenism

3mall irmeatire

Lamye imEesins

Spaohaksmic facl

Flgs 10,78 amd B [a) Shaolgder lip paln. SRhe sies ol relered paln 152 shown, and {e] anaiomacal basis ol refermed pan

Fig. 10.8: Sit= af aspiration of shoukdar oind

Fig. 10.9: Excluzian of shouldar poind disgass
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ELBOW JOINT

DISSECTHON

Cut Mrough the muscles arising Irom tha lateral and
rredial eppcaredyles of humenas and rellect ihem disiglly
il reot alreachy done,

Al=o cul through biceps brachii, brachisks and tricepa
brachii 3 cm proximal ig 1he elbow joint and reflect them
distalhy.

Remove gl the muscles fused wilh tha fibroons
capsi-e of the elbow jmnt and Jefing its akachments.

Faohires

Tle el peint e i Tingge varety ol synoyial poant
bk ey A boveesr erd il bunmeeras s the opper veods
wof raclive and alna bone:

Clheve joant s the tecm wsed for bumereradial and
burcronlnar joinks. The teem elbow complex also
includes the superior radioulnar wintg alsc.

Arileubor Sumfoces

Linpadsr
Lhe capitulum and teochloa of the humerus.

The cuvennid frssa Livs just aboso the trochles and is
dosigned in 2 manmer that the coromaid processal ulng
fiLs annlor it i esdeemae Flosinn, Similasly the radial lpesa
jast b Bl cagribulom alliess tor radial bead Bbting
ey Bl ractmnl fuesi in eslegame Tlexion,

Lﬂ"’.: T

Lpper surfoce of the beid of the radogs articulintes
with the capibulum
Truchlear notch of the wlns articalabes with the
mochlca ot the humerus (Fig 100308
The elbaw joint 15 condioogs with the supesive
radioulnar jownt. | he humerorachal, the hunwronlnar
and the superior radioninar joints are together known
as cubital articulatioms.

Ligpcirrwes ke

1 Capmindariemuient. Snpweeisly, itis attached to the lodver
encd ol The humerus in sock aswas that the capitu o,
thes L lea, 1he 1adial Bassa, the coronaid fssa and
e ol e ranin Tossa are inlracapeaalar, lufermdially,
it 35 athached Lo the margin of e iochlear retely of
the wlng excepd Luberally; inferaletenatin, 0 s albaclied
ko the aommlae Tigamend of the supenior caduweulnae
jomnt. The syvouedal membriane Times the capsude and
the fossaw, named abovre,
The erferaor fizonent, and the poskerier Ldnnet oo
thickening wf the capsule.

2 The uhaar collatere! fewmeeet s triangular wn shape
(Fig. 10.11). Its apex is attached to the medial

JOIMTS OF UPPER LIME  REE]

1 Elbaw [den

Sap lulum al humerus
arz.alalas sadh upper sufarn
athaed nl ragd us

TrCh Ca 0l hunwrys anlzailabas
il IFacFledr rolch 4f ulna

Suparior radloulnar jelnt

The circumilererice af e =g
ol i mdins amaalates wilk he
rarhal malck 2if Llna

Fig. 10.10: Tha cubital adiculalicns. sw:luding rhw elbow and
superior radioulngr (G

*Aeniad spconcdn ¢ P AR

Dleroncn
Posiariar band

Anlerial band fn:d abhe g
Laand of ulvan Sallassnal larmend

Larzraid praces: af ulna

Flg. 12.11: The ulnar collataral ligamanl ol Sho o bow jaind
showang antenor. poEtenor and oblique: S eds

ppicondy e of the bumenos, and 1ty base o the wlma.
The ligarent has thick anterier and posterior bands:
These are ailachad bl bo the coronmd processand
e ol aren piocess respuectively, Thedr lower enc s
ate pined s wach ather by an obligue band which
gives attachment 10 tho thinmer ioterrmedsbe filres
ol Ehe Ligament, 'The ligament is crivsscd by 7w e
ety and it gives origin te the flexor digiborum
shaperlicialis, It 34 closely related ta the Pesor cacgy
ulivaris ard 4he Leicops brachii.
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UPPER LIMB

Humomns

Lal=ral rpticnrcdyle

Caiildom

Ralal rolalaral hgaman:

Aarular ligamenl

Fridiux

ﬁg. 10,12; Tha ramial callalgral igamenl o [he elbow g

3 Thee radeal coffatiin o bnberd fngtnci - s o fan-shaped
band oxtending from the lateral cpicenidyle bo the
annulat ligamnaont. It gises orggin o the supinator and
by the extensor carpi radialis Breaas {Fig. 1012}

Fabelbo e

& gleteriorly: Araghialis, median nevve, brachial artery

annd dendon ol biceps brachil (see Fig. 240
Postere . Toiceps brachii and anconeuos.
Muinliy: Ulnal nerve, fhesar carpi vlnaris and
vomumon Mesms,

* Latenplin Supaoator, esleesor Saep eadialie Brevis and
uvthior conceon cxtensors.

Blood Supply
Frum anastoomises drowad the elbos joom {00 Fig B 107,

Herva Supply
Che wint receives branches from the follosang necves.
1. Ui nerse.
11 buedhion e
1. Radial oeree.
iv. Musculocutinesus neme tieongh its branch to the
brachalis

Movemanis

1 Dlexion 1= brought about by:
i. Brachiushs.
ii. Biceps brachi.
iii. Brachivcadialis.
2 Exfersion is prowluced by
i. Triceps brachii.
ii. Ancobneda.

Longiuanal aos
of FuTreruS

Langitudnal axig
of foreamm

Flg. 112 Carmprg angla

Canying Angle

The Fransverse avis ol the elbow joint is directed

mesdially and doswensand 2 Becanss of this the extended

Forearm is oot o srmehit Lime with the arm, burt makes

an angle of about 15 degreees wath ir This is knoween as

the carrving angle. The facbors cespunsatle for hrmation
of the carrving anpgle aoe as fullows

a. The medial Aanpge of the trochlea s 6 ume deeper
than the lateral flange.

b The e rfior artivolar sucface of the Lorareid prosess
wl the wina is placed oblique to the long e of The
bt
The caniving ang e disappearcs in full Aesien of The

elbvre, anad alie during promation of the fonarm. The

fureanm coanes e line with the arm oo the midprooe

prsition, and this is the posiion in which rhe bivend s

musstly used. This arrangement of gradaally incrensimg

carrwing angle duricg exlension of the clbow inenssces

the precision with whict the hand jand objects held n

i) can b controbled (Fig. 1130

CLINICAL ANATOMY

» stensioe of the clbow jeant by an eftusinn
nrrwss posterinoly becavse bore 1he capsule s
weak and the covering deep fascin o= thin,
Aspication is deme posteriorly on any sude of Lhe
celascrann {Fig. T2 40

 Destpcution of he elbow s uswally posterioe, awd
w often associated with fracture of the cononod
process, The triangular velationship between the
olvrrapen aod the lwan humeral epicondy e i Lesl

{row Fagr, 3.1
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# it of e Tead of e rachias fpuled clboe)
ety i childres when e Tesare is soudconly
FILI“E'L'] in pnmalinn. The head of the radages ‘.:il.i.J.:":
thut Fronm the annular ligamenl [see Fig. 2.29]
Femnes efbvae: Occurs in tennds players. Abrupt
pronition with fully extended ellviy may lead o
pam an. temdueness ever the lateral epJ-_undl.-]e
wehig o glw_b attmchoeent to conenun exlenser
erigin {Fig, Y151 Thee i possibly dloe e

A Sprea of il eollateral Ligament,

Iv. Tearing o1 likres al Tthe exlemsn cacpn tadialis
brenis.

<. [ecent researches have pointed out that it is
mure 1f o degenerative cendicion rather than
inElarrureartery condibon.

o Shadest's Cidinees] elanee i chaeacerised By efiusion
intor Hhe bursa ened the suboulanaus }H}:-.'I{Til._'lr
surface of the olecranon prooss. Students during
lexruires suppart their head (o sleeping) with thear
hands with flexed #lbeses, The bursa on the
aecniinen poooess gets inflaemed (Eag 10 164,

e Lelfer's elbowe s He e rokcoama of medeal
apicandyle al humerus, aooues rammamly e gl
plasers. The common Hlexar erigin underass
repelitiy e strain and results na paintul candition
am the medial [sade of the #lbow (Fig. 117}

* [f carrving angle (nurmal 15 137} &5 more, the
condibiom s Lubibus valgus, olmar nerve may zet
skrcheTed Wedcd e b wedd buness of inerin s sl
Sl hand. T The angleis less iF s called cubfyd vard s
[Fig. 10.15].

# L'nder optimal position nt the elknws Cenerally
clboaw Hlovicn between 30 and 40 degroes iy
sufticient tr mecforen commuon activitios of dalv
living such a5 vating, Lornbinge, dressing, et
Buvass af this ceison eveen powple who ]I.-;l.". TR,
termrena] Flesion or @sdenswm after a (rackures
lnauma are able Lo acomplish hess sl Lashs
widhaetk ch, pealtens.

RADIOULNAR JOINTS

DERSECTION

Remove all the musokes cnvering the adjpeent sides ™
radius, ulna and Ihe imMenvaning imMerosseocus membane.
This will @xpesa te saperar and inlanor radiaukiar gKinls
ncluding the intercssanws membrang,

Culthrough the annular ligamand o see the superior
radioulnar wint.

Clean ard dedire the ntersseous membrang Lasily
eyt througn the capsule af inferior redioulnar joint 1o locata
the intra-articular tibrocadilagnous ditc of the (ainl.

Leam the mayement= o supinalion and pronatidn
o dry bones and an yourselF.

JOONTS OF DPPER LIME

.-""-\.-]
Laleal epetrmnyle _.__.-"' = _J.;_T.\,I
i ..-""I
Cpmmpn prlpnooe aqgu I.-"" 1
y
|

Fig. 10.16: Sludent's elbow

— Bursilis
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gi+d  LJPFER LIME

Fig. 10.17: Gollers aiboo

e

Fecihuras

The radiws and the olna are joinod 1o cach ether at
M superior amd interior cadioulnar joints. These ane
dewcpibed i Tahle 10020 The radins amd ol are alse
connected Ty The interassenus meovbrane which
conslibules taiddle radioulnare qeint (Cig. 10019,

INTERQSSEQUS MEMBRANE

The miteresseous b ate correc s e shalts of Fe
rodioe and alon. 1ois attached to the iobereessoos
borders of e Lones, The Jilvtea of the membraoc ran
doveneeards ool medially eom the radivs teoalna
(Fayr. 100190, The bww benes aie also connected by the
chligque cord whach e bendds fecam the tobersity of the
racdiws o the Labacresity of Lhe ukpa. The direction of its
tibrees i oppaeite f st io (D Dlenosser s membrane.

1 =upetiorly. the inteoosscens membrane bepns 2-3 cm
beloaw the radial tuberosiby . Bofween the rﬂ"hqm-' ceirnd
and the intervsseons moembrane Lthere is a gap hor

passage of the postrouor mteresseous vrssels to the

Cubifis vars _"Ir_‘ 74 JL- Pack of the torearm.

Gl s valgus lf—

Fig. 10.18: Merrinal, mublbus valgus, and cubilus vans

e T Interioely, a little abov its laver margin, there i= an
aperture for the passogge of the anterior mkernsseous
vesspls 1o the back uf the furcarm

% The anterior susface is related to the feaoe pedlisis
long s, the leson digitoroom protunadas, the pronator
gueacdratus, and b the antenor inberosscius vessels

. : aned mweeve (aer Fig. 2.23).

AP " Ak 4 The praterior 2urface e Fig, 9 55} as celiated to the

i _. supin.biee, the abdusto pollicis longus, the extensor
pullicis brovis, the extensmr pollicis lengus, the

o beosor ind iz, Hie anlenior ke riisseons arkery and

the posterier inberasaceie neme.

Table 10.2: Radloulnar joints [Fig 10 15

Firlures Suppeney raciowingr it
Type Pread Lype ol synadial jaird
Anlcular surtaces  * Circurmiamence o head of adivs

» Deseofprows ring, furnesd by Ihe radal natch of
the ulrsa And Ehi annular spament

gamants » The armadr hgamenl. 12 larms Four-iihs 2 1P ring
wilbur wtwch Iha head of the radius ratalas I is
atlached 1o tha margins of the radial wedrl- of [he
uing, 3 is continuogg wib g capsule b she
Elpcw painl whioe
+ The quaedrale ligarmenl exiands ram tha nack of
ihr ricdgg Les che lager mang e al the rediel notch o

e ulna
Blatd supply Arastomoses around the [ateral side ¢ the elbow
poinl
Merve cuppld Muzculocidaneous, rrisdioon, and radea | PeEfvas
Movemaniz Suginaliur and prea@tion

felennr radownar et
Mewiat yppe o synowial jaint

+ Haad ol ulna
+ Ulnar nowch of radius

+ The capsa e surmoayda the (cinl, The weak upper
pan is evaginated By 1ha synovial Tamorns
la karm a recess (macessus sierilorrmd ] i frord
ol the intarcszacus mernlnang

» Tha apax o Iriangular hbrozartileginous articulas
diss it aached tothe basa of the shylcia
prucesa al he uing, and b base 1o hg ewer
rargn & tha uinar notch of tha radivg (F. 10022

Anteror and posternor inlergssanas atenes

Anterior and postenar INEACEES0 RS NanEs
Supingtcen amd pronat oa
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Y
| y
| —||—1 E.up-e'.r ar racicednal punk
Head if - Radial naich of nina
raduiz
. Foosa baolow suocnn-
(L T
o radLinar gurk

INIR-rsEarals mArETa

Aja a rugesup e,

g fachoulnar ging

LHnar nokch Mrad ofulan

of radiis

I = ==
I'x -~
= |
ArlicLlas A rd rbar ar
raceanirar conl

Fig. 10.19: Radioulnar Jaints

Trigrgula- 1 marailaunees lisc —;

1 | Carsal radmulnar

L w
riar realud i hgamerd

Dhanal : b
tubenda : i
} Ulnai s lykia
F.adul pracess
slyinad ]
ARIGRRR
— 3] o np

Fralinar raciculings:
1aaremn

Fig- 1030 Trergular tbracemiladenout dise ol Inkeriar acdo-
ulnar [ain?

The imterosseous membrane perfooms thie follosing
funchions.,

o. Irbinds the radns aod ubna to each otlwer.

[ It provides atachments o many cvosche.
M trasmits firees (including weightl gpplicd o
the radiua Cthrougn the hand] fo tl‘u-' ulna. This
ransmisginm is nevessary as radios i3 1he mhain
P baking pael it The wei s ok, whade the wlog
5 the onain Tme takang pack in the clloow ot
(e Fagg 1.2 ained Flonas clard 11,

Supdnotion and Pronghion

Supimaham and proniabon are polabory movcemerts of the
torearm fhand aroond a vertieal axe: o o semiflesed

FOINTS OF LIFFER LIMB

el thae panlim 15 bured cpovsrds o supestoean, and
dowenwrards i pronation (kimgs vodnabe, bepgpacs
aupinatel. The morermenls gre permitted ot the supaerioe
and mbecior radivuloir peints.

Th veerlocal asis of nurceament of the riadiog passes
throaeh the conere of thae bead of e radaus aben o, acod
Loz b e alear allachoend of e actcolar dise below
{Fig. WL1YE ] lvweer, s axis is mok skabionary Decase
U Toneeer end of e wlng oot fised: [E mooees Tack-
wards and laterally durmg pronabon, and Gorwirds
and medially Jduring sopinabon As o resale aof tus
movement, the axis {defined abovey is displaced
latevally in pronation, and medially in swpination.

supination is more povreciul than poomation becanse
it i% an antigravity mmsvement. Supinatinn e men e
ane responsible for all sreesving movemeant f the hand,
e.3. as in bightening nutz and wnlts an‘thﬂlngif&ll:{,
premation and supination were evolved tor picking up
fod and taking it by the noath.

Avaund 50 degree of supination and 50 degres ot
pramatiue i generalle regquired e perloymn eany ot the
Tadbine activilies.,

Pramation B heasgh! alaer chicfly by the promator
cpuacnatus. Wag anded by the pronatar tetes when the
manernen! g rapic and aeainst resistance. Ciraviny also
hwlps {Tip, 100217

Svgersation i eroresfr ! Sy e st et noescle awl
the |::-1r_1.*|:-1- brachu. Sln;.m.' supuiatior, wilhelbow gclemded,
= o by the supinator, Rapid supmalwey wil the
clbvay Fused, ancl whon pecfucomed s pezislance,
1= done mioonly by the biceps bracha (Fag. T0.22)

CLUNICAL ANATOMY

Buprmalion and progacie: Doring supinatian the
radius and wnina are patallel to vich sther Diseiry;
pronation radius crosses veer the ulina (Figs 1023
and b1, In synostusiy CFusion) of upper cod ol rsd e
and ulna, pronatism is oot possible.

WRIST (RADIOCARPAL) JOINT

DISSECTICN

Cul through 1the Ihenar ard hypothenar muscles from
their ariging and rellect them distally.

Saparatg ke flexor and extencor retinacula of tha
wrist fram the bones.

Cut througn Tlexor and extensar fandoens §il nol
alreadty done) and reflect 1hem distally.

Defing ine capsular attachmeants ard lgamants and
relanons of the wrist joint.
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Secten 1 Upper Limb

UPPER LIKB

Hulr2rus

Feorsnr haras
Liinz

Ragus

Friangear cuadralies

g |
N ¢ ;}m

Figa 10.23a and b; (3] Supination, and (k&) pranalion

Fig. 10.21: Pranatoes af fe forearm Type

Wikt joint is a synovial jeinl ol 1he ellipsoad varicty
batwaen Jower eod of rading and articular disc of
inferiur radioalnar joiot prosamally and theee lateeal
hores of proximal cow of Larpuas, je. scaphaid, lunate
and triquetral diztally

The pisiform does not play a tole in the 1adiocarpal
articulalion. 1t is a sesamaoid bune acting as a pulley for
Mexon carpi wlnanis,

Articulor Surocax

Lippor

1 Inderiar surface ot the Lower coul of The radios
(see Fug, 2.24h

? Artivolar lise of the interior radiooloae oant
(Ligr. 10243,

Bizrps beechn
[owar

1 Scapheid

2 Lunate

5 Triquetral bones,

ugﬂ'ﬂﬂﬂ“

1 Thearticuler cepsae surcvnads the joink. 1t is attached
alovee to the lmver eods of the radius and wing, and
below to the proximal row of carpal bones. A protru
sion of synovial membrane, called the prestyliid
recess, lies in front of the stylold process of tho ulna
and in feant of the actenlar dise. 1t is bounded

Fig. 10.22: Supinalwe of the lorearm inferiorly by a small meniscus projecting inwards

mebooksfree.com
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o

Wina e
Fadacampal
Artioular disc joind
Limar rodlivinral —— o E_:i-l:a;ral
kJamgnl Iegaarnenl
— L 1
FiLd i — Jalny e

Imi=rme Al jainl —
Firsi pa-pamatasarpal

Cemmar cavily afalker — anl

carpamalacamal [mne
Flg. 10.24: Jninks in Ibo n;lgip:ln al |ho wr 5t

froon dhee ulnar collateral ligament between the
slylondd process and <he tnquetral bone. The fibrous
vapsule is strenuthenad by the folliaving ligaments.

Cmv the palmar aspoct, there are twa palmar carpal
ligaments.

The peitear radocerps] loasmen! is & broad bamd. Tt
bemins alxnee from the antevior margin of the lower
end of the radius and ils stylaid process, runs
downwards and medially, and s allacbed helow o
e anterigy sifaces of U scapbead, 1he lurake dndd
Inicqued eal Taoes.

The praiwar laocirpal Dgawien! is o rounded
facicliLus. H by aloce Tooan e bigse of the stvleid
prvess of the ulna and Hwe antenor oargin af the
artivular dise, runs dowiveeards ol leterally ond s
Al Tsd bo e Tumiste and erquattal Bones,

Fth the palmar carpal hgasments are considened
tu be intracopsular.

Cm the dorsal aspect of the joint, there is mna dovsel
racliverrp) iprmaenl, It s wreaber than the palmarc
ligarments. It bewzins above frem the pusledior margin
of the lower end of the radias, rure downwards and
mediolly, and is attacked bl to the dorsal surfaces of
the zcapharid. Tunabe and riquetral bomes (Fig. 100.25).

The rederd coffareral figaorenr extends trom thoe fip of
the atyloid process of the radios to the lateral =ido af
tho scapheaid bone (Fig. 10024 I is relaied o the
radial artery.

The selwar coliateest Ligeeaent extends beoim The lip at
the stelnid prowvess of the whia t the eiqneteal and
[Hisidor e,

Prothy the collateral ligaanents are poorly desseloped

JOINTS OF UFPEHR LIMB

Ooi=al
ins=rcargal
ligamc:

——— Dl
radoamal
ligamanl

Flg 10:26: Sorme lkyaments of the wst
Reladian:

Asterior: Long Flesor fendons widle theor swrnoial
shicivthes, sond nwsdim neeve Loy Fig, 9.6).

Pz ferior: Extensor tendons of b venast ard furgees
with their svnwvial shoathe fsee Fig, 9560,

Laterad: Racal artery Dad g 9 ]l'l'll

Blood Supply

Antarior and posterivr carpal archus,

Maive Supphy

Antenor and posEECLOr IEEMDESEOLE TIHTVES,

Mewverranis

Adorvgrentzt bMovoments at the radiccarpal joint: are
accompanied by movements ar the midoorpal juint. The
midcatpal paint 5 anatomically scparate from
radivwarpal joint. The joint between the two rows of
carpral bones does nnd have smooth jnint line becaus.
ol maliple sroall pinls. Hinwvever, it still behaves a- o
Turetivnal winit ien AT mos etnents of the wrist joint.

I addidicn Lo Qe congiaency and the shape of the

arlicular s Tares of vadims and carpal bones, the lenglh
af the nlna can alst affert the amount af oootion
available a the wrig] print. Tn the vlnar negative
wara e thoe distal end of yalna is shorkar than the redius
aned v versa Uy oleear pu:.iii'.--e_* varianre The wrist joint
has e fellewong mot e ks,

1 Flowwns b takes plivcse more al the midearpal than
at b werest ook, Te main Hexons are:
10 Thesar coarpi eadiolis
j:i. Flexor carpi ulrims.
almaris oo,
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Sactian 1 Uppar Limb

UFFER LIME ‘ .

The muvernent is assizted by lome Bexars of the 4
fingers and thumb (Fag O ol abducter poltis (/
lorus,
2 Lateersren: JE eakes place maindy ok thae werest jomt,

The main extensor: are:

i. Extonsor carpi radialis longus.
ii. Extonsar carpi radialis bresis.
ifl. Extenaor carpe ulnaris.

Enlrmsoe
digitorum

—— kxhansor digih mimm

[N is assislad by the extensors of U [Gngers aod
ol {Fig. 1027

3 Alviucrion readiad derdariagg It oocwrs mainly at the
midearpal print. The enain abdactors are:

I Flesen cani radialis.

et Exlegir el i
e the 1endon od
b iggiloeon-

ii. Fytensow carpi radialis longus and exkengor
carpi radialis brevis.

i Abductee pollicis engus and eatensor pollices
brresns.
3 Aadichon pmar deziaaan B ocsa s maaly al the
wrest oand. The mue addwuciars are: )
i- Tlesar corpi uloearis.
ii. Exbensir carpn ulnaees. fal
B Cerppemelia Pone Thie L i=F Mexwn i mwone than /
that of extonsaon. Sirmilary. e eamge ofaddwection
is greater thon obducton (doe 10 Ehe shorter

styloid process f ulna) Flge 10.27a and b: (/) Extensor digitornum, and o) exlensor
i digiti minirmi

CLINICAL ANATOMY

# The wrist juunt ancl interphalangeal juinls ace
communly i alved inophelmatoid acthzivs
iFiygs 10.28a and b

# he back nf the wrisl as the commen site frr 2
aanglion. It = a cystic swelliog 1e:ulling from
anucoid degeneration ol svowwiad alwaths areund
Eloe bemdiimes (Fig. 10,290

* The wriat juint can be wspirabedl e e posteriorn
skl ace pebvesn the kendons of bie exgengas pollicis
gtz atnd tha ex bensor digitorun {Fig. 107300

* Tha joint i iromaoilised in optinum pogition of
A0 deyrees darsifle=ion fexten=iti)

* Because of the complex natume of the o aod 1he
nliple acticuladions, any injury e the ligaoe ks
atbiwhed bedhe prissimal or the distnd e af il
ke roiv cahse sublucaton of the corpals ventrally
wr durasl v Teading Ly pain ful condition of the wrist.

JOINTS OF HAND

DISSECTION

Jul of Ikese e most impoant jaint wilh a saparale
pnt cawily 13 ke brst carpemetacarpal joinl. This is the

Exlengan -1iglii mwnim &5 e kA
leridun ol ealen s A G

Flexar carpi
rciais

il

Fige 10-28a and b: Flekors ol he wrist
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joont of the humb ard 8 wide variety of lonchanally
ustul movamenls teke pace herg. 1dentily tha destal
surlacea ol trapezium end baze of firs! melacarpal bona.

[ fine iha matacarpophalangesl and inlerphalangeal
jaints.

Far their dissecion remove all the musslés and
tendans Irom the artenor and postends aspeacts of Ay
two metacarpophalangeal jolnts. Daline the arcular
capsuke and hgamenls. 0o the same for praximel and
mistal interphalangeal Jolnls ol one of the fingers and
#fine the myarmenis.

Flgs 10.23a and b:  Aheurraioid arthritis leading to deformities
Clanginn

e —— =~ _\_\--\-\-\"‘-\_\_
g e,

P H___.

Fig. 10.2%9: Ganglion cyst &t the back of wrist

JOINTS ©F UPPER LIME

Flg. 10.20: Aspiration of the wiat poind

INTERCARPAL, CARFOMETACARPAL AND
INTERMETACARPAL JOINTS

Therwe wre throe wint cavitics among the intcrcarpar,

carpomeracarpal ond intermetacarpal joints, which aro:

1 Msubrguetral,

I First carpometacarpal, and

3 A common cavity tor tha coat of the joints. The
COMmmMOon covity may be described as tha midcarpal
(‘ransverse intercarpal] joint betieeen the presimal
and diatal recs of the carpus, wohich communicales
with intercarpal joints superiovly, and wilh
intercarpal, carpometacaral and inlermelaca =l
jovimts indevion by {Fig. 10.24).
The midcanpal joint permits moy emen s beloween Lhe

o renws of the carpus as alveady desorvibed with Lhe

weEkst jaint.

FIRST CARPOMETACARPAL JOINT

Firab carpametacargal ool i3 omly carpametacacpal
jin which Faos o sopacsbe ot caviby, Movernents ot
thi= jainl are, thercbare, moch mone fooe tHhan o ane
nthwer Ccorresponed o (ot

Ty

Saddle vanety of sepovial juint (becouse the achcular
FUrfaces are cemcavocumyel.

Articular Sufaces

. The distal surface of the mapesaum
ii. The prosimal surface of the base of the firse
mytacarpal bome.
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Saction 1 Upper Limk

158 LIFFER | IMF

The arliculating surface of trapozium is comcave in
th _m;_qﬂl;:ﬂ plan-e and conuex in the fromtal |:l|an-|.=.

The concvocanex nahare of 1he artirular surfaces
prronits o widle range of mevements Fig. 101L.24)

Ugaments

1 {_apqular ligament surrownds du juint o general,
il in thick but loose, and is thickest docsally amd
[kecally.

2 Laleral ligamwenl is broad band which slrongthornes
the capsile Laterally.

3 Thy aderir ligdonent

4 Tha pusterior ligaments are oblique Fands rmunniog
duseenwvards aned medially.

Relotions

Auteripthy: The wint is covared by the muscles of the
thenac cennenge (& Figs 9.22).

Pesterworly: Long and shart exlensors of the thumb
iFigs. 10.52a and

ddedaelly: First decsal inderossecus muscle, and the
radial artery (paswng foimu the docsal o the palmar
aspect of the hand theougl the iletusseaus apacel.

fateraliy. Tendon ot the abdactor polliciz Iongus.

Bloro] Sogaply
Fadial vessels supply Bod tu the semao il mwonbrane:
arnd capsalde of e Joint.

Herra Suppy

First digital branch of median nenve supplivs the
capsule of the juint.

Movanrands

Flexion and extension ul the Quimb Lake place in the
plane of the palm, and abduction amd adduction af right
angles to tha plane of the palm. In oppusition, He thumb
crusses, the palm and toaches oiber Tlingers. Flesiom is
ansirclaled with medial rotation, aod extensicn with
Talenal ralation at tha joint.

Ciocwmduglin s a combination of dadferenm ouee-
nents merdicned. “The following muoscle: hring abel
the momements [Figs 1531a o 10.2ER)

1 Flumicm » Flexer polhos brevis  [see
Fig. 4.1%)
» {pprmens pollicae
1 Exlenzion » butensor pollicis broeves

« Talensnt pollicis longuos (Figs
10.32a and 11
3 Abducton o+ Abxdnctor pollicia oresds xee Tig

1
¢ Abductor pollicis longuos
4 Aalduction Addustar podlicis (aee Fig, 9.22)

5 Oppusition  * Opponuns pollicis (s Fig. 4.22)
* Flexgr pollices brovis

(iL,.41

I - i |r1rﬁ
(| 1 y | '
'|| || I |
Flexion | U | Abdutilon .' |
Y i
.r_':;?ﬁi |
e |
Vil
1
{a) F
Adouttion ||J] .
-"'“|| -]In
KR
Eulanalanl . |
f
B
~J
A
"'H.H

{1 Al

Figs 10,274 I3 &: Movements of 1he thumb

The wppasition i a sequential movement of
ataluctiv, Mexion, adduetion of the st melacarpal with
simultanends polativmn, Opposition i wniguee 1o human
Buimges arnd is one of the most imporkant noecements of
the biel comisivdering that this metivn is used in almost
all typus af gipping actions.

The adductar prallicis and the Aexor pellicis Tongus
exert pressure on the opposed tngens,

CLNICAL ANATOMY

# The 1st carpometacarpal joint can undergn
degenerative changes with age which is a panful
condition of the base of the thumb.

* The synavial lining of the endans of exlensor

Hicis brevis and abductor pollicis longus can
get inflamed due to repetitive strain and can lead
to a painful condition called de Quervains
tenosynovitis, Movement of the thumb can
aggravabe pain in this condition.
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Clensor
ardhzis hnges

Eate:nsar

rahgis hreas

151 cocpese 151 Zarpo-
MAtAc ATl melacarps
L] il

L)

Flgs 10.3da and b Exienzoes of the poards &1 fumb

METACARFOFHALAMGEAL JOINTS

Typo
detacarpophalangeal pants are symvial joints of the
clipsnad vioriety,

Ligananis

Each joint has the following ligaments.

1 Capsular fpament: “Lhis is thick in Ceend and thin
behind.

2 Palerar Lgamest: This s a strang Hleocartilgiomas
plate which replaces the anletiar par of e capsule.
It iz mne Firmly allachad to the phalanes thon fo the
meracarpal. The carjous palmar ligaments of the
nctacerpaphalangeal prnts e paned teone another
[y Hhae dasep dransve e mwebacarpal hgament.

3 adeduel aadt fzterd callikeead smeszts These ane oblique
bards placed at the sides of the peint, Each muins
dowrretaads and foewards Mmom the head of the
melacaa gl Tome fo the base of the pholans These
are Lt ine fesivn ol celased in extension.

Movaments of First Jaint ond Muscles Froducing tham

1 Fiecwn: Blesor pollicw oo and flewr pollicis bresis.

2 Eatewrivn: Letensor pollicis hmgus and exdénsor
pullices brevis (Fage 1k32a and b).

3 Alelnetion: Abduoctor pollicis bravis {ser Fig. $.20).

4 Adilachovz: Adduoctor pollicis ey Fig, 9.22).

JOINTS OF UPFER LIME

Movermenh gt Second to Fitih

Joink and Musclas Preducing tham

1 Flevige, Inkeoosse and lumbricals (s Figs 921 and
&.23).

2 tupeugiom Entensors of the finpees (Fig. 127}

A Artagtioer: Dorsial inteoossct Ger Fig. 52334

4 Addfichoe: Palmar iokerosse G Fig, $.230

8 Chrownduetin: Aboee mascles inosequoenc

INTERFHALANGEAL JOINTS (PROXIMAL ARD DISTALY

Typa
Hirge vacnety of senuoecial jouois (Tags [0033),

Ligaimvwnls

Similar to the metaracpophalangeal peinte, that s oo
palmar ribrecattilaginuus liganent and foea coellateral
lamds running dowemvands andd fore ands.

Movemanks of Interpholongeaal Jond of Thumb
Flevim: Fleanr pollcis Joogus.
Forbensing, Eelensor pellice Iengus.

Movernenhs at Second o Afth Diglks

1 Flamn: Flesor digtomum saperiicialis ot the prosamnil
imteephalaogesl joank, and dbe flesor digilerum
prefundas ot the skl pemt (R 10,34

& Crhpims Intecesson and lumbnicals (aor Tags 2.1
anal 2200

Halmgr Disla ey poalengead joind

igaAmenla

—— Pmomal indrrphalzngeal jom

Exbarzar gapanskn

[ THY T AT

IgAMAnIR [Matacarpophalangeaal (oird

[atRcarpa

Exlansnr 1Areinn

Fig. 1tL33: Jointz of the firgers
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serlion 1 Uppear Limb

LIFFFFE | IME

Fluxir-
UTE T HTE
spaerficighs

Fleum
digilardm
pircfar dus

Flgt 10.34a and bt (&) Flexor diqrorum supsic aws aned (L)
Fexor ifjibiarm prccondus

Sagmenlal Innsrvallon of Movements of Uppér Limb

Figures 1IN0 b boshows the segioens of She spinal
cord cesponz Ble bor aunpcenents of thae varieus jonis
of the uppet limb.

The prewsimal mcles of gpper limb e supplied
by provamal nerve roasts forming Brachial '|:-|L'u|~= st
distal muoscles e the distal or kwer oemve oo, by
shouldoer, aludoerion is dine by muscles supplicd by
C5 spinal sezmend and adductien by muscles
inervates] be R O7 spinal seement.

Elbon _in;1;|r|t 15 Fleses<d |:‘i'_-,' { R, Choand oxtended |.'I_'g.' (e
CHinneryated maasles. Sapination s catsed by muscl
innery ated by O smmal soenl even pronation S con
thrsaigh &b spimal sezmsnt

E-tensiom and flesson of wrisl as done through Co,
L7 spinal sezments. Butl the palear and docsal
interessei are inneryvited T Th | spinal segoment.

The interpholangesl jainta alzo are tlaxed and
pxleaded by samne spunel segmiinks, e U7, CF

FACTS TO REMEMBER

= Semovlavioula eint isa saddbe varwry of senopsl
joint. By cavity is divided inte bao packs By a
artivular disye,

* BAonrements of shoalder girdle lelp the pnovemnenits
of shardder peind during 9E-16G abduchon

G, l'.-H

Figs 10,353 tg [, Seginental innersation al movarmaznls ul lhe
wuoprr limb

# Shaulder jount w fooety mobile and is volnerable
tv dislncation

= Ulnar nerve hes behind medial epicondyle |t s
tint a conbent of the cuabital hossa.

* (arneng angle separakes the west Zrom e g
jriint swhile careying buckets. #te.

* Hicops brachii is ac imporlant supinator of fmsarm
when the 2lbow is dewed

e Eimygs pronate, swwhile bepgars supinate.

o Moverments of pronabon and npination are
agrurring at the eibone ar wrst ints.

* First carpoemetacarpal pant 1w B mnst important
juint a5 it permits the themb b appese the palm
Fingrors for bolding th s

o Shoullor joint rommenly deslocates mferiorly.

e Ulpac nerve lies hehind mechal vpicondyie,
pressing the netve cause singling sensadion. Thal
i wh the beawe 15 mamed “humeros”

’ Liirir'-ug 1 pronalioh, eceiving 15 supanation.
Picking up food with digits s pronstcn, pothing
it in the onouath 13 supmation.

o Axis of mewenerts of abduction and addoction
ol finyaers is throwgeh Hie centre af the middie finger

mebooksfree.com



CLUNICOANATOMICAL PROBLEM

AP0 vear old lady fell onchar [0 foreanm. She heard

A

crack in the wist. Thore was swelling and o bend

just prosamal e wrist wilh lateral deviation of the

h

+
| ]

and.
Which forcarm bone i3 feactured?
Roascm of bend just prosirmsl ko weet.

JOINTSE OF UPPER LIMB

* What jpint: con be subluxated 7

Ans: There is fracture of the distal end of radius. The
backward bend just proximal fo the wrist is due to
the pull of extensor muscles on the distal segment of
radivs. The inferior rndioulnac joint i':'«-.lli-LZIél]l_'!.-'
suhluxabied

MULTIPLE CTHOICE QUESTIONS

Ui of the tollosing mwscle is ol a medial rokator

uf the shiulder print:

a. Pectoralis majar b Teres wagor

£ Tepe minoc d. Tatesaemuos clors
¥hat type of k¥nt is seperia vadioo loar weint?

a. Pivet h. Baddle
¢. Plane J. Hioge
First n:alj:hnrnetamipal [N Ty] S

a. Saddle b Ellipzund
c. Hinge d. Fivot

A rticular s fase of steonal vl of avicle is cnvared
by

a. Frbovorlage b. Ilvaline cartilage

o Elastic carbiloge  d. Mone ot the above
Winch af the folleving joint containg an adizula
s

i Strrowdlavicular b, Superinr radioulnar

. Shoulder Jd. Ellsrw

b, Which of the rollowing muscle cawsas protraction
uf scapula?
o Sarmatua anterior b Levalor scapolae
< lrapezius d. latissimus dorsi

7. Which ot the tollowing muoscle i supplied By e
nerves wikh Jdifterent rock values?

d. Flexer pollicis longus

b. Prrmator teres

C. Flexar digitorum supecicialia
d. Flexar digitoram pootundus

A Trapeins retracts he scapala along swoll whicloof

the folloswing mpsgles:
A, Rhookaids b. Lafigsirnoe dorst
coerralus anterior d - Levieor seapulac

9. Which uf the folluwing rouscle iz flexor, addoctor
acil ovedial rotator of shoulder peint*

4 Tectoralis minor b Pecteralis maper
. Toeres minor d. Infraspinatus

ANSWERS

T T R Er N T e &

7.d

da . b
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INTROIDUCTION

Surlace marking 15 the projeciion af the deaper
stroe bames oo the surface Lis anperlance liss in vavions
medical and surzical procedures.

SURFACE LANDMARKS

Ihe booy landmarks seen i different regions of tho
upper limb have been doeseriteed uappropriate sections.

The surface marking uf impartiat 3 Euckaies is given
in this chapter.

ARTERIES

Axillary Attary

Huold the e at right ancles b the tounk el thee palm
direcied npwards. The artery is dhen marked as a
Hraig it Tine by joining the ful o teos puoints.
o Midpoint ut the clawvicle.
o The rascurd it at the Joweer liomat of the Laberal wall
of axilby winers the arterial polsatioms cin Ie felk in
I g preerscen (Fig, 1110
Ad ik berminalion, the axillary artery, along with the
ACCUMEEnY g e es. Jorms a prominence wehich Jies
buebind anedhee projection coused by the eeps and
suracubrochiali:.

Erachlal Adery

Brachual artecy 35 macked By joining the fallowing bea

psints.

o A poink at the loweer Jumil af the lateral wall of the
axilla. blere the axillary arlery ends and the brachaal
artery begins.

o ‘lhesecond puint. at the level ol the neck ot the radias
medial to the fendon of fwe biceps hrachii JFig. 11,28
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Postarior vaall of axills

Fig. 11.1: &aillay 27 brechal artgries wilk muszulacutanadaus
nefve

M=d an rigrys GRSk
tir aracieal gnleesy

Auikary artery

Brschinl
arfery

Terdon =
of mleaps
brachii

Radialamd  |lgar \llll

ulnar akerness

Fig. 11,2; Mehan and dndr nanses 1 Franl al arm related o
anla-v and bracdual arenes

Thus the artery begins on the medial side of tle
vpper patt of the arm, and runs downwards and
slighaly Jaterally 1o end in front of the elbow, At s
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termninatine il Fhaceates infe the codial and wlnar
arkaries.

Roacliol Artery
'n the Forearm

Il arteey is macked by joining the fnllosing [anints.

* A point in frunt of the ‘elbosw at the Level of The nack
of the radios ooedial b the edon of the Diceps
brachii.

* The sivond point af the vzt Delvweeny B anberior
Eusrder uf the rading laterally and e teodon of e
flexor carpi vadializ medially. where the cadial pulse
is conamanly Gl (Fig. L3
Ns course i cupved willea genbtle comeexily be the

lateral side.

in e Hoero!

Radial arlery s rvarked by jownang the (olliming thoee

P,

A ponetd aF the wrist bebseen e antecior bocder of
the radavs and the bendon of the flexor carpd vadialis,
(e, 11,30

v A wecond poing just below the tip of the srylnid
process of thwe radivs {Tig. 11.4).

* The thard point at the proximal end of the [irs)
intermetacarpal space.

Tradon ol Deaps B ',
hrachn '| Ll
| '_,.- LAnar rearsg
Rodial nerer - a | bietund pregckes|
BNk
1]
Coep bk Bracheal Briery
Rardial argry Uingr gelary

Superwoal Lrancl Ulren meree

tfeeliann neree

Tanden o Meadr
CAMD Al

Fezafarm

Flesur islirazulurn

Radial arbary —< 5
3 Ciran pakvge sk
I| wilh JB8 L bransh
ol wWmar raree in
il mncAyity

Fig. 11.3: Artenes and noros d et ol iorcarm and the palmar
arches
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Acraman —— ¥ __..-'"
and clavich T, A

foallary rarea

Cratired hihrans ity ——.

Radial rarve

Lalewal gpemngylka

Fashkennr
IR SRR A RS

Randial artars in
@Al 5roil hos

Zyp=riaal branch
ol radal neran

Fig. 11.4: Surface progection of exillary. radeal, postericr
interc=Eaous nerves and redial gfary 0 anabsmilcal enulf box
|posienor wew of laft lirs)

I this part of ity course, the ackery runs chlicuaely
dcwreanls snd backwor:le deepr o the benduns of the
abductor pollices longus, the estensor pollioe brevis,
ard supecficnal s the laberal lopaoent of thae weest juint,
Thos gl pirsses throngrh the avetoreiodd s e oy bo reach
th proximal vrd of the Arse mti:rml_'rdi.:lrpn] P,

Umar Arlery

Ulrir artery is marked by gwning the followang three

pnmts,

* A pomt in fromt of the elbowe ab the Tey el of the neck
of the radivs medial te the teoden of the beeps
brachii (Fig. 11.3).

+ A seonnd point at the juncbon of the upper une thicd
and lowrer twen-thicds of the medial border of the
forearm ilateral to the ulnar necve].

¢ The third point latera) to the pisiform bone.

Thus (b course of the ulnar artecy is chlique inoits
uppaer one-third, and vertical in its lower ban-thirds.
The ulnar nerve lies just medial e the ulnar artery in
the lower twe-thinds at 1ts course. The olnar artery
crntioes in the palm as the superticial palmar arch.

Supariclal Polmar Arch

Saperiictal palmar arch is tnemed by the direct
cemntinuation of the nmar artery, and is marked as a
urved ling Doy joining the bnllewing poiots:

mebooksfree.com
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Beclien 1 Upper Limb

LFMER LIME

= A point just lateral and distal te the pisilorm bong
(Fig. 11,30,

* The second point medial to the hook of the hamate
L=tupner.

* The thind point an 1he distal sordor of the thenac
croanenes U Lo weith the cleftbotwoen the index and
croncdal [ Fimgers see Fig, 9.32].

The comeexiby of the arch is diroctod towands the
firuzers, and ik mest distal pomnl 35 sitoated at the level
of the diztal border wf the fully erdended Hwomd,

Ceap Palmar Arch

Lrep palmaor arch is formed as e dioect continuation
of the radial arery 1t bins o shight Lornceaib fawards Lhe
firgzars. It iz maarked by o shighthy coavex line, B om hokg,
just distal o the book of the bimate oo (Fig. 171.51.

The deep palmar atch lies 12 e prousional e the
superficial palmar arch across the metacaeypals,
uorredialely Jdistal tie their bases. The decp Brarch ol
uloiar neces livs inits concavity Gioe Ty, %200

MERVES

Axllary Mersa with lls Divisions

Axillary wemve is marked o= a borgontal lioe on 1he
delipid wscle, 2 om above the midpeint betvaeen the
lip of the acvornion percess and the insertici cf the
celbedd [Fig. 1140

Trramuscular imjestinns in the deltoid are given
below e middle part of the musche b aviad impary s
the awallaey pueeve and s accompanving ey,

Musculoculanagus Nené
Musculocutancoas neeve is markad by jnining the
tollowwings twre pucnes
= A point loteral g the aaallary artery 5 oo abonve ks
termimation {Fizg 11.13
= A paint lateral to the tendon el the iceps brachii
muscla 2 cm alpoer the Barad of the 2w, Here ot
picrees the deep fescin and confinaes as the lateral
cutanaou: nerve of the furcacm Gy Fig. A1)

Meadlan Narva
In fhe Arml

“ark the brachial arrery, The neree g then markad
Tateral I Lhe arvery incthe upper half, omd roedial o The
artery an the lrawer hall nb the arm, The nerew crosses
the arkery antecicrly in the muddle of the arm Tig 11 20

in ihe Farggrm
bedian nerve s marked by pnining the folliswing e

points.
= A peint medizl (o the biachial artery at the bed
of the elbow (Tig. 11 31

ik

= A ppinl in beent of the seeist, over the bemdon of e
paliman s Jangus or 1em medial ko the fendon ol
e fexer carpi adialis (Fig. 1130

In fhe Horng

Medion oerve ertees Lo palm by passunge decp e flewar
rehmac i, immediately below which it divides
irnta Latecal amd medial branches. Lateral branch
supphies the Huee muss Ios af thonar cmremaoe and fives
beeor bracehes t0 the thuntb, acc ome o Lakeral side of
imdex figer. Kedial Tranch goves branches for e
adjacenl sicdes of adex, middle and nng fingerns, The
Lateral Ahres andd o balf nail beds are also supplicd
M= 11.5, 106 erad AL

Fadial Herva

e Hhe Arr

Radial neove 1s marked by prining the frllowing porints
# The first peint is of Hw lzBeeal wall or the axla at

itz lowwer limit (Cagen 111 ened 1740
= The second puant iz at B junetion sf the upper ene

third and lower bevuetbucds ol o lie prining this [ateral

apicrndyle wath the inse rtisr ot the delteid (Fig 11.4).
= I'he thivd printis onthe feent ol the olbow just below

the laval af the lateral cpicendyle | om Lateral to the

terudun of The biceps Brachin (Fig. 11.30.

The first and secand points are joined aceoas the bazk
ul e apn b mark the obligue coorse of Hhe radial nare
Al sacdial [spiralh groove (pesterion camprarbiment;.
The cecurd and third poots are weined vn the feont ot
thie armn s mark the vertical course of e qerve iy the
anteriar compartment [see Fig A15)

N the Forear

Superiical branch ol radial necve 1= mackesl b poining
the fuslluese s fhives ints.
= 2 poaet T e Laseal bo the biceps berdan ju sl Telosr
the level af The Laberal spicondwle (T 1130
« The secoml point at the sunclion ol The upper
teeo-thirds aod loneey one-thied of the Erberas] wonder
of the forem just Lakeral bothe cadial arbery (Fig. 1131
& [he third poent at the anatemical souff bos (P 1141,
[he mecyy o vorbcal i s crrurse beteecen '|_H_li]l|::h LI
and two. AF the second point it inclines backs ands o
reach the snuff ooy
Tlee nurve s closely eelaled to the lateral swle of the
radial artary vmly o B onidd leame-thind of the Beearm.

Paslaricd Inlerossecus Merve/

Devep Branch of Radial Nere

I is marked by juining thae folloeing three poins,

= & pwint 1 om lateral ko the buosps brachil tenden jusd
Fael et Wl lave] o thae Jakeral epicandvle {Fue 11,3

# The se;ond point af the jurchien of the upper one-
theed apd leewer bweo-thards of o Jine joining thae
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=i
il

Radigl aters
Ulimar arlzep
B dEn narse
Uinar nerea
—— = PreifanT

Eunerticizl palmar beanch
al radial atars

Flenar natlnas Jiym ar d haTale

2ianch In muscles al

1MENR" Smardngs . .
Fo-musc ac o hypathenar eminence
Frirempe pulliciz arier
EL e AR Fime
Abducmar palicis brevis
Fiexar digih rumima

Fle-war palinis binewis

Hacighg indigiz arery ;, =

Y. :

Cernrdn calmg brarish betasen
LInar mnd median rerees

k3l nerag end ey

tnaslomases of e digildl arlsies

Fig. 11.5: Branches of rachan fesve and ulngr nene I ke paln Supedcial palrarn ach & alg showe

middle af the posterice aspect of the head of the
( I |I radius b the desal tuberclhe at the loseer crd of the
Paieror | | radius or Lister's tubercle dFig. 1741
surface |
|I * The thitd pninton the back af the wrist | oo medaal
.'JI b the dansal tubenele,
{r,- Praglest ign inte rgssenns nevve supplies the muscles of
fralgnion aagmac b al The Barearm
Likngr Merve
nte Arm

Llrar peeve iz marked By jaining: the tollowing points.

LI p-:“lint v, b Lieral weall al Lhe axilla at it= lowwer
Lt flower barder af the leres majpet muscle}
[Fri 11.7].

# Thu secund poant at the imiddle of e medial order
uf the amn,

Fig. 11.6: Culancous nerve Supply o' palrr and dorsum ol ¥ Thu third poirt behind the base of the medial

land eploencdyle of the bhumaenas.
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Limb

Eection 1 Upper

=4 UPPER LIMB

£ 1
| I,-‘ /'7’ —— Madial card
K il P i
|| T Linar nanva
i f

Hrrve pazsing
beh nd medial
INErMUSELIRe
scphum

Mrrec [Assing
b= nd mediat
cRirpndyire:

kAl haall of —IIIJ'II—

Neavar digrlaram
prolnrlus

Flamir sarps

ubiaris

Palmar
Alan
v iiﬁ [arsal culanenis
trangh
o .
Oeap lernine — ;-um_i'f-f: N
Eranck carninal branc
: s Osgil:
11l brarcnis
éf“’ a
Eranches
o inbenaades]
muscles L e

Fig- 11.F: Couras of urar nerym

in e Foreamn

Ulnar nerve 12 marked by pumng the followmg fwao
points.

= & point on the back wf the base af the medl
epirtndyle af the homerus (Fig. 11.7}.

* The sevond print lateral to the pisiform bone.

In I'me looasar bwo-thicds of the forearm, the oloor
nerve lirs iedial tn the ulnar actemy (Fig 11,3}

in tha Hind

Ulrar v ve s snpetficial to the medial pact of flexir
retindavulum and medial te plnar vessels whera it
divides inbo superficial and deep branches. The
superficial branch supplies medial ane and halt
digits meludimg thear nad beds (Fig. 11.7). The deep
branch pisses backwands belween pisitormy and hook
of hamate to liv in e concavity of the deep palmar
arch (Frr 1130

Shouldar Jalnl

The anterior margin of the glenoid cavity curcespond s
I thee Ievw er half of the shoulder joint. 1t es oarked Ly o
line 3 ey Loy drasen downwards trom & point jost
laleval b Ve tip of the coracoid process, The Tine i3
aliplitly congave laterally.

Ellow Joint

Tl joint I is silualed 2 om belosr the line joining the
twor epicundyles, and shopes drwnwards and medially.
Thas slope s rerpemsible fur the carrying angle.

Wirist Jolnk
The joint line is concove dowsirds, and 05 markod by
inining the stvloid processes of the radios and uina.

RETINACULA

Fawor Ralinocubum
Flexor retinaculem i marked By poining the tolloweing
tour points.
L. Fisiform booe.
ii. ‘Iubarcle of the scaphowd hone
iil. Hook «f the hamate booe (Fig. 11.8].
iv. Crast of the mapeznim.

The wpper brder is oblamed by joiang 1he first and
second poinks, and the lower lorder Ty aning e thind
and fourth paints. The upper barder is conrave
upwards, and the lower border s coneive dosvnsarcds
{20 Figs 215 and 9.14).

A 1]
“JI |

=]
— )
— 2
|I | I.-/Fr
I F 1
| = J/
| {

<= Flaacr renaallim

—— LEre:sl of rapeowan

Tubanda of Bi.pphoid

Frs farn
Stykoid pozess || r Stylod pocess
aluna I o rarkus

Fig. 11.8: Fleacs refinaculum

mebooksfree.com



..:.-“' SURFACE MARKIMG, RADIDLCAICAL AMATOMY AND COMPARISON OF UPPER AND LOWER LIMBS LA

i

Exfansor Refinocwdum

Extensor retinaculum iz an ablique band directed diowen-
wards and medially, and i= abowt 2 cmnbepad (wertonlly).
Laterally, i is attached to the lower salient part of the
antericn border ot the radius, and mm‘]ja]]}' o ihe imedial
side e the carpus (psifoenn amd bogquetral borwes] aod te
the siy Tl preoeess oF the ke Giee Fig. 9.52).

SYNOVIAL SHEATHS OF THE FLEXOR TENDONS

Comnmon Flexer Syravkal Shealh <L imncr Borss)

Above tha flexor retinaculom (or ver trangve e
cTaase of the wrist] it estends inbe the hwearm for
abeul 25 cm. Llere ite medidl basrder CURTeS ol b
the lateral edge of the tenden of the Hewor carpi
ulnaris, and ll"-. lateral bosrder corresponcds aoogghly b
the wendon of the palmaris Lngos.

Lnar [aesa Tecomas paziowsr Deluad ibe Mesor
relivvagtdum, and broadens ool belowr il

Mot af iHerminales b the Jevel af 1he apper trarne-
verse coevies of Lhee pr o, Tod 41e el part s contiooasd
upr el dislal bransverse cieise of the Litte finger

Synov|al Sheoths for the Tendan
of Flaxor Pollcds Longus (Foclicl Bursg?

Fodiad bursa is a nacrowe tube sehich is coextonsive with
thi ulnac buarsa in the forearm and wnst. Geloaw the
flexor retinaculum it is continued into the thumb wp o
ity distal crease e TFig, €071

Digikad Synowvlal Shaalhs

Che synosial sheaths of the lesor tendons of e ndex,
middle and rimg tingers extend from the necks al 1hey
mlacarpal bones {crrrssponding aoughily to 8w foveer
Iracserse crease al the padmg to fhe Bases af the
lerronpal phalamges Gee Fig, 9070

RADIOLOGICAL ANATOMY OF UPPER LIMB

Fomar Ramoarks

I the case ol e Lo, plon radiegeaphe s mainly

recuired. For complete mdoeroakon d isaheses advisable

£ Pt annbepopostorior ALY s wellas teral « wewes; and

i Faras passible rdgraphe of the oppozate imb shoald

b available fur compansun The skeleton, g bo ik

bizh radurpacity, Forms the mwst striking feature in plain

skragrams. In general the following indformation can be
phained mom plain skiagrams ot the hmbs.

1 Frartures are seen as breaks in the surface continoity
iof the lone. & fracture line is wsoally irregular and
asymumebiical. An epiphyseal line ot an eompletely
vt lied Do, sewn as @ gap, should not e omisbaken
o w Bractoee: 10 T vegalan macgms, and s hilatecally

symmelrical. Supernumarary or accessary bones are

also gymmedrical.

Lhalrariogs ate seen as detanged ar distoried

relations betwaen the articular bony surtaces torming

a joime.

3 Below the age of 25 vears, the age of 2 person con be

cletummined From the ko lexlpe of ossification of {he

bunes.

ClRtlain deficiency diseaaes like ricketa and scomcy can

be diagnosed.

§ {nfecfor: (esteomyelitis) and growths [osieema,
usteoclastoma, osteosarcem, ot s be diagnased.
A lecalisead rarefacticn of o booe may irdicale an
infectivn.

6 Cosgenilal al=ence ar {sicn of bones can be scen.

Reading Plodn Sklagrams of Limbs

1 [denbify the viewe of the pacture, anteropostenor or
laterel, Each vivw shows o specific shape and
arrangeinerd of the hores,

2 Identily all the brnes and their diffevent parts visible
in the given radingram. Mormal overlopping and
wrdron” appearances af bowes o differeng views
shouhd be corefylly stodaecl.

3 Study the neamal relaliong of the bones farming
jainds. The articular cartilage is radiolocent
and duws not cast any shadow. The radislogical Soint
apace” dicates the size of the articular 1..=1rt1|u|j1u_~»
Murmally the jaint space is abowt 2-5 oo o adults,

4 Study Ehae v inrncas epipbses visible i poung buones
anndd £ry b deterimine e dge of B e son conde med.

Shoukder

A The Fulliwting aresesn inan AP view of the shoulder

tFig-11.9a and b}

I Theupper eod ot the humerus, melodog the head,
sreater andl lesser tubercles and rteetubes . ular
euTl T
The srapula, Il'|L'|1.H:|.II.‘|b the zlemoid cavwibe . comacei!
(=een end-on), acromiun, |‘- Lateral, medial and
SURETIOT borders, and He supweraor and inlerior
argles, The sugroascagrlar ot roay be seen.

3 The clavicle, except fm s medial end.

4 Ugprper pact of ke thovacic cage, including the

uppLT Tibes.
B. Sludy the narmal appearance of the following joints

1 Siitadvr ik, The gleooid cavicy arbicalates only

with thn lower half of the head of the humens
(swhen the aom s i the anatomacel positien). The
upper pack of the buead lies benwsth the acoomionr
procuss. The greater tulerosity fovms rhoe lateral
Ml bony paanl s Ihe shoulder region.

2 Aopommoclaviculas joint.

CoMeke he epipharses o any, and detarmine the ag
willi Lhe help of vesilications described wath

'i1'||:|i.1'i|j|_|ﬂ| |‘_'!||_:-|'|1;'-\..

i

il

(B8]
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Soclon 7 Upper Limb

USBEE LB it |

et |
v —
ACFommn LTRE L H
Clgpasss
Head o
Fuaee s
Carecald
[OCass = o
el Ty
— Head ol
PLirrER RS
Figa 11 %a and br a] Anlarocssisror viaw o1 Lhe shouldar joink, and bl dagpammd e Jepezbon 21 a)
Eltzow T Elbmw jnint.
A Tldenlive e lallesing borwes inone A1 and Lareral 2 Buserinr adiaulnar jwint. _
vivwes il e el (Figs 11,108 and b . hote the clecrenon and woremond processes in 2
1 The b wned ol humeros, including the medial lateral view of the elbow (Trgs 11,11z T
arkd Tateral epicendyles, the medial 1od lareeal L Poobe the epiphvses (F anyt wil deternuee The g
supracendvlan vidpes, teus hiea, thecapitulun and with the help of ossifications described wath
Tie 1B anan b, indvidual boenes,

2 The appes erd o thenlng, inclading the olecranon Hesrel
A1l eopemiemd Prieses. - _ . _
3 The upper end il the endios includivg its head, A ldentify the tollowmg booes e o AP skiagram

“week acnd bubrosily. {Figz- 1112 arnd b).
B Sl 2Tie memmal appeasana el e sl juines 1 The Lwver wind of the radius vathoas soclond priseess
m AP i 4 The Jower envd vl e ubng weith it st lond process

HidiFaris
Hurrengs

= Ml dial apicaedle CH e anoen—

— hiadial
epicendyle
e b C VRN Lalessi
ERconiyle
Zorardid masess
a'wina
[mha]
Laslural epice idyle
Fomed wl racing Tisheroaty
LIna
Lina

13y

Figa 11.1a and & a1 Anlarocosiyror viow ol e sk joinl, and (o) oagramratic Jepicton o ()

mebooksfree.com



SURFACZE MAR<IMG. RADIDCRS ICAL AMNATORY SO COMPARISON OF LUPPER AMD LOWER LIES

i
—— Humerns I.' ’ '-X My
CHECTNE
T Pl essial
:-_:j:._: tl.:.tll.'--’r:!:.rie
,,I‘_'-. Radiug
f IlI j e —
(l S
i1
.
Farusn ==
— Lz \ i |
— {dgeranon LEna
1] 1F:

Flge 111158 and B (&) Lalara witwe o e clbos (el aad 2B dingromoatic depiclicn af a)

Bohe eightsarpal beawe, Mede the ceerlapping or the
Il'i|.'|l.|-l'.'|| asnd '|‘~i-;.i|'|_'-r|'|'| '|_'||'||'-_4_-:,I- anel ufthae rrupe;.:mm
weillt Hhe Daperand Alsooclenefy thae neberele of The
scaplwsiel ol B Teok of the hatnate.

3 The five mwetacarpal Lenes.

Tk firurteen phalomiges.

b Toe sesamoid bones present in solation o he
thumb. and oceasoonally o relation e e albe
hingueTs.

L3. H:ud].' tle mormal b AT LA TN Ll A lpgeape il:,llll‘t}-

I Tl srisl joint,

n

— Pglanges

— S ainEid
LIRS

105
=elazargal
Laran

— Lnpm
bare:s

2 The inferior radmoulnar jocnr.
3 |he intercatpat, carpumetacarpa . moetacaTpo-
phalangeal and ntrrphalargea, joints.
L Mate the Brllonecdimgs enss ina lateral skiagram.
1 1unate
¥ Loaphoed
I Capotake.
4 Trapezivm.
D Mok e cpiphases amd othes peemplete
et et g, arad e et e seithy b Juefpoof
e froatons doesemoed withoimdividaal bores,

it
[ & i
.L-I*f' \ | !

| | |
g |
| | .I lll | ,I' | e-acampals
f |

Trisge onir L
—— Lanials
Trape2irr Pamgaz
C— e Pisilzrm
Tniqanlia
K Luniale
Farduis Ir II T ime

[kh)

Flga 11,128 gnd b ja] dnkercpostenar wview ol 1he hand ad B oAacrammasic degchoa of |2
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Section 1 Upper Limb

LUPPEHR Ling

Genaral

Bonas
Johnils
Musacims

Branches

Ariereg

Bones

Joimie

[T E ]

General

Comparison of upper and lower limbs

Upper Emb

Tha upper b is for range and variety af
M arments.

Thumb azsisted by palm ard rgers hes the
pawer of halding art clas.

Lhppeer lirnk Bod rolales labgralky . s lhat the thumt
prinks alerally Merss Supgle Weolral raenioof
cenyical 58 andd Hetasfic 1 gegmens of speal
cord. Musculaculanacus, meadian ahd olnar
nerses supy she llexar aspects of the kmb, whie
the axillary nerva aupples delawd end radial
nar<s supples the iiceps brachii (sxdansor of
albowy wrid s branch e postarior imfarosseonus
sppalies Bl rlergors & rigl

Arm

Humetus & Ihe langest bone of upper me
Shaulder jaint 1= a multbasal jmnt

Artararly: Hiceps, brachialis end caraco-
brachalis supphed by mueculoaianeous resve
Fastaricely Tricops brachi swpplad by radial
NErve

Muscukrculareous for arlarlar cormpanrent of
arrn Radial for pastencr compertment. Coraco-
brachiels equvaland 10 medial compedment of
arm 2150 Suppsed by musmLkaculanasus nane
hMuscular, patanacus, aficulan' genecular, vascular
anel parminal branshes

Maillary, brachal, prolunda (deap) brache

Forsarm

Radius. Predzial bone
na: Pastaxal bone

Elbaw: jaint formed by hurmemes, radiue ard ulne.
communicales with supérior radizul war join)
Forgarm it characlaniged by superine and infedor
radioulnar jnlnls. Thase are bolh pla vaneny of
synciial ponls permiiing rlatony movarants af
promation and supinabcn, e.9- maant lar psehlng
up fiomd and pubing it in tee mowh

Palrmaris walepus

Flexcr dgrorum prolundus

Flexod paolla2is 120133

Fleace digiorum supwe iz

Flexod cerpl ulinens.

Flaxer cami radialls

Abduwctor pofiecie Lrrws

Exlonsor dlgit{:rum

Extenacr pollices langus

Anlorinr aspes! Flesers o whsl and pronalars
ed [odaaim

Poclenor aspect: Exlensors of wiisl, and supinaior

Lawer limb
Lesaer lirmb will kaeg and heawy bones supports and stabdises
the body.

Levawer ime bud ratatas madlally, so that kg 10a points madially
Narsa suppty: Yentral rami of lumbar 2 &5 and sacral 1 2
segmeands of spinal cord The o el eeeves usoky Guiel
Seialicanel one o ils basminal beanches, e bbal nerse suppliae
the llexor aspect abhe kb, (ke cther emminel bransh of scaic
farde, 1.8, Common parcneal, supphes tha exlenzoes of ankke
[olnl [dorsiliexora) irough its daep parongal branck, 1%
superfcial branch supplias 1he perargal muscles of ke |og.
Famoral supplies the quadnicags fomons [Extengor of k|
whila nblyrior horyg SLpplles 1he adducdars.

Thigh

Ferur 15 1he longest bone o kwar limk and of he body
Hip (oint 12 a2 muthaxal i

Posherioty; Hamstirgs supplicd by stiatic

Arleriurly Quadriceps by lensnaal

Medally Admcloss by sblurakar rene

Erial 1or porsteaar compartmant of teghn, demo-al for antgicr
compartmeni ol fgh, pbdurator 1or edducior musclas al medes)
comparimeant of 1high

Muzcular, colaneous. adiculargenicaa, wasculr and ierm na
Lrarchas

Fenoral, poplikeal ared pasiunda femons [deaph

Leq

Taa: Freaxial vine

kibula: Fostaxal bone

Hnee [l farrmed iy iemur, libia and palolla Fitwlyg does not
padicipaia in knaa joint, &0 additiznnl hone PR sameld) pateliz
makay ity appeasance This moan mpodant weaighi-baanrg

painr

Fianlaris

Flexar dwpicmurn longus

Flexar halluos longus

Sodeus and Fexar dinitgnnm brasas
Gastraznemius madial head)
Gastroenemiug |Ialersl haadi

Tibiuliz ardaricr

Esbensor clgpuobi kakgus

Extensor hallacic lorgus

Amancr aspedd: Dargrflesees ol ankle pand
Fostenor aspact: Plentar'iexces (fekors] o ank & pera
Lederal aspect; Ewercrs of sukdalar joint
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MNarvesx

Arlerlea

Bones
arul
JLIT T

Harves

Musciag

Blood
vezgels

Axis

SURFALE MARKING RADIOLOGICAL AMATORIY AMD COMPARISIN OF UPPER AND LOWEK LIMES  Big

Comparison of upper and lower Imbs

Upgar Nk

bt iviervm Inr (% muscles and winar nense
far 1% mogcles ol anaric: aspac af {orearm
Thaoe g lHedgis ol wrisl and proenaiors o
forearm. Posearlor inlerossenls nere gr degp
brench of radial aupplies Ihe exiensars of 1 wris
and the supinator muszle of laraarm. IE winds
around radeus {praaxial bana)] and coreepands
Iz ysap paionadl nerva. The supsdical branch
Nt rixdial reree corresponds o the superfcial
peraneal nerasa

Brach al divdas inla radial and wiger branches
in lha cubilal 1oese. FKadlal correspands 1o
anhanzr bial Briery

Hand

Thara 4@ akghl small carpal bonas gocupyang wany
srvall digedy o Tha hand Firsl carpomatacarpal

Jour, B o Bearwern iragessium gl basa of 151
mafacapal 15 a umgua jwnl. His ol S3ddin '.':H'ii:-q,l
A permits a vergatile mevemenl ol apsosiliog
r addibon bo dher mowamenis. Thie permits the
wna 1o hald things. .9 doll. pancsd, 1oad. bat,
ah Opgwincns pollicis i spacially for cppozdion

hadian nerva supplies 5 muacies of hard
inchcineg 151 and 3nd lumincals (abduclor polllcs
bwewiz, Newor pollicis breyvis, cpponens pallicis.
151 anel Arl ek cals!

Lilvar nawtva Garroigsandds 1 latesa. plantar narve
and zupples 15 ninnsie mvselos of tho hand
Iuschkes which enler Ihe palir rom Ierearen, ey
flaxor digitorum swperllclaha, flexor digilorurm
profundus. 1legor GoAGE roua Bre suppied by
ke re:ryas ol e Aorearm. 1=1and 2nd lumoricalz
dres uniperegte ared arg suppliad by median
ricirde, Eed H dib e Bipennale beng supolicd
by dzep Branech of ulfar -wres Mo nmsela on
dorsam of hand

Ra®a artery corsasponde to amatlor ikal sk
ulnar artery correspanda ko posterion bal anary.
Llinar arlery divides nto superficial and dasp
lanches. There are Mo palmar archas,
superliceal ard deep. The supertical ek mainly
15 formed by ubnar arery ard deep a2 iormeesd
mainly by the redial artery. Cephale vein 12 Ak
lha prezwal bordar. Basilic vein runs aleag he
postarial ecedar ot the limk anc fammenates in the
middla af 1he arm

Tha wxis o movamend ol addushion and abduchcn

15 Ewrdaugly 1 fhired digir <o rnd e 1ingr,'r. Sn lhe
midd|e fll'lgE'r 1as beo dorsal mierossei Inasckes

Lower limhb

Tibial nerve fod all bea plantar leaces of the ahkke [eink., Ciarre
peranza winds around neck of honla (posiasal bone] @na
dnides inta supericial and deep branches. The deep paraneal
supplias dors-flaxars (aklanzors] of tha ankla joinl. The
Supirficial poroneal narva suppliss 4 saparale laleral
corparirmenl of kg

Pogiaal cavidas into entenor boial end posterior Meal in tha
popd el fossa, Postanor tibial comazponds to uinar adany

Foal

Seven big larsal Banes aecupnred alrrast iall ol the g, Thir:
ara sperial [oinks Eetween lalus, calcamneus and nawcUlar, e
subtalar &nd talcalcanss-nawcular (ounts. They permil e
movermants of inversion ard ewersion [reisirg the medial
bordarlateral kordsr ¢l the “ooll lor walking n tha ungwan
Sintacees Thes o oenrmen1 nf inesrsin 15 Sitlar 1o SHpinaien
and ot ewers an ko pronal on ol frearm Foesar digidarur
BCCESSONUS |5 3 disting] musde to sivalghter dhe setoy o lexor
digitorum longus terdons in line with iha teea on which thess
gl Tibiaha enteror, bibielis posianor and p2ronsuE ongus
reaz tha loct and sole for tve moverants o inwers on [fies)
L) tand swanzion (las! one) respaclvaly

Mechal pdanzar suppliees four neesckes O Hee 500k indud reg 151
lumbncal (Abdwod halloes, BEsar AAleare drevls  Hexor
digilizraem brewis. 14t lumbrical)

Lalaral plardar corespdeda b wrar nare and Suooles (4
Intrinaic musclec af tha sole

Musclas which enber ihe zole irem the [ag. e.q. Mexor digitarum
Eavais, Bexor hobucis longus, fikbialis pastedon, peromnegs ongs
ant Gupoded by the norees ol B leg. 15 mbrrical is onipennale
ard i sapphed by orad AlpdAndar, 2no—iih ane bysernate belng
supplied by deeq branch ai leterel plentar rerses. Exdansar
degrarum brevis 2resant o acesum al joat

Posterior libial artery dividez into medial plantar ard latcral
planlar Granches There is only ona arch, he plaslar arch
e by lanargl plaiar and deesalis padls feanlinuaton o
arderlor nbial) afames

Tha areal saphenous wein with perlgretors lea elong the

preaxial boraer. The shan saph&naus wein lies slong Lhe
postaxial bordar bul it 1arminatas inoihe poplilaal fossqa

The axis gl mévernenl ol adductioh and abduzbion paszes
thraugh Iha 2nd dighl. So 2nd 1Ge poseasees o dorsal
INterossel museles
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Saction 1. Upper Limb

UPFPER LIMEB

Comparison of upper and lower limbs
Palm Lale
) Laper Abducior pollics bravis Abduclor haluis Bevls
Faaxor pollicis bravis Flesor chiciturim brevia
Flekor digiti rrifim Absductor el sl
Bbduur digglk inifinai
Befweer Supetfial palmar arch Mo such anch
Iand o Branches of median nene Branches of madial plantzs riesva ard afary
Japers Branches of aupericial branch ol vinar nens Branches of supgrtiaal branch o laterel planier nenae
N Leyar Tardans al flexar digilorum wapedicilis Tordnm af loxo digilorom “ongus, lumbricala ard esor
Temdens of Nexar digheam prolundgus and  SiGI0RIM ACCeszOnUS
Iurmbrleals Tandon ot lexar hallucis langus
lendan o1 Hexor pollicss longus
i Lapar Oppanena pollics Fleaor nalhciz brevis
Adducter pokcis Agdactor halluos
Cipponane digili minirme Flexgr digili minimi hrav

Barweaan Dgap palrnar ardh and deap branch ol dinar neree Alardar arch wih deap branch of Isleral plentar narye
i ana' 'Y
Jaypoes
'Y Laper 14 palmar inlarassen 1-3 planiar intercssei
|- darsal intarosse 1—1 doraal interosaei
Tandanz of tiowlis postarior wnd gergneds Pegus
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Appendix 1

B l"!'I'I'IFI ﬂ#ﬁlﬁﬁuﬁﬁll’ I':‘?l"l'll:l'.l'h:,r dwd o raesetewn .ﬂln.:ﬁl'i':lrll'.' mnrd‘ﬂq{y fo Jﬂﬂ'r.w @t e o sddly m fannalbate

INTROQUCTIGON

The nerves are CTY Il'r‘||:'.l|'ir'h=|1'|rﬂl‘||‘] Frreu;:u':-l_lﬁ |_-I_I-1'|'I]_'\I-| qent
eb our body. This appendis deals walh the mences of
the appur Iimb. Mast af the ecves course through
clitlerent eegime of the wpper Tiok and have been
described Inoparts in ke respective cegions, Inthis
appendin, the coueae ef L cacane memce froom origin b
it lerminalion includmg the branches and clinical
asreCts has bieen describoed bricfly. Arterias of apper
el [uvee bewen tabulated in Table A5 Impontang
clinical terms related to apper limb have Teen delined
sl multiple choice queslions are given.

MUSCULOCUTANEOUS NERVE

Musculocutaneaus neeve i 50 narmeed as gt supplics
muscles of trant of armn and skin of Laterad side of
forearr.

Root Value

Ventral raeni ol O3, O and CF seprovents of spinal cond.

Lo
Axille od Arm

MAsraloe kanecs perve s i branch of the lateral cord
ol brachial prlesus (R ALY Lics lateral tozxillacy and
uppes paat vl brachial acteey. It supplies coracn-
braiialia, prerces e rooscle wo T2 1n the intermuscular
aeplom Letween biveps bracnii and brachialis mascles,
bl ol whneh are supplisd by this nonee.

Fofmerrmn

Atthe crease of elbow, it becomes clbansous Sy plercing,
thir devp fascia. | he nerve is called tle lateral calaneses
nerve of fercarm which supplics skinod Latezal side of
forcarm Lotk on the front ard back.

—htrin 1 R e

Ca Ao piucpat -

Shoa nead and Iy ————
3] ol boocaps Bnacla
ared Migir re2ryus

-"F- Laleny] poad
{ (25 C&, ST

dnrardbrarbal s ard
IFE NETaE

LR I R TES I
aEye |00

Bracheais and is
nesres

~ Bicaps brachii

— Lileral culaneoys
nerve of forsanm

Branches In —
Inleral sedes of
b ardadisd and

ACERTr afpECls i.
i [redrmy

Fig. A1.1: The cour=e of -he mustulcculanecas ner.e

Bromnches

kA uscular Curacobimschialis, kang head of
Leiteps brach:, shirt sl ok Licepes

Leoactoz, iend racTuales
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Seclicn 1 Uppar Limb

LFFPER _IMB

Cul ANy M.ateral side of forearon (ath on
[la= Tk and the back).
Achieuliac Ellwr jumnl.

This nerve ey gt muaed.

AXILLARY OR CIRCUMFLEX NERVE

Aoillery merve 3 aalled axillary as it runs theough the
upper part of asilly though it does nat supply any
structun: there, s callésd ciscumllex asitcoutses around
thu surgacal ok of Tuoeens S Fig. 51300 supply the
promirent dufioud nscle

Root Vakes
Yentral ot of T8 6 seemctts of spinal cord

Course

Axilo

axillary vr circomnfles nerve i the amaller rerminal
branch it postenor coed seen i lae axilla (e Fig. 4.14).
evodionguiar Spoce

The nerve passcs backweards through ihe quadrangolar
spaco (bounded by subscapulares abwove, 1eres majer

Balannr cnanick
o natal afay and vain

Brarcin b shQos dar joing

A1l arg win ——
and arery |

Surgical neck
af Fumerus

A2l ary e rva -
gl oFs arderr
AnC poztangr
|

diwisions i
FeLdigaydlmn }dl __,.-'//

i L' el |0 |

Hrey rpirof
Prsteriar
—rcemics
hameral welary o S—— L::::ur lalenal
and voin rukanapus

re=rya ol 2rre

Fig. A1.2: Haorlzanial sechan aof tha delbzc ragicn showing H:
nersea And vesdals ancura the surgical noeck of st

buluw, lone head of toices brachii medially and
surgical neck of homeras lateeallyd (e Fig. 6.12). Here
it fres below the capsale af the shoulder joind.

MHergieql Mack of Hymers

Then it passes bebind (he sucgical neck ol humeras
wlhere iU divides inle antenor aod posterior divisions
(Fig. 413}

Branches

The branches of axillary nerve me presented n
Talle AlL.

RADIAL NERVE

Radia: nerve is the thickest beanch ol Swachial plexus.

Rool valus

YVentral rami of C3-CH, T1 sepments of spinal cord
isee Fip 4140

CoLrss
Axilig

Kadial nerve lics azaiost the museles Tormung the
posteriar wall of axilla, e, subscopalaris, Bres major
anad latiszaenus deasi. 1t then s i fhae Leweer Liiangular
space hedwesn terea major, long head of briceps brachii
and skhalt of homeras, gises beeo mascule and dne
culaceogs Treanch in the axilla (Big. A.3)

Radial Suicus

Fadiul peeve enlets Uiouyh the Joweer trivogular space
intar e raghial sulous, where it lies belweeeo he Loeng
and modial Teads of ticeps brachii alom with prodanda
Erochin vossels (a0 Fip A12) Lomg and lateral heads
forrm the pwd of Ahe radial sulows, Te leae s the aulcus
by pretemg the lateral imtermuscular supbuin. In the
ewlous, it gi'l'l."-‘- thiee muscular and breo Lo Aneeie
bEranches,

Fraurf of A

Lhe radial oeree descend s o the loseer and Livteral side
ot front of arm deep in the interval betwesn brachaalis
on medial side and brachioradialis with extensor cacp
radialis Jongus on the Lateral side ta reach capibalum
of humerus (s Fig, 8.07)

Table A1.1; Branchea ol sxillary nerve

Muzculsr -

Culanagus — -
Artipulan Aro wascular Shouldar jaim —

ArfEasn St
Delhced {masi part|

Postario: ainzixt

Ciellcad (postenni parth and teres minor. The néess b IE-‘_'EE
wrinur i craraciensed by the presance of 4 ghseodaqanglian
Llppet labesal culanacus ners o 46

To postensr circumfax humdral anary
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APPENIHY 1

Arxila

1 RKsdalrare

2 FaslAncl Sutanggus ners o' anm
1 Larghead alticeps bachi

4 Mlediyl beaed ol wicepe beacofim
Radiad sulsue

5. Lateal lwesd o' ricps bracha

6. Luwer lseral milsneous nerveof anr

T Poglardcd clane o5 e af e enne

4 Kadalraad ol Incaps Brachs

9. Anconous

Lowvar lalgral &1ca of arm

10, Fregracepliee fbnas b hrachiahs

11. Brachikwrndinbe

12, Exzennsar corp rawdislis lomgus

Owspbranch

13, Deren branch rd radkal neras

1d Embewaor cargs radealis rewig

15, Supnalor

16 D branch farsupply o' muscles aFn e o ioganm

Superflcial trarnch

17 Suoarmicigl oranch oiradal rards

19 Calmanss branchas manalicemical snofl Bes, 49 lararal hatf o dorsom cof
hand anr dwilal brarches in lataral kst ard hall digas recepk he i=Tina

[ 2315 ] g H

Fig. A1.3: Distribulsen ¢ right radial nare

Cubilnl Fossa
The nerer enters the lateral side of cubital fassa. There
thi radial necve kerminates by dividing inta superficial
andl dewp branches.

The deep branch supplies extensor carpi radialis
brevis amd supinator. T hen it-ourses Babaesn bao heads
af supinator b teach hack of fovearm Cier Fip. 517

Fronk of Foradrm

The superficial Pranch ledves D cubilal o Lo enle
lateral sicde of Jront o forearm. daccompanied by the
radial vesaels oo ils upper Pwia thimls (52 Fig. 9700, At
ihe junchion of wpper e Uurds anod lower one thaed,
ihe superficia] branch turoe latecally to ceach The
prusteralatecal aspect of Fareaom

Wrisl ard Dorsurm of Hord
Thi superficial branch descends till the anatomical
snuff bow to reach dorsum of hand, where it cupplies
skin of lateral half of dorsum of hand and lateral
two and a half digits Gl distal interphalangeal joints
tzee Figs 7.1 and .33

gk of Faroarm ond Wiis!

‘The deep branch of radial nere enters the back ol
forgarm, whene it supplies the moscles mentioned in
Table A1.2b. Lanaer down it passes through the 4ih
corrnpartnient under the extensar retinoculum to reach
the Dack of wist where it ends in a prewdoganghon,
bragches of which supply the neighbouring joint
[see Figs 9.20 and 9.61].

Broimcheed ol Roadicl Nedwe
The Dranches of radial nervg ave presented in
Talle AlZa

Franches of deep divizion of radial nerve are shiman
im Table A LZE

Branches of superficial devision of ridial nerve are
shown im Table Al2c

MEDIAN NERVE

Median necec is called median as W oans o e ned s
lano of the farearm.
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Sectean 1 Uppar Lk

ki L'PPER LIMB

ha

Tabla Al.2a; Branches ol rédial e

Axifia
Long head o lroeps Brachii
Pde=d anl Fwraied ¢ Iricezps biriachii

Hadha! suicLes
Muscuiar

A2

Culnancaus Fastarior Galaneous rmerye

Lale-al hgad o Iriceps brachii
Kedial hexd uf Irlceps brachi

Lataral side of amm

Erachioraded s

Extanaor cams radeal 5 longus

Lakeral parl of Erachialis propritiepine)

Fosteror cutaneoss nerde o forearm —
Lowsar lateral cuta weods narse o grm
To profurda brachii artary -

LSuparhceg! B7d decp or poslers
imMerossen0us brancnes

® Table A1 2k Branchies of dssp dlvigwn ol radlal nares

Hack o foreanm

Abductor pollicis langus, —
enlanzor sollcis brevis,

Merist

enlansgs solbcis longu,
gaignss digilorum, extenzol
inrlirs., #ebengor digio Fimmi
anid ealansa’ carpl uinars

of Arm
Vascular
Terrmural - =
Luburat foss3
Eduscular Extensar carp radialis
brewis and suonalor
Arficular —

T intenar radioulnar.
wnel and intercarpal
Hoinla

Tabde Al.2c: Branches of superliclal divigion al radial enve

Foraanm
Lateral s o loaanr
H1ed acd fl wpssels

LCulBnEaUS anc vescular

Artcular -,

Rool Yalug
Wonkral rarwi ol C5-CF, Th sepgrnents of spinal cord.

Course
Axig

Median nerese is Sormed I_'-:.-' teesr roal s, lateral eowct teonn
lateral cord and medial rect feam medeal coed ot
brachial plewus, Moedud reot crusses e axillary artery
to joan the laberal rost The erdiae nerve runs an the
lavaral secle of axillary sofoey fa Frg. B4

A

Madian nemve continues ko run on the Bateri] side of
Tipachial astery till the maddle of arm, where b onogses
il oF 1w arteny, paskes anterior t clbow joint st
b cuabilal (ossa (200 Fig .9 and 8.17].

Loabidoy Frssn

Rledian reree Lies mooge macdial in the cubital fossa. Tt
wivey three branches W Hesor musclos of <he forearm,

Anatomical snull frz gng darswi of kame

Sk owar analormical srall Bow, lateral hal of
dorgyrn ol hann and 31eral 2¥z digits vl their disial
inteqahalingeal joinka

To wret rand 1St cerpomelacarea jpenk,
melacapopralangeal ang riarphilargeal jaints of
the thurk, index and modkd ¢ dingers

Il leaves the 1ossa bv passmg Twrween o heads af
Prnalor et [ Figs 201 arnd 5 12)

ForaGm

Meclian nenve enters the focearm it lies in e c2ntre
af forearm 1 lies deep to Hbrows acch af Mesor
digitorum superficializ on the Teser digifoinm
profundus (see Fig, 9.4). Adheres to deep snlace of
Rexor digitorum superficialis. leaves e nouz-cle, alung
its Jatera) burcler. Lastly Wi placed decp anl leteral 1o
palmariz hmgus.

Flaxo: Botmosulum

Median ners e kes doeep bo Nesaoe redinaculum to eoter
palm [see Figr, 9100

Agalin

Median merve lies mediad to the moscles of theoar
emindrce, which it supolics It alse givesd catancons
branches Lo laleral thiee and a balf-digits and their nad
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——

I
| . L, kel
Letaral root ————— H 5 rocl
|I
|
Miprkan nen f — 'ﬂl
)
|
Tandon of ————— E Bl junil
Diceps achii
Fnnaisr tamAs
Eaacb e 1
Enlanl NEwnw cprpd ripdilis.
MlenLEeous [raliuaies long s and
ey Nenen digilararg
Guerir ke
Flegir pod.ich —
larguz Laleeal hat =4 llenar
dia EE i proolwieus
Palrmar Pridialor quatraluz.
cularaous
Brarch
] [ odal norees
/ & oh branches
- —
Fe] e | 10 151 A 20
TIuGCEs i | unkrals
<A |hangr ! .I
£IRrEn e | %

Fig. A1.4: Ohi=strbution of median nerve

APPEMDIX 1 17T

bods inclwding skin uf distal phalmges on their dorsal
Aapect e Faes 7.1 9002 aned 9,450

Francihe:s o Median Nerva

The branches of median nerve ure presented in
Tahle A1 5

ULNAR NERVE

Ulnar nerve is named 5o as it cunz alng the medial or
ulnar side of the upper limb.

ek matier Yentral ramnd ot CH and T1. 1t also gets tibnas
of 7 fromn the lateral eook of madiannerve (e Fig, 4.74).

Amtorior | Pasterior
."II surfacao

1. Ulnza rarye
¥ Radal rersn
3 Redar neteg

Fig. A1.5: Senaory loss n median. u ner end radial namnves
paralyses

Table A1.3. Branchaa of median naree

Ayt ang g Cubiial fossa
[ IR FIEYS Fronalcr teres in - Flegar carpi radialis,
It paael 1 e ko digetorum
supedidais, palmar s
Iangus

Crianeous — —

Bricular and Braatual amAry E l:sewa |nini
wascular

Foraanm Framy

Antenor inberosseous which  Aacumant branch for abducior
zsupplias: la2eral hall &' llexor  poiaciz orevis, fiesor pollicis
Emorum proflundas, prongicr brgviz, opponcns pollcis 15
guAdrates and feenr and Zrnl lumdincals | s2e Fayg. 3200
palels bngus Ficam1 Hhe? Cewdal nanees

Falmar clenaous brarsh = Two cequlel brenches ta lateral
lor laleral kwe<hirds ® pam gnd med al sides ™ thumb

» na to eral & e of indea fingar

* Tweo 10 adjacant sickas ol jindes
dnd rpichdbe linners

= Twe 1o adjazern sdes al moadsa
and rlng hngers, Thesa branches
gleo supply dorsal acpacts o
dizial phalanges o lalgral thres
and a haall digity

Givg vagscular and artelular

Lranches o eing of Famd
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178 LIPPER LIKWE

Coursa
AI'-"\.’."

Llnar merve Hes i tbwe axilla belween Hie axillagy vein
and axillary artery un o cdeeper pelaoe.

A

Ulnal nerve lies medial o braclhaal artery Buns
Ao nards wirh the brachial aclecy i ik prosima] pacl
iiew Tag. 3.9} AL the middle of arm it piecces the medial
imterrovgscular sepdum b lie onits kack and duescends
ot the back af medial epicendyle of humerus wheee i
cinn be palpated. Falpation causes tingling sensations
{sre Tig. B.L3). That is w I1§,.r huwnarus is called ~funny
boowe”

Forgm

Ulnar oerve cntens the fovearmn by passing batweoen bare
heads of Hexor carpi ulnaris. Thesa it lics on medeal
part of flexor digitoram peobundus.
LiTuer meroe @5 peed o coestedd of clahitg! fssa,
It is accompanecd by the almar ackeey in lwer baio-
thirds at fercama (s T 10T,

Ir gives two muzcular and ba o cukineaus branche:s
(Table A1.4).

Faxar Redineec it

Finally it liv= on the medial pact of fleor retinaculam
to eprter palm. At the distal border of retinacaluen the
nopve divides inteits suporficial and deep branches (s
Tigs 9. 133 and 915

Falrm

Superficial bramch suppies palmaris brevis and goees
digital branches b medial ane and a balf digats
includingg medial vne and a ball nail beds il the distal
interphalangeal jeints.

Lheep Branch supphies most of Lhe intrinsic muscles
af the hand Al first ot supplies theee muosclas of
lvy wrthenar cminence, running o the congavity of deep
palmar arch it gives branches be 480 aod 2ed lumbticals

Mimdial cord
5{?

::r_" Ulinas nerve

—— MW Yy
Lebund niesg
irdermiug L)
gl

Mrive passig

tehiind e Eia
Musdial biglf -3t @prandyie
ey digilieLm
prafundus F azar Carp
Ul
Falinar
CulEnediss —— Larsal culaneous
tdgnch gk
! e F 3% re17acukIm
Oecp orm nal —, 1
wranch 'h Suardcn
! % |edrvunal krannk
J e
e | Dhigilzsl B e ness
By —
| nplemaggi Il |
rusCies A=

Fig, A1.8: Course and brancees of wlur feree

o deep aspect, 3.3.2.7 docs | inlepossei and 43,201
palmar Wkeossel wooeod inadduckor pollics.

Sinwe i supplies intrinaic muscles of hand Iﬁpm'l‘-'uble
for fimer movernents, this necve 1= calld ‘mosicians
nwrve” [soe Figs .13 and Y.22

Branches
‘I he breowhes of ulnar nerve are presented u Table A4

Table A1.4: Branches of uinar nerve

Hand (Fg. 921)

Supartitial beaneh: palmens brevis,

Cwep branch—Muscles ol hypathenar
arpinence, medial tao lumbricals, 4—1 derzel
and d-1 palmer inlarosson and addudior
pollina

FOresmt
P o an Medial half o1 Rexor digiléomm profurdus
flaxpr carpi vinang
Cuianaausiligita: Dorsstl Gltanecus brance lor maaal hall ol dorgmn of

hand. Fadmer culeneous branch for mndial sne-ard of
palm. Digitel oranchas 10 mediad e and a helf fingere.
nail beds ang dersal aspecls o distal phalanges.

VascularAniGular

Also supoles dinital viessels and (cinis of medial sk o hind
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APPEMDIX 1 -]

CLUNICAL AMATOMY
MusculoCutansaus narve injury
| |
cr B8 o Tand 2: Paralysis of Bieepes and brachializ
3 beaoey less on lateeal side of forearm
123
Front af amm

-1

Axillary nerve injury
Lozs of abdusiion from beginnming 12 90"
Sensany Ioss over lower hall of dedoid—ragimenlal’badge sign.

Radkal narys injury

| caC? I:HT 1. Mo estensinn of elbow
| C3 1 3. Wealk extension ot elbosw
' 3. Wist drop
134 4. Serwnry Inss
A 5 Weak axtension of wrist, metacarpophalangeal and interphalangeal
joines.
From of ariy 294
e
oy
| Fronl ol fraarm \'::‘- 45
st
Palm
i
Median nerve injury
ceTToe 1. Weak tlexion of wrist

L3
r
P
o

A
-t

Lass of pronation of forearm

3. Lossof lesion of proximal interphalangeal and distal interphalangeal
joints of index and middle fingers
Az 4. Lnss of flexion at interphalangeal joint of thumb
T A Martial ¢lawing of ssvond and thitd digies
Bt o s . ]_-_l.'lﬁ-ﬁ nf thenar _nmine:nc.r: :
S 7. LBenaory, teophic and vasomotor changes (soe Fig Y483
ﬁ
Elow

Froat of farmarm

=" amal luaneA

ﬁ—i—w EPUTTLIT (1T

Falm
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Section 1 Upper Limb

il UPRER LIME

Uinar néarye ifjury

er. G 1. TFlatteniog of muedial bronder of fagarm
y 2. Loss of flexion ar distal interphbialangeal joints of 3th and Sth
dijrits
3. Loss uf hypothenar coinence
Bila 4. lass nf adduoction of thurok
e . 1nss of abduction of all inguers
B.  1oss of addoction of all lioger:
Erpal af :
s kT T Maked clawing of #th and Sth digies
= - 3. Slight clawing of 3th and Sth digils
._E_t"%_, EEET 9. Selimary, Wrophic and vasomotor chinges

Frant of 1orearm

Wiy T |

* Itulnar nerve is ujured at thie elbow, the clavemg of the langees 35 less. wcavse medial halEof flasee dagitonam
prratandus {flexor of proxional and distal interphalanggal jomniz} also gets paralysed. [Fulnig nerce s imjured
at wrist, the clawing of the fingers is mure as mbact flesor digiloram profundus fleses the digits me. This
il lesion is prosimal {near elbew ), clasire is less. Do the conteary, iF lesion is distal (near vnseh, clasing, is
e, This s called “action ot paradox ™ fulnar parados

o [f btk ulnap and median nenves get paralysed, there s complete clase-hand (s Fig. 249}

Tahle 1.5 Arlenea of upper imks

Artary gy, e sE @ fanrianan A of oS aouiion
AXILLARY ARTERY Slarns @1 the outer bordar of Iesl o &5 continualion  Supplies all wells of axille. pactaral
(s8a Fig 4.€} al subelay an artary, rns through aeHla and rigion including mammang gland

cantnuss B2 brachiel afary a1 tha lower B o
12ras majar musce

Superior Ihorace: Fram 15t part o asillany aran Supplies upper par of thorace wal and
tsea Fig- 4.10) 1w paioral musckes
Tharacoacromial Frorm 2nd parl of axillay anary, perces clavipectoral  Supphes pactorel end dalioid rmuscles

lazcia and divides oo delbed. agromial and ol
cukar and pacle-al branchaes

Lateral bl e From 2nd pan of axillary artsry rung alcng Supplias tha musdas ol thiazis well
infarciataral bordar of pechomalis manor inclpdiog 1he mammany gland
ArENDn G F-cm third of awillary anery, runs on the Brbance Supglies he neighbouning shouldar joint
“amarel aspen! of ndortiberedlar SultUue and ar ashomases and b misoles
willi large posierlar hurreras cirgumdlas; qomnaral
areny
Pasteror mrcurlien From turd part o exadary arbare. s alnngg he Suppives huge delicid myscle, skin
Fuarmiezral surgcal neck of humerus with falary npnes averlyang it ard The shdalder [l
Suhsrapular Large=1 branch of axillary ariery sune along Ike Supplies musches of pastaroe wall of awilla.
[g2c Figs 410 and 6.13) mussles of posteriar wall ol @uals i@ tores mejor. [Bbesimus dorsi. sub-

scapylaas. Takas Ear in anasinneses
araund scapula

[(Coard
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A gy

BRACHIAL ARTERY
[gee Fig. 8.9}

Profanga Erachii arteny
(588 Fig A.10}

Bupariar Ulnar collalersl

artery (zee Fig. B.1C}
Muacular brenches

Muhient arecy

Imerar ulnar collaieral
Brtery

AaDialL AATERY

(528 Figs 8.17 and 920

RHadial recurrent arery
|eea Flg. BAG
Muscular branchas

Supericial palrar
brench (see Fag. 4200

Doraal tarpal branch

Frincaps pollicks arbary
[wwewe Fig 8.20)
Rathalis mdlos atery
[=e& Fig. D.2C)
ULMAR RRTERY

[2ea Fig. 9.1d)

Anlenar and poslenor uklar

reciurrent arteries

[=ee Fig. B.10]
Commaon inlarcesacus
Eranchas

A Anlarior inlarpszeous
aneEry

b. Pasberor imerossaous
afeny

Table A1.5; Arteries of upper limb (Conna.)
Chgn, courss SN0 fEmnaro

Sh1E A1 IRe [uaser Bgngker of [Brees rmgjur as conling:
alice af Arlliary artary. Rung on ailenc gaspase of
arm and ernds by dviding Inbe radial and olhar
ararigaa al neck o radlus o tha cobital losas
Largest branch of beachial erbery Auns with radal
ngrya in tha mdial swkus o humarus. Aeaching the
Wicral 5 g cf arm ands By dividing inte amerior and
gt hrrichdss

Beareh of Baachial arlecy, Ascampanies ukian neevo.
Tak=s part in anasiormoses anourd elbow |alat
Branchae ariaa from brachiel afary

Erad:h of beachial and enig~s 1ha putrien| faramen
ol Bl s
Bieanech al Erachial

Stare 3= smaller oranch af brachial artery. w23 on the
{aisral = da= of laraarm, then «n ihe anatomicar anuf
po% 13 raach tha palm. whara it conlinuas as deap
prtlrmayr aarche

Brench « redwal arery

Bsanchaz ol redial artary

Hranch of radial Ariecy in kower par of ‘orearns,
before radlal artery winds postenany

Branch of radial artery &€ 17 165 in the anatomical
snufl bow
Bazanch Gl radial artary in palm. naes ghoapyg horepl

Branch ol radlal artery in palm rung alohg radial

slde of iIndex 1inger

Ckigmndlas as Ihe langar terminal branch of brachaal
arlary al reck of redius. Courses fArst obliguehy in
upeas ana-third and than wericalby in [ower {we himds
oA |owesarm, Lies superficial o el refinacuhang and
ek by diveghing inlg sopedicial ard seep Branchas
Branchas cl ulnar afery curee wewards and reach
=iy jaint

Large bwanch of ulnar artery

Baarich vl comiron inlgressacas adeny ros nn
inrernssAnus memhrans

Bransh of eammaon Nk rossecat artery reaches
back of lareamm

APPEMDIX 1

Arga of distnbution

Supplias muscles o Ibe caam, humarus
Eiories arpd shin o mbirde gF arrn. Takes
|.'|E|rt i andslamosas around elbow ||:|1r'|t

Supplias muzcles o back o arm and its
branches anastomasa with branches of
radial arbery and ulnask adgry an kieral
opicoeiyly of urerus

SBupplies riuscles of arrm and albaw Jalnt
on Its medial aspeat

Sapplies biceps and riceps brackii
musales

Supplies Gk B redd B fuae o

Takes part o iha ARASIAMSSES 3isand
albow e trovm medial sade

Musckes of 1alaral sida af foraarm,
inciuding 1ha ovatving skin. Gives A
branch {or complaton o supesrdicial
malrian anch.

Chepral bramehes 1o INwmb &nd 1E12Fal & ce
of indes inger

Buppllae albcw . Takas partin anasto-
meaes ancunad alboew

Mustlas attachod 1o radiug, c.g benps
bracha, prondiar ks, panrslor Suanisiys,
egor pealleis bxnguzs Hesor digoardnm
aupericials

Crosses iront o ihenar musckes and joinz
tha superficial brarch of Maar anary to
complate suparficial palmar arch
Suppliaz wrist joint

Supplieg myacles, lendens. sk and
juinls in retailan b thumk

Suppllaz 1endons. pints ard sk o
index fingar

Givas branzhes 1o lake pan in lhe
AnAEInmescs i el LBy Dl
Cranches supply moscles o frond of
leweadn. Back of 1arearmn and ouiiant
arleras b2 ‘orearm bones

Take part in anasiomeases armird
albow o

Supplis Ak thid museles o rrearm

Bupplies bedn the banes of heraamm and
muzatiea etachad ko thase bones

Supplias muzelas o back ol Forganm
Llso baka part in ANASIGHANGES ANIUN

Blbuw o

O | o |
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Section 1 Upper Limb

LPPER LIME

=

Table A1.5: Aciavies of Uppar [innb S

Angny

Superfezial Eranch

is88 Fig 920
Supr il pialfar arch

Creap baargh [see Fig 5,.22)

Iha suoedicial paimar arch

CLINICAL TERMS

Shontder joint is mestly distoceted frfertoely: The
shruldes joine is surraunded v churt muscles cn all
aspects except inferiorly. Sincy the jmink iz yuibe
mubile it dislocates ot the nnprotected site, 16,
interiorly (e Fig 2200

Stiedent's etbowe: Inflarnmation of the bursa tver
the insertion of tricops brachic e called student™
alliwe. [t 2 common in stadents as Ty wse the
flexed c.bese bo support the head waile abermpting
hard to listen W dwe lechures m boivtcen hiie “naps’
[see Fig. 1,18},

Teanis efbeny Luteral epicondyTiliy ouears in
plover: of loven tenni s ar falsle bennis, Toe g<lensor
muscles of furearm ace ased g il the Ball <harply,
cawitng repeated ancamirsinne o the lateral
preanclyle ard at: subsequent inflammation |soe
Fig 10155 1t may bue s degenerative condition.

Puifeed ofbwric: While pullimg the children by their
lwarnds Ggmetting 1hwers of| the Bus) the head of radms
gy Slip ok o Ahe annular ligament. Aonalar
lrepenentt 15 nod Lkt in shildven a3 in adults, s the
Pocad il paddoes sTips ot (2 Fig, 2250

Brrrer’s palsy oe stoimmer’s pedsy: Serrr b anberior

ciuses The movemend of protraction. £ e [ong
Fwraric memee is injured, the naascle gets pomohosed,
seen A “winging of acapula” tee Tig, 2 121 Such g
persan cannnt hit his opponent by that hond  Boether
ran ha make sirnkes sehile swmmang,

Golfer's elThotfmedinl epicaradylates: Ulecurs m
wall players. Fepeated micratraonma b paedial
epicondyles causes inflammataon of connmen Fexar
crigin and pain in flexog Qwe werist e Fig. 0L

Waitcr's N ur poficeman’s fegs “Taking the tip
n:ij:*tI».r Crb-Duicheinme patalysis vocurs due b
invalvement of Erb's ponit, &1 Elv's peint L5, L6
Tl join to Jumm oppeer trunk, beoo diogions i | the
teunk arise ond bweo beaches, e sl asctpualar aod
nerve b subclovius slea drise (e Fig. 40 15]

Wrist drop: Mralveis af rodlal owrce in axilla 1sr
radial saleos or terolateral side ol hwar park of
armn o paraly=es of it deep Dl m Cobilal ossa
leads o wris? deop (ae Fig 5251

Lloqin, cnurse and ArmnEnen

Larger lerminagl branch ol ulnar afeng juing
superfial palmar Branch ol radial arbery 1o e

Sunaller lerninal eanch o ulngr &iery thet jcina
wal b thie 1errringl pad of radial ertery 10 Form e
geecp palmer arsh which lies daap G the ong

lexar 1endans af tha palm k15 also prosirl 1o

Area of oiE'nbulicns

Gives biasehes 1o 1endon in e palm,
thgilal bramchas along fingere Also
supply joints &nd cverlying skin
Brarchas ol deap palmir aree ot the
rligilal bBrareslies ab Superflzlal palrnar
arch, suppdemenbre he blood supEh:
I thie Aegis of hing=rs

Carpal fenncl syndrome: Median nervo gets
compressed undur the deacr eelinaculom. leadiog
toparalysis of muscles of thenar eminence. 1tis called
ape-like ar monkey-like hand’. There i Inss of
sensation m laterad 3% <digds including nail beds.
Rledian nerve is he wee of the band”. There is Birtlo
clawing ot induew amd middle lingers alao (aer
Fign 344 11 9470

Cutrital funmel symdrome: Ulnar nermve gets
entrappad between tyea leads ol Tlexor carpi ulnaris
mvascle, Jeading to paralvse ol medial half of lenoe
digitorun profundus and mwescles of by pethenar
emnence. all interossci and adduclor pedlicis and Ard
and Hh lomornicals Theee is clivseing of medial bwa
Jdiprits, putters in the hand asnd log- oF nypathenar
erninence L Figs 9.20 to Y 40

Verlkrnaan's isciraernic contracfrre: Thiscordition
et dae ke fibnosis of the ooscles of the Tasearm,
chiefly the Hexors, 10 nstally veoars with infury o
the Brachial arteey in supracondylar frachures of
humeeas (s Yig, 2.1K].

PheprugIren s eomateactiene: This clinical comditien s
e by fibongiz off nuedial part of palmar oponuesims
cupascially (e parl reaching the fing ancd Lietle Eogets.
Thw Titrous Dards are attached too provimal god
middle phalargzes and nol to distal phalanges. Sao
promimal amd middle phalanges are fleaed, while
cliztu] plialanges j2main entended Cor Fag, 9 18]

Frany buse: Llndar nerve is palpable o Mesed
elbowr bebund the restial epioands e Dalpating 1he
nerve gives e be lunny sensations in the omedial
sade wf fomeamm, Singe medial epicondyle e part of
huameras, it w called hnmerus or funny beawe (e
Fig. 2170,

Poiatiry firges: Branch o anberiorn interosseus
noeve to laberal ladf of Nesnr digitorum profumdus
is mjured in the moadille of the breaenn “The index
finger is atfected the mest. 11 remains sotended and
keeps pomntimg Euerwards (despite the Fact that
Fomnaining three Aogers are pointing bovards solf]
{soe Fig, Y43

Caanpieke clare hamd: Complele claw hand ix doe
L injuiy af koveer runk of brachial plesos espocially
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the ruse, which supplies intise musches of baned.
The injury s called "Klumpke s yprsralysas’. The
etacan pephalangealjoeds are eskencded whele both
b inbergehalangeal joiods of all fegees ace acheally
Flisestl (e Fug, 9400,

Oreerst; Thie broawst as o fregquenl site of carcinoma
mewmer). Several dnatomical focts are of mpoctancs
in diagnosis and teearmoent vf this condition.
Absretses may al-o focm in the breast and may
reauirg draitage. The follsiwing fucts are warthy ot
114*te.

ncisiore inko the Preast are wsoallr made vadiaily
by avatid cutting the lactiferons ducks G Fig. 2590

Cances crlls may infiltrale the suapengy
ligamwnis. The breasl then bacomies lied . Cuon-
tractinn of The ligamenls can canse redraclion e
puckering [(Inlding] of The shin.

Mnlilkeatian o lagtileeons ducls and Lherr
e uenl lloedas con case refrachion of the s=<in
{srr Fig 2111

Clrstructiom of superficial lyampheeessels By cancer
cells may proaluce wedemna of the skin giving rise o
an appeariance like that of the skin of an vrange
{pwien of wriptge appeacinoe] Cae Dy, 3 15),

Because of bilateral communications of the
hemnphatics of the breast across the omdline, cancer
may spread from one breast 1o the other {see
Fig. 3.10).

Uecanse of communicatuons of the vmph vessels
with thoee in the abdomen, concer of the broast may
spread to the iver. Cancer cells may doop’ inte lhe
[elvia eapocially ovare (Krokenberg™s Tomcear)
rroduciegs seconedaries 1here Gioe Fig, 316].

Apart Teorn bhee Teemghoadics, caocer may spoed
theeagzhby te st Tno s conoeckion, it e amparkant

SPFERDHE 1

tu knew that the veins draimng the breost
ciaomumicate wath the vertebral veneos plexons of
viins. Throogh these commuomentions Lanoer can
spread t the vertebrae and 2o the brain (o g, 3070,

filood presswre: The bliwwd priseure is universally
recerded by auscultaling the brachial arcry wn the
anleruimedial aspect of the elbow joint (ee Tie 5170

Fetra v paus infection: The median cubatal yein iz
the vein ol chojce tor intravenous inpecticne, far
withdrawing blood Ervm daavs, and for cardiac
rathwlerigation, hevause it is [ioad by the pecfocakr
and duwes rual slip away during paercing (e Fig, 7 8).

Fecbrarbnseular dgfectinn: Intramuosculat injucliong
ang ol given ik e delteid. Fhev 2hoold be given
in e middle ol the muscle o avnid injury o the
"!|2|-.||,L.=:_|'!.J oAy A4 Tlg. [,

Raedaad paelse: The radial Anlery ia wsed [oe feeling
the furterial) pualee At dhe wresl. The paulaadicn can be
fell sl in Shis silaaliony Lecause of The presence of
e [l radhus Dehioad 1l azdéry fae Tig, 9000

Livoraearls eof Corprer: Fibyowgs sleands exdending
Fetwecrn skin overlying B Treast tocbhe ande ]y ing
purctoral muscles These auppeort the glamd.

Muortyponeery's ghanels: Clands beoeath, Hae arenla
of mammary wland.

Subareatar pteaars of Sappey: Lymphatic pless
beneath the arcola of the breasr.

Lister's tudercle: Dorsal tebercle on lower end of
posterior surface of radius. This acts as a pulbev for
the tendon nf extensor nallicis longus.

e {recrzafn’s disease is a thackening of sheath
araund lendons of abducter pellicis longu: and
etz pollicis bievis giving nse to pain on ieral
e af wrial.

MLULTFLE CHOICE QLESTIONS

A. Mitrtsh the Fedlowingg on bhe 1ot sicke with Hhair

APPOPiate anEwers on Ihe HOht sice:
1. "Lhe nenve imuny and the clinical sigoes:

a. Badial naryve i. Mfactial claw hand
b kuedian peive ii. Wrist diop
v Lomge thon acke nenee il Ape thamb
d. Llnar A v Winging of acapala
2. Tendan relleaes anid segmental inneevation:

o Triveps 10805 CF

b Biceps brachn n L3Ok

¢ Broctuorodials we o, 7 C8
3, Muysiles ond the moecments at shoolder joonts

a. Creltoid 1. Rledial rotation

ii. Lateral rotation
i, AbJductiin
1 Extersigan
4, Muscles amd thueir oeeve supple:
a. Delbed i. Llloar
E. Supinater . Belesclipnng

I, Snbssapredaris
. Litlisamnmis caes

¢ Teres mino-

€. 1=t lamarical
. Addwetor podlives v Radial
5. Sansory icnenvation of skin:

ut. Awallary

A Palmar sutlove of Ting TR
and little fingers
[, Pahnar surfaca ot nCh

thumb and index Zineer
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Swticas 1 Lippear Limb

PFER LIMA i
i \

vo Medial aspenct of arm ii. T1, T2 . Lower voud 15 the gooweing vind.
d. Top of the shanlder iv. (& d. Axallary, radial and wlnar peeves e directly
related tu the bune
B. For #ach of the incomplete datements or 8. lavicle:
questiony bekow, one of morg complaliong of

- 1 T
anawers glven is/are comact, Sakect. a. |4 & lag bene o
b develops by intramembronogs casification

A 1Eonly a, b and o ane cornect e 1% the frst bone to ossify
B. 1 only a and  are correct d. Has a well-develiped medullury caviky
C. Ifonlv b and Jd are correct g . ’
T 9. In Frh's paralysis:
T3 Thonky 4 s cormect a. Abduclion and lateral rotation of the aniu are losl.
E. [N all are oot Ir. Flexinn and pronation of the forearmoane Jost
6. [ojury b the median nerve in the acm would aHect: ¢ Biceps and supinator jecks are lost
4. Pronation of the fonzarm il Sepsations are Inat over the medial side of fhe
1. Flevivan at the wrist ACH
. Flexivn of e thumls 10. Which ol the lollowing statemeants isfarce troe
AL Supination of the trearm regarding ‘marnmary gland’?
7. Wluch of the Bellewing i=fae Loe regarding . Ieis modified sweat gland
humeoerus? b. Livs i supetticial fascia
a. The heiwd uf the Tiumerus gommmndy dislorates £. 75% uf the Lyropl Trom mammary gland drains
posteraorly imtor axillery Lreoply modes
br. Common sites of Brackune ane suegical noeck, shatt d. Some lvmphatic vessels communicate with the
and supracondwlar regien brmph vessels of opposile side
it ANSWERS S
1oa.—di; b.—ii [, T d =1 2 a il b =N = —TF
A=t Be=1, =1, d, — i 4 & —1ill., bo=iv, =i, d.=1

-1 b=, =11, d, =1, O R e Ll A | R i L
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Introduction

-ﬂﬂy gl -:.I".Hrr r,,u"..l: ] -"l"dﬁuw-'l':lw" nev ‘Harer” poond’ pvand ara -:;ﬂ"'l T .q-a"ﬁu.-_-; r.l':ll,lEa " n"'n:lul!lr.u TR

Thorx (Labin cfees!] forms the uppes pack of che toank
oof the body. It not only permits brarding oandd lodging:
of the thoracic viscera, bat also proveles necessary
shelter to some of the abd omioal viscen.

The trunk of the body is divided by the ifrapleranyes
into an upper part, called the vy, and a laver part,
cilled thae abdoneen. The thirax is suppored by a skeletal
fromewwork, Hencie cege. The tharee cociby contains
thi principal organs af mwespiralion—the luones ond of
circulation—the heart, b of welvich are vatal for Lide.

SURFACE LANDMARKS OF THORAX

Bony Landmarke

1 Srrorsteens’ or neaeher sofeh (Fig 1210 Tt s Telt just
above the superior broder of the manubriom
between the sternal eods of e clavicles, Tt lies al
tha level it the Lower Pogd e of the by of the secnd
thow acie werlelna. The lrachies canlne paldpated in this
notch.

2 St wiadedsigle of Londas 1t is felt os a transverse
ridge alvout = om below the suprosternal notch, Le
marks he manubmiosteomal joine, and hes at the e
G Al sgeod costal cortiloge onteriorly, and e
Jdise elween fle fourth aned fifth thoracie vertebrae
posteriecle. Tiuz @ o cerpartant femdiee for (e
Satlarping rason s,

A. The Fila aee cowandod Trom thes level downwacds.
There 15 o olher celinble peint {anteriorlr] from
which e rils may be counted. "The second costal
cartilnge and secomd rib b at the level of the
steenal angle vr anzbe wf Lonia (Framch gliysacian
17R7-147 20 The ribs are counted Trom hete by
fracing the finger dowowards= and lagerally
ibecanse the lovver costal cartilages are rgneaaded
and the anterior pacts of the intevenalal 5paces are
LY POTTOM ).

. [E marks the plane whoch scparates the sopeviog
muxlgsbum Erom the inderinr mediastinom.
¢ The adcending aorli couds at this level,
L Thee aech ol thae aocka begioe andd also ends at this
L |
- The descemding snrti b ins ar thes feae]
The Irachea Jdivides 1t o l_'lrirl-l_'i'l_‘.lil:' brispahi.
- The azvpos vein anches aver the st of the night
lung and apéns inta the supetior vena cova,
. The grolrona ey trank divides inko beroputmone ry
arberis just belaws Hhis lovel
i. The hwocsce dued crosses Troon the riehit Loovhe ert
sacde ab he Jeve] of the fIHD Lhecacic voertebric ond
Feacies The lel siche il He leved af e stermul angle.
1 FF marks the e ik aaf Bl bgasge oof Hhoe baser,
k. The fardaa plexoses greesibwated b Hhwe sime eyl
A Xepiuskersal foinds The eostal marsin an eash o ade s
fowmed Tre Bl seventh e derdh costal cerblagses.
Betweaen 1he tweor costal mangins, there lwes the

-

*

Frsl ol

Kyprgsnemal ngth

Man,bnom

ncronsla EhGoe

By of sl e

= Clalul raililayges
~FRiba
2 plnstemal ol

= Al w] Ldsn

Fig. 12.1: Shapa and conztructicn ol the thorecos cage as saan
Iriime the Troaeq
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THIAAX

intrastemal ar subcostal angle The deprassion inthe
angle is alen known as the epigastric fossa.

The xiphoid (Greek suord}process lies in the fuoer
af the cpigasteic fessa. At the apex of the angla, the
siphistermal juint enay be felt as a short ransworse
tialie, I lies at the level o the upper border of the
ninth thuracie verbehra (Fig. 12.1).

& o pirt it s The secoond costal [Latin nb) cartilapge
it atachaed to thee stomial angle. The seocerth cartilape
boundy the upper piart of the infrasternal angle. The
lateral border of e recius ahdeminia o the linea
sornilunaris joins e costal margin at the tip of the
ninth costal cartilage. The tenth coslal artilage forms
the lower pact of the costal margin (Figs 121 and
12.2,

§ Rile The scapulioveches the second to seventh ribs
on the posterolatenal aspect of be chest wall. ‘The
tenth rib s the Leveest posint, Ties al the level of the

Thomesic
v verichirae

5t nb

10U i
— 13th ria

Scapular ine

third lumbar vertebra. Though the 2leventh rik 5 Fig, 12.3: Shape and conatruction of the thoracic cags: as saan
longor tham the taelfth, Both of them are confimed By from Betured

the back and arc nat seen feom Hhe Tronl (Fig. 12.2).

6 Flenenee voviebea weider: The Dicst prromingnl spdne telt
at the lower part of the back of the neck is that of the
semerth crroroa)! rerkelng or erteles prosunens, Helose this
spitie, all the thoracic spanes cin b palpated along the
poaterior moedian line (Fg. v2.30 The thind thoracee
aping lios at the level of the roete of Hhe spines of the
avaprulac. The seventh thuniic spine lies at the level
af the inferior angles of the scapalac.

5o Tigsue Loncmorks

1 The mippric: The postiom of the nipple varies
considerably in feonales, buk in mades ib aswally lies
0 tae Toueth intercostal space about 10 em feem Lhe
midzternal line {Fig. 12.4).

2 Apew brat: Hisa visible and palpable cardiac impulze
mm the leii Hith intercostal spoce @ cm feom 1he
misisternal line, o modial to the midclsviealat Tine,

3 Trochea: [t is palpable in the suprisstermal notch
mid iy Tetweeen the o olavicles,

Fratnls
Maanugbysgm

Ath hoeasw
urrickera

Sxh ik

Cali finae: 4
wErabra

Hody mi slernm

Amphislir
Caslal safllages — Tihrh

= 12lh thoracic
weHrbaa 5

— 13th m

Fig. 12.2: Shaoe end consinstian gl Me FWracic coges a5 SEEN b
from e lafaral sice

é
|

Fig. 124 Saft fizsua landmiarks

Midrdeniceelar or Tadoral corbid o wramenary gl Ths
a wertical plane passmg Lhrough the midinguinal
point, the tip of the nuthy costal cartilage and middle
nf clavicle (Fig. 12 5]

Adidevitiary Juee: [ pagses vorlically bebveen the twe
tolds of the axillia (Fig- 12.5].

Scapueher finee b prasses vertically alumyg the wderine
anpgle of the scapula.
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Lavel of uppar bardar ol by —
o vertabral T1 or sprk ol CT

Slmiriad gk

Faghd plagral a3

7 prislennal |mrm

Rk xiphicosial angm

Level wl & yhth rio

Laval o hankt rin

Cualo-
verietrai

INTRODUCTION 184

ik, avealar i

Clavicia
Miod A mm

o plomol s

-l o eumn Cosial Cardage

——— Ther s wiall

Level of siath sas5kal cadilags

Coclal Avargan

Tac:thb nb

b L Boeder ol bedy wf ceo ora T2 00 uppar

horkar of SpIFa o Iha =ama sarlcho

Fig. 12.5: Surfaca marking al midetavicutar and midaxillan lines

SKELETON OF THORAX

The skeleton of thoras 15 alsa Kwewn s the thoradic
cage. It 1 an osseocartilgiocaas, clastic cage which is
primardy designed for inereasirg aod decrcasuog e
intrathoracic pressore, su that air i Sucked inko the
lungs during inspiratien aoad cxpelled duaring
expiration.

FORMAIION

Antrrarly by the sternum (Greck siest) (Frgs 127 and
12.2).

Popsteriorly by rhe 12 thoracic vertebrae and the
intervening intevvertebral discs (Fig, 12.3).

¢ 3 omck side by 12 nbs with their cartilapges.

Fach rib articulates posteriorly with the wertebrial
colwmn. Anteviotly, only the opper seven bs artiouwlate
willi the slernum throwgh their carbilages and these ane
called rewe or prrlebrestermal vibs.

The custal carfilages of the neat three ribs, ie. the
gighih, ninth and et end by joining the next bighoer
eoalal carlilage. These ribs are. theretore, known as
rerrehreclzmadral ik, The cnatal cartilages of the seventh,
gighth, ninth and tenth ribs form the sleping costol
IMANZN.

The anlstion ends of the eleventh and twelith rbs
are [iee: These are called flaading or verteload ribs, The
vertebroachondral amd vertebral ribs, oo the last five
ribw vre also called Jalse vibs becawse they dono
drticualate seith 1w ernom.

The cnsbaverlebral, costistransyverse, manubrio-
sternal and chondrosternal joinds permit movements
uf the tharasic cage during breathing.

Uhe chest wall of the child 1 highly elastic, and
fractures of the nbs are, therefore, care In adults,
the ribs may be fractured by cdieect or indirect
violence [Fig, 1260 Inoindireet vielence, like cionsh
injLry, the rib tractuces at ms weakest pomt logaled
at the anyle. [he upper oo nbes wehich ane protecled
by the clavicle, and the lovser beo nibs whickh are free
Ky swing are least commonly iojured

_—"i- N
Brarky Gidvk \ Y et g
S e = ;
P
Bgin g g
™ Wi=ak point

q.‘-'|- -
'“:"-:E_ o —-—— ; . .
. !
Bastannr furva q_“““-u-,.'_
ey

o .ll.

Fig. 12.6: Fracture ol IMa rib al Its angle

SHAPE

The thorax reseiniples a muncated comw whach 3 pareoe
above and broad below (Fig. 1271 [he niammow dypsper
e L5 comdinoons with the root of the oeck Enoan which
L& i Ly separated by the suprapleural membeioe or
ok’ s Tascea. The briad or lower ewd 1 alincst
cuompletely separated from the abdomen by Lhe
diaphragm which is deeply conciee downwands. The
thnracic cavily is actually much simaller than what it
appeals krbe bacause the narmuw upper part appears
besand e Lo thwe shoolders, and the hewer parel s greatly
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Saction 2 Thorax

THORAN
| Neck
! - Supreplsural membrars
# . |
F ,
. v
! Tharax Y ——— Shoulder
i L1
II. |
|
— Cadptnagim
B e

Fig. 12T Scheme oo show how e sige od e e cawiky
Is redLced by tha uoard prapaciion of the diephregr, and By
the inward progeston o the shoulders

encrrached open by The alsdnminal cavity due by The
Lpward convexily nf the diaphragm.

In bransversss sod b, tho thovas is reniloron [bean-
shaped, ar kidowy-shaped]. The transserse diameler is
preser Lhan the anleroposterion dimmeter. Hewerer,
ite ind s Bedose Hhie e of Deea veam, it s ciceualar In
uadenpieds, Hhe anderppostenior duametsr 15 groater
an bhe bransvemae, g+ showen in Fig 12 R

by wylaees, thae fils aee horZenkal and s o resode the
respirgdion s purely alwlwnial, by the sction of the
dhaphirag.

I adulis, thie thogae, esoval. The ke ace obrligoe ond
b movemnents alternabely nccease and Jecreose the

| - H. man sdigh
1 5
b F
Kmq_ e
e o0 "
7 )
II A
1 - .] Irlants
\ J
- - --
Illl-. "l
| |
b ; .-'I Uuamupeds
| l-._'
“ax ¥
F
e, _.-

Fig. 12.8: The shgpe ol tre thorak a5 2een infransverse 2eclion

in: Human edult, infaris, and quadruped=

dimebers of the thiocss, This resells o the depseng in
E o s thoe oo callegd rrzprra bz amd 115 o pulsion
is calbest vrparakiag This is called] thendeas regairatiog, In
the adult, sew, theretoce, have both abdammad and
thare s riskion

CLINICAL ANATOMY

* 1'.Ii.=|p]1;n.|_:;1:|'| degcends during ingpiration b
vcpes B verwal dvmeler ol heeacic cage.

# Hivcues These occur doe do apagmodic insnlua-
tary curtrachens of the diaplhragm aceom paned
by closed plobes These vsually ogvcur due 1o
gastoie icritafien Hicoups may alwe be dae e
phremic merve eea b, nrsemia ar histeria,

SUPERIOR APERTURE/INLET OF THORAX

The narrow vpper end of the thorax, which is
continunus seith the neck, is called the inletof the thorax
{Fig. 120 1t (5 kidnev-shaped. Ik ransverse diameter
is 1125 con. ‘Lhe anteropostetior diameter 15 abour
Jom.

Haurloitiss
Auternwdfy: Upper erder of the menubriomn stemi.

Posterioddy. Supering surtace of the body of the firsy
thoracic s ertehra.
el sice, First ik wiith its cartilagze.

The plane nf fhe inlet i5 direrted downwards and
forswards with an abliquity of aboot 45 dE‘EFEEH. The
anteriar part of the inlet lies 3.7 cmn below the Pikiterior
Tran, Ay Thak the upper TWitder of the manubrivm stemi
Tinz at the lered Af the npper border of the thicd thoracic
vartobra.

Blar of Inken of tharas

Werlabra T1

vergbra T3

Werlehra T3

Anout 3.F cm
™

i Irdprerzdcheal
[RE ]

III Verelra T4

Marubirium Sl
Fig. 12.9: The ptane of 1ha Inlat o tha thorax
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Partion al e [nkst of Thoros

The prartilivon is in Pz b Peea, il amd Tefe, willa clell
i b beeen. Eachy Bl as caeeeresd Bee g Bascia . ko e
gt N i saepes gt bl sesmdecng. [ pantly SUkA bk
(e thows fooon Whe neck. The msmlesme i triamgalar
sbape. B apes s alfecled Lo Lhe g af the transyerse
provess of {he sevenlheercwcal vertebrg apod e Tuse e
Wbt barder f thee fiesd eibond ik cartilage.
Murpdnslogically, Sileaon™s fascii s reganded as the
Hatmeneal wedan of e scalenws ooy {plearalisl
nsche, IDes thos farnwed by scalenws oonimus ad
crdothurace Bascia, Tunctumally, it provides cizidiy
by the thorace mled, so thiot the roast of the neck s
ok putfed up and dewn danng cesparation. The
T T =i cc of the membrrame i sl o the cervical
pleuri, beneath which livs the apes of the lung, T

SCakrug mackUE

SO METILE anberr

First cosEal certilage

—— Hupraplours
T

Fieal rib

LAY

h Ff/\\‘
|
|

IMTROCLCTICMN

sUperior surtace is Telated to the subclavian vesbels
and other atructures at the root ob the neck (Figs 12,141
and 12.71a and b).

Struchures Possing Hhrough tha Inlet ol Thorax
Viscwia

irachen, neanphages, apicoes of the lungs with pleura,
rematns of the thymus Fignre 1212 depives the
struciures passigg through the inler of e thara

Lovge Wasseis

Irachivwephalic artery an might sivle,
Tett cowmimem carotid artery and the Left sabclavian
artory am the lete side. Right ond left brochocephinlic

velns.

Ba alg-n, = niddans

Sedlesie o anla i

RBrachot plesus

ieracal drere of [cdrn

o Rlanan ailaryg

¥ Suprapkiu-al
| TeaTIAr A

— apex ol The Lvg

Sulirdinsadn Ay

Ca 1k S awan W

Fire rig

b

L

Fige 12 118 and b The supraplaaral membrana (4] Sudace ciew. and (b1 sectonal viow
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Spction 2

bk THORAX

Frrinns cf lhymis
Mearabeium steni

Eremohipo d ard sirrncchyrad musdies-

Letl oo it ailgsy

LY nraine Shoraces: anc
LEM hesnpcqphalis vgin

Left vagas nerve __/F(':_
i

Lafr pdireniv v ve

Subs aviar 3ney

Trorace purl |
Ll rearmang Laryigeal narve

Ml lung —

el e g

Inkgrar [y vaIns

Tracheca

Oesupiayues gl
braahiccephalc areny

Ryl iilemrial duacac aney
Mgl L achiocephals: veir
Rghr ghreuin neree

R gh: vagns nerve

Rahs lung

Langus <alk

F ghr pleura

F rél posdanoe Inkencoekal wan
= Posteria intarcaalal arieny

Frslhimaciz nerea

- Sympaihah In.nk

Fig. 12.12: Situciures passandg thraugh the inlgl o the thores

Smaotler Vasseng

1 Kight and l=tt internal thoracic arteries.

2 Kight ard lete superiar intencostal arteries.

3 Kightamd lete Hest posterior iateroostal veins,
4 Indericr thyroid veins,

Mervers

1 [Zight and lett phrenic necnes.

2 Eight and left vagus oerves.

3 Kight amd left sympathetic tranks.

4 Right and leit first thovacic nenves as they ascend
acioss Lhe fiest rik to juin the brachial plesus.

Muscles
Sternwshyoid. sternothydd and lengos colli.

CLINICAL ANATOMY

o 3 cervical rib - a nboattached to vertebrs 27 D
rhorurs in about 0.5 of subpects (D 12 1R) Such
a 11k may exert traction um the Lt frunk of the
brachial plevus which acches sweer i conncal nib.
Such a persen complans of paravsthesia or
abnormal sensabione: alune the wlnir booder of the
torearm, and wastiogs tf the small muecles of the
hand supplicd by sepyment T1 (ig. 12.14).
Vascular changes may al-ar occur.

¢ In roarctation or racroewingg of the avrta, the
[rosterior intercostal atteries get enlarged greatly
Lo prowide acollateral circulation. Pressure ot the
enlarged arteries produces charactenistic nuti:hing
on the rihe (Fiyg. 12.13) especially in their prsterioe
[rarte.

v Tl weled sgaridronne Twaee stooctues acch over
the firal rib—the sobclavien arbery and First
thatracic nerve. LThese structures may ke polled wr
preased by a cenvical rib or by vanabon: in the
icsertion of the scalanus anterior. The symptome
may, theretowa, be vascalar. meural, or both.

Cervical riéy

fih cenécal verlehra l

Fig. 12.13: Ceqvical rb on bath sidas

INFERIOR APERTURE/OUTLET OF THORAX

The e aperiure is the broad ood of the thorox
wlich swrrounds the upper part of the abdominal
cavily, Tl = separated from it by the diaphragm
{Greek arross feuge].

mebooksfree.com



'. \ |
V.
L W ST B leed i

Fig. 12.14: Washmg od smiall Muscles of hand

Turlueus
inbar=aslal
arharg

in the rik

Dinsoandng
l thoracs aorls

Saibelawian aredy

Iralesral
Iheracic

arery —

—
- Ararior inharcosial anery

Fig. 12,15 Toduous merccalal arary recaives beed frgm

antencr wilarcosiel arkery, transices il 19 descendding agrla

teyond coarctalian Tonlpgas inlecoslal arlery produces
nilc:hes in fwe nk

Bcundaries
Ak Infrostermal angle Twlanwen
Margings,

e bweet onasbal

Moeteroriy: [nferive surface of e by ol the teeltth
thoracic veckehra,

Oher vt wndie Costal eiagan farned by te cartilapes of
seventh bo teechfthe ke

INTROCIICTION

Erlaphrogm at bhea Qubed of Thona

The cutled 25 Clesed e a larg e musculontendineos
partition, called the diaphiagni—the Huoraceatdring
duiparaeinn which sgeparvates 1he tharas trom the
abdamen.

Structuras Possing through fhe iaophrogm
There ot Fhree Lirge and qev eeal amall openings in the
diaphragm whach allow passage b stroctuees Jren
thoras 10 alpcdomen ar i ivead [Fig. 120 14).

Larvgee syt Thoew e vena caval ayening in the
central enduon, mesphageal npening in the right crus of
dlﬂF'hFﬂEl'l" andd aorkie Lt rehimd the median
arcuate ligamant

The structurnes passingg thinoagh g openings anc
purin Table 121

Seenpll npueaien Rl "'\|_1'|h;'r|4‘:-|‘ rplL__'l-.'I i Arkeky passes in
space uif | arcey Prl_'u_ml: T AT '\.]I]""ilf hl]‘rh-:'rll_‘l e A
and Yth costal cirba gl slipe of e diaphragm.
When Foramen is |_'|1'|.:'|r|':;l_-t_‘| i krworn as firamen ot
Morgagni.

Musculophrome ariery perfoarales dia phrago at the
Ievel of Sth custal coartilagey

Luwet Janteras-tal vossels oond nerves pass betaeen
costal arinins of diaphringm and ransee sus abdaming-.

Subcustal vesels and mers es prass Pehind latoeral
arcuate lyrament. Sympathetic brunk passes behiod
medial arcuate ligament Grester aod leaser splasclnic
nerves pience each crus Left pheopic nerve jrirroes ket
cupula.

FACTS TO REMEMBER

* Thoravic cavity bsowses o single hearl with
prericardiom, baa luoggs weith plewrae, Bond
Venaels, nerve- and lymphalics,

* Tih way be present inrelation fe cervicsl seven
and amhbar one vertebrac, The ceryical il may
dI0E STl

# Rile ave weak at thoit aogles and are volneralte
tir injury at that atea.

s Apen heal lies belew and medial e the oarmally
placed oft nipple.

« 20 gustal cattilage at the manubrivsternal angle
is extremely important landmark. The 2nd
ielercuslal space les below thes cartilage amd iz
wsed for countings the inbercostal spaces fur dhw
pusdicn of heaen, longs and Ineer

= -7 b Wil ciestal cactilapes rech the sternoim,
Cus Lalcan Lilages of 5= T ribe fomn fhe cnsial margin,
wlitle B amd 12th ribs do et reach (he: fond at
all
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CLINICOANATOMICAL PROBLEM

A vovng elalt suffering frons chronic anacia vwas
askad m st steomal punctane daawe te find oo e
MOl S00 0T M4

* b o beroal pon ke S lone noarnony i
* Llwsma by bones aocendime b slage.

Ans: Pl steresmnt s siezlo ivediz, e oo =3 e
arberios parbed dhe Horasic coze [2as 0 tal oo i
e s parl, P b rices s e ler aed corneiaes e
ol ST B TR BT R | R T o 1 R TP L R

Chaady Ialeral

Hingdumy prssing ERRed onn cua e i

I Dil:atian
Right phr=res ners
Lymphate of hear

{Cescphagus Consinchon
Bih wagel frunks

Ll gasilng wesges

BiarmE Mo change
Thorece duc
Azynos v

bome, Thiningg stermal punciure o thick necdie s
pierced fhrough the skin, fascia and anterior plale
of cvmpra b Lo Bl it reicles The Dgge rmarros i
the cancellous bone, Abdat 0.3 €. of bone marrow 18
sprriatond aned sl are proepared immmoditelsy o e
shsined apd studied o fupd eur iF the deleck s m
reraleagag e o BREC o WRC

Bones are dassified as: long bone, &g, humerus;
Fhaed bobe, gog o larsal bopes: flat bone, e gr. sberbning
irrepular bobe, e vertebra, sesampid Wne, e,
pratelly; preumaeic brone, 22 maxilla.
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INTRODUCTION

MULTIPLE CHOICE QUESTIONS

« Threw large openings in the diaphragm are at levels

of following thoracic verrebras:
. T8, T9, T10 k. T7, TS, T%
. T8, T, T2 d. T9, TIT12

- Al the Tallswing steocbanzs course throwgh the inlet

of thoryx incthe median plame cecep:
a. Irachea

b, Oesophagus

¢. Thymus

d. Left ecumrent lanmgeal nerve

- Superapleural menhrane is atached b

a, Antenior aspect of clavicl:
b. Upper border of scapula

c. Inner margin of 151 rib and its cartilage
d. Transverse prooess of fth cervical verlebra

- The autlet ol thorax is highest in which of the

kdlowing Bnes:
b. Anterinr median

d. Scapular lime

a. Posterior mwdian
c. Midaxillaey

- Which apinal merve is affected in thoradc inlet

syncdrotine?

a. Seventh cerviral
b. Cighil cervical
. First thagacic

d. Secand Lthoracic
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Saction 2 Thorax

Bones and Joints of Thorax
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INTRODUCTION

‘Lhe tharax is an os=opcartilaginons cavity or cage for

varicvos viscera, peoviding them doe suppart and prar-
bectivm. This vag is notstatic, but Jdyowmic, os iE moves
atits vArious pHnts, increasing or dl’l‘l‘&"-:‘i:-i'iﬂj_.'l rhe vinmioms
diameters ot the cavity for an vetremely impoertant
provcces of cozpiration, which is hifi fur o'l of gs.

BONES OF THORAX

RIBS QR COITAE

I There are 12 obs vnocach side fornng the groater
part of the thorace: skeleton
I'he number may be inoressed by development of a
cervical or a lumbar ob; or the numbuer inay be
reciured 0 11 b the absence uf the teeelfrh mb

2 The ribs are I:lum- arches arcanged vne below the
ather {Fig. 13.1}. Uhe gaps between the ribs ane cilled
intercswstal spaces {see kg, 12.1).

The spaces ane devper in front than behind, amd
doeper between the upper than buebseen the lewer
Filxa.

3 The ribs are placed chliquely. the upper obs eing
lemzite wablique than the biwer. The sbliquity reackes
its masimum at the ninth nb, and thereafver it
gradually decreasas to the haelfth rib

4 The length of the rbs increases from the fiest w the
soventh vibs, and then graduaally decrenses from thae
eighth to fwelfth ribs.

5§ The breadih ut the ribs decreaszes from abuove
diwnweeards. In the upper len ribs, the anterior eouds
are Brogades than the posterior wods,

f The fitd 7 tilk which are ennnected throogh theic
carlilages b the sternume are called true ribs, vr
e ekt mal vils. The remaindng five are false ribs.
Ol uf these dlwe cartilages of the vighth, ninth and
tearth rils ape juoined b ll'n- et higher cartilage and

By

are ket as seckebieehondral vils, The ankerior ends
ol Hhae elen el A baeelfth ribs ace free and ace colled
Meading rihs e pertelag) we.

7 Thee first fweo anied Last thres ribs have speciol features,
and are alvpical 11k The thitd to ninth obs ane
bvprcial mlv.

Typical Ribs

Sigle Determincfion

1 The anletior ond bears a concave depression. The
prrzterion ond bears a head, a neck and 2 tabencle.

2 The shall is convex putwards and there s coskal
greve situared along the loweer pact of 145 oaer
sl ace, s that the lvwor berder is thinand the upper
buocder routded.

Eacty rits Is b onds. antevicr and posterior. 1t shadt
cornprises upprer and lnwer borders and outer anad weer
dnrfaces.

Upper smaller 13 36Fa* nead

Mre afthe b

Har-adicu'm prr al Juoercle —

Bk e - Crat
Arigle o lle i ™ | e ﬁ
| e =

e yﬂ____r"x\_%ﬂ__-’—a-_

Arligular pan L 3weir larger
=f I_bercie facer ol Faed
- Crytal
.-‘-H'“"ﬂ--.__ cariage
"—\-\_\__\_\__\__ -I_\_\-
LOEA JrI0Me . r."' s
Shatt H"‘M-_q___. ]

Fig. 13.1: & typlcal mb ol the lekt side
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The auteriar sforual ted s oval and concave for
articalation with its costal carvilage.

The pesterfonr ot vertebral vnd s made np of the
follow ing parts.

T The dead bas two facets that are separated
b crest, The lower larger facst avtec ulates with the
body of the numencally coreespanding vertebra
whrle the upper smaller tacet artive lakes with e e
highet vertebra tFigs 13.2 and 13.20)

2 The neck lies intront of the bransverse provess of ik
own vertebra, and has beo suefaces; antenor and
pestecior and two borders; auprerivre sl inferior The
anterior surface of the neck i amaoth. The pasterior
surtace is rough. The superion Tordir v cresfof Hae
tieen 16 thin. The inferior bordes is roupaded.

3 The fuberveir is placed o the outer surface of the nb
at the junctism of the neck amd shaft. 1k medial part
is articular and fovms the Costebranseerse jant with
the transvorse proscoss of e cornmsspanding veclebra.
The lateral part is non-articular (Fig. 13.1%,

The sl is flattered <o il has B surfaces—ooter
and innet; and beeo e ders, ugrper and loseer The shart
i cutved wikh s comvesity oalwards (Fig 133 1t s
bent at the angle whichi= sitiated abour 5 om lateral bo
the rubercle. It is alsn twisled at (e angle
T The auiter suieee: Thie angle s marked by an wblioque

line an the cuter autlace dicected cowowards and

laterally.

2 The fener sufiior is seooll and covered by the pleura.
This surtace is marked 1oy i ndpge which i combinuous
behind with the lower barder of the neck. The castal
groove lies betwern (his ridge and the inferior
border. Thi costal groove contans the postevior
intercostal vessels and intercwstal nerec.

A The wpyher evider wx thick and has outer and inmer Lips.

T.bercle
Coag| ol
1l ripk
— & regla 1y e
nper
____.f’f'— 1 s.n'grh:ur |zl
> =
___,,-”-_ .___.a’l/ band
I| | =" Bamuspiralis Lawsr
\ Larger 1ace

Pil ar costal
carilacn

)

L— Casia graowe =
| .

Tharrcalumbar 135015

Fig. 13.2: A rypical rik viewed chlsueety frien behind

BOMNES AMO JCHNTS OF THORAX

Slera— —i e

Conlal cordane o e -
. G-
e

v Leneler ul first ril

Flg, 13.3; A rostal arch [sida view)

Lo imanifs aond Esigions of g Ty ool Bl

LS

1 Anteriocly, the head prwides attachmant to the
ridnate hl.,ament (Fig_13.4] and is rclated to the
sympathetic chan and to the costal ploura.

2 Thoe crest of the head provides attachment o the

mtra-articular bgament of the costovertabral wmint.

Atachments te the oeck:

il The anterior surface is tovered by oostal plewra

b The inferivr costetronsverse ligament is attached
tu the reugh posterior surface (Fig. 13.54

¢, The mwo laminac of the suponor costotransverse
Lipament are attached to the crest of the neck
(Bigr. 13,060

& The leteral non-articalar part of the bbercle pives
ttachnuent 4 1w atoral costobransverse ligament
(Fig. 13.5%.

5 Antachmunts on the shaft
a The thoracolumbar fascia and the lateral fibres of

the sacruspmalis musch: are attached ke the angle.
Modial # the omgle, the fimr costre and the
scrospinahes are aBached (g 132 Aboat 5 om
fraom the: antenor end there s an indhstinet oblisue
liews kot as the @irferios e, whach separikes
the wriima of the eefernal e Trorm sernituz
apterior uocase of fifth te corhibh nbe. The antersr

ak

Esirrnal inlarcaeld

—— Paslario: inlercoszal vessals

Ir g Coessal rares

Inlgrnal b sla

Irmper mezst inilecslal

Fig. 13.4: Tha ariculatons at the two ends of a coslal anch
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(EL  THORAX

Lnlanod Igngrydnal amant

Middla Ddanl Ol 1hs Felideg —,
liyganent, lorpang by pachindgl Do

Poetarar kangiliadiny igamed

osirearRbral jaind
Irdandy riosidran swAsa
lipa meand

Crslstansyeises join

Labzral rostalransweer se
Iigameant

Fg. 13.5: Atdackments ared ariculaleas o e gl nor and o1
a lypical rib

Antapor kngriydmnad egamrart Inlra- Tl

ligarienL

Eupariar
CosTolrEns e oe
igamsnt

Famale hgamenl —

Fuklle banc af redigte
Isgamen| farmireg
Dypochondsl Do

Fig. 13.6: The supanor coetotransyersa. radiate and infra.
aricular ligaments

aoe e also separates the origin ol external oblique
Friom that of lwdissimus doesi in case nf ninth and
tenth by

B, The aitera! imfercastal nascle arises beom Vhe flooc
of the costal seowve The iiterrnatalis Breoms arises
trom the muddle Bveo-fongrths of the ridge ahove
the grommve The sufimastalis s adached o the inner
surfacas if the Jower obs (202 Fig. [4.2).

c. The axtermal inteecostinl msele s attached v lhe
outer lip of the upper border, while the ke nal
intzrenstal and intecoostalis sotima are atkched on
the inner lip of the upper border.

OSSIFICATION OF A TYPICAL RIB

A tvpacal b vssifies in carhilage (ron:

a Uinc primary contoe (foe the shalth which appeats,
noar the angle, at asbeut the eighth week ot
intrawterine life.

b Throe secondary contres, ane foe Hhe biead atd mvo
tor the tubercle, which appaie ab prileely and wnite
sweith the rest of the bone after 20 pears.

Firet ki

laanfificalicn

1t 35 Lhe shattest. broadest and must curvesd ob

The shall is ot twisted. Lhera iz e cestal oo
Tt 45 Flatenad Tram alvive dowosvards so thak it b
s.upn;-riur atud infetint surtaces; and outer and wmner
Lordars,

B e

it L@ lon

1 The anterior eond s langer, thicker and patled. The
pusterior engl b small and rertded.

2 The vuter boerder j= conves and nol haviog: vostal
ETChIVL

3 Thue upper surlace of The shaft is crossed obliquely
by o shalluw groes es separated by a ridge. The
rngJ: is endarged ak lhe e horder of ‘the vib to form
b sevnleane bl Te.
When the cilr is placed oo a horizontal plane, icowith

the superior surface faciyg upwards, both the ends of

the rib 1onch the surfiee.

Feabures of Flrst Rib

1 Theanterior end 15 larges and thicker than thar in the
orher ribs, 1t s contimnmus with the Frst costal
cartlage.

2 ‘Lhe meberior enil comprrises Lhe inllowing.

a. ‘U'he hewd s sl sne Towended  TE atticulates with
the body oof first thecacic vetlehra

I Uhe rrck 35 ronnded and divected |EII‘ETEI|.|].-'_.
upwards and hackwards.

. The fuborele e Jarge Treaingades wath the anpgle bk
the rib. It articulates with the {Fanswverss procass
of First thoracic  wectelrd e form the
CrEbokransy erse juint.

3 The shiek thedyl has b suthaces, Upper and lose;
and two bnn:lerh ket arud ey

a. The upper sirfece 15 marked by bwe shallow
groowes, separated near the iner berder by the
ralene fubercle.

b. The fooer zorfoce i st aud has it ciwstal
#1000 8.

o, The nuter londer & coms o, thick behingd and thin
in foand.

. The inter lnder is oconcine

Alffachments and 2aiohans

1 Artetionly, the neck is related from medial 1o laberal
siele Ly
a Sympathalic chain,
b Taslerior intetcnstal voin.
v, Supeion intercnatal anery.
Jd. Venlial ramnus of first thoracic nervee (Fig, 1370
i MneErnenic—cehain pulling a v AR
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T R T | I_-"
T
& i - rmm o ertral rarus ol T1
Fosignnr - 4 ;
WSl e .-:'-p\\;‘
i Scalanas madug
4..15 ,.hl” n
i IF g ] A

~ Gerralus anhenor
Swnpal=ie e

innarEniins Onker arle-

L rew- 1nark a®

S alerd s e 1o
«  hracha plesus

sAlErnS dulen

St for
HibclFaan AMENy

i e
EITHI WY, R AT

Sabz avins muosde

[ A I [
liameznt

Flg, 13,7 Superior wew of the hest ik {left sida)

i

Sumeriseely, the neck e related b

A4 Thaaleep cemacal vessels

b The cighth cervical erve.

3 Thae anterir growwe o the supecior soeface of e
shalt londpes the subclovian vein, aml e poosterior
move Tondpae the subclvran arlery aml the Jower
trumk of the hrachial plesus )

4 The structures attached b the npper surfage of 1he
shadt are.

a. T]‘u"frl'i_ﬁiﬂ aof the amlar lan s erosacle ak e pede riaer
o

L. Che attachiment ol Ty costoelsyjouTar Tgmamaent st
the andetien eid TieTiinad Ele skl i,

Co The ivacrdwn o Ahe sealenus anlerr g the
soalena oo he.

A The insa b of The calenus med s oo the
elingatedd pough ares ehingd e eronrne For the
e WU an o ey, '

E The "mvvesr s Gaee o fhae sbayfe vs comeeres | by skl
F'I!I-"'HI.'I ] s e Latesd cweier sk ber |x|1'|;h_~1't|_r1'|:|.-|_'-;rn',1||
rirse mlerroslal neeve weligh s very simpdl

6 The vler Pirder gives rrigin b
A The velemal ilérecesstal rransacles, angl
1> Thie wprper priaed of e Bebdaggtitimn of the seecotus

arvbeer e, juest Belvind thae woownee for the subclavion
arfery The thack porticn of tha ouaker Border is
suncvre] Ty el sileis posterior,

7 The vomer border woves attachment to the supra-
plenral moembrane,

B The tubercle wives attachment e the laleral

somlelransyerse ament.

ROMES MM JCANTS OF THORAY

OSSIFICATION

Th farst mib cvssifies frony one primaey contre fie the
shinft and vnly b secondanye centrcs, one for the
head and the nther far the Wibercle, Chthorwise its
crsrfication is similar W that of o typical ril.

Second Rib

Feoilires

The featwres of the second b ave:

1 The length is vwce that of the first rib.

2 The shaft s harply conved, like that o tha Tirse rib.

3 The non-articulac part ot the tubercl is small.

4 The angle is clight and #= situated close o the
1ibercle,

5 The shate has oo twast. Uhe cutar surtace is comyey
ancl faces mame upwards thon owleeards. Noar its
pddbe it is marked by a large rough tuborcie, This
tuberclo 15 a uniguye teatune of the socend b, The
inner surface of the shaftis amoeth and concasve. It
faces more downwards than imwvards. There is a
short costal proove on the posterior part of ths
surface
The prsterior part of the uppet bordar bas distine

puter and inner lips. | he part ot the outer lip just in

Erok o the argglhe is roush.

Alacnmants
‘The riugh tubercle nn the outer surface gives nrigin
brone amd a half digiratinn= af the setrabus anbeTioT
musle.

I The rowvgh part at 1he npper border receives the
insettion of the scalenus posteteor.

lanin At

The tenth rib close ly vesembles a typical ik, but 1=

I Shosrber.

2 Ilas mmly a single facet oo the bead, for the body of
the temth thoracic vertebrea

Elavanth ard Twalith Rlba

Lleventh and el fHiribs are shart. They have pointed
e, The recks and fubsreles are absent. The anpleand
reatal ke ame puoThe macked wn the eleventh rib;
and are abssnit in the baelfth vk,

At hirmeet ond Refarons of the Twalith Bib

1 I'he rapsular and radiate ligaments ace attachod o
thes head of the rib (Fig. 1534}
2 The tolhvein are attached on the et surface.
a. I'hw quadratu= lunboram is inscttad on the losqer
part it the medial half g vwea-thivd= of this surface
(Fig. |3.Han.
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Sacfion 2 Thorax

THORAX

]

— Faraila

! 1 Eur
Fascia pwer
ruadralis
lurabsannm

FTHER R LTE
LIRS

Cuadralas
l.rebzrm

ligrairs2im

CAaslayarehesl

diaphapmes

Laflenal ancudra

— Caslali angwarze pamar

Fi o Ll caataE

s Larqssimias

— Yioashal s
—umbzoos il

ligamer: Ladresnwre didgi

— Earralys paslennr
ilericd

Exlcmal

M : layor af — :
i absin.r:

Iharacoumaar fasria

Fige 12184 and b The= nuj'ﬂ Iwalfth rib; (@) Ierdr sudase and b auler curfema

b. Tho fascia covering the guiklristes lumbarure s
also avtached o this part uf the b

c. The intermal intereeatal imasche 3 inserked neae the
upper border.

Jd The eostodianhragmatic reoess of the pleara is
relakesd e e miedin] three-fourths of the costal
ke

&, The diaphragm takes origin fmom the antenor end
ol Lhis sirface.

3 1t fellowemg aro attached tir thae outer surface
a. Al hgents oo Uy epedndd l¥
1 Costidcansverse ligament (Fig 13360
n. Lumbacnstal Egament
m. Losvest beyvator ciwstoe
v HMucostal: and lengissimus parls of
eacT=pInalis
b Arfachemnts on e Mcer) I'll.‘I:f
i Tnardiven of AorTatus posterior inforior
ii. Crrigean of latissirnus darst
iii. Crrigin of externod vbligue moscleaf alwdvenen.,
4 The imlercnatal msacles are attached W the opper
border.
5 Thoe shouciures attached to vhe loncer border are:

a. Middbe Javer of theracolumbir Tasciis.

b. Lineral arcuate ligarend, 20 Be lateral bonder of
the guind ciatus Tuinten v

¢ Lumnbowastal Tigamenl near the head, extending
Lrs AT Arariseetie process of trsn lombar vertebra,

CSSIFICATION

The vleventh aod Awel[Hh cibs ggsify from one
prmary cerekre for Mg shalband one secomdary centre
fovr the head.

COSTAL CARTILAGES

The coetal carblages reprosent (e aiosaified ant2riee

partsf the rabe. Thew woe mmade opoof Baraluwe cartilagr.

They contribute matorally to thie clasticity nf the
Tharrarie weall.

The medial ends of the costal cartilages of the fiest
sowrann 1ibe am attached directly te the stecoum. The
giglh, nintlv atad venth cartilages artioo sk with ane
angdleee and rorm the costal macgim, The cartilages of
thee esleventh and teeltth ribs ore small. Thesr ends are
frowr and Tae in tae muscles of the abd o] wall.

The diveclion ol the coetal cartilages s varnable. Asthe
firsteuslal cartilage apprceaches the sternom, it desoend s
a litlle. The seccond cartilage is horizental. The thaed
ascends slightly. The remaining costal cartilages are
anpular. They conbimue e dowaweard coarse of the it
fror some distaner, and then rurm upeeards b meachooither
thu stermum or Hhe next higher costal cartilage [see
Fig. 123}

Euach cartilige has bwo surfaces, anterior and
pusterior {wa borders, superior and inferior; and b
ey, lalvcal sl oedial.

Aftachmants

Arterar Suefoce

1 Anterior sucface af L first costal cactilage achoulades
with thye claviche amd takes part in forming the
stermog L icular jonl. It gives attachment e
a. The sterowchaacular anicalar disc {we Chapbee 141
E. The puint caprsule.

o The sterneweTavicular ligannent.
d. The subcloy s ruscle (Fig. 1575,

2 The second bo sixth costal cactilages give angm k)
the pectoralis masjar (Fig. 13,9,

3 Tl remaining carlilages are covered by and give
pantial attachment bo seme of the flat muscles of the
anterior abdermunal wall. The inkemat oblique moscle
is attached tothe seventh, eighth and ninthomrtilages:
amd the rectas abdumanis tn the fifth, saxth sand
meventh cartilages,
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Flg. 138 The sternum; Anledor aspect, wilh muosce abachrmen

Fostaror Surfoce

1 The first cartilage gives ofgin to the stamothymoid
muscle.

2 The second to sixth cartilages receive the insartinn
af the stermocosralis.

3 The seventh tit hwelfth cartilages give attachment to
the transiversus abdnminis and to the diaphragm.

Superior and Inferior Borders

1 The barders give attachmen! Lo the interndl
interenslat muscles and the external intercostal
membranes of The spaces foogeened (e Fie. 14.1)

£ The Killh o ninth cartilages articolate with ope
angghier at the poants of their maximum comexity,
0y Formm synavia] prints.

Loferc Engl

The lateral end of each cartilage fuems 2 primary
cartilvewweus pant wilh the b conceomed.,

MedlorEnd

1 The firstcarblage forms o primary cachlaginoos jount
vrith the manubriom.

2 Thesvomnd toseventh carbilage:s foom synovial joints
vrith the steroam.

3 The cighth, ninth and tenth cartilages are connec ted
to tho noxt bighor canilage by synmvial joines.

4 The ends of the eleventh and twalith cartilages are
pointed and free.

BLNES AND JOINTS CHF THODRAX 201

CLMNICAL ANATOMY

= WWeakoat acoivuf eibeas the scgion of its angle, This
i b comeoonest s of Eracduee

 Corvical Tk porurs an 09% of persons. It may
arteculiate wath Bimst b oor may bivce o free end. It
My Giaee pressuce on Jower frunk of briachial
e, pesultung in paraesihesa adong e onedial
barrcluer o Jorcarmamd wastiog of ricsic s les
of hamd (sec Fig 12141 Ik imaay anlser civs prgance
oy the subclavian artury.

* In oickets there is inadequate omineralisabion of
bone materx ar the groseth plates due bo mereased
bome resorption. Dae e deposition of
unmunicalised matoz there 15 widening of the
wrisl and rachitic rpsazv, e prominent
oustochendral junctons in thoracic cape.

STERNUM

Thestermuon s a Flat Bene, formang the ankeriar mmedein
part of the thorsoe skeleton [n shape, d mesemtles o
shurk swond The upper part, correspondmg b Hie
handle 15 called the wgrebrnor The meddle part,
resembhng the blade s called the body, The lowest
tapering pant fomming the pount of the swornd 15 the
xrpined Erocesy or aphisternom.

Thie stomum is about 17 cov long. 1t i longer in males
than in tomales (Figs 13.9 to 13.11)

Suprastemal
ralch X W

— halch for first
ra5tal carhlaga

Manmulrium

Walch far s:rond

Sirmal angke czstal canhlags

talich for third
F astal carhlagh
Loalenir s g ol ———F

By o i Lempraim
kalch lor kath
kAl Lariags
Hn — harlch T -
ookl cartilage
Malrh o sth
j rastal carilaga
Agiteaid pratess 1
pe Halrh Tor xaeanir
LinAa Al — i tipalal Larlilags

Flg. 1110: The sternum: Anbensr aepact
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THORAN

IR calar nolch

Halrh ire Arsl
2a5tal carilagh

hnlch i sacend

Marubifo—
: znslal carliage

slamal
RInCHOn

Hany af sherrum F ]I

fe-aicly far icunh
Lovafal v lilaege
(5!
P Mdch far soch
rnsdal rarhlags

* xiphiztarnal

Wigked prscess JnEHN

Fig. 13.11; The sternum. Lateral sspact

Marwbnium

The manubron w quadnladesal in shape. It is the
thickust and stroogest pack of e slerauam. I has ban
surtaces. anteror anib pesterion: and Toar borders,
superior, inferior, gl baee laleal.

The aaberior srirficy s conves [eorn side Lo side and
concave from abwvere downweards (Fig. 13100

The peederion = enbit e v ceni v and oot e anke ier
boundars af the saperior mediastmuom.

Thae sigericr doeder 1s thick, rounded and concave. I
is matked by the suprasternal notch or pugulae noteh
on inkerclavicular notch in the meslian pack, aod Ty the
clavicular notch on vach side. The <lavicular nokeh
atliculates with the mediml cnad of the claiele B dorm
Hae shoctwae lavicular joint (Fig 13 114

The inferie fukder formes o secondacy corbifaginos
juir with the body of the sternum, The manabeam
takes a slight angle with the body, conves foreeaids,
called the stemial arede of Lonis,

The lateral hener frmy a primaTy cochilagiogns print
with Ihe Eirsk costal cartilage, and prosent o demifacel
lor symovial articulation wath the upper part of the
secennd costal cattilage.

Alfgchmeants
1 The andgriar surfare gives origm on cither sode {o:
a. The pecioralis major.

b. The =ternal head of the stecneclewdomastornd
tFie. 139

2 The posterior surface pves omgun o
a. The sternohywnid i upper part (Fig. 13 12)
b, The stemothyroid in lewwer part
7. The loweer balt of tha= suctace 3= relabed b dhe aech
at the aarta. The upper balf is related o the ledt
brachincephalic vein, the brachiovepbalic arlery,
Ihe left common carebd artery aod e lell sul-
clavian artery. The lateral portivns of the surlace
are related tn the coreespunding lung and plenra.
3 The suprasternal nubch gives attachmweol e the lower
Fibwwes af thee terclavicular ligament, aed b the fwia
subidivisions o the imvesting laver of corvical e,
4 The muargins ol wach clavicular notch e abachroent
bev b wapsule of the correspomding stomoclavicolia
jancd [5e0 Chapior 1F.

L] gudiclatd an — Zigrrohyod
Clwagidar npich
Leh common - = By ol e
rmiid
Sleralbeioed
Bussctiiuunahalies——a e
arfary Bum g nelabad
W pleurs
Arga relaban 12
e AN Im
Llampcagsialis
Left Right

Fig. 13.12 arachmanls on lhe posienar surlace of the stermam

Body o e Shemum

The body g longer, narroweer and thineet than the

manuabrmn 13 widest close o its lower eldoagyrosite

the wrticulafion with Hoe firth costal cortiliage. 1 Ras Do
surtaces, anierior and posteriag bao atera] boeder s; and

bwor eocls, upprer awd e,

1 The andeedar sivfase is nearly flat and dilecl=
foreeards wind slightly uperards. [Fis miarked by thres
ill-defined trans erse vidges, indicating the lines of
fusivn of the four small segments called steeebrare.

2 The pustenor sudace is slightly conviee and s
marked by luss distined fransverse lines.

3 The lateral Becders Jorm synovial joines with the
livwear part of the seccnd costal cartilage, the thiod o
sixth costal cartibages, and the upper half of The
seventh custal curhilage iFig. 1311}

& “Ihe upper cod formns a secandary cardlaginoeus jont
with the manubriurm, at the stemal aole,

5 The lawer end is narrow and Earms o primacy
cantilaginous joint with the xiphisteroom.
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Alachments

! The antecior sucface yrives omigin an either side te
the pectoralis maper ruscle (Fiy. 13.9).

2 The Lwver part of tha postarior surface gives origin
on gilher side o the slermocoslaloe nnsche,

3 O the right side of the median plane, the posterior
eurface is telated b the anterior Bocder of fhe right
lung and plewrda. {9 the left side, the upper twa
pieces ol Lhe bl are cobisted to the left Jung and
plewed, anid the lowee baw picoes to the pericardiom
(Fig. 1312}

4 Between Hwe foceks for arboulation whith the costal
cArtilages. the lateral benlers prneide attachment o
Ihe vsternal intercostal membranes and to the
et aestercostal imuscles (aee Fig. 1410,

Xiphold Frocast

The uuphond process is the smallest partnf tha slernum.
It ix at orst cardlaginous, but in the adulr ir beoomes
wssafied rwar ies upper end. B vaties greatly in shape
and may be bifid or pertorated. It lies in thie Rogr of fhe
eprgastoe Ecassa tFig. TA.TLH.

Afterhrrients

1 The antetior surface provides inseretion 1 (he moedial
tibres of the vecius abdominis, and te the
aponaurnses of the exlernal and inbermal obligue
muscles of the abwdoimen

2 The pasterion suitace gives otigin o tw diaphragm.

Mtz related 1o the amterior surface of the lver

The Lateral lordecs of e siphowl process give

atbachimend b thee dponuneses of the internal ublique

A fransiersns abadormine: moscles,

4 The upper end frmes a primany cactilaginous joine
tath tha budy of thae stemuam.

5 The lovwewr ened affurds attachment to the linea alba.

DEVELOPMENT AND QSSIFICATION

The stecevam chevelops by fasuwn of bvesternal plates
feemed on either sicye of the mudline. The fusion of
thi b prlivhes bakas place in o coamocaudal dicection.

Murnubriam 1= wesificd from 2 centers appeanng
in dth foetial month, Frest and secend sternebrae
asgly foomm ane cenber Appeaning in Sth foetal month.
Third and fourth stecocbrae vssify from paired
coenters which appear in 5th and éth months. Theso
fue withy cach othir from below upreards during
puberty. Fusion 1= complete by 25 vears of age. The
manubriosteenal joint which is a sacondary
cartitaginous joint usually porsists throughout Jife.

The centre for the :uph-:nld Procoss appoars duting
the third vear orlater. It tusos weith the body at about
40 years (Figs 13.13a and b).

ah

BOMES AND JOINTE GOF THEAAX
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Fige 13138 and B: Cssdlcallon of slel num

CLINMCAL ANATOMY

* [one marrpw for examinatinm is usiallye ablainead
by manubrigslernal puncture (Fig, 13,14} 1Hs dane
in its wpprer halfin prevent injury b aych af antta
whirh lies hehind its lnwer half.

# The slight movamenls that take place at Lhe
mnannbrigstarnal jpant are ezsenlial lor mige eemenks
ak Lhe eibrs.

# Tty the anamnaly callsd Tunoel clwest’,
is depressed (Fig, 13.13a)

* Incangther ancanaly called ‘pogeon chest’, there i
Frertaagaped pmw«:,hcm of Ehe cheenam ke 1he keel af
A boat, and flatteong of the chest wall on ether
aube [Fig. 13 13h).

* For cardiac surgery, the manmubmum and #or by
of stemam oecd 5 be splicted ino midloe acd thas
incizion is closed with stmnless steel wines.

[T ke rnun

* Stermum is protected Bom ojuee by attischanen|
ub cliasbie costal cartilages, Indirect vialeoce ma
Ieiscl b Erastoens of stemocm,

o Noeoefusion of the steroal plivies ciuses solapis
rardiz, where the beart lies uocovered oo the
surfacee, Partn] fusion of the plates i lead e
the formation of stermn faminni, B riphoid
process. etc. (Fig 13.90,

VERTEBRAL COLUMMN

Vartelral Column qs 0 Whele

The vertelrral colume i also callad the spine, the spinal
columin, cr pack bone. 1t is the cantral axis of the body
[t supports the body weight and transonits it W the
ground thraugh the lonwst limbs.,

The vortebtal clumn is made up of 33 vertebrac;
seven varvical, bavlve tharacic, five lumbar, tve sacral
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Figs 13.16a and b: {a} Funnal chasl, and ] pegéta chias

and four cocrygeal. [n the tharacic, lumbar and sacral
tegions, the number of vertebrae l.‘l.'l-TI'E'HFl.‘I-ﬂd.H- iy the
tuamber of spinal nerves, each nerve lving below the
q_ﬂmf:pn}n,u:lmg rertehra. In the cemweical TegIon, thers are
q_'-jghf nerves, e upper seven lving above the
vorrespondimg, vertebrae and the aighth belmy the

— [sc bobawcen CF and T1

1Dhac berayeen T4 and TS

— . .l t—— D'z aetwapr LS gid 51

Lal

e

seventh vertebra. In the cocoygeal cegion, there 15 cnly
e CorCygeal nerve.

Sometimes the vertabrae are also grouped acoording
tor Hredr enaability. The movable or true verrebrae inclacde
the seven cervical, twelve thoracic and five humbar
vertebeae. making a tntal ot 24, Twelve rhoracic vethe-
Titae have ribe atlached to them. The fized vertebrace
include {hose of the sactum and COCYX.

The Jengsil ol the spine is about 70 cm in males and
abweat 60 ¢y i Females. The intervertebral diwes
cuentribute une-fifth of 1he lemgth of the vertebral
ruhunino.

A a resulbof variations in 1he width of the vertebrae,
thee vertebral volurroy gan T said e be Tnade wp of four
l:-}-rmnl-.{s |:1'-i#;. 13.184%. This askanpgemant hac a
functional bearing, The narowing of the vertebral
volumn at the besel of the dise Tedween fourth thoracic
and fifth thoracic verrebrae s parly camprensated Eor
by the transmission of weizht o the lower thoracic
region through the skermuco and eils.

Curvehures

It S Plane

1 Fromary curtes ane prosend @ Ticth due e the shape
of the vertebrol bodivs, The poioiary cutves are
thoracic and sacral, buoth of swhich ale concave
fomwards.

2 Eecorctary coroes are postural and are omainly doe o
the shape nf the intecveriebral disc. The secendary
OF CORPEnsatory curves are cervical and lumbar,
bolh of which are convex forwacds. The coovical
canve Appeears during four bo Bve menthe after Tt
when Lhe infant starts supporting 1ts head: The
lumbar coive appears durng bwelve 10 eightesn
monthd when the child assumas the uprght posmre
{Figs 13 LA and <),

i
! 44— Tharacic ELLE
Lumbar ———

=1} izl

Figs 13.48a Lo ¢: [a) Scheme o shoa (hat the vareoral column is divsible inlg & number of pyramedal segmants. {i) primary
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In Coranol Bane (Lo

There i slight laleral curve Do e ThorACC regnaty wilk
ity concavily leweards e et I i proscable due o Lhe
predter use of the cighl upper Lot and e pressore of
the arka

The curvatuces add b The elisbciby af te spae, aul
Hur noamber of corves gives it o 1u|_:;hl:r esiskanue b
weight thine wounldl be afforded by o single cueee,

Parts of g Typloal Verfabeo

A typical vertebra is made up of the folluwing paces:

1 The Body lies anberivcly. Tt is shaped like o short
L".-']ll'ldt"l’ beinp nrunded feom side o sde and haviog
ilat upper and lower surtaces that are attached to
those of adjoning vertebrae by intervecicbral dises
(Fig- 1517

2 The paidecles. right and lett are shoet rounded bars
that project backwards, aod somewhat Laterally, from
the piwterinr aspect of the body.

A Fach padicle iz continunus, pf!l.'ETE'lfl-ﬂ'LEd.IaJ]".-'_. vwith a
werlical plate nf bone called the levma . The laminae
ol the L sides pass backwards and oeedially tomeet
it the midling. The pedicles and laminas tpather
consLituke Lhe oerhebral or mesral eror.

d Bounded anteriorty iy the pasterinr asperct of the
bosdy, o the sides by Lthe padicles, and behind by
(e Laroana. thers s a lange merbeiral foramen.

Each verleteal focamen Jorrms 4 shonLsegmant of the
verelmal caoal thal uos thiomgh he whaole lenglib
of ther vertebral colur and Jadges the spinal cord.

& Tasswg bockwacds anad vaually dowowacds oo lhe
junctivoe of the bwd koo (here 13 the spine or
spinwas process (Fig 13,13

8 Fassing laterally and usualby someeschab doyems ard s
from rtho junctivn of vach pedicle and  the
corresponding laming, there 15 o bemsivrs! process.
The spinous ond bronswerse processes Srvy s hevers
for musclez acting on the vertebral column

Bady

arlenral foramen

Sy g cuslal laeal

Fedicle

Transumss plocess

Faral nar hiberclg
w'rh

Soapsrice arlicalan
prOcaas

| Amia

Flg. 13.17: Typical thorace varlabea, upemir 3508t

BOMES AND JGHNTS OF THOR&X

From o rnoccpholegioal point of viesw, the fransverse
provesses an: made up of twa elements, te fransverse
clement and the coskil elenent, buthe Buraon pezion,
the twu elements remain sepacate, and the costal
elaments form the ciby In chae rest of (e vertehbreal
collumm, the dedivatives of cestalebemwe ol are different
from those denved from transverse elemeant. This s
shinen in Table 141,

7 FProjecting upwards Erom the paction of the pedicls

and the lamina there 15 on either side, a superiar
artecaltr process; and projectng downesrds theee is
an sifenor srficnler process (Fig 1.3,19] Bach process
tears a smooth articalar facet- The superior fcel of
nme vertebra arocalates with the inlerior facet of the
verlehra above it

& ‘Ihe pedicle is much narmovrer i vechcal dimctet

than the body and is attached nean ik upper beeder.
&5 a Tesult thane is a large soerior orrtebad nofol belew
the padicle. Abave the pedicle there 1= 3 much
shallmeer superior verfchrm’ aefcle. The supenar aod
inderim notches of adjoining vertebme oo te fanon
the weteriertela) foranmme which give passige W the
dorsal And wentral rami of the sptnal reres emecging,
frorn the spinal cord (Fig 03208

Superipr cosal demilzcal
Sipennr wvarabdml nrdch

Supenior
arlicular pricess

Cagkal |post on s
(IR T T ] g =
Io* {ubseria o

cer eapding ro

brilanos ool

Irderior abcudar proe=ss
demifacad

Irderwar vest@rha nkcn
Spine
Fig. 13.18: Typical Ineracic verlebre, {ateral viaw

Eupariar amoular
pracess

Lamina
—— Transverse pracess

Infarimar Arlicwa
pHEES

Cpmra

o
Plg. 13,19 Typical haradic vedebra, posterion aspec
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Section 2 Thorax

THORAR

Tabda +3.1; The iranaverss and coxtal slements of 1he variebras

FReguon Transyvarsa clgriant
1. Thorace wertebrae

£.  LTanvcel vereoras

foraman Iransyersgrum

3. Lumbar vartsings Forms Ine SCOSES0ry process

4. Bacrum

——
Spned neda 13 o bl

— Body
Trarsvuerse coslal face
AELIAr peNRROs —
|
IParcadabral —— = Haged ol Sib riks
1famen

Irverveabral

Zhak ol - Jisc

5iF nh

Spnal nerve
TS

Elg. 13.20: Intervartet+al foramina and adicwation ® haad ol a
I;Ellpical rib

ThetpFeaczlc: iarhadanie
IdenrbHficoion
The thorscie vertebrie ane wenbifusl by the prosence
af tostal Facets oo Fhe sides of the vertebrinl od e,
Tha costil facets may e twew or anly ome on each sede
{Fig. L}15)

Thore ace 12 thorsewe wectebeae, out of which e
sivomid o wighth wre typical, snd the cemaining Bve
{fir=l, ninth, tenth, cleventh and reelfthl ace oty pical,

Tvpical Thorocle Verebra

1 Tho body 15 heart-shaped with roughly the same
measurements from =1de e side and antero
posteriorly. O cach side, it bears tweo costal dem-
facets. The wiegerier cokal devmtacet s larger and placed
on the wpper border of the body near the pedicle. [t
articulates with the head of the numerically
corresponding rib. The weferor costel demmfacet is
amaller and placed on the lawer border in ﬁ'-:lnt of
the infecior vertabral notch. It articulates with the
next lovwer vilt {1Figs 1518 and 13.2000.

Forms e descrpdlve fransyerse pricess

It fugas Witk the costal alerand and larma
the madial part H the posterior wall af 1ha

I fuses win the costal alement 10 farm
the postenor pad of the Ialeral mass

Lostal slemant
Furms (b it

= Anterior wall ¢l eeamen | Ensea rsarumm,

« Anterwor tbercla,

» CostolrEnsvarse bar,

* Posarior tubercla. and

» Laberal par of thex posberion wall ol ke forarmen

Farms [he real (desmpive] Tanavarse pooaes

Fanms ihe anlenor part ol tha lateral maea

The irtekrtl forganerr 186 comparatively small and

ciccular.

The certebral aroil shoovs:

in. The peedtules are directed stranght backwards, The
superior vortebral notch b shallowe. whale the
inferivr verbebral resbcle is devprancl conspacusis.

b The liriinite overlop sach ather froom abewve.

£ 'Lhe superer arficnise pracesses progecl wpwards
from the: junction of the predicles and lamwmae. The
arhicular facets ace tlat and are directed
backwards. This directoien permats rotabory
movenments of the spine.

d. The mferior articilor processts are fused o the
lammmae. lTheir articular facets ace dirveted
torwands.

£. The tramsocrse precesses ane large. and ane dinected
lavetally and tackwards from the junction of the
pedicles and laminae. The anteror surface of cach
process boars a facct near its Wp, for articulation
with the tubercle of the curresponding ib. In the
upper six wertebrae, the costal facets on the
transverse processac are concave, and face
forwards and laterally. In lwer six, the faceks ace
flat and face upw ards, laterally and shightly
forwands (soe costotransverss joints el ),

f. The e iz long, and is dicected downvvards ancd
ackwards. The fitth tooninth spuees ane tho: longsesr,
more vorticat and wwedap cach other. The upper
ard Inwes spines are loss obliqgue io diccction.

Affachmends

The upger and hower barders o the body give
allachimen!, Uy lronl and bebind respectively to the
aulerivr abd pocteria) longitiadinl (fgaonents {Fig. 13.3).
[T wpper borders and loaver parts of the antenor
suclaces of 1he laminae provide attachment te the
higntenle flata

The transwerse process gives attachomont to:

i The leteral rostod ranszserse figament at the Hp.
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b. The superiae castoiransierse Dgdepeaf  along the
lower border

¢, The iaferier codfobransierse Dgninend along the
dntenor surface.

d. The raferdradsuerse gthen fs il imuscles o uppet
ardl oot borders

e, The lefurter doefie um the postenor surface.

4 The spues give attochmoenr to the suprispanes and
oriereperns hygamenate, They also gnee attachment o
several muscles including the trapezivs, the chom
boids, the latssimus dersi, the scrmatus posterior
superior and tho scrratus postorior inferior, and
many deep muscles of the back.

Firal Thoroeic Verfebro

1 The bud v wf this vertebra cesembles that of a vervical
vertebra. 1t is Broad and net heart-shaped. s upper
surface is I]F]:H—‘d lateratly snd boevelled antetinrly
The supetivr coxtal Facet on the body i compluke
{Fig. 13.21). 1t arttculares with the head of the first
rib. The inferior costal facet s 2 "demifacet’ fur the
secord rib.

2 The spinc is thick, long and nearly borizontal.

— Buedy carvezal in Iy
Zaparar coseal facal canplste

o~ GRNE KINg A hrnzonlaAd
Imled e Coslal dermildl

Supar or sasial demifacet

Imaner costal farat missirg

A-EIFQ"E comokabe coekal
Facar aipng tha ypisr Mmanga
o Ihe body

Cesral lacel ~arglesa and
encraashing vn the pedicis

Transwars r0eaas does ol
Fane adicidas B

= Cagral [azal comrplete znd

e e pedws o
ﬂ._ - ; Trangyerge [rofact |« qmpall

with thiee [oberele:

=5— Spme honzonlal

3
Y Irfesler amacular lacals avsrey
Fhg. 13.21: Fealuras od abyplcal thoracic vertebras

BOMES AND JOINTE OF THORAX =i

1 The superior vertebral motzhes are well marked, as
in cervical vertebrae,

Al Ioracie Vanebro

The pingh theracis vedea resembles a bypical theracic
vertehirg eacopt thal the body has anly the supserior
oskal demifacets The inferior cratal lacers abe absent
(Fig. 13.210

Tenfh Maroncic Vertebro

TThee beewth thocsen: vertebea resembles a bypical thoraric
vertebro cacept that e nedy has a singlo comp lete
supenar costal facet on cach sade, gxtendingg onlo the

rowit of the pechele (Fig 13211

Elgvanih Thorocic Varlebroe

1 The budw hins o singde lurgar cestal Gacel oo each snde,
vatending onto the upper part of the pedicle
i(Fip. 13210

2 The manesverse process s soniall, aod P e arlicolan
facet.

Sometimes it s Jdifficult bo doTerepdiale Bebseen
tenth thoravic and cloventh 1horc voiehiae.

Mwalfth Thoraco!c Varelbro

1 The shape of the boed v, pedicles, tronsverse prooeases
and spine ave sumilar to those of a Tumbar vectebe.
Hovever, the body bears o sing e costal facet an cacky
side, which hes maore om the lower part of the pedicle
thian o the body.
The rmansverse process is small and has no facet, bk
has supwerior, iderior and lateral bubweecles (Fig. 13210
3 The inferior articular facets arc Lambar ooty pe. These
arecverted and are durected boterally, ot the superio
articular bacets ane thoradic in bvpe.

OSSIFICATION

‘The nisiticalinn is simdlar o that of o typroal verkehra.
It nssifies in cartilage from thooe pramacy and five
sacondaly centres.

The three primary centres—ong foc the contoom
and one Bnr each halt of the neural arch, appuear
during cighth ke ninth week of fetal ife, At bl ghe
vottelira cotsists of threo parts. the cenbrum and s
bl e of the nearal arch. The Bvo halvues of the nearal
arch tuse posteriorly duriog the st year of life The
Aeura]l arch is joined with the centoum by (he
arwrcenray sichondnsts, Bony fusion eoours here
Aurir the third Wy sixth yaar of life

Favas socond any centros—one for the upper sarface
aned ¢ Far M lower surtace of the body, vne for
canchy brangverse prroeess, and ome for the spimd: appear
at abowat the 1510 wear and fuse swith the nese of the
verbebr b alrost the 25eh year [Fig, 12.22).
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Baction 2 Thorax

THORAX

UpRrr sornce o by

Frimary
oaminas

Secondary
cAniras

Secondary centres
Flg 1322 Oscification of a thoracic vertabra

CLINICAL ANATOMY

o Failore of fusion of the tsee batlves of e oewral
eri]n mesiles i ‘sprri Trifoda ", Sometirmes e boddy
ossifivs fron Cwoe primary centres, and if one
contre fails b clewelop, one Tall, right o et of
the budw s missing Thow cesulbs ina bemavertelisn
and Lateeal Bend i Hwe vertebral coluoe o
st o,

e Tn young adults, the discs are very streng
However, after the second decade of hife
dogenerative changes sot 10 resaltim iooweakoess
af the annulus fibrosus. When sach o disc s
subjected to stram, the annalus fiibrsus may
rupture leading to prilapsce of the nuclews
pulpnsus. This is commenly referred to as disc
prahepse. 10 oanay fccue even aftor 2 minor strain. In
addition tn prodapse of the nucleus pulposuos,
intermal derangements of the disc may also tako
place.

* Disc prolapee s vsually pesterolateral. The
prold [35ed e lens Tl PvsUs ITeRsas Up adjacent
nerve ootk amd gives Tise b pain that radiakes
along the disteifulicn of The nerve. Such pain
adong the coutse of the sciatic nerve is called
apiada, Mok effeciz. with Inss of power and
reflexes, may Illos. Thae peelapse ocsues mnst
frequently in ihe lower Tumbar region (Fig- 1.3.23]).
It is alza comman in e loaver carvical region fronn
fifth t0 seventh cervical vertehras.

Monubricsternol Jaint

Manubricstemal joint iz a =eoondacy caclilagumeas el
I permite shghr massemneots of o by of G stermumn
i the manubrium durng respirabon.

Prodapeed
inlaraeba
s

Sl fewe

(

Fig, 13.23: Disc prmlapse causing pressofe o INe Sphnal |
FErsa

Costovariabral toinks

The head nf a typical rib articulates with its wwo
revtelwa, and alzo swith the bady of the next higher
verehra, 1o form two plane symavial joints separated
by an indra-arheular lipament (Fig. 13165

Thi= ligarment is alached to the ridge on the head of
the rib aod b Whe intervertebral disc. Other ligaments
of the poimt neduce a capaulae ligament and a rricadiate
lgamment. The middle band ot the triradiate ligament
fonms tha By powchrcdal o (Fig. 13.5), uniting the forints
wf the teew sides

Cashobtmansane soinks

The tuburcle of o typical rib articulates with the
Erivns Lrse protess of The cotresponding vertebra o
formm a svove il jumt,

The capsular ligament is strengthened by three
custetransyerse igmments. The supenioe cosiHTansrerse
hgament has tee lananae which extend from the cret
oo the neck of the rib o dhe tPansvetse process of the
verfebra above, The mderier costutransverse ligament
passes from the postenior sieeface of the neck tn the
transvense process of it own vertehra. The lateral costo-
transverse ligamuml coluwscts The Lateral non-articular
part uf the tubercle bo the Lip of the transverse process
of its own vertebria

The articular fovks vn the tubercles of the upper six
ribs are convex, and pormit eotakion of the neck of the
rb far pump faedle nioteorents [Fig. 13.24). Kotation of
rib-neck backwards cawses clevation ol second to sixth
ribie with mowing Eocwesrd 2 g wpraards of the stermum.
This increascs the ankeropestenior diameter ot the thorax
tFig- 13.25).
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Flg-14.28: Tha ases ol mowvernent (BB and COY) ol B
vemabrasiarnal el | he inkefropdad ines indicate the poedion ol
Ihe rik In Ingperahion

Thie actizular surdaces of the seventh ta enth ribs
are flat, perrmattiog up and down gliding movements
or bucket-handle meavements of the Iower Tibs. When
the neck of seventh o tenth ribs moves Upwards,
Eackwards and medially, e resull is ineredse in
infrasternal anghe. This causes morease o lLansye rse
diameter af thorax (Fig. 13.260].

BOMES AMD JCHNTE F THORAX

Fig. 12.28; The axas of mowaménd (A 0l 4 vertebrachondral
rik The injarrgpted lines Indicale ihe position o1 tha nb in

irsgairalienn

Fur explonation of the letms ‘pomp-handle’ and
‘bucket-himedle’ inpvements, s ' Respitatory Move-
ments’.

Costochondral Joints

Each rib is continuens antenorly wath os cartilage, b
form a pomary cactlagineos et Moomorvements ane
permitted at these jownrs

Chondrostemol tolinks

The tirat chondrosternal jnt s a promary cartilaginnws
frHtit, it dves nnt permit any movement. This belps in
ihe slability nf the shoulder gicdle and of He upper
liml.

The secand 10 seventh costal carblagzes articoulate with
the sernum by symovial joints, Cach joint bas asingle
CAVily excepl in the second joint where 1T covity is
devided jn twa parts. The jnts ane held topether Dy
il capsular and radiate ligamonts.

Inlerchondral Joinks

The fifth to ninth costal cartilages srticulide with one
annlher by simavial joints. Uhe tenth cacbilage is united
boa the mindh by fitrmus Hssue.

The movements taking place at the vorious pings
desenibied alwpwe are ronsidarod wnder ‘Respiradory
Reeemenks’

It chdannl ot

Adjuinmg, vertebrac arg connected te each otber at theee
jownts Thore is a median joint bonveen the vertelral
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Section 2 Thorax

THORAS

Euadinss, and two joants—right and left—betveen the
articwlar processcs.

The -pint= bebaoon the articular procosaes aee plane
synovial joints,

Tha jaint batweon the vertebal o ies is a symplopsis
tascondary cartilaginows jrind]. The sunfaces of the
vertebral bodies ace lined b thin lovers of valine
carlilage. Belween Lheae lavers of bvaline cartilage,
there iz a thick plaje of fikeocarlilage which is callesl
thee inderverlebpal disc.

Inlervediabial Disce

These ace [hoecarlibigicous dises which mbecvene
Frlwiere 1 The Fied e |r|'.'||‘]i.'||;'|:r'“|l 1 erlebriae, ang] T thaerm
trgether Their shape coceespends e thet of the
vertebral Drsties bebwoen swlich dhew are ]_'r|.;'||,‘{'-|_1_ Thae
trickress of the diss varies in differen] :'u,-g'n:.m: af they
vertehial colomn, wmd in ddferent pacts of (he sam
digd. I fhee cervical andd hynbae regoone, the dises are
thacket in et Pl Bebued, sehile o e thociscic regnon

e are F wniforoy theckness The discs e thmnest i

thwe upprer tharacic oegion, andd thickest o the lembar

LR
Thw dascs cokbeihwke abcal aoe-fifth of the Tength of

thwr wertetond colwmm. Thae combribwation i groater iotha

cervical anad fambuar regiomes than o the thaeracic region.
Fuck e i made up of the following two parcts.

1 Tho weclews pea'pesin s the ventral pack of the disc 1t
i soft and gelatindaws ot barth. [t1s kept nnder fension
and acts as o hvdrawhc shock absorber. With
advanciog age the closticaby of the disc is much
reduced {Figgs 13270 and <

2 Tho wseriing filwes e forms the peeipheral part of the
Jdisc, [Eis made wp of a narmoweer ouber cone of colla-
genous fibres and a wider inner wome of Jbrocartilage.
The tibires Jorm Lasunae that are arvanged io the form
ol incnmplets ringys, Tlhe rings are conne sed by stromgs
fibriws bande. The outer cellazenous hibres I:IJE'I."M:'
with the anteriar and pustecior leogitudinal lga-
mene: [Figs 13378 tooc),

FUACTICS

1 The intervertebral discz give shape to the sertebral
cotumn.

I ‘They act az a remarkable scnies of shock absorbers
or butfers.

3 [because of their elasticity they allow slight
nuwement of vartebral bodies on each ather. mere
sin the cotvical omnd lumbar rogions. When the <light
e nents ab individwal discs are added rege thee,
ey Fecoome crnsideralle.

Ligarmentt Connscting Adiocend Verebms

Aparl eram Lhe inlervettebral disce- and the rapeaalos
arceinsd the joinls boleeen Lhe articular peocosses,

i ._ .f_-i.-._ﬁzl i

j !
| e

Missiaus — Arnanluk likcsus
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Fhge 13.2%a loc: Strocturs of an Inteeverabral disc. (B) Supeig
vigw, (b1 amangamend of lamings, and (o} vartical sechon

dcljacent vertebwae are conmiecled Ty several Lgaments

whch are as follows,

T The werterior Wl ifindiaal Tigeere ul prasses Irom Lhe
doduvrior surfiace of the bod e of eoe veriebra to
umartlwer. Ity opper cod ceaches the Taselar pacl of the
vwerpritial banwe {Fig. 13 24,

2 The estreor Topnkifedondd Tigamen! is presend an the
postunor surface of e verkebeal bedies within the
virtebrl canal 18 wpper cod neaches the hody of
the txis vertebmio beyemad whach ik s contiouos wilh
the reepabriing beforar,

3 The ieterbrgnsorrae dnrments connect ad jacent

tramuy ety Pricyssrs

The: inkerspeirene Diwmenks connect alpwent spines.

The suprvaspiereeyr Tipimestts conoeet the tips of the

spines of verrebroe from the seventh oervical o the

sacrum. In the cervical cogiomn, they are replaced [y

the ligamentum nuchae.

Ly e

Long @ of levmr

Skor iwm ol ke

s Fuicruim
Fig. 13.28: Diagram comgsring & Nk K a kEver
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6 The figamenkr flava [singular = lipamentum flasum)
conneck the [aminae af adjacent vertehrae. They are
made wp mainly of elastic {izsue.

Movements of the Yerabrol Column

Movernents Delween adjacent s erlebrae cocur
sumumllaneawsle af all the jeinls coonectiog thern.
blovirnent bebween aoy two vertchrae is slight.
However, when the movements bebwoeen seveeal
vertrbrae are sdded together Lhe total tange of
morepment becomes considerable. The musements are
Cheose of Hlexion, extension, lateral flexion and a certain
smount of rotation. The range of movement daffers in
difterent parts of the vertebral column. Thiz is
influenced by the thickness ond flesibilin: of the
intereertebral disce ond by the orientation of the
articular tacets. Flexion and extension oceur Erealy io
the cervical and lumbar region, but not in the thrracic
region. Rotation is tree in the thovacic region, and
restricted in the lumbar and cervical reginms.

RESPIRATORY MOVEMENTS

Infroduction

The lung expand during inspirativn and cetract during:
expiratiom. These movements are governed by the
filloswing barw factons,

1 Alerations in the capacity of the thorax ara brought
about by movements of the thoracic wall. Increasc
in vlume of the thoracic cavity creabes a negahive
ittrathoracic pressure which sicks air intr the lamgs.
Monements of the thavacic wall ocour chiefly at the
eostosvertebral and manubrinstemnal joints.

2 Elastic recnil ot the pulmonary alveoli and of the
thoracie wall expels air Frrm the lungﬁduring Expira-
i,

Principlas of Wovements

1 Each rib may be regarded ax a bever, the (olerum of
which lize just 1aleral by the tubercle. Because of the
dispoopeartion o Me Tength of the tee arms o the
lever, Me slight mevements at the vertebral end of
e 1ily are wraatly magnified at the anterior end
{Fip. 13.23].

2 The anterion end nt the rib is lowver than the posterinr
enid. Therelore, during  alevation of the rib, the
ankerior emd alze moves kamecards. This aceurs mostly
in the verlelwoslernal zibs. In this way, the
anteroposterioe digmeter of the thorax is increased.
Along with the wp and Jdown movements of the
secand et ribs, the Teady of the sloonum alan
s upe el dowen called poeep-kandhe naeneids
(Mg, 13.39], This cesalts o Barnation of stapenal angle.

BOMNES AMD MOINTS OF THORAX

Shamuem after
ey Ao

ariehral

R aller slesalion
ik columa

— R bifore
alavakan

Slamum befang —-
elervalion

Fiy. 13.29: Diagram showny baw purnp-handle’ movemems
ol the shernurie iy abad an increase Inihe arergeaatany
wameber al i dhoray

3 The muddlc of the shaftof the ot lies st a loweer leeal
than the plane passing through the twa eonds.
Therofore, during elevation of He cib, the shaft also
moves outwards. This camses inorease in the
tcacsverse diameter of the tharas.

Such mavaments iccur in the vertehmrchondral ribs,
and are called fecfed-Fuinefie noiements,

4 ‘The thorax tesambles 2 cone, bapenng upwards. Az
a resull each rib is longer than the nest higher ab.
Um elevation the lanmer lwwer nb comes to oo py
the prsition ot the smaller upper b This also
incerases the transverse diameber of the turax
(Fig. 13.70).

Vesrtabea! \'.'IZI|IJI1'|I'|—-I

Lalesdl w3l l
Ihrax bakra
arul amar
LY

Fib bedare
and aHer
bEIng rdisesd

Fig. 13.30: Schanwe dhvwing how 'becket-hands’ mowemants
uf Iz werlebrgghonaral nba bnng ebost an increase in the
frangwerse diameter of The thorex
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gy THORAK

3 Verctioal didroeter 35 oincreased by the “pisten
mreerneniks” of the thoracoabdominal diaphragom.

Surmmiory of the Fachoars Pr
Drhicarmratars of the Thano
The arteroprsterte dipneler 1= incocased:

1 Mainly by the powip-fomdle movements of the
sternum brought aboot b elevation of 1the vertebo-
sternal secomd tt -ixth ribe

I Partly by elevation nf the seventh to tenth vartebrn-
chandral ribe.

odueing Incracie in

The trmestersy dispmeder i incroased.

1 Mainly by the hieckei-tandle mevaments of the
severdh b tenth vertebrochandral ribs.

2 l'artly by elevation of the second te sixth vertu-
Brstarnal ribs.

The merfical dameter is increased by descent nf the
diaphragm as il comteacts, This is called piiten meclia-
nispr. During inspicatiom, the diaphragm contracts and
it coones down by 2o It is aided by yelasation of
tesrlas of antletior abdominal wall, During expiralion,
abdominal muscles oontract and diapbvagm is pushead
upwards. It tacilitates in inspiration of at least 4060 ml
ol e durng cach comteaction.

I fomales rospivation is thatacoabdominal and in
roitles b 38 alnlcrmaoothoracic typo.

EE‘E,D‘JIE”N}" Rl s
For inspucatinn—diaphcagm, exiernal inleicpstal
tovscle aod inderchondial part of wdernal mlercostal
of conloalateral sude.

Deep mispirabuan—ereclor spinae, soalens muscles,
puctoral nusches,

Fur eapirabian—passive process.

Furced espirabion—uouscles of antecier abdummeal
weall.

Respiratory Movam

dragaiiung

Jesasiraticn
1 Qo dispiraiiog
a. The anteropusterior digmoeter of Qe thorie =
immeasee] by elevibiom of Hhe sevond, bosixth ribs
The: first ribe rernane froed,
E. The tramsverse diameter s irceeeased by elevaton
vf the weventh to tenth nibs
£. The vertical diameter 1w mereased by descent of
the diaphragm.
2 Dvep manehion
a. Movocoments dunng quict inspemtion ane wereasid
b. Tha first rib is elevated dicectly by the scalend, and
indirectly by the sternascleidemastoad,
€. The concavity of tha thoracic spaine 1= redaced by
tho erockor spinae.

i Y P
NS LG L Te anf lyoras of

¥ Forced rspirstim

a. All the movements described are exaggeratoed,

b. The scapulae are elevated and fised by the
trapurius, the levator srapulae and the chombonds,
#00 that the serratus aclerior and the pectoralis
mintr muoscles may act o the ribs,

c. Fhe actinon of the erector spinac is approecohbly
incraasad.

Expuruiion

T Cheser exprrabize: Uhe aer is expelled mawnly by thee
glastic recail of the chast wall and pulmonon; alveoli,
and partly by the tome of the abdomninal muoscles,

2 Dhwpand Forcmd ¢ ki Dewp and farced expirstion
i% hrq‘-usht abnrut by strong contractivn of the
abderrinal mauscless and o the latis-ionus dorcsi.

CLINICAL ANATOMY

* [nnd P it Adliculty in breathing, the patients
are st comioiiable an zitting up. leaning
lorwards and lixing the arms. In the sitting
(rastuare, the pesiban ot diaphragm is lowvest
Alawine maximum centilation. Fization of the
arrns Fixes the zcapulae, so that the sercartus
anterior and pecteealis minoe may act 40 the ribs
b prennd v st

* The hewght of e dwpheagm in Lhe tharax is
vartable accwrd mygg e lhe position of Lhe body and
oo LF thae abodomoal muoscles. 11 is kighest on
Leing sapoe, »o the palienl is extremmnely
urcimfvrtable, as hedshe needs ho esert
imnwensely e jnspizdalion. The diaghagm is
loweest while sitting, The patiend 15 guile
comfuertable as the cifert requined far insgriralion
it the least.

The diaphragm 15 medway in pastinn while

standing. but the patwent 1: kanp i1l o exhatisted In

stand bo dveprovic paticnts keel fomtnetahle while
sithing (Fig= 153 tu ¢l

* Mpst prominent cole inorespiribon @ played by
diaphragm.

* Respiration ooouats inoowo phisses
Inzpiration—active phisse of 1 second
Cxpirativn—-pazsive pluase of 3 second.

* In voumg chaldren fup o 2 vr ol aged, e thisracic
cawity is almust ciconlar m Crofs-seClinn s the
s For Ankerapaostenne or sude feside expansion
is limited. The tvpe of resparation in children is
abdooninal.

* In women of advanced sfage of pregnancy,
dozcent of diaphragm s hmibed, s the brpe ot
rospiration in thoen 1= minly Qwmcic.
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Flgps 13.51a 1a ¢: Poaiticn of disphragm. (4] SHing. 10 2and-
ing, and |c} king down

Mramenics 1
!

Strechgres inecosial groove VAN from above
dowqwards
Fristerior intercneral vein
Fristerior interemstal Artery
Intercosial nense
Strucipves on peck of Tat rib. VAN from isedial (o
fateral side
Posterinr inperonadal vt
Superiar inden;ostal At
15k showracic e
Vertedrae: Recogaising o Thoeacic feoms §urtlr
* Prescnce of coslal facers an the sidles of the by
A0 raniseerse process
* Slapee of thee vertelral by
« Tharracic is Meart-shaped bowdy Gsince your baean
15 i wonr thorasl,
= Lumbiar 05 ke bean shaped body [since
bacdrocys wre ane lombiar ancal
v e iyl and odliguae

= =

Heshfrabbeli
* Stomum forms joints with sts owen parts:
- Une manubnosternal joint—secondary carti-
laginouis.
- Three joints betwern sterncbrac—primary
cartilaginous,

BLNES AND JOINTS CIF THEZHAX 213

—Cme joinl Detween stermum acad wiphoid
preucess— proniary cartilygireos.

- Sternum foarmes 2 joints with clavicles of the
2 =ides. saddle Brpe of synovial joint

= 1L articulales with T4-Flh costal carlilages on
garh side Tarmirgs a balal oF 14 jounls—lane
gy hovial escepd 184 chandreslernal which is
s hond ripgig.

A byprcal thoracic verteb ra tormes follow g jonnks

- Brd¥ ol one vertebrae with body ot vertebra
abo e wnd hody o vertebra below—sacondary
carilaging s prinl (2 joinisk
Lower larguer part af Teadd of corcesprondiog eil
far Mhe demalacet alnng 1he upper bordar of the
beedw i aach side (2 joints).

= Uprper cmaller pact of Tesad of & loweer 1ib dor
the demilacet alorg the loweor bardor nt the beed yr
o each side {2 joints).

— quperiny acliculat processes an cach side with
the interior articular processes of the vertabra
above 12 printy)

— Inferior articular processes on each side with the
superior articular processes of the vertebion
beloms (2 joumiks]

- I'ransverso process of the vertebra with the
articular pare uf the mubeccle of the koo each
Sicde (2 puints]

Body of the vertebra with the pedicle of the
vertebra un vach sple These are primary
varbilaginaus ity §2 jainls}.

Theees thiere gee 14 fermd s aokieke @ bypicad Haemei

irfelma ok,

2 secondary cottilagnmons joits
Z primary cartilaginous pHnts
Ul plane jaints of synovial varicty

T rib e devivet thanes, Jaderts freemed Sopar Dpeoe! zab

e

- Poatering evnd or head af a typical ril articelates
with hwo adjacent vertebrae, cormesponding onc
and onc above it and rhe intervening
intervertebral dise.

- The articular part of the tubsrele acticulates with
transveese process of corzespending verelra

- The anterior part of the shatt of nb centinues as
the costal cartilage, Tt is prirmary Sackilaginous
ik

- Acostal cortilage frms plane senov il ok saith
the wade wf sterpam.

Respiratory movemcnts produvocd By o cooents

of tharaceabdominal diaphragm are called

“abrclaommal mespamation ™.

Fosparatory musements preocducesd by movements

af witercastal rosc ks is called “tharacic respira-

hinny”
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Baction 2 Thorax

THORAX

CUNICOANATOMICAL PROBLEM

Drurng ‘pranayama’, deep tegalaed and semoath
breathing oezurs.
+ Which diameters increase during deep breathing?
Anut The antereposterier dwnvicer increases by
“pump handle movement” of the sternum

The transverse diamwber moredscs byt " bocket
handle movernent” of the 710 ribs

The vertical diameter moreases l'-:.' "pistan
movemant” i tho thoracoabdommal diaphragm.
Dwurinyg inspiration, the vectical diameter 1= increnses
by 3-5 rm and -:|11rin5 expiration, the vertical
diameter Jecreases.

Priecipdes of imoreneents

1 Each rib may be regarded as a lever, the fulcrum
at which lies just lateral wo the tubercle. Because
at the dispropartion in ke length of the fere arms
ol the iever, e slight mosements at the vertobral
end o thie ik are greaths nagmitied at the antarior
crul (Fig. 13,23

The amerior end ot the rib s lawer than the
pratetior cnd. Therckare. during =levaton of the
nb. the anterior end also moves forwards, This
weoats sty i the vertehrosteinal 1ibs,

[ ¥

B

e

Io thus sweay. the amteoopestenion diametsr of the
thuras w mereased Aleng wieh e np and down
mvements of e second Lo sisth ribs, the body
of the slermum alo motes wpoand down called
rromnpe-hansd e smovements” JFig. 12.29],

3 Thoe middle of 1he shaft of fhe eib lies at g lewer
level than the plane passing throwgh the teeo ends,
Therefore, during vlevation of the rib. the shafr
also rwvees oubward4, This causos incrcase io the
bristisvcesose diacewedar of toe thiaras,

Such mon emcits aenur in dhe vertebrochondeal
Tibz, and are called "hucke-bandle mosenaents'.

4 The thorax resembles a cone, tapering upwards
A onresult each ik is longer than the oext higher
rib. O vlevation the fargar lowver vib comes to
accupy b pussbion of Hae senaller opper rib. This
also increases the transverse diameter of the thorax
(Tuz. 13500

5 Contrachun uf the dinphiragm with eelasation of
anterwr abdimmmal wall migscles incrcases thae
verbical diameter Llpand divar miotements a3 a
cesult uf comtrocken and elasation of tharaco-
abdoming| diplcagm can alter the vertical
daamater of the theraci cavily. This movement is
called “prstoa mmnreament”

MULTIPLE CHOACE QILIESTHINS

1. Transverse diameter of thoracic cage ncreases bee:
a. Puenp handle moveonents of ribs
L. Bucksl handle mivereont of rdbs
¢ Cabper movenment of ribs
o, Contraction of diaphragm

2. Anteroposleraot diametet of thorax increases by:
i F'u_“n}*.- Tamdle mnrrement nf ribs
B, Backet handle mowenent of rib=s
«. Coatraction of diaphtagm
d. Belasation of diapbragm

A Which vne out of the tollowing is a primary
carhilaginous peint?
a. Castovertebral b Costobronsterse
o First costechondeal Jd. Blanubeiesternal

& Which of the fullewing ribes articulates with one
vartebra only?
a. Firsat b Seeond
<. Third d. 'eurth

5. The abercle of a typical b articulatues with the facet
an the transavorse process of

ANSWERS

1.1 2.a £ L a 50 6.1

4. Yeodehra abve b, Wortehra baelowe
oo Ies rnwen vertebra do ALl of the sboee
6. Which of the following nibs acticulales with
tranzvorgs procoss of a thoracic vertebrs?
a. Eleventh b Jwellih
c. First . Mare of the abha
7. The most characteristic Beaturs of the thoracic
vertebrac is:
a. The body s hearl shaped
b. The spine is ubligue
. The body has cuska] facels
d. Yertebral focomen 15 small and civealar
8. The losver larger facet on il head of a typical b
articulates wrth the demifaoel an:
a. Ioferiar part uf curresponding, vertobrac
b. Superior parl of corresponding vertebras
¢. Inferinr part of vertebra akbaose e corvespondicg
vertebrag
d. Supetinr part of vertebra below the corres-
prmding vertebraw

T Ak

mebooksfree.com



Wall of Thorax

INTRODUCTION

The thireas g covered by muscles of pectimal regian of
apper limb. o addtion. the intercostal nwscles and
me mbiranes fill up the gaps betweon adjacent tibs amwd
carhilagss, These museles provide inteprity b the
thewagic wall, A right ind left pair of thovacie neeves
DUl 41 wiact definitaen of the dermatomes.

Tlye prstenor inbercostal wein, hsterior inkerggsial
arkery and intercostal nerce (VAR e from abowve
dose iiweards in the crvtal aronve ot the viks

Svimpathehc part of autonnmic nemeoue sysbe st
from the lateral horns of thotacic 1 g tharasic 12
sugrmentsy wf the spinal cord. Tt combinues TARTE Tumbar
F segrment.

Covedings of the Thoracic Wall

The thoracic wall is coverest [emn atside o mside by
the follimeing stroctures—skin, superficial fascia, deep
fazcia, and extrinzic muescles. The extrinsic muscles
covering the tharax ame as folleews.

Muscies of the Uoper Limb
Pecbtaaliz o
Traperius

Barratus anterior
Tectoralis minor
Talismimgs dast

=

Levater scapulae
Ehrmboid majoee
Fhemboid oninow
Serralus pustenor superior
10 Harrabus postenior inferior

LIS B - LT, QT PR ]

Musrcles of e Abdomen
1 Hectus aldominis.
1 Exteronl obhigue.

Hrdepmned Mioaaees avferies aw fedng weedd fon caveline o

hhrsclas of the Bock
EvesZlur spristen (icrospinalis=).

In actabbn 4o the msscles ested abase, o nomber of
b wigscles of Ehe abdinmen ana? of e bead and neck
are atkached o the margins of the fueo spertares of the
thias.

THORACIC WALL PROPER

DISSECTION

Detach the sefralus anterior and the paclorals wajor
musegles lrgm the upper nbs, Hote he axtarnal
imercostal muscle in the second and third Inlércoslal
spacas Is flbres run anteralmfenarty. Fallow L farwards
1o the exlernal mileccstal membrane whch replacas i
between Ihe eastal carblages.

b e axlarnal intercostal memibrang and noscle
along Ihe lowet border af wo spaces. Rallect IRen
upwards 1o axposa Lhe intemal inercoskal muscle, The
directicn ¢l ns fbv et @ poslerainlanar. an nght angle o
that of external obhque.

Follow he latadal cutanecus branch ol ane inlarccsial
maryg IGols runk deap B0 mitarmal Inlareastal moscla,
Traca |he natve and accampanyirg vassels round e
tharacht wall. Mot i ollataral Branchas lying along
the wppar marain o the it baléw. Trace the muoscular
branchas o1 tha trunh ol inlarcastal narva and ils
Cidlalaradl byanch. Traca the antaricr culaneous narve
as wall (Fig. 14.3].

lienlifty the deepast musclke in he intercastal space,
lhé irnermast intarcostal muscle {Table 14.1p. This
musgle is daeficien in the anterior and posierior enos of
ke inlartostal spaces. where ihe neurovascular bundle
re£is diractly on the parieial pleura.

Expcea {he intemal tharacic artery 1 cm from 1he
lelaral margin o sternum by carefully remowing the
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Section 2 Thorax

THLDAAN

intercostal muscles and membranas from e uppor
thrag irtgreostal spaces

Trace the arery through he uppser six inlercoslal
spaces and identify a5 [vwo lerrminal branches, Traca ils
vend comilantes upwards il third costal carllage whers
these [oln o form intamal bwaacie vein, which drains
IMtd the Brachiacephalk: wain.

Fedlcaw tha course ard branches of balh amsriar and
posterion misreosial aneries including e tourss and
fributarless o azygqos venn.

Faoluiies

‘The thovacic cage forms the skeletal frameswirk of the
wall of the thorax. The gaps bebseen the ribs are called
mtercvsfol spaces. They ace filled by the intetcostal
muscles and conlain the intencostal nervas, vessels and
Ivonphatics. Lhere ave nime intercostal spaces Jinke oy
and eleven intercostal spaces posterioely.

Irderc-qsial Muysddes

Thaz¢ are:

1 The external intetooskal oodsc e,

2 'The interoal intercostal mosela.

Eachcotnprises intercartilaginnws io fronl and inbereg-
sgel s an prosleralaloral prart.

3 The wansversus Ihoracis muoachke which s divisible
il Aheee pacls, namwely the sobeestalis, he inke-
ceaslalis inlernd Civeromost inlevuaestal) Aang Hwe slecoe-
caslalis. The altachunents of these mseles ale qiven
in Talte L4.1.

Exient

The cateried ferfervostal mwzole exteods feom the tubercle
ef the b posteriocly fo the costochondral junction
srteriorly . Butvecen the costecTwmcdea] junction and the
shernam, 1t s replaced by Hwe esternal or anfonn:

mfercas kI piveadizane, Tine postecior end of the mascle s
continmins with the pusterier fibres of the supeeaor
vosbatkar e Seweaert (Fag 14,10

The seeterui ideroesten wencste cxderud s From the Tateral
briler of the stecnom do the angle of B cib Breocord
the aogehe it beeomes conbdnuwows with te internal or
pesteer Delervstel menleraere, which i continuons with
tHheeamterivr filbres of Kl sepasrioe cosifenig e Jigaeesd.

‘The subzostals 1 confingd bt poslerior part of
the loveer intercostal spaces only,

The intercostalis inbimi 15 combrmed o the rracldle bar-
fourths of all the intercoetal spaces (Fig, 14,23

Thi sternocestalis is presend oo oelabon be the anterioe
parts of the apper intereostal spaces,

LHeaciian of Flbres

In the anterivor part of the intetoostal space;
1 The fibres of the external inbeccustal musale run
dovenweards, forwards: and medially v front,

Inb=mal ; waredran
iR osal 3 |
mamlirarg kL

Exlerral
inberccstal
misde

lnerrgl Ezharnm
rilEmasial rposce inbanczaalal namiprarsa
Fig. 14.1: Extemal and intainal intercoe-sd muzcles with exdernal
ard inlemmal injarcostal mambranas

Tabke 141! Tha slachmanis ol The Intarcastal moseles (Flgs 14.1 and 142}

Mg

1.

2
3

External Intercostal
invernal intercoatal

Tranawversus tharscls

da  Bboshilis

b Inlgrensallz Inbn!
s minsd Intaeeosiel

o. Slemacosials

Cnigin
Lowear border ol the ik abave \he space
Floor ot the cosial groowe of the rib Apcye

Irareiai Goarlace OF E ik neear 1he amgle

Kiddle Pwo-beanhs ol e ndge abave he

coslal groawe

* Lowar ana-third of the posiarior surdace ol
the ooty of the sternum

» Pusigrice sudace of fhe xighoid

+ Posieres aurlarca nl the costal cadllages o
the eer S ar d true nas near 1he slernum

Inzenion

Cutar lig of the uppor s<erckar ¢4 Ihe b balow
I nreits iy 0f thie LMipar bardar o the fbo balow

Inner suace o bwo or thraa ribs akow
tnneer I af 1he upper torder of Uha rib beluw

Coslal carldagpes of i Id o &b nbs
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rastal ple ra

R

Prsirrir
nlerr0sl@ pestily

Irserna wilecoskil

mische In=r=cslar nenvr

Grllataral heanch of InL&rca s w inhm
wlerc ol naegs

cnlale gl bianchies af
praleriar nleicosial vassnls

Fig. 14.2: Seclian through Inlercestal spare shnwinn neurg.
vascular bundla and ther callaterel brenches

2 The fibre- ok the intermal inlerocstal o e pesea ey,
backwards and lateally, i al righl angle fo those
of the oatomal intereostal,

3 The fibres of Tha Iransversig ueeacis Tan i Hhe saone
Jdivection as those of the el imberonstal,

Neng Supody
Al intercvstal muscles are supplicd by the intencostal
mepves of the spices mowrhach they hie.

Marsal renl qarglar =

Lataral branck —— ==
Dharzal iy

Bleural hranch

|
- - : |
Lalsral s tanegus sranch ?c:-,’.'l-’ 1 R i

CormmirecEng

e
__i_.'
e

kmiscy arpranch

Heneswam hranch

WalL (IF THCHRAX 17

P

Ackons of g infercoshenl Muss has

1 The maan achan of the intercostal moscles 1s o
[rrevent mberecstal spaces buong drawn in during
ingpriration and bulging outveards dunng expicaton.

2 The esfernal interoestals, intecchonidal portivns of
the intemmal nbercestily, snd the levakor costac may
elovate the ribs duting imspirabon.

3 The iderral i beccastals cxcept e the interchondral
prartioms isnd the trsnseersos thoerscis moy depress
the mibs or carbloges dunng espirabm.

Intere ostal Hervas

The intercostal erves are the anterior primaey caomi of
tharacic ane ta tharacic eleven {Fig. 14.3] spinal nerves
after the dorsal premary camnn: has been given otf Thi
anterwor primacy ramus of the teelfth thoracic nonen
formes the subrostal nenve. I addition b supplving the
intercontal spaces, the upper teointercirsral nenees alsa
supply the upper limb. The kewer five intercnstal
noeres, sRventh b eleventh thoracic erves also supply
abdominal wall. These are, thevefore, s3id b be B
Sdoeraa! seroes, The remaaning nemoes, hind toosisth
supply only the thoracic seall, they ane called Depdiood
futerrmstal s grs,

The aivhrnsh! nerine s disieiluted b the abdgrminal
wall sl de Hae sk of thee bagbnck.

L oursa
Ialercoedal poerve runs w the costal grocsse qnd @ols
Meat [l ke

—— Meria aranzh

Trans«rrse =achern ol

! sginal oore
— 15
---'."" ey ce gk
K‘* Wenial raneas [nietoslal nenvel

Tfay rAMEE CONWTn-ANE

Srmpnhric goaghion

Oalangr ~ylanan,s hranch

Fig. 14.3: Typical thoracis spinal nerve
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Sacton 2 Thorax

THORAX

Rilehons

1 Each nerve passes below the ek of the rib of the
same number and enters the oostal groee.

I In the costal gromee, the nerve ljes below the poute-
rinr intercnatal vessals. Lhe relabonshipnf struchomes
in the cnstal geoove from above downsvards s
postariar inferonstal vein, posterinr intercostal artary
and inlercostal nerve [VAMI(FiR. 14.2].

Im Hhe prostesoe part of the costal gromee, the nerve
hes etwiisem the pleuea, with the eidothoracue lascia
and the mrleenal wdercostal membrane,

In tlwe greater parl af hespace, 1he nerve ligs babeean
the intercestalis inliond and Ehe inlernal intercostal
muscle (Fig 14.-1].

3 Mar Hhie steermnm The nesre Ctosses in (b o the
wntermal thoracic vessels and the stermocostalis
mmuscle Ithaemy F:iD:Tm‘. the intermal imtercrskal muscle,
the exbernahimtereastal imemlreane and the pactoralis
maor muscTe b b be aa the anlarioee cLka neniy
narve ol the thorax.

Branchas
Riurscniior Brore s

T MWumerpus muscodor bronches supply the intercostal
muscles, the mamsversos thorcis and the e ns

poatarior sUpCrice,

Cen=al pfintary ramms

Lk gl Colgnen.:
b#anch

R1aM2T dwsicn

Slerpacorailiz —

Aninrior ooEneous
branch

2 A owllateral Branch areses near ihe angle of the
rib and runs in the leever part of ihe space in the
sarmve neurwascular planc. Isupplios muscles of the
SPACE.

3 The main branch md the callaleral boanch alsae
zupply parietal plevri, pecivsteurn af 1w ribs. The
lower nerves in addition sapply the patietal
PELitoneum.

C uwhaAesys Reorhes

1 The lateral cutaneous branch arises nean the angle
of the 1ib and accompanaes the main ieurk up o the
lateral thoracic wall whoere it pierees Hwe inleseestal
muscles and nther moscles of the Bady wall along,
the midaxillary line. 1V is desbabuded to the skin abier
dividing into anterior and posterier branches,

2 The anterior cutanesus branch emerpes: an e side
ot The sternome wr supply the veerbong skin alter
dividing inty medial and laterial Brimches.

Cexmrraumeadiag Aneracihes

1 Fach nve is conneched bo a tharacie sympathetic
wAnglion by a distally placed whibeand a pooximably
placed grey ramas communcins {Fig. 1453

2 The Jataral curancmuis branch of the socond inlercnstal
nerty is kbown as the frkercpstobeaciial wevie, It
spprplies the skin of the Aot of the asilla and of the
upper part of the medial side of the aon.

rila sl aemne

£ xlownal irberczatal

Inerng wiecogldl
MAMArars

Inrrmast inlercozlal
W nkeroasLahs rilime

Inlermal inparaestal

Inlermal Iharacr wassely

Fig. 14.4: Tha tourze end branchas ol a typical wiercastal nene
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CUNICAL ANATOMY

* Tevidabion of the mbvrcestal nerves causes severe
pain which 1w referred to the front of the chest or
awdonmen, 1 o ik the petipheral torommation of the
remee Thes is knuwen as rood poun oF girdle s,

* Herpes vimus may cause intaction af interpost|
nerves., [Fherpes infoction is wn 2nd tharagae noenee,
there iz refeered pain via inlercostobrachial nepeye
tr the medial side of arm.

* Intermnal thoracic artery s mobilised and its distal
cut end s joined 19 the coeanary artery Jiskal te
U narrowed segiment.

# 1'us from the vertebral calumm tends e track
araund the thoras aleng the course af the
nourovascular bondle, amd maw poink at any of
the threw sites of exit of the Tranches of 3 theraoe
nerve; ane dorsal primary tamus and b
rutaneans bvanches (Fig 14.5)

* In superior vena caval ebstruction before the
centry of vena asyygos, the vena arvgos is the
minn channel which tran=miuts the blood teom the
upper half of the body tis the inferiar vena cava.
In ity blockape after eniry of vena arygms, fow
mi blowd is shown in Flow charl 140 and
Fig. 14.6-

[ndg@rc okl Arberles

Fach rntercostal space contains one posterior
inferoustal artery watho ks colloteral branch and bern
antenor intercostal arberies. The greater part of the
space iy supplied by the posterisr intercostal arkery
iTig. 14.7).

WaLL OF THORAX

Flgw chart 14,7; Suparior "."EII'I-éI_l:a".'EI bleckaga aflar entry of
VEME BFy0s

Buperior vena CevE I:rlnrJnr.:gnl

l Sl s

Brachicephafic 'mlnl

:

Axiliany ‘-'GlI'II

L ateral 1o ae wenl

.

TrracmapgasinG l.-glnI

v

5u|:€|ll'l.=u|1:|:ll;|a.blliL|

v

Girgal sAaphandus wain |

'

Femnoral vadn |
Irferiar vena cava I

i I

Arsfadion Infercashn Aranes
These are [ Hin nnmbser onench side, me ineach space.

1 The fitst amd second postering intetcostal arleries
arise from The superier intercnstal arlery which is a
branch ol rastocetvical trunk of The subclavian aclery.

L:aleral 10 @rachm

T =1
: _;=:=-‘—"“ éﬁ
i FAasIrfirs prmaary ramLs

Inpikrirws]
nlexcnsial

Lalerw

culan=cu
ranczh

"‘..:I:E-_. I alFral in ~darnum

Fig. 14.5: Possible paiha ol cold abscass (dus b TE of versbra) along ke Eranches of splnal nersg

EnimAne pAmary ramns

Trardwars a5 i 3te

Anlerio cuiznecus ianch

Sheraum
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Saction 2 Thorax

THORAK

| ]

i
|.3lrra!
thirack wein

TharazrArpAsIar vain

]
SLprrirnl rpigaytor L
Araung inle reeal | N,
=aph=rans voin |

Fig. 14.6: Mhsrchion b SUPBTIOr wend G

2 The third b elesenth arlerieos arise from the

drscending tericis aarka [Frg. 1483 The right-sidod
artorics ace longer tan P of e lett 5ide a2 aorta
is to the Tefr of me<hrian plane.

Colinga a1l Balrtions
Tu frent ._!l"' the svvhefiee The mght prestoTior Ll roostal
artenies are lomger than the Weft, apd pass behind the
resnphagis, the thoraoic duct, the azygos vein and the
sympalhetic chamn [Fig. 14 9%

The lelt prsterior inbercostal ortercs poss: bebind the
hemiarygns vein and the sympathehs chan.

Onrzal rpnch -

Traaratic na

Inlremal bnerac o Aflery

Lot intercostid smices The artory s accomypranied by
ther imdrrcostal vein and nerve, the celabonshap fram
abon e dow nwards boing vein-ortery nerve (VAR

The pewrovscular bundle rons fomwards in the costal
groavey, frest bhatweon the pleara and the mternal
intercaskal membrane and then bebween the mbermal
intercastal and intencostalis intiomn musctes (Fig. 14.2).

frmametnn

Cach puslericr inle oskal arterr ends at the level of 1he
costechonadraljunedion by anastomosing with e upper
anferir interonstal artery of the space (B [4.7)

Arans o

LA dumsal bransh sopplies the muscles and skin of
the back, and gives oft a spinal branch b the spinal
curd ondd eertebrge (Fig. 14.7).

2 A collateral branch arises near the angle of the rib,
descends wa the uppor Tarder ob the lower rib, anld
ende by anastomosing with 1bhe lower anterior
interciwtal artery of the space.

3 Muscular arterice are given off o the interoosal
muscles, the poectaral Tascles and the serratus
anteriar,

4 A lateral cukapcpus branch accompanies the nerye
of the same name

5 Mammary branchos o fro the second, third and
tourth arketies and sapply the mammary gland.

& The right bronchial arkery arises from the cight third
poaterinT intencostil arhery.

Artlzaor Inlenc-agshn 4fanes

Thee are nine intercostal spaces anlerionly as ooly ten
rilw reach front of body. Theee are bwo anterior
wlercnstal arteries in cach space. [nthe wpper six spacues,
the arise framn the internal Heracic artery. [noseventh

Fozienier irsarzzslal arlery

Lalaled ardarec

Laleda culaneaus branch

ArkerEr Inkanzasizl Anerey

Fig. 14.7: Schame showing the Intercasial amencs, Each intercostal space conlng one postarior intercostal. ng collabesal branch

arnd T anlannt Inkerensial artenes
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B e nfale [rann

ALHILNG S

IMercie=al Smanas

Sudpc bl ATAry

WaLl OF T HORAK

Lalt subsdaydn ditFry
Lt arrinadn =il aridsy

Eschor aoiq

Armichia Armey

Uaznrahageal atan

Pereardial lery

——— LUaphiriign-

Fig. 14.8: Branche: ol destandeg 1Hurace: acra

Laft I Right
= -_:'?j' - Curaphagus
Dascending e
Thisrasic anila b ey Thaeas & dusl

ArYLns wEn

Poadurecr

Ilcma.r:.'g:-:-—lﬁ

L ITE P
YEIN arlery
el baal oy
’ — Symanthch=
& il

Fhg. 14.8: T=e anqin of te right and [afl postepor inlercostal
artanas dram the azna. Mola thal tha aremes are longer on ke
right aide

o pinth spaces. B arleries are Treaoches af msoola-
phrenic arteey. Thae bvo anderior ilercwstal ateries eod
at the costochondral juncten by onasbsmaesigs wikth 2w
respechive posterier inbercostal arveries amd weath the
collateral branches of the puesterior imtercmstal ackerios.

infercasiol Vains
‘There ame tworrririr inberoe it oerns mcach of Qs aprpeer
nine spaces. They accompany the correspanding,
arferies. In the upper three six spaces, the voios end in
the internal tharacic vein. In 46 spaces, the s vioe ond in
1A Comitanies accompanying internal thoracwe o reery.
Ly the suecesding spaces, they end inthe vena comitanies
ACCOIN Ay muaculnphreni-: arlery.

There isane posterar inlercastal zvnr and oce collotetal
weirn i ach inlereastal space. Each weln acotm panivs
e cooepospencdnn arlery and lies supoerwor tothe actery

The Iribulatics of those vews correspaand to the brncbees
of the artories. They include veioe fooon the v bebeasl
canal, the verwbral vaneous plesus, aond the escles awd
shim gt the hack. ¥ain accompanying the colliateral
taranich of the ey drains into the posterion inteeoostl
L

Tha e wf termination of the posterior wikergos bl
a0t s sluferert an the eightand lete sides - given in
Talbe 14.2, and shona roan Figg, 100

The azvgos and hemiazpgas veins are desicribed
latur

Lymphoiics of on Inkevcoslal Space

Lymphitics froun thieanteiar part ol the spaces paks ko
the anterior mberoustalar Aartes el smetne p mdes which
Tnealomg thae bl Henaeie aten s Thein etlerenls o

Table 14.2: Tarmination of posterds idercostal valng

WYeins £ ngnf s Livi il ke
ihay drain infa gy deden itd

1= Right bruchigeephabg  Lel brachorapraks
uein reITy 1

2nd. 34,  Jan boodorm nght o b [ Bell s pet recn

dlF sUpariar irarcostal inlstal vt wknch
vain wnigh drains sio drahs wio e l2A
tha acygns win blacnee.2phalc vain

AooeEsony hamiazygas
VEIN

Sthio &b Azygas wain

Ot 4o 11th  Azygos wein Hemiarygs west
and

cubocstal
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Section 2 Thorax

THORAS

Righi brenincoahalic vein

Superdr vand cavs

Br i3t A0

Haght supsanr mlancople «&in—

Paslaior indernostal vens

Righl znbeasian wein

L LB St s, it —
Fighd ascanding lurmbar valr —

s LaLbrachkacrphale wein

Lall s ape o nileiraagiad wam

— ByCEsy PRITIEEy 05 wan

Harmiazpgis «min

Lafl subcosial wein

Lefl egianding Lir b miun

Jig7l mna war

Inlericr wang Cge3

Fig. 14.10: Tha weins an the posserior Lharacic wall. Mola the drainage ol the posterior inlareasial vains

with thade of the trachesbronchii] and brachiooepbhalic
rcides 4o form bhe dronchonediizr) frumk, which jpins
the righd fympliabee trnonk oen Hee riglet snfe and thoe Froroiz
aercd vm the feff Fide.

Lymphabcs from the pusterior part of the space pass
b the pusterivr intercustal noedes which lie on the heads
and necks of the ribs. Thor efferents in the lower four
spaces unite bo form a unk which descendz and opens
invko the cesterng clneli. The efferents trom the npper spaces
drain into the fforace diect on the left side and into
bronchomedrastinal trunk om the nght side {see Fig. 200.7).

INTERNAL THORACIC ARTERY
CHigin

Internal thuracic artery darizes (ron the infericr aspect
uf the first part of the subclavian artery appuosite the
Ihvepcervical trunk. The urigio ligs 2 cov aluwwe the
stertal end of the clavicle [Fig 14110

Baginning, Caurss and Tarminokon

Intermal thaacic atkeTy arises rnmn lowesr boeder ot 1=t
part of subclavian artery. It descends medially and
direnwands behind ~tbermal end ol clavicle, am:l Lst
cowtal cartilage. Bums verlically downwards E CItL fEoit
Irderal bprder of slernum LT AR Dnlerodstad space.

The artery tocmimates o the gicth intercedal space
e ddivading inko e suprerior epigastos and musculi-
Plincnic ackeries.

The artery s accpmpan ied by bwo venae comitanies
whueTy urwte af e Jeve] of the third Sostal castilige 1o
form the interpad thoracic ce mberos] cenninaey vein

Firsl ril:

— Sralcnus amcrior muscle
variabral arer,
Tayracewacal fiunk

RogeiL cxnrnmun caiali
aricry

[l subecdze An arlary

inbamal lhomces arsy- Brdcheatrpllabe ariery

Fg. 14,11 The crican o' 1he intenal 1horace arteny fredm the
Parsr gt Gf the Subu;lavian Amery

The vein runs upwards along the medial side of the
atlery 4o end in the brachivweophalic vein at the iolet of
Lhe 1lupran.

& rhain ot lymph nodes lies along the artery.

Relalicns

ARpre thte {ivst coestal rartifages it runs dowrnsvards,
lorw rds and medidlly, Tehind:

The steral e of the Javicle.

Thee imtecrral pusgalar vein.

The brachiocephalic vem

The furst custal carhilagre.

Thi phreoic nerve, Tt dissoenads in ol of the corvical
pleura

[ I P ]
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Bolnar e ik coshad ceetihegr thas anlery rans veekically
dovsverards up Lo its ermiatalion i thae SH wtercostal
slrace. 15 relabions are s follosws,

Arntencnly

1 Pectoralis mmajor.

2 Upprer s costid cirtilagis

3 Frternal ibercvstad memnlianes
4 Antermol intereosks | moscles

8§ The hest six inkercvstal nerees

Fezshanriy

The eodothoracic fascin and plewra vp ko the sroond or
third costal cartilogre. Belowe thas level the stemooostalis
muscle separates the artery from the pleaca Fig 14,103,

Branches

1 The prescardieophirense by arises in the root of the
neck and accom panies the phrenic nenve tereach the
diaphragm. It supphes the peocardiom and the
pleura.

2 The medisatnnad arfeeis are small ivvegular branches
Thal supply The thypaus, in front of the pericardium,
angl Hoe Fat o the mediastinagm.

3 Vv anfevor mfercoste! arteries are piven o wach wf
the uppear zix interoostal spaces.

d The preforating brauches arcompany the anterine
cutanepus eeves. Inodhe famale, the pechoraling
branchey in the second, third and teueth spaces are
I.:ry;' ancd sup E:l|'|.J the breasl.

§ Theswperior gagisiri avfery roms dowoesards behind
the seventh costal cartilage and enters the rectus
sheath by passing between the sternal and costal slips
ot the diaphragm.

6 The nigsculoplrend? sreber rans dowwards and
laterisdly buebind thwe seventh, cighth, and minth costal
corlilupges [0 gives targ amberioe inkeecostal el
to o ewch of these theee spaces. T8 porforates the
diaphragm near the 9th costal cartiluge and eromni-
nates By anastumuesng wath othwe arkeries on the
undersuctace of the hophragn.

WaLL CHF THORAX

Mate that iheouweh Us variogs beanchoes the intormal
thoracic artery supplies e anteriar tharaee and
abdomimal wirlls From e clivache b B weodsilicus.

ALY 05 VEIN

The ey goe vein draioes e theepcic wall and the upped
Luenkriar repziors (Fige 14 10 amd 20,50 and o T Turms an
inrgaocaarct chisre] connecing the supe i and inderior
Vel cimvire, Thie berm deygas’ eans dipainsd. The
veirnouipues e wpper part of 1he posterjor abduminal
v ll andd Hlue posterior neshastonm. 16 alse Sotiects
poertal voenous svstern soel caval venous sy slem.

Fomabon

The agypos voan 1 formed by oo of the honbar
aLygus, Tighh subcostal ancd raght sscending Tumba
v,

1 The lumbar aeveos vein may be regarded as the
abduminal pirt of 1he ey gos eein, e bl g
of the lumbar verlebrae [k lever end conununicates
with the inferivr vens Laval

I Thi right subcvstal vein sooemprnees e cores-
punding arlery.

3 The ascendmg luwanbar venn is [oomed By vertical
anastomoses that connwect the lawbiar veina. The
axy pos vein is formued by wenon uf the mght auloostal
and ascending lumbar veins.

Courss

1 The azvgos vein cnters the thoras by passing
through the aprtic vpening of the diaphrgm,

2 The azypos vein then ascends up te fearth thocace
vertebra where it arche: forwards over the coot of
the vight lung and ends by juining the pusterior
aspe t nf the superior vena cova just before the Tater
pietres the pevicardiom (see Tig. 1510

Relalions

Arteret Oosophagus.

Hrsiericrl.

1 Loseer cight thoracic veortebrac.

2 Right posterior intercnstal arteries.

Pleura

Flg. 14.13: Transvarze spibte through the anlenar tharasic wall to ahow the relations of the intlarnal Ihorace? wesseds. 16 the fwear

Irdarnal Monsse: RRESES

e ]
Camrg] e

pard of e course | e we=2seds Bre saparalad tnom iha pleura by the stemocosialis fusels
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Section 2 Thorax

THORAX

dar 1 voedi,
1 Eigh Lo and plewna.
2 Greater splanchwie nerve

Lor dizr Ayt
1 Thesrecic duk ard auntio iy loseer part
4 Cxwopbigus, trches and vagos i the upper part.

Mbuwtanes

1 [FHght ruperior intenstal vein formed by wnion of
the =toumd, thied and fourth posterin intercostal
vain-.

2 Fihh to eleventh right posterior intercostal veins
i 14.100).

3 Llemiazygrs vein at e level of hower barder of
aipnth thoracic verilebra.

# Accessory hemiazyios ven at the level of upper
border of eighth thoravic veriebra.

& Kight bronchial vain. near the terminal cnd o thae
AN L VeI

& eueral iemophageal. mediastinal, pericardial vemnns.

HEMIAZY GOS8 YEIN

Hemiaawpos vein is alio called the nofeour Fevriasygus
sein. [is the micrar image sf the lower past ot the
Ay vein. Tha ez s finmed by the ondae ot
e Lt Tumibean de g, el asrendibg lumnbar, and et
spbcislal veins.

Comirse

Huminaz g vean petces Uhe Tefrorns of the diaphragn,
ametade ot el side of The verbeba gve el pped
tHhweaenda Ak the levelof eighth thoeacic verlelna, o s
tir the rght. passes behid Hhe vesaphiagns and The
thasriic duach apd s e osgos vein fFip. L

Trbytariss

Pomiath Lo eleventt Jeft pusberer idecosdad «eons and
oltaprha el oy e,

ACCESMORY HEMIAZYGOS VEIN

Accessory humiasyean e 15 alse called e Seenor
fewriaseos ot [Eis e mmmen weeege af (e apprer pact
all L aeveas vl

Courseg

Acocssory hemmde pgoy vl begms ot the medil vod
of the fourth or fifth intercestal space, and descends
o the left side of the vertchml column. At the level of
aighth thuracic vertebra b tormes fo the ight, posses
bohind the worta and the thoracic duct, sod weins Hw
A BOT .

Trbartaries
1 Fifth oy evelh 20 posterioe interonsial veins.
2 Sevmelwnes the el oo i al v eines.

THORACIC SYMPATHETIC TRUNK

Feohires

The Lhoracwe syin pathetic runk s o gaog lusted Chadn
sitnaled one o 2ach =1de of 1he thoarsoe vectebreal
culinn, Superinrly il s conbmuous wilhe the corvical
part a# the chdin dnd adeciocly with the lombar parl
(Figs 1413 and L1414}

Thewretically the chain bears 12 ponglia corres.
potnding bo the 12 tluwacic nerves. The first thoracic
aarkion is commonldy fwked with the inferor corvical
gt lisen s form the: cervivotharacic, or stolletc gamaics.
The revnaining Lhoracic gamgalia goeverally lie at the kevels
el e conrespuonding intervertebral discs and the
ke skl g e,

Courss and Ralolons

The vhain crisses the neck of the brst cob, the heads of
Lhe secomidd 1 tenth ribs, and badies of the eleventh and
b el Ehearacic vetleorae, The whole chain descends
i bant o the postetiar intercostal vessels and the
mtercuskn] peeves, and passes deep to the moedial
|!|ll_'l_l-!|ﬁ|,'_'h;|_!|-,!|]]1|,,"j'|_‘|‘ b becomies conlinots with the lumbar
vt s (e sepnathati chai

Brwic. ey
Llarol Branobred ot Lirds feed Boy ool

Lach ganghon iz conpweted with its corvospending
sprinal nerve by cuew rami, thee sdeibe {poeganglionicy and
wrl [prmitganglomch rami counomumicang. The white
rewils is distal b the prey pamus. The grey vami
communicaws along with spval merves supply
structures im the skin and blnad vessels of skeletal
ot s f the whole bacy {Fig. 14100

Media! Broncheas for e Viscerg

1 fuedial brawches (roemm the wupper B panglia
are Pstrangglanee ancd gek doeteibuded (e Lthe hearl,
the preat vessels, the Tumgs snd (e aesophagus,
through the following,

a I'u]nuumw Branches tthe pulmonal y plexases.

b Cardiae branches 1w e dawp Lardiae pleaos.
Aprtic braochues 1o tharcac e aurbivc prle s,

L:I- Ulesuphapeal branches whach wein the vesophageal
plexus.

2 Medial branches from the Jewer 7 ganglia aro
pregany livnic and Eorom theer splancluons merves.

A The croater spiasclia merae 15 formed Ty 5 rools
Frown gangha 3 to g, b desoendds ablugoedy on dhe
wealebval bodics, prerces the crus al the

mebooksfree.com



Syripalrant chan

Fasigarglen forgs fom T1 e Togargha
SLppy hacn, by 9503 div] owsophagas

Liraader GRLANCHTE FAareq

2 L-EEEFT ﬁFIliII'! YIFIZ ARrae

Laas] sdaluhing rarey

WALL CF THORAX

4]

M

Ll |"J-(:: = R
L T
I )|

| A5 42

Fig. 14.13: The thoracic pad of the sympathetic tunk and it= splanches: briancle:s

diaphragm. and nds (n the sbdomen) mamly CLMICAL ANATOMY

# Cardiac prain is an ischarmic pain cavsed by
meurepHicte isbrudien af s crrinacy arrety.
Axons of pain fibred conveyed by the sensory

syinprithetc condise nerves reach thavacc one o

thecacia five sepmments ofspinal cond mostly through

the sl ol inglia ol the lett side. Since these
dursal rook ganplia also recsive Sonzory mpualses
from the medial sicle of arm, (prearm and wpper part
of front of ches), the praioogeds reterred bo these araas

as depicted in Fig 1837
Thuwgh the pain is asaally refereed b the letrside,

1t vy eveen be referped focighl som, jaw, epigastrium

in bt coeliac gangslion, and partly o the oot ivo-
renal ganglivm and the = wprdremd winad.

- The ewser splanclrie memw is furmaed by tweo routs
from ganglin 10 and 11, ibs course is sinular toe
that of the greater splanchme nerve 1t pierzes the
crus of the diaphrazm, and ends m the coeliac
warrleon (Figr, 14140,

- Ml dfoast tlooeesty splancinie nere enal er) s
tiny. LU anses by one root Brom ganalion 120 1t
pierces the correspending crus af the diaphrapm.
The coeliac plexws yives offshoots called superior
ke ileric and  infarior mesenteric plexuses.
Their branches =upply the intestings and repro-
durclive agas and «nds in the renal plesos.
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FACTS TO REMEMBER

* Intescosial spaces are 11 oo the back snd wnly 9 in
Tront oF chust.

* Inlercostal moscles are a3 layers, eaternal,
internal amld transeersis, Thoese cornspund o the
muscle lvvees of anterior abdoeminal wall.

* Muoorovisou lar Bandle lies i the upper part 1f the
wntervostal spacy o bebveern wternal and inoer-
muost inbercostal muscles,

s [gsterior inrercostal artery and i1s coltateral
Eranch supplies 2/3rd of the intercostal space.

» Raght pusterior intercoetal arteries ane longer than
the lefr ones.

» Accessony hemiazygos and hemiazygos vewns on
left wide dramm 3-11 left intercostal spaces.
Corresponding veins on right side drain into vena
EVALLITS

WALL OF THORAX

CLINICOANATOMICAL PROBLEM

LIne stodend i climbng the s1airs at a fasf pace as he

i5 Jater Lt hig examnnabuen and the il g aub o ordaer,

Hiz hearl in eating fasd againgl hiz chesl wall. He

has devness ol neuth and swealing of the palm.

= Whal iy The rganetr bow rapid lwart baat
[tachwrardiar?

= What i the efect at sympathetic oo the »kin?

A A he i lale bos Lhe esamdnation, tine svom-
prafhiet i s -lesn ks o rractiv e, increasiog e heart
I"A%e-, Ao i ||'I"1'"1"‘-\.LI.I'I.".

Sy rmpathetic has Haree feld cBlect on che skan, i,
vascemstar, pilemotar and sudomaoter. Fhe swaat
aewchetion G mackedly increased. mcluding the pole
Shatn with hair standing arace,

Svmpathetic activity decreases Lhe secretion ot the
alagds, Ty ness ok mouth resulta crsm decrea sed
salivare sockedivm.

27

MULTIPLE CHOICE QUESTIONS
1. The urder uf slructures oo Bhe upper pact of 4. Which peesterior intercoetal veins of ledt sicde drain
wnfercustal space Eroo albuose duse e rls is imibe arvessery lwembasypos vein?
i Weln, artery and neree a. Lat ko Hh b Zend b 4tk
b Artery, vern anel vy c. 9th ta 11th . Sl b Sty
< Vein, nerve and artery 5 Whish one is nitt a branch of intecnal thecacic
. Vet oerve, artery and vewn artE.'r_','? ) ) ) )
2. T'arts of tronsversus thoraos ane all cooepk: @ Supetivt ‘_:.F:Hﬁm”{ - Mum:ulup.hremc
3 Suhcmstalis r_ Antenor intercostal 0L Pusteoior indercuslal
- 6. Thwracsdumbar outflow starts from lateral homn of
b. Intercostalis intimi whirh sewments of zpinal cord?
c. Stermocustalis a2, TL-LL segments L. 11=112 supments
d. Serralus prsterior superior . T1-L2 segrments A TI-LS segmends
3. Which of the fulloawing arteres are enlarged in 7. Eollowing are the effects of svonpathebic oo skin
cnarctation of awcta? Cxerpk
a. fubclavian d. S ot
b, Internal mammary b, YVasimastor
¢. Postorior mtorcce-tals c. Pilumaostor
d. Anterine interoastals d. Dedrvases pigmenialion
BN L L et i Sl s WL 52 ]
La 2d e 4.d 5. d b, c T.d
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INTRCDUCTION

I SRR Jujlj__::q-:ll.j'l_'llpf..'il'l__i__'l amg [marh Lo thaenace
wavrte are coveloipesd e i serus cavite- e pleeal
b, Then s alwatys slighs oot e poesaane 321 ehis
con by, Lhuaning inspirataoe B pocasore ecmes oecy
negdbive, aned air s drae oiko the lungs coverad sweilth
ity wisceral amed puoietal laver-. Visoeral lasver s
tzpta ra el Froenn LT Tung anad s soppelied o deained
|:'|_':.-' I;|:'||_= el .;u'l-,'ria,':f._. '.'q-il'h. .'ir"ld e - '||,||'|£_‘:*~. Irv
sirvalar mavoer. the parictal plewes followes the walls
af Abwe thuracic cavaty wilth covacal, cosdal, dae-
phrwgeatic b medissbn] pacts. Plearalcavite Lot
the Capanzwm ot the lungs

THORACIC CAVITY

CHESECTICHM

Civide the mamybrium slerni transyersely immedialely
inlerior ba its junction with the first costal carilage. Cut
throgh the parietal pleura inths kst inlercostal space
an both sides as 1ar back as possible. Col slernurn at
the level of xiphisiernal gpint. Use a bone culter to cut
2red 1o Fth ribe in midazillary line an each side of thorax.
Separgle inlercasial mouscles in 1—5 =paces from
unklerlyinng plrara

Lift Whe infer.or part al manubrium and body of
slemurr. with ribs and coelal cafilages and reilect it
inwards abdomen. Ideniify the pleura exlending from
ihe back of slemum anlo the mediastinum 1o he kevel
af lower border of head MNede the smaoolh surface af
pleura whers 1l hnes the theracic wall and cowers the
lateral aspects ol mediastinum  Trace the surlace
rarking of parigtal pleura on the skelaion.

Femawe ihe pleira and the pndothoracic fascia from
the back of siemum eno costal cartilages which 1=
rlected 1owards abdomen. ldemify the transversus
thiacs muoszle and ineral tharacic vesszels.

Thoracic Cavity and Pleurae

Fasprgpdef e da or dvad smeatevrse ad Frivg o frdoan ware’

Maote the arigin-of diaphragm from the apbid process
and divide it. ldantity the course and dranches ol
intercoslal nerve again. Trace tha narve fmadelly
supericigl to the internal tharacic vessal:.

Pull tne lung laterally from tha mediazinwm and find
ils root with 1he pulmeonany hgamenl axlending down-
wards Iram it. Culthrough ihe strudluras, va bronchus?
bronchi. pulmonany vessals, narqas. cormprlsing ks il
irom above downwards close o tha lung. Asmicea tha
g on each side. Be caredul o 1o injura the: ung or
waud haned from the cul ends of thie nibes.

Identify ihe phrenic nenve with accompanying Liood
wassels anlerior to the roodl ol thae lunyg. Maka a
kngiutinal incision through the pleura only parallsl 10
and on each side of the phrenic nerva. Strip e plaura
posterar 1o e nerive backwards o tha intereostal
spaces Full the erternnr Hap lorwards 1o reveal part ol
ihe pencardium with the heart. |dentify e Dikwdng
slructures seen Ihrnaugh the pleura.

Rlght gide

1 Bulgs ol ke heart gnd pericardiom antarainfernor to
e roat of 1he lung (Fig. 15.1].

2 & longiwding risge formed by right brachiscsphallc
wveln down ta st coslal carlilage and By sLpsicr
wens Cayve up 1o Ine bulge of tha haart.

3 & smaler ngdudinal ridge famrad by indernior vana
cava formed betwesn the heart and the diaghragm.

4 Phrens nerve waih aocompanying vessels famming
a veral fdige o0 IhRse Wo venay cavad passie]
antenar o reat ol 1he lung.

5 Veng azygos arzhing over ram o he lung o ani
1hE SUpenr wene CavAe.

& Traches angd pesophagus posterior o the phrenlc
Nene arf Sypenar vend cave.

T Righl vagus nerve descending postarnlenarly
across the traches . behind the oot af the lung.
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8, Bodlas ol thw Thoracic werlehrae behind casophagus
willh posterior intercostal vessels and azygos vean
lyiryy over them.

B. Sympalhelic tunk on the heads of the upper ks
arwd an the sides o' the verebral bodies bedow this,
anlerior to the postenar ntercoslal vesselz and
intercosinl nerves

Laft gide

1. Bukye of the hean JFig. 15.2).

2. Rom of rng postargsuperlor b il

3. Desceriing acrta between (1) ard (2) in front and
vertebral column deng.

4. Arch of gora aver Mg reat of the lung.

& Lelt commen carahd and gl subclavian areries
passing supenorly ram 1he arch ol aora.

f. Phrenic and vagus norves descending helweon
these vessels amd the l[aleral surace of the aotc
arch

7. Sympathelic runk sama as on ight side.
lgentify longitudinalky rursning sympathwlic unk ar

the postenar parl ol tharacic cawnity. Find dehcate greatorn

and legzer splanchnc nérves arising from the frunk on

Ihe medsal sido. Look carsfulky lor grey and white ke

CROMMUMCANE Betwentn Lhe inlercostal nenie amd he

gengla on the sympalhetic frunk (228 Fig 14 3},
Trace the riercesial vassels sbove the inercoslal

nerve, Tho crdér being vein, artery and penee (YA

Cn the rght side. idenbty and follow one of the drasicas

of trachis 1o the lung rood and the superor ang alenor

verae cavaeg bl tha pancardium.

Onirsa 18 side of thoracic cavily, diszect the arch of
acrta. ldenlily the supadar cenical carthas bBranch of
he lxll sympalhelc wrunk and the ndernor cervical
catdlac branch ol the ket vagus on Ihe areh of Lhe aora
Palwaan the vagus nere postenoy and gheenic nerye
anferidary.

T caviby of lhe thorax containg the nght and lafl
plaural cavities which arg complelaly v adinaied ard
eocupied by the lungs. The nght andieft ploural cavil s
arg saparaled by a thick madian paitition called the
rmgdastinum. The head es o the mediastivoum,

PLEURA

Feuriurgy

Like the preriluciennn, e pleuri is 2 senous membeane
whirh iz hined Ty mesetbcliom iflartened spithelinmi.
Thete are bt plenral sacs, one on egitoer side of The
mediastinum Lach pleural sac is invaginated rom s,
medial side by the luog, so that @0 bhas an nuter L,
the parieta’ pleeen?, ond an mmer layer, 1he st oe
podraairy pivnit The bao fovers ars comlinooe s widly

THORACIC CAavITY AMD PLELIRAE 28
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Fig. 15 3 Mediastinum az saan from e el side

vach clbaer arsuna? te hilum of thee long, and enclose
betwreen fhwrn e potential space. the plearal cavity.

Tably 15 | shows compansen between wisoeral
plenea and panctil pleura,

Pulmonory/visceral Flewns

The serous layer of palmanacy plenca coves the
surfaces ame fessurcs of the fung, exoept of e hilum
arad along Al altachment of the pulmonarne ligannent
wlhere it conhimuins vl the parsetal plenta. It s
famly aulbwererd me the o and canniet Pae svparated
[Losres 1

Surlgoe Marking of tha Visceral Pleura
Thwr apes af Hwe viszeral pleuara coircedes with the
cenvical plenny, end e represented by a hime convees
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TH2RAR

Table 15.1; Comparison of visceral and parietal pleurae

Viscaral

Davelopmeni

posilion Linas suface of [ung inclisdirsg
ihe lissurey
Meree Supely Sympathebs nanses from TZ-TS ganglia
Parasympathelic Inom vagues nan
Senzivity Insensit ve 1o pan
Gload sagsgaby Broncheal vessals
Lyrrpdh drainage Trachaororchial bl ninbes

upwards with 4 point rising 2.5 cm above the medial
pive-1hird of the olavicle {see Fig. 2120

T citerier harder of (e roehf visceral plewri
correspands very closely o the anteriac margm ue
cosstarmed iastinal Ting afl the plewra and i= nbraioed by
[T
+ A penctt ab he sternelavicular joint,

« A poud in the median plane at the steenald anggle,
« A point in the median plane just above the

xiphusternal ol

The grifreizr horefee o the s acerad pleoi coatespromnads
to the antemior margin af Hwe pleara op o the level of
the fourth costal carbilage.

[n the lower pivrt, it presents 3 cardiae natch ot
vanable size. From the [evel of the tawrth snstal
cartilage, it poasscs larerally for 2.5 0m {ram Lthe stermal
margin, and then curves dosnwrards and medially m
reach the sixth costal cartiliage 4 <m Fooamn Hhe micidian
plane. In the regien of the cordiec natchy, the peri-
cardium is covvered only by a deuble Bver of pleoea,
The atea of the cardiac notch s dall on preeocussion and
iscalled the are of snperficral cardai dulliess (Fig 12.5)

The ierer Dorder of each visceral pleas lies baoe vibs
hiagher than the parietal plevral reflection. Tk omsses Hee
sixth cily in the midclavicolar Jine, the eighth ol i the
rdaxillary Ying, the renth rib at the lateral horcder of
tlwr grechon spinae, and ends 2 con lateral bo the et
thenacic spine.

Powigtal Fleurc

The parietal pleura is thicker than the pulmonsey
pleurs, and is subdivided into the following four
pra il
1 Coslal
2 Dhaphragmadiv
3 Mecliasiinal
4 Cervical (Figs 15.3 and 15.4)

The rashiel pirira lines the thoracic wall which
eomprizes ribs amd intcrcostal spaces to which o i

Splanchopleuric mezodarm

Parigral

Sarmatnpleune mesoderm
Lines iharack well, mediastinum
and daphragm

Thinrane nerves gnd

phramnc nenes

Spormlive 10 pain which may be
refprmed,

Inleqcoatal and
permardiacophrenic vassels
Irtarcoslal lymph nodes

s O Camal
r "-II Ilu \‘H ploura
/ | — Tozlal
4 - = b MFra
II-" ﬂ\ﬁ)ﬁ 17
Feq |
- —
= Miaastinal = “‘n_J
| phaLra
Pleral i grely Diaphrdgmahe

weilhe Tl

Fig. 15.3: The paristal ploura Tha lung repraseriad on thie roght
iz Ihe sarty siaqe

peue

Crwinn plena Firel rin
Mediastna Loola plaura
plelra

i n Craphrapmais;
R ey

Fig. 15.4: The paria_lal pleura az & hall cone

losely attached 1o a layer of areolar bssue called he
crnduthiseacic Liscia.

The smeeliis! noe? peura Tines the cormesponding, surface
uf 1 onel tie b TL s reflected over thee ronst of Lhe
lung amd becomes cantinoous with the paloonaty
pleurn arvund the Tulumn.
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The cvrzsival lewn eatends into the neck. neatly 5 em
alwve the first costal cartilage and 2.3 cm aboaee the
e ianl oo thard o the clovicle, and covars the apes ot
the o (e P 12.10). [vis convered by the sapeeapieaeal
mumbrane, Crrvical pleura is relaved antericerly 40 1w
subclavian artery and the scalenuws antoviar; posteepely
tor the moeck of the first cib and strocanes ving over it;
latcratty #o the scalenu= meadius; and medially to the
large vessels nf the neck [sof Fig. 12.10]

Lirapdreagenatic pleura lines the saperior aspect of
diaphragm. 1 covcers the base of thi lung amld get.
ColLbinuon Wikl med iastinal pleana medally ond costal
pleura laterally.

Sulace Marking of Farletal Plaura

The cevtsicn! plenee is repeesented by a curved ling
furming o dome ower the mediad one-thind of the Jas irle
with a height of abaet 2.3 cm above the dkavirle
{Fig 1553 and X1.1). Dleara lies it the raol of neck om
both sides.

The antrrior srarcin. the costamediaztnal line ol
plevral reclectinm is as follvws {hn Lhe righi side if
extends from the stermoclavicular jrint dawve iveands and
medially to the pvdprint af the sbernal amgl e, From here
it combinaes vartically dawnwands by thie micdpoing of
tho xiphisternal joint crosses 1o 2ight of xiphicestisl
angle. 0n the Loft side, the line Tedlows B same course
up 13 the level ab the Trarth costal cartilge. [t then
archesautvard s and descends aleng the stemal margin
up tre the sixth costal caetlyse.

WeErdral g ———

Fignt siphiccsla anghe

Sodloned ashnal coess ————

Srsled anhragmalk. ‘renss

THORACIC CaviTv AMD PLEURAE B3

The serferiar margin, or the costadiephragmiatic Tine of
Fleueal poflection pavases Taberally froem the Toweer Timoek
abits ateruee marg i, o bnak b emosses the cigchth nboan
the roodelaviculiar line, the teoah b oo the midasallary
li, andd bhe boeeléth Tiboab the lateral border of the
sacraspinahys muascle Torther it passes horzontally o
little belaw the 12kh b Bu the loser border of the
twcellth tharacie ertebra, 2 eme lsteral to the upper
brwrder of Fhe teecllth churicic spime (T, 15800,

Thue the parietin] plearac destend bulowe the wostal
margin at throe places, at the nghe xipbicostal angle,
amel at the nghe and left costovectebmal ongles. bl
the hueclfth b beband the upper pudes of the kidoes.
The latter Fact 1= of surgical impertance im expaswee of
the kidney. The pleurs may be damaged ot this site
(Fig- 13.3 and 21.1)

The posterior prrvgens of thi pleura pass from a peint
2 om lateral o the rweolfth thotacic spioe ta point 2 cm
lateral to the seventh cervical spine. The costal pleura
Eecomes the mediastinal pleura along this line.

Pulmonary Lgoment

The parictal plewra surrownding the root 0f 1he Tung
ratends downeands Besnnd the cont as a told called thae
prilenerane fogrenent. The fold comtans athio layer of Tovse
arenlar tissue with a few Ivmiphatics. Actually it provides
adead space intuwhich the palrmonary veinscan expand
during inceased vemorus voturn as inexercise. The lung
roota can alsa descend into it with the descent of the
diaphragen (lig. 15.A})

= Campaical plecra

LCosal pleera
— MrrasT nal pheura

- —— Coifige raieh

Arma oA el
camles: dulliess

Lincua

Chaphiagmalc peas

Flg. 15.5. Surace projachon of ihe panatal plewra Jblack); visteral peusa and lung (pink| or <he frant of tharar
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THORAX

Pusmonary artery

Srataf
1hE lang

Fulimanzny pamrsan

Flg, 15,8: Pleura at oot af lung

Reassa:z ol Pleurn

I'here ary o pooestis of parieial pleira, which act as
Tosone spaces’ for Elhu ||_||:'|;._| W expand during Jdeep
inaparatiom (ges 135, 17 7 and 1580

The coskrnedinating! rivess Hes anteriarly, hehind the
sternum and costal cartilages, between the rostal and
mediastinal pleurac, parbiculacly in eelation o the
rardiac notcl of the left long This eecess is flhed op by
the ameetaor matgin of the lumgs even daring quiek
Biwathing. It is only obvicws e reggion of the caediac
nodch of the long.

The vr=tatiaghrag wrakic rovess lies mberiorhs e lwasen
the costal amd diaphragmabe pleura. Yertically o
MycaslFes st 5 em. and estends froan the eighth ho
Lerdly gl along the midaxillace Tine fwee Toygs 21 2 713
ard 214

Dhyring inspivatlion the lungs espimd inta thoese
rsesess S Hgse Frry'sses ate nl:winu:e.t:lnl}' I CXpLRkn
pncd 1ok 0 deep inspatatien.

herva Supply o the Fléwra

The paretal plovrn develops fram the somatepleans
laver wf the Tateral plate mesnderny, and iz supphed by
the sematic nerves. Theas ave the mtercostal anld
phoeow mecees. The parictal ploura is pain sensitive,
The costal ard peripheral parts of the disphragmatic
pleorac e supplivd by the intereostal necees, and the
mediastinal pleura and central part of the dia-
phragmatic pleurde by the phrenic nerees (4],

The pulmonacy plenra develops from the splan
chnopleunc layer of Hie Jateeal plate mesaderm, and
is supphed by autanumic nerves. The sympathetic
nerves are derived foom seeond 1o Fifeh sympathetic
gangzlio while parasympathetic netves are drawn
fromn the vagus nerye. The neeoes accompany the
bronchial vessels, This pertof the peleura is notscasitive
o pain.

LLamuig ared
wisnAral RlIALIe

Tarth nk lllI_. -
Elewa=reh ril: r g ;
Tuwwrsdth rif; aregkesirecaag

Fig. 15.7: Tha plaural refizctns Iram behind

oshamesnkasingal
L M

——— Crandigphirdqinaks mes2sn [pearal ek

Flg. 15.8: ReMectians nf1he plaura b show costodiaphragmatic
rgcass and restxnedlasinal racess

Sympathetic dilates the branehi while parasym
pathetic narecws the bronchia] tres and is also secrebery
by the g laned s

Blood Supply ond Lymphatic Dralinoge

The prarietal pleura is a pack aml paecel ol the thoracse
wall. Mg blond supply and lymphatic drainage are,
therefiare, the same as that of the boede wall. It is thos
supplied b intercostol, intermil thoetacis and aliE T IS
pliremic aree ries.

Tl vens drain mostly inko thi asypos and internal
thuracie vewts. The !y.-mph:ltu.:- drie ke Mg edarenstal,
mtecnal ornaemany, posteriner mediastinal and dia-
phripmirtiz nwdes.

The pubmonary pleura, like the hung, i= supplied by
the Branchial arleries while the eving drain inta
broochial verns. 1His drainod by the bronchpulmonary
lemph oeadies.
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CLUNICAL ANATOMY

s Aspiration of any fuid fom te pleucal caviog 1=
called paracentess Hearacis Tt is usually dune in'the
eighth intercostal 3pace 1 the midaxillary line
tFig. 1590 The needle is passed through the lower
part of the space b avond injury  the principal
medravascular buyndle, e e, artery and nerve
(¥WAN] '

= Some clivacal camditione gwsociiiead with the pleura
ane a5 follew s,

. Mycieisn: This is mflammation of the pleura 1
taay lee dey. bon eften it is accompanied by
cullecteon of Dunl inethe plevral cavity, The con-
dilicn 15 called the pleural etfusion (Fig. 15100
Crv plevrisy o roore painful because during
insparadicn buth kiyers ceme in contact amd
there in frcton

b. Papuathargs Prosence uf air in the plenral
Cavity,

¢ Humoothewe s Prosence of blood inthe pleural
Cavly,

d. Hudrypmenmohens: Deesence of both fluid and
i an the plencal cavity.,

¢ Empipms resence of pus in pleural cavity.

« Costal and peripheral parts of diaphragmalic
plewcac are innemvated by interonstal menves (Fig.
15.11). Hence irritation of these reginna cause
referced pain along intercostal nevves o Heoacie
vr abdeminal wall. blodiastinal and conteal pact
of diaphragmatic pleurae are inmervated by
phrenic noree (24, Hence inritation here Gases
referred pain on tip of shoolders.

* I'am oo right shoulder e doe 4o inflam-
mation nf gallbladder, whils an lelt dualler
dua ti splenic poptre.

* [laural offuston camses oblite)atiom of costidl -
phragmatic recess.

* P'leura extends beyonnd the Mstaces cage at
tollimaing areas.

- Right siphirastal angle

- Kight and laft costnvertelieal angles

- Kight and left sides of vont of nack a8 cereical
dome of pleura.

The pleura may be injured af these sibes during
surgical procedures. These sileg have ta be
rememberad.

& Lhictng inspitation pune air is withdesn in the
lung=. At the same Adme, dessypenated blacd s
recerved through the pulmonary arferies. ' Thos an
exchangs of gazes acrures at the leve] of alvesh,
The denwpgenatad od pots eatvgenated and sent
via pulmonary veing to the left aboam of heart,
The impare air comaining carbon diveidye gets
ex pelled durmg expirading.

THORAZIG CAVITY AMD PLELURAE

Wy
Ly
LN

Ampiration of
pleural efimsion

Fig. 15.9: Paracentesis thoracis

AlelEclasy
Izallapseo limg)

Fluir zrar
accumilahna

Fig. 15.10: PFleural effusicn

CErsical ard
cashil pinds al
parAlal FIRrA
inArreher By
inbarsastal porens

Wineerd pleng
inre=rpatard hy
AUloIDInE neErves

Medeaslinal ard
zerih al diaptoay-
malc parls of
Hianelql plepry
rarealed by
plien ppzpn

Fig. 15.11: Merse supply of parietal pleura. Costal pleurs ard
carvical phaura innensatad by imdarcestal nensgs, medip stinal
pleura sond most of diaphragmatic pleura innervalad by
phreric neree
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Saction 2

x4 THORAXK

FACTS TO REMEMBER

* Parieta] plews Timils Lhe expransion of Que luegs,

o Wiseeral plovrd behaves in same wiy s the Tung,

* Thariwctal pleura has same nerve supply ond blood
supply os the thacazic wall.

® [lewral cavity normally contians a miniomal sereo s
fluid for lnbrication during movements of thorocic
Came.

* T"leura lies bevand the thoracic cage at 5 places.
These are right and Ieft corvical ploura. abmce the
Ist rittand the ¢ lavicle; Aght and left costovertebral
angles and only Tight xiphicostal angla. Plevra is
Tikely tr ha imjurad at these places.

* l'aracentesis thnracis is done in the lower part ot
1he infercastal space i aveid injury o the main
intercaatal vessels sl netve,

# Playral elhrsaon is pae of the sl of Tuhaesulosi=
ol AT T,

CLINICOANATOMICAL PROBLEM

A chadd alwiut 10 yeacs of age had beer having, wne
theoat, cough and Fever, O the Third day, be
drvelvped severe cough, difficulby im bireathng and

high tomperature, with pain n his riht side of chast,

right shnulder and around umlicus.

* What is the probable diagnosis?

= Why dnes pain radiate 1o right shoulder and
periumbilical region?

Ans: The nesl grebahle daagiosiz s pooamonia of
tbe wiggnl lung, Fhe infecnon frem phiomens spreand
duveriy i e Tomgzs, Pletca comsisty of teo lavers,
visceral and parietal; thw foemier is eensiteee e pan
ard e 1aller is seositive t0 parn, The costal part of
[ravicdi] e 35 supplied by intorcestal ne s and
thwe mmedin-tinal and ceatral parts of diaphragzmanc
pleanan ave suppliod by phrenic (C4) neoce

Mo prrewrnrein, theka iz alwawvs an element of
[henral infectiom. The pain ol pleoTilis cadiale o
alher areas, Duoe B inlecehoe in o didstinal and
ovntbral park el Japhoagmatic pleuara, the piun is
referte? fo nipe ol e aighl shotbder as this amea is
silfapiied e snprarlavicuar nemoes with the same
el value as pheete merve (4],

[he roslal plenraiz sunplied Dy interonstal nemoes,
The-r nerves alan =~1||:|p|!1. the shan of anrerr
abdnminal wall, St pain of lower part of cosbal
plears peis referred o skin of aboomen, i fhe
[1|"rj1||1.1||."-i|i|:'-|| M.

MULTIFLE CHOHCE QUESTIONS

1. Which of the follwing necves snnervcate the costal
plcura?®
a. Wagroe b Intercestal
. splanchnic d. I'hrenic

2. Whirh «f the following nerves innervata the
mediastinal pleara?

a. Wagus, b. I*hrenic
oo Intercostal d. 4planchnic
3 Al the ollowing arteries supply parietal pleura
EXEIH:
a. Muzcalephrenic b Intomnal thoracic
o Tnlercenstal d. Trenvhial

Fleuta:

a. lronchial

b. Musrulnphrenic

. Internal thoracic
d. Supe i epigastric

5 All are main big recesses of pleun gl

a. Right cnatndiaphragmatic rocess
b. [oft restodiapheagmatic reoess
. Right costomediasting] Teces:

o Lell comtumediastinal recess

AMSWERS

—

4. Ume nof the following acteries supply the visceral

1. b 2. b d d. A 5 <
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INTRODUCTION

Thee [y essempirng A pasrtiom s of the bnoracne
cavibe, Doy lirHe spawe rar e Tusart, which vxeavates
e He Teeft Ty The b Tine s bl thee hasieet beh
betwevn them. prowvidhng it the protection it rightly
cdheserves, Thoere e ten bronchupulmonome segments
inemh hime

The limzs aee o pavr of mespiraticy oreans sitaated
io bl thorasic cavily Each Tung iovaginalas the
vorrespantd g, plenral cavity, Toe right ond left lumgs
are separated byl roediastinum.

Thee ligaa are oy o bestune, Inthe vaning, the
[ @ brewin ot wrew i coleor. Gradoally, they
hecame il Mack because of the |19pn-;|t|nn |
inhalcd catbon particles. The right g weighs aboot
A, w05 e S0 e 100 ¢ beasciar Than Vhe leld long.

DISSECTION

Identily tha lungs by the thin anlerior border, thick
pasiarior border. conical apax. wider basa, medial
surface with hilum and costal suface with imprassions
al the ribs and intercastal spaces. Inaddition, tha righd
lung is distinguizhed by the precence nf threg Icbes,
whergas el lung comprises wo lobes anly.

¥n the mediastinal part 0l 1he medial zurfaca of righ
Iung idandify bwo bronchi—1ine aparierial and hyparnerial
brnnchi, with branchial vessels and presienion pulmanary
pkexLs, the pulmonary artery ebween the wo hranchi
1 RA arterior plane The upper pulmonary veain i
gitugted still om gn anierior plane while the lower
pulmanary vein is sdentified Delow e hronchi.

The wnpiessons an the right lung are af superor
VErA cava, mfenod wera cava, hght veniricle, Behind
the raot of wng are the impressinns of vena eBzygna
and cosophagus

Lungs

.l'h‘r r.l"‘,u.u.p-

—nl iy .

Hilum of the lalt lung showrs 1he gingle Bronchus
situated pasteriory. with bronchial vessels and poaiarios
pulmanary plexus. The pulmonary aréng hes abave tha
bronchuzs. Antanor o tha branchus is the upper pdl-
manary wein, whils tha lower vain les baloy tha
bronchus.

The media=zlinal surlace of |2M lung has 1he
impressinn of lel wveniricle, ascerding acrta. Baband tha
romM ol 1he 1efl lung are the impressions of dascandng
thorack: aorte while cesophagus larvas an impresssan
in the wear part anhy.

Feohires

Each Wng v carmcal joshapne (Fig. 1670 10 has,

1 Anapes at the upper eod.

2 A Base resting on the diaphragm.

3 Throe borders, 10 anerier, posteror amd irfear i,

¢ Two sucfaces, e costal anel medisl. The medaal
sucface 15 Jdividedl mboa vertebral amd mediastinal
parts.

The svex is bBlund sl lies sbuve e kevsl of the
sntereor encd of o Brst o, I reches nesarly 2.5 0m
obove the medial one-thaed of the clicicle, just medial
bix ther supraclavicalar foesa, [s covered Dy tht—: Certial
plenra and by the suprapleural memlirane, amd
arsved by the subelavian artecy om Hae medial zide
.:un-:l .m1t-'rrm-rl'>'

The Iy i- semilanar and coocaee. 1 oeesle an he
diaphragomn which =eparcales the right Tung feom Hhe
right Jobe of e liver, and the Left Tag froee the e
liabe of the wver, Lthe fundus of the stomachy, s e
sphen.

The auterior border 1z very thin (Figs 162 ancd 163 It
is ahinrteT than the posterior border. Cmthe right sode,
it is wattival and corresponds b the anterior or
costomedinstinal line nf pleural reflection, The arbecoor
Pwerder o the befe hamgs showws 2 wide cacdiac naotoen Baelows
the level of the Baurth costal cartilage. The heaet anad
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il THOIRAX
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Fig. 16.1: The trache and lungs &G Sien e 17e il

BHasn

Fugl wan ik rares —;

o Crasachag:

HigH—,
hrar e phdl; Trachay
vE 1M l'l\.
Anerading i) Arcal
= | azygas veen
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Rl phierye: I
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Fig. 16.2: Impressinns »n lhe fesdhasieal sarace ol 1he nght
lnrg

Caygepilgygus I Trarhea
Tharaci: durk F— — Lah 2ubilawan
4 A b=y
LioH mniri=pk——
laryngral nerye Lafl, =mnnen

LeH ]z naram camlid ey

bchocf aoria

| Falrunary
II lrank
L, cagpear cor —f :
. L : - Ll phraric
irdercaslal yain .
LAl wenlrizh= Cardead nch
)
3 il -
= ""E”E"r“?_: Diesapding
E RS tnrs o anta
7 | Mediastnal —III—F"
E parl Dasrgifgus
=

Fig. 16.3: Impres2ions on me mediastinal surface of ke 14 lung

procerdium are nad coveeed by the lung in the eoginm
uf this nutch,

The pasterier Porder 13 thick and i dafingd. Ir
corresponds b the oedhal margms af twe heads of the
riles, It exlends from the Teve] of the seventh cervical
spine tu the tenlh thoracic spine.

Th infevior Bonder suparates Ibe base loon Lhe costal
ard med il sorfaces,

Th comtierl =ik ae Targes and comeen. I8 5 i contact
weith the custal plewra and the ove Lying theracic wall.

The medial sarfoce s divided ibde 4 posterinr or
vertebral part. and ancantenor o mediastinal part. The
vertebmal part = related to the verrelral hadies,
intervertebral dises, the posterior inig o oseal vessels and
the =planchrac nerves fsee Figs 15.10 and 1527 The
mediastinal part v related b the mediastinal septum,
and shows a cambac impressian, ihe hilam and a
number of other impressions which Gdiffer on the tam
sides, Yarows redativns of the mwdisstinal sortaces of
the teen longs are Lstel im Tobde 16.1.

Flsswras and Lobes of the Lungs

The ruche long s chadiesd o 3 labes (uppear, middle
and loweert by e fssures, oblique and horizontal. The
left lumgg i divided into b dokes by the oblique Rasure
(Fig. L6.2).

‘The opiare Gssmre culs ko e whinle thickness of
the lung. except at the Wlwn. 1§ passes obliquely
dowowards and ferwards, crossing Lhe posteriar
etder about & cm below the apex and the infericc
berder abont & e frem the imesdian prlane. Due o the
obligue planc of the fusure, the lJower Inbe s move
posterior and the apper and micldle Jobs imeee antarior.

Table 16.1: Structures related 1o the mediastinal
surfaces of tha right and leh lungs

Right side Left zids

1. Right airlure and auricle 1, Lefl wénlrick, [&H auncke,
wdyndihulure &rd adiinmg

part o1 Ine aghl wankriela

2 Asmallman ol Liek nght 2, Fukmicnary inunk

wEntrlizhe
3. Anch ol aora
4 [Qescending thoracic Borta

4. Supeir vena cava

d. Lowar part o 1ha right
brachiccephalic wein

5. Azynos vain 5. Lett subciavian arery

B Datdphadns &, Thoreoss ducl

7 Indprinr wera cava T Oezophages

d Trachea 4 Ly rachiceephalic Yein

O Laft wagus meve
10. Lett pheonss nere
11. Left macurrerm largnneal nerae

9. Rught vagus nerva
10, Aighi phrenic réreh
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I the mght lungs, thee hesroubs? fesaed passes from
the anterior border up to the obligue fissure and
sUparites o wwedge shaped maddbe Jobe foom the upper
lobe, The Besare runs bocizonkally at the hevel of the
fuurth cuestal cartitage and oncets the oblique fsome o
the madaxallary Tine.

The tmggue-chaped projection of the left Jung beles
the candiac notch is called the Sognfa. [k oormesponds ko
the middle lbe of the mght lung,

The lurgs wa prand maxionally in the inferior direction
becatiss ot emients of the thoracic weall and Jia pheaym
are maximal hsarards the baqe o the]ung Che presence
ot the oblique tizruarno of each lung allows 3 e
uniforem expansinn of the whala lung.

Surlace Marking of Ihe Lung/Yisceral Flaura

The apex of the lung coincides with the comvical pleura.
and is represented by a line conves opwrardy eising 2.5 cm
abowe the medial ane-thitd of the clavicle {«rr Fig 11.2}.

The cirerivy Border :_.* Hre gt fomg comvesponds very
¢losely b the anferiorn margin or csbomediastinal line
af the pleura amd is abtained Dy jrining:

a. A pwint at the sternaclavicualar joiot,

k. A paint in the median plane ar the stecnal angle,

¢ A poind in the median plane just above the

sipbie teenal joial,

Thee asddericr forder af the efE Qg covresponds te the
anberiee macgun of the pleara op o the level of the
foucth costal cartilage.

In Hhe lonecer prart, i peeesents A cavdiae nelch o
varible 5ize. Froon the level ol the faoilh costal
cartilage, 1t passes laberally for 2.0 co drogn the stermal
macgin, and then curves daw piwacds: ancd medlly
reach the sixth costal cartilagye 4 o froem e pecden
plone Io the rogion of the cardiac notch, e peri-
cardiam s covered unly by o double Eyver of ploara.
The acea of the cardiac nateh 1 cdull v percaszian ard
is called dwe anew 2F swpechicin! cerdiie dinTeeid.

The: forewr burder of each Tung Ties by il Tigher than
the ptewra] ceflection. B ocrosses the sisthoeils o The
midclavicular line, the eighil cilr o tue inidaxillacy Tine,
the terh rib at the Lateral bonder of the erecter spmae,
and emds 2 em lateral e thae leedh thociaci spane

The posferior brrder coincwdes wath e pesterior
margin uf the plearal reflecton except Hhat its o
eTul Lies at the bevel of the et thoracie ‘ﬁ[.ljllt

The shligne fivsure can be drave by o

a. A puint 3 em lateral tu the Hurd thuoraew spne

b. Anather pavint on the Bfth ciboin the oodesdlacy

line.

. A third pnint on the sixth cetal cartilage 7 5 0m

trom the median plamw.

The fenoenial fissnre s cepresoented by g hae poamog:

a. A point on the anterior border of the mght g o

the level nt the fiurth cestal carbiage

LUNGS 237

B, A osvcomd poimt oncthe ffth el i ohe midasillary
Lo,

Root of the Lung

Koot of the Jung 1sa shoct, broad pelicle w el conmecks
the oowedial swrlioe of e Tung o the medigstraamn, s
Formmend Doy sloectuces wehach sither eqrder oo ovme ol ol
the lung al the halucs (Latin depeessam) The aoets af
thor Tumgrs D oppueibe te bBodies ol e Jilkn, sisth and
seeenth thorasic verchirae

s EL-T

The oot is made up of the fellowang sirectures.

1 'rincipal Bronchus oo the lefr side, and cpartenal

ard hyparterial bionchi on the oghd =ude

Chae prulioonary apdeey.

3 Two pulmuonary v, soperion a1l il v

4 Brorwhial arteries, tie ono e sight side arnd teeo o
e Bett side.

o]

5 Eoorchial veins.

B Anterior ancl |_:l|;|-,~‘:h,"“|,rr plllr'r'i-:_'ll'lﬂr'_',.' ph—':&u:-\.EH L
M4y L

7 Lymphatics ot the long

B Eronchepulononery [ymph nedes,

9 Accolac s

Amangemant of Siucturas n e Root

1 l'tom anternor bo I_:-l_n;;lqriur. IL i similar o the Baree
sidey (b 164}
i SUpenier palimoanEey vein
b. Pulmonacy amiery
£. Bronchue
I From abowvy dowenveands I s dillereot oo the baoo
sicey.
Biptad sile
a. Lpartenal boozhus
E. Pulmunarcy arery
£. Hyparterial bronclis
d. Inferor pulmumacy vein

Lefr sule

. I'l_1|mu:r|<'|r:=' aThery

E. Bronchus

. Inferor pulmumarcy v

Rafalions of e Rook
HAubrroor
1 Camgen on Hee faow s
a. Phienic narve
b Pericardiaraphirenic vassels
. Anterior pulimonary [pkesis
2t gkt sedu
. ‘:;-uE:u_'r'iur wea cava (Fip 1o 2)
. & part of the right afrinmm.
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THORAY

Mo-fiFine
T ooy Mo focr =i
d OV aEuIs e
L. Posterior palmonary plosus
e A ity Descending tHuscaoe aorl
L
1 Cheoveehir ander Terminil part o a2y gos vein
Z Che de ocdle: Arch of the aurta.
JII"|-I'|':J|'

Fulmonare ligament.

Diterances batwean tha Right and Lal Lungs
Thes: are given in Table 1.2,

Tahhe 1E.Z; DHfiecances babwear W Aghl and kKt lunga
iy fung ], T

1. 11 hay 2 livsoeey il 1
3 lubes

It hag aanly one fessure zng
2 ok

2. Antenor Berder s
=iraight

2. Anlenor Boeder 15 Intef upled
Iy 1he cerdiat nakch

[ 2]

. Larger and heawver.
vt b bl YOO g

4 Shnrer g brogedier

3 Bmallar and lighter. waigh:s
Al GOH 4y

d. Laewer and nirrower

Arterlal Supply

The brenchial arteries supply nutrition to the broochiol

tree and tir the pulmnnan‘ tissue. These are cmall

arturies that vary in number, size and origin, butuuaally

they are a5 fuallvwe:

1 (n the rght side, there is one bronchial areeey which
arized from thwe thicd right poseerior imrencostal artecy.

2 it the Jeft side, thore are tao Bronchial asteries both
vf webich arise fom the descending theracic aorta,
the wpper oppueite [ifth thoracic vertebra and the

Lo just belose thoe Loft bronchs.

D yirenated blood s browght te the lung- by the
oo pulmonary arteries and oxygenated blood is
rebmnend to the beart by the tour pulmonary seins.

There are precapillary anastomoses between
brovwchial amd pulmonary arteries. Lhase connections
enlarze when any one of then 1z obstructed in diseasc.

Veahcus Drodtage of e Lorgs

The veruos blivad from the ficst and second divisions
af the broowchi s carried by bronchial veins, Dsually
there ace L bronchiad veing on each Side, The eigrbt
bronchial veins drain into the azypos vein. The lakt
brcmchial s eans deain inte the bemiazvges vain.

Thr greater parct af e venoas Dhood feoon the longs
3 drained b tie polmenary eeine.

Lymphotic Dralnoge

There are beo ety of lemiphiotues, Lol of whacl drain

inta Hw brmchopualmonarye nedes.

1 Superficial vessels drain the peogpheral ungg vssue
Peimg Boneath the prulmonary pleura. The veswels pass
rend the burders of the lung ancd margins of (he
Bresures to reach the hilum

2 Deep hemphabies deao tle broochial tree, the
palmumary vosselks and the comnective Lssue sepis.
They run trarards Hw hilwe weboere thes deoe by
the bronchepulenooary nudes (Fig LR 4)

The superficial vessels bove nurerooes v lves wod
the deep vessels have only a oo valves on e val s al
all. Thawzh there is o foee anastomosse bedeegenr (he
supwrficial and doeep vessels, some conneclions exiat
which can open up, so that hvonph can flowe drom e
deep to the superficial bemphatics when the devp
viessels are obstrected in disease of thwe Junes or ol e
Lo modess,

Merve Supphy

1 Farosvmpathene nerves ans deraved oo the vagos.

These fiboer are:

A, boker bo the Booochia] souscles, anod anostinol-

atuom vome Bronchospasin

b. Secretomotoer be the mucows glisnds of thee

bromchual e
<. Sensary fibres are responsible for thae strebel oefles
uf the lumggs. and for the conghe el
2 Sympathetic necees are doreoed Erom second e Gifth
sympathetic wanglia. Thuese are ibabitary Lo 1he

srnooth enuscle and wlands of the Boonchial tree T

i5 hivw svmpathominnetic deogs, like sd pinalim, vaoses

bronchoddatationand relivve symmptensof bronchial
isthomna.

Buoth parasvipathete and sy iopathobe nerves Tivad
Frrnt anterior amd pusterior pulmonary plesdses
situated in fremt of and behiod sl Tug, reads Fram
the plexuaes nerves are distributed o the lungs along,
thu blorkd wessesls and bronchs (B 16 4)

BRONCHIAL TREE

CISSECTION

Dizzect the panspa. brancihys inta the et lung. Aemovea
the pulmonary tissue and folles 1he main bronchos 1k
il 15 seen o deyde o iwo Bibar bronchi. Try lo dissect
bl these divide inw he sergmental branch.

Chssecl the principal bronchuos inlo B eght luing
Hemove the pulmonany Nissue and follow the main
bronehus till it ig seen ta divide inta hres ke Branchi
Try 1o dssecl bt these divide into segmantal bedreh
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@ﬂ

Supenrn ard inferar

Ynph vB558l5 ard b

LLUING

Fulmgnary grery

J

Gupano and indereir

[lMar are vBinkg LI B T LV E T o T nnary waine
Iynepb nindes
'llll
Supesio I'_ Il' Superioy
| {
| Arelan Lasug i |
Ankarior Mos1eriGr | II Paslero- Andariar
| |
| k | f |
kfenar k | .| Imlesicd
— W ] 2 —
Righ Leit
Fig. 16.4: Ronls ol the rghl and kedt Ings saan in section
Bronchicl Tras 3 Air saccules.

The frrctiene divides at the lewel of the T T cder of
the fowrtls Theerac i vertelira inlo B Primay principal
Bronchi, e For eacly o, Thee righl peingite? Bragchiu.
i5 23 o loog. Iis shorter, wider and aaore o line wilh
the frachea than e el prioipal brotclhues (Fig. 16.50
Inhaled particles o foreign lrdies Lherefoce, e 1o
pass enore Treguerdly 1 e eighil Tuog, willy e resull
that infections ace e commnon on e ciglt side thian
o1 e Lef.

The Tcit peitciid Beamding s 5o, I s Jonger,
natiuwer And rrece obbigue tham the it bronchuas,
Fight bronchmes makes e aogle of 353% with rrachenl
Leifurcitioar, whale Jeft boenchus makes o angle of 45°
woithe Kl troachei

Euncty proviwt pasl ronchwas covers the Twig through the
Tuibum, and dlivides inbo secomedang fedaer Broscr. one for
cach lobe of thl_'ll.mh':. Thus there are thees lobar
brunchy on the rght side, and only bwo on the leh
side. Cach lobar brunchus divides into he Fhadry or
segmente] broncn. one for each brunc]u:-pu]nmnnr}'
suwmwent; which are 10 on the right side and 10 en the
left sidde. The segmental brunchi divide repeatedly 1o
form very small branches called bermmne! droechisles
arill wmaller branches are called nesperstory Breszelrioles
1Tip. )

Each respiratory bronchiole aerates a simall paet of
the lung khown as a puivenery il The respiratmy
bronchiode 2nds in mnicroscopic passages whach are
termed.

1 Alvealar dugis (Fig. 16.7)
2 Atria.

d Pulmanary alvendi (Latin small cavety]. Goseows
exchanges ke place i the alveah.

Bronchopulmonory Segrmednts

The mast widehy duceptoed clivisification of segoents s
given in Table 16,3 There aoe L0 segmeats on the riglt
side wndd 10 o the beft (s 165 and 180

Lrahinstom
I These are well-defined anatemic, Fanctienil ancd
surgical sectors of the lung.

Fig. 14.5; Brorchopulmonimg segerents o1 the lunga
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Tebie 16.3: The bronchopulmonary segments

Lobes SRR
A Llposr 1. Apwal
Z. Fasterlor
3. Andanor
B Meacs 4 Lalerl
5 Medial

. Superior
Madial basal
Antlgrigw Beizial
Lalgral bamal

. Fastenar basa

L. Lowsar

[T Bt 1

—_

Latt g
Apica

. Pogieriar
. Bnlan or

&, Upper
v Lpeer drision
v Lyer digisitan . Bupeim lingular
. Inlenor ingular

H. Lawer Swperjur

. Medial Ba=al

. Anlenc- kasal
. Lalerat aszal

Postarior besal

T - T I R T

Seymenial bropchys

— Carhlaginduss plaks

Chiw it ol segqureenial
broncrus

Lits o dling ke
periduecting ot amd
Ieypray ol o

llse brane beapealianary
sEgIIL

Terrunal branchialc
|nn smochh musdes
and glaris)

Erarcah od
beriminal
Errachinkq

Revandlay -
brarchiale

_;g-ii.;ﬂ'— Alsan AF RARS

o il elyeh

Fig. 16.6: Brunchaal tree

Tesrrminal

—————————— Dinaulh nlusele
oronchise

Elast  libres

are] aleenins
Aluealar dacl

Alyealar swt — Aria

rile gy gr
BRIl

Fig. 16.7: Pars ol a pamonary und

2 Fach vine is acrated by a terhary or segmential
Tamehs.

3 Eaclusegmend w pyramidal in shope wthy abs 4 pex
directed o ards the root of the ooy (Trg. 16.6).

4 Fach gegment has a segmental bronchos, sepimentil
arlery, aulnnomic nerves and lvmph vessels,

5 Thr ::.q,-gmn;-nml venules lies in the comnectnye tissuae
Debvreen adjocent pulmanary units of bronchopul-
IMICEry S iments.

6 [ segmental resection, the sargoeen wrorhs
..'l,]n;_||'|g the segmantal veins to isielate a pﬂrtll_‘ulm
et

el fo Pulmonory Artery

The brapches of the polmonary artery accompany the
bromcht The artery hes dorsolateral ka1 the bronchus.
Thus vach hugnﬁ;‘-nf hazs its nwn scparate arctery
(Mg THYE

Relatian o Puimonary Vein

The pulinonary ems do net accompany the bronchi
o pulimemary arteries. They fun o e intersegmental
planes. Thus eath segmen! has move than one vein sndd
gach vein drams mwoe than woe sexment. BMear the
hidum the veins ace veolsamesdial g the bronchus,

It =hould be anted that the bronchapul monary
EETL G L TR TRU brroichoe ascular segment becauwe it
cow= 1 hay e Lea gk g1 v
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ppericka Middle lubn: Luama iabeu Wprar loba Lowar Ioba

1 Apwal A&, atarpl Ik Bapcnil I bmral 5 SLERACT

7 Paskera a0 et T Rledog] BAmal 4 [Fozlerer 7 Neoal Lasal

3 mnlenior B aragrar basal 1 A kn Y antxror Lasal
O Lal=idl Lasal 4 Sugc-nge hrgula: 3 Lalesasl bazal
‘0. e o pasal % Inder o ingali 11 Faslenn aasal

Fige 16,83 and b The brurdwpuimnnary segrents, as seen an: (3) Tha cosial aspects ol ha righl and 1A lungs. Medial basal
SEQMANES [N, 71 e nod S, 2l (B segments seen an ine meoal surface o |eft and right ung Lateral segrment of middke lcka
o ] s rigd Sace an nghl sk

CUMICAL ANATOMY

* Usually the mbectivn of o broochapulmonary

the cough relles and =pataem s broosebs ol This
i wcinlleal pstaen dvainan {Fipg. 1012}

scgment remains resericked tooit, although
taberculozis and bPronchogenic carcmame may
spread foom one scgmaent o another.

Kneewlodge of the detaded anatemy ol ihe

bromchial tree helps considerably m

a. Sagmental resection (Fig 16 LU}

Iv. Wiswalising the intericr of B broochi threoough
an imsrrument passed throogh thae mouthe aod
trachea. T he instowment is colled o Trren-
chiscope and the procedone s called broon-
Choscopy.

Larina is the area where trochea divides anln

v pramacy bronche. Kight bronchiog makes an

anmrle arh 257, whnle left une makaes ancagle of 457

Fareipn dies nueeHy descend wio right bronches

(Fig. [ 11 as it 5 wader and e verbical than

1Tie= 12t brornchus.

Cocirea CLadin kool of thoe trachea is & sensmive acci.

Whaeny patiend is madee W lic onher/his left sicdae

wrcTetins B right bronchial troe Bowse tuwarils

ther ciring due lo offect of gravity, Thes stimmlates

Fivaduorsal cosparalitn: Baring mspiration
thre Thea Labmcrmmal e mbiled sepment af nibe are
pullial ingicle e chest walb while during espara-
raeary kg riles cpe I_'II_I.;\.I'II.-'Ij svut [Enr 16,10,
Tubcreulosin of Tung is ome of the cemamanes|
dpasineges. A Con et oo e of Eneabmenk e be
taken under he guidanee of a physician
Lirgrch ) apsthera fn 2 commsmn deease of 1es-
piratory sysberne 8 oeurs due te bronchespasm
ol smeeth e les e e weal] of brenchioles.
Matwert has difliculty espoecially during eapiration.
It 1 acvumpanied by wheezing, Epainephrioe, o
sympathamioowtic drog, relieves the symuheis.
Ausculfetian af Toeg: Lpper lobe is anscoYbsted
abow e Hh nib om bty sicles, lower Lobis are et
heard on te Tack, Maodilleg lobe in avscw]iaied
between dth aod Gl ks o il s ide

Apical segment of ks er labe s the mist depen-
dunt bronchepulmanary segment v sapine
posttion Doreipn eadies are likely e b lodgued
b,
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Inbgrzacmanla planey
will GadreEnly’ yeeiLle

Bronohios
Bronchiat areny
Bererichisal wain

Segrmenial ariaricle

P..imrnary feora

Fig 1610 Segrmemdal resechon

Fig. 16.11: Anglas al right and keft tronchi wih camra

InGparar on Exsinalicn
ifﬁ 1 N Flail sagmant I
ﬁ-
: T el —— Diaphragm
.3 Fig. 16.12: Postma draenagee ram righl ureg Flg, 18.13: Faradorical respiration
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F ot
FACTS TO REMEMBER

* Large sponpgy lungs occupy almwst whole of
thoracic cage leaving little space for the beart and
accompanying bleod vessels, ete.

* Lronchopulmonary segment: arc indopondont
functwnal units of oy

* | urygs are subjected to bot of insult by the smioke
ul cigarelte s bidis S pollation.

o Tulwoulogis of fung 5 ore ek the comnmoest kKiller
nan dide rdeveliperd onr a des elopamg counley.
= Camnplete treaimient of THis a must, otheTwise the
bactetia become resistant by antitubercular

trRatmend.

CLNICOANATOMICAL PROBLEMS

Case 1

Aoyoung oae wikl sore threat wbale plaving with
small vains, puts 3 coins inhis mouth, Yeben asked
by Mis ot her, b bakuos srat Bao of e, and is ot
alle b take vl gne.

* Where is the thivd wn likely b pass®

» What can be the cangers b the by ®

AngzSinee e ey was lovang, zone thoose, itis likely
e cain has boees inhaled oo lus respitatary

LLINGE

pasaapes  [he coin woule pass down the laocoe,
trachwa, cigly princpal Bronclhus, as it e ling with
trachues, The coitnr furthet descends inte lover lobw
Brcawehiws, ard ingo its posterior bagal segrment. | hat
aopmiend nl the lumeg wsdd ger blocked, caosme
|'|‘"~'-|.‘i||.|I|'-I homb |'|'||‘I:|.'ll't‘|.~'-.

1 The cob pees into arophiacyr amd ssesophinges
ol w il ombertably fravel down whole of digestee
ot andd wobdd rame mut in the taecal matter e
dav.

Case 2

A5 penc-ald man complained of severo coagh, lose
of wenght, alterativon of his voice. Ho has been
sroeking for Bt 25 vears, Hadisgraph of the chest
follewed by bropsy revealed bruonchogonic car-
i a0 AT Jefk oppoe Jolee of the lung.

* Whaere dagd Hae caneer cells melastasise?

* Whar coused altorstion ol his «oica?

Anw The Ueeawhoeenne Corcimoma spread o the
Lroschwineelpazstis] Teppb nodis, The [t sUprL-
clavacular rcles are alae enlanged and palpable: s
b e Cielleal “septinal oopdes”. The enlargeed
broochemed s hoal Tyl o ©wedl prossiire on
thes Tett recuroent Lirepgea ] petse in (e Ehosas
cowsings alberation of vowe Thay vanger al Jung is
mastly due bosmokins

MULTIPLE CHOICE QILIESTIONS

1. Which gre ol the followeing strocbaies is net eelated
il surlace of aght lung?
. FUPLRIOC v LI kil
b TThwnaew dogst
¢, Trache
d. Chesarhiamus
2, Whish vl Al Tollesany, sirututes s single al the
rost of cach luge?
a. I'ulmwonaty vein
b Pudeonneary artesy
c. Brenchus
. Brenchial artersy
3 Wliich o ool B Tollose ung is el conion selalien
o tha eats of both Langs?
a0 Antenot pulmwenary plexus
b. FPericardiacophnenic vessels
. BUpeis vana cava
ol Fleerae neree
4. Cart ol tung aetated by o respurabory Dromehasle i
a8 labule
b. A seprmowend

e MAlvesHus
. Prelnanamy weit

5 Respiratony broovhisde ends inoall  mocroscopie

[LAREN R I EE

a0 Advestlar ducks

b. Atria

o Pulmvnary abveoli
d. Terminal bronchicle

. The oftect ur pacassyrnpathieticon Tungsane all reoep:

J. ML Lo binchial nuascle

b. Suceetimotor to macews rlands of beenchial Lree

o Mesponsible for cooghe pedles
Jd. Czuses bronchuodilation

7. Which ot the following structaces fon i the

inters-griental planes of the lungs?
A, Seymental venoles

b. Bronchial svssely

v Pulmonary arleries

d. Bronwchas
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B. Crder of origin of segmental bronchi in lower lobe

uﬂsung vior, anteriar basal, medial basal, Lateral » Enpyems

a. Superior, anterior [xasal, medial basal, lateta

bazal and post basal b, Empliysemoa

b. Superior, medial basal, anterior tasal and Lateral v Pretmothorx
bazal and posterot asal - Chyspowaei

< Medial basal, supecior, anlerior basal, lateral gy, Angles of right and left bronchi al caring are
basal and post Ixisal 2 3F and 4

d. Antenor bagsal, supenior, medial basal, lateral
busal and post basal . 40F and 40°
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b Z5° and 45°

d. 45° and 25°




Mediastinum

il d il Ak, l‘:ﬁ-l'_-;ul T e aﬂ:,ll:,l'.r e n'rl,l"r\-r-il.u i.lr.+|'|'.|'.|llll':lr L P Y .r:,r' frs A, l.I';" il due o wrrdeniion el i dise sans

INTRODRUCTION

Mediastinum [Latin soteropefate} is the middle space
left o s thomacie civn by i between the lungs 1ts oiost
imparrtiant comtent g the heart enclosed in the peri-
cardo it the middle partof the infenor madiastinom
or the mddle medhashoum. Above it, lies superor
miediashinurn, Antenor and posteoior e the heart are
anterier roediastinum ond pasitecine mediastinum
mesperctivily.

The mediastinum is the median septum of the thirax
between the tweir lunps. 1t includes the mediastinal
phearaz {Fizs 15.5 and 15.5].

DESECHON

Rallec the upper half of manubrium stami ypwards and
sludy the boundaries and contents of suparniar and thres
diwisions ol 1ha mfaror megdiastinum.

Botmciaries

Aty StenaT

Fesitercrly: Voetabeal column
Saperinelyy, Thoracic inlet
iy Diaphragm

Chroraci bl Mediazeinal pletata.

Diviskens
For descripdive purposes the modiastinum is dnaded
into the siperior sedicshipuee arod the igferaar ol
astitorl. The inferior msdnstioum is fercher duocided
mta the anferar, npddle and postersor medastinam
(Fig. 17.1].

The superior mediastinam s separated from the
infernor by an imaginery plane passing through the
stemal angle antenorly and the lowser border of the

“erl=keid cxikunn
InkeL al tho-aa

S.pArar makEsInLm
Mareibvipm —;‘} "-

lfenor a-edaxivunm

~i:i-~ Ti
_’]14
- _'.

dranchos of imornal

i o

IFaract atare '_'-::F-

Hevdy od slemym —,'- |
1
Batenun rpe diast farm S

Slemaparardl laamnant— b=
X prishgm.m TR
Ciapharagr

Miklls magiashnam

Fasletor mediashnam

Fig. 17.1: Subdivisianz of iha mediaziinum

oty wof the Foundl oo verlebea posleciarly. The
vilerior mediastowm 5 subdiyidad Do theee parts vy
e pencardiom The drea o eond of the pericasdiinm
5 (e anterwor medsasbioum, The area belvimd the
perivardonm 15 the posterior mediastinum. The
pericartmm aod it contents Teem e maddle aedi-
st

SUPERICR MEDIASTINUM

Boundaras

Annrwry: Manoboum sterni (Figs. L2 1)
Seteriveiv: Upper fiur thoracic vertebrae
Experrory: Mane of the thoracic inlet

Neferurely Animaginary plane passingg through the
sternal angle in fronk, and the loweet burcler of Hig body
of the fourth thoracw vertebra bebarnd.

Chr et anie Mediastinal plevra,
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L THORAX

Conlents

I Travnes aned owsoprheaes.

2 Aduscles: {rigims of {i] steroohvoid, (i} <tecnia-
thywmid, ({ii) lmwer ends of lnngus onlli.

3 Areries (i) Arch of aorta, (i) brachincephalic artery,
[iii¥ left comnrnan caratid arkery, [iv} loft subelavian
arlery (Fig 17.2].

4 1eive: [iv Right and left brachincephalic veins,

({i] mprper half of the supotior vena cava, (iil) Iefr

supaerner Lobereagkal vein.

MErine 1] ‘-.-"::gus-:_ (o] phreni.:, (i cardiag nerees of

both sdes, (vd left pecurrend Tarvnpeal nerve.

o

& Ttz
F Tleerdew dipek,
B Ll oo Pavateacheal, heachiace phalie, amd

tracheobmemetl,

Cwespphamis
rachea 1 aft cpmmsn

Camlin arary

Luf subchaviar

Brachncaphsh:
anery

Riighl arery
brarhicoaphAlc ——LrA
wein brarriccephalc
wean
Supennr o nl sada
WANA Cadd .
—Bil paliranzay
"‘5"-“"::;5 anery
a
"""l;:_-'— 2ulirziary Wik
i\ :
J %
i 'i-r— Pancard um
f Y,
i |
]
| I
|I r
Jl!'- .I' - Darsnding
e {,-f"'r 4 tharacic acra

Fig. 17.2: Rrrangement af e large siactures w e suparior
madiaslnurm. kele e relalionship ol auperior vana cava,
asrerdng acnla ardl pulmonary irunk o each atherinihe midd:
mediasinurmn, 12, aithin the pericardiom, Tha bronche g ot
shawn

INFERIOR MEDIASTINUM

The inferier medinstium is divided inker anterior,
middle and pu:-:l,-.:-riq ir e diaslinag. These are as dallows:

Arntardos Medasinum

Anterinr madiastinum i o VU narces spice in fbenl
of the pericardium, cverlapped by the thm antecios
bordors nf both lungs. T s continuaes thrangghy the
superion mediastivm with the pretoachail space of the
neck

Bourndones

Asterirely By ot slernorn.

Mosterimsly: Pocandinm,

Anprriedly Tmaginary plane separatingg the supuerivr
medigsingen (v the inferior moediastinam.
Dafersordy, SBupwerict surface of diaphragm.

Ol racly sode: Mediastinal ploara.

Conlants

1 '_:-I:l,'r|'||,‘1F1|,"1'i|:“:_'|||._‘|i.'I|| li:.:,amr-»nrﬁ [Fig. 17.1].

2 Lymph peddes with lvmphatics,

1 Spal mediashingl branches ot tho intermal thoeaen
arhery

¢ The linwest pard al Lhe thymues.

& Arcular hasoge

Middie Meckostmam

Maddle orediastinmom e orcnpicd by the pericardium
amul 1ty comtents, aling with the phrenic nersss and thy
prrucardhacnphrome vessels.

foundanies

Anteraorly Sternopericandial ligaments.

Ponsdarourfip: I:-I'||_~.:-i|,1|_|]|L'|J_:|_|:~J -:_‘Il._"_-.l_d,-'l'll.‘.lil‘lg thioracic aotka.
acrvpirs vein Twee Fags 1577 andd 105220

Cnnowch e, Mediastina] plenra.

(Tl 1 E

1 Heart enchesed in pericardmim {Fig. 17.2)

2 Arteriee. {i) Ascending aocky, (i} polmonary trunk,
(1iih bern pulmonary artenes (Fig. 17.3)

3 Vs i) Loweer halfoof the superior vona cava, (i
texminal pack of the azygos vein, (i) ight and lete
puilmrmars weins.

(5 hanus

Trachea
— Argh ol aara

aH polmanary
arlgiy

FLimrmary wens

Fig. 17.3: Sore slructuras presanl In supenar, middie and
postenor madiastinum

mebooksfree.com
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4 Heevgss (1) Phrenic, (n) decp cardiare pleans.

& Limpdt smdvs: Tracheobronchial nodes.

& Tl (b Bifurcation of trachea, (i) Hie right and Lef
principal bronchi.

Posterlor MedSostinurm

Aoundcnes

Anressarfiy. (I} Pericardinm, (i Dnfurstatien of traches,
titi] pulmemany vessels, and (v} pasterior part of the
upper surlace of the diaphrsgm

Pratecioely: Lywer vight theracic vertebrae and
intorening dises.

e sl Mediastingl ploera.

Corfaniy

Clesapdagns (Fig 1740,

Asrerirs Dreecencling thoracic aorta and its bramches

Feiee: {ih Azygas vein, {i1] hemazygos vein,

angd i) aocessery hemiinayues vien.

4 Paerinti (1) Vi, (03 splanchnic nerves, greater, leaser
and loeagt, ansing from the lower eight theracie
ganglia of the sempathetic chain (s Fig. 151}

B Ll tianfes soond Tngpednet s

a, Posterior mediastinal emph oeodes Being alomg-
side the adsrta.

b The thoracic duct [Fug. 174

b B =L

Llamaph]L. 5

T

Arch al acela

— Cesrerndirg thoracc arda

Trivras: duc!

W E0ENatug

Aryns vRIR

Fig. 17.4: Sirychags in the postarior part ol 1he suganes madia-
glinumy, and their contrwition wdn the posicrior mediastinum.
Moie the relafionskapal the ek of the @orka o b it bronchos,
and thal ot the azygos waln 10 the nght brorehus

MEDPASTINUM - ERE

CLUMICAL ANATOMY

# “The preverlebral Livee of fhe deep cervicid fisca
exterds to the superior mediastinum. aond s
attached 2 the fawerih fhorasic vectebrea, An
irfecEim tepeaeril v Hae ek hehind this fascoiacan
[rass erber Db Elne superner médhiastinum Boe net
low er Jdapan.

The peelracheal fascia of e neck a0 so cxbernds bo
e suprerior mednstwion, where b Blepods wath
Ahearchoof e agrka Meck sfechens between the
prretracheal and prevertebeal fasoae can spread
wit Hhe sepenor mediastouwm, and thrsueh st inbe
ihe povstemor mediashmum, Thos medastimins can
tesull bronm intechions in the necks (s Chapier 5 of
Yalurme 33

® Theere isvery litde Tovse cnmmective tissue betwesn
thes rrsobile vrpgane of the mediostinum. Therefere,
the spice van e readily dilated by intlammiatiin:
fhiidls, neomlasms, ote.

= In the superior mediashnuam, all large veins
ire en the right side ard the arteries on the left
sude. Durmg increased blood Aow yeins cxpand,
enommosly, wehile the large arkenes do not expand
at all. Thus there is moch “dead =pace’ on the
rimht sudc and f is into this <pace that mamaur
ar floids of the medastinum tend b projoect
iFir 1751,
= Compressicn of medwastinal structuzes by any
harneaIr 2ives Tise tna gTouT of srmptems knoww i
a= wiederariral sadvoe, The commum sympdorn-
are- a5 dlows,
a Uhasbrueliven of soperias e Cava gives rize n
crngorgemnerd ol vging in Lhe uppwr half of 1he
Lovdyy.

bo Pressnre rneer the rachoa canzes dvsomesa. and
crugh.

C.o Iremsnre v cesnphag us caness dysphagia.

d. 1'ressnree e Ibe e it vocwtront latyngeal neme
wives rise Ly Prareeness of voace dvsphanial,

B Themsute an Pl prlhirenie neve coses paralysis
el e aaphoagny on That ande,

E. Prassure an the indercaslial nerves pives riso be
pain in the arex soprpled by tham. IFis called
dibesrdal nenralgns.

g Pressure o Ahe verdelcal colamn may cause

errian of (e verlebral boshes,

The commanm Zansegs of mediasdinal s rdrama are
Trramchgenic rarcinama, Hixdghin's diaaze cansing,
enlargemenl OF e meediastinal Ivmph amdes,
Arear s e dhlgbabon af He sorka, e
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THORAX

Rgke mannal-

! T4 Brachozephabe ——— | ol narnal
[LALAET ! arlery .,.-"' Fopalar yer
1y
H".:I 1 £ sfaklasan
sLheLavian
wenn
VBT
Fesgyll Lef Litgsnic
Rtz lins=oenka ic caphalic veir
M Lef Subcla-aan
SuUpErsar — Arlury
B I rl pulreanary
arleny
LRI TR ]
\ = Arrh ol Axda
- Mericardim

Piimonary trunk

ASCENAH) ANTA
§

L
Y

Fig. 17.5: Large vessals 10 relalian to kear

khr aoanm

Mnamdnce

!

Supeninr Mediasdtimem Confents: FYT Left
BATTLE

Phrenic ncrve

Yagus norve

Tharacic duct

Lofr recurrent [aryngeil nerve dnor the righe
Brachincephalic verne

Anrtic arch and itz 3 branchesl

Thvmis Lyrph mesclos
Tiacheq Esophagi

FACTS TO REMEMBER

s Mediaslinum is the middle space betweaen the
lungs

« [t 4 chisfly occupied by the heart eochosed in
[erwardivm with blood vessels anil oerees.

= [Init strucfures in the supetior medpstennnm are
wachea, mesnphagus, lelt recurrent Byryngeal nerve
Turivern the beo fibes and therscie duct on the
lef1 ol the nesnphapus.

CLINICOANATOMICAL PROBLEM

A patient presents with lats of dilaled vedins in the
Framt of chest and anternor Fonasie seall

= What i the reason for soomsny veins seen nn

the anterior body wall?

r How d ces venows blood goTack mcirculabon?
Anst This appears b e acdse of blockage of supetior
vuma cava before the cortew of vena azygiss. The blood
needs W cetuen e bhearl and il is dane through
interior vena cavie The Dackfote seocurs:

Superior vena cava blockage — brachincephalic
veins — subclavian veins — axillary veins — lateral
Iharacic veins = thoraco-epigasiiic veins =
shlaerficial epivastnc viins = gteal Saplenous veins
— femnral weing -+ commman iliwe vems = nleror
vena cava — myght atrium of heart.

wlany voins opeon ap ko assst e deainage

RULTIPLE CHOACE ®LESTIONS

1. Mwmdaries of modisstennn are a1l el
a. Sternum b, Cernical werteht ae
¢ Thoracic inlet d. Thaphragm
2. [oferriver mediastinoon i dedesd ko
a. Antorior mediastnuo
h. Middle mediastinum
¢. 'osterior mediastiowm
d. Posteroinferior mcdiastinum
3. Contents of middle musadbiastoom e all exeegf.
a. Heart with pericardiom
I Pulmonary arteres
r. Lower half of superer vena cava
. Bituncatiom 1 irache:

4. ¥hich onc w5 nut 2 comtent of superior mediae
stinwm?

a. Arch of avrla

h. Lowwer halt of =upemiar vena cava
<. Trachea

o Oeanphagus

5. Which v is not a content ol posterior media.
sditmam?

a U esrphagns

b. Decconding thoracic aurt.
» o Arch ol voma azygos

—

[* 9

CWapus noive

AMSYWERS
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Pericardium and Heart

INTRODUCTION

Procardium, comprising fibrows and serons lavers,
enclivies the beart pulsating trom “weeemly 40 o'
Tlzart is a vital organ, pumping blaod 1o e enkipe
by, s pulsatione ane governed by e beain trooel
viurious necves. Since heartheat is felt or seen agninil
the chest wall, i appears th be maome active Lhan the
tpaet brain' comtrolling it Chat is why there are o
many sungs on the heart and few an the brain. bMedi-
eatoom, e and cxencise help in vegulatiog e heart

brat throwgh the brain.

PERICARDIUM

DISSECTION

Makea a verfical cud thragh each side ol the pancardiun
immediataly anlerior 3 1he ng ol Ike phremic nerve.
Join the leseer ends of these T nesas by a tans.
verse cut approximnarely 1 om above 1re diaphragm,
Turmn the flap of percardium upwards and sldeways o
examing the pericardial cavity Seo 1t the lurhed lap
comprises hibrous and panelal Tayer al visceral
percardium The pordcardium encosmg tha bear s its
viscaral layver (Flg. 15.1a).

Fass a proba from the rlght sida behind the
ascending aarma and pulmonary ndik W1 e appears an
the lefl just I the raght of kel alnum. This probe is inthe
HENSVEISE S of e peHcardiurt,

LI ihe apax ol the: heard upwards. Pul a ingar behird
he A alunm inle a8 £ul-dé-sac. bounded 0 the righi
ared Laaltow by infarar vana cava ard above snd 1o 1=
by lowsr lafl pulmanary vain. This ia the chiigus sings
o parfcardicim.

Daline 1he barders, sudaces, groobves, apey and
basa of ke hean.

B Marar & ppar in PAe leepsdt Bhese i snoee D0 e Komed
—_—=r

Feqhuras

The pericardium (Goevk ero beer!) is 2 hbroseroas
il which vncluses the heart and the roots of the preat
vessecls, T ds sitvabed in the middle mediastinom.
consiats f the flrous perrerrdhum and the serons
pereantien (Purs 1400 and 1820

Fibrows pericardiom encloses the heart and fuses
with the vessels which enter £ leave the hear. Tleart iy
gituated wilhin the librows and serons pericardial sacs.
A heart develops, it invaginates itse | inte the serows
5ac, withowt causing any breach in il continuity. The
last part o enter is the regiom of atria, teom wehere the
visceral povicardiom is reflerled as Lhe pariatal peri-
cardium. Thuos parietal layerat sevows pericardium gats
adherent to the inner suntace of tilkrous pericardiom,
while the vizceral faver ol serous pesicardiom greis
adberenl o the paiker Layer al Teart and forms ils
wpricardiom.

FIBROLES PERICARDIUM

Fibrows pericardium is aconiral sac made ap of fibrous

hasue The panetal layer af sorous peticardivem is

atached il deep snviase. The following fratures of
the filrows peicadium are noleworihy,

T The apres as Dlunk anad Ties 3 the Tevel af Lhe steinal
angle [0 is fused el gle Pt ol he greal vessels
and with the predrischenst fosc.

2 The Lase is broad ared mseparably Trleraded watly e
cerral benclun of the diaphragm,

3 Anderiorly, ot i ceruwected te the apper gl leweer
ends of baocdy of the steeomm by weak superioe ard
mbenior steriagrerierrdai ieopenrs {0y, 1630

# Posloeriorly, ilis celated to b promopal bronchi, e
owsophagus with the nerve plexus arownd it and the
descending theracc avrta.

& Om cach wide, it o related to the mediastimal pleurs,
the mediastinal surface of the lung, the phoenic nene,
and the pericardiacophrone vessels.
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Fibrous
pearcadiem

WIsmeRl aver o -
Al & pancandum
Inzcd with myncanamm

of heard

Parwalal layes ol
seapas perksardion
Tuzad wlky Tbapopes

Precicerdal cavily — perisrdiurn

Fig. 18.2: Dawelopmen! of the layers of sarous paricardum

e

& e

Dutfire of = 4 i
siemum r

Sugrarios By o amnld
wina cava
Fulirknany
My

Fuliryngry
whG

Slunpoparicardisd

lipamenls
Fibraus

pEMCEnIiImy

Inleno
wErfE Cave

Fig 18.3. Tne relalione of the froua pancandnem o ha roos
ot the greal vesse 4, 1o 1he diephragm ard stamum

Mapkd=xm

Sacton 2 Thorax

Percmdaal eavily ——

HARA mMiscle —leds

Oigphrgygm

— Borla

\\ Fibroue
pEFizartiven
— 5 Farwalal Lyer nl

\,I\l\.‘ sarmE EARATA LM

Whzzaral [3yanar
AR M

ge
Figs 18.1a and b (@) Lines o incision, and (B] ldeers of 1he prica ediom

& |t protoces the heart aganst swdden avecfilling and
prevents over expansien of the bt

SEROLUS PERKCARCHIUM

Serpus pericardium s thin, double-lavered seros
membrane lined by mesothelivrn The oaler Laver or
parietal pericardinm s fused with the fibeous pre-
rardium. The inner layer ar the visceeal peocaediom,
or epicatdiom s tosed o the heart, except aleng the
rardiar groosres, where it i separated frooe the bear
by hlood vessels. Uhe beeo lapers are contumus with
parch othert at tha ronts of the great vessels, .o asoending
anTta, pulmonary unk, twd venae civin, and feor pul-
TRONIFE WRRiE.

The prericardial vanity is a potential space bebseen the
Prarietal poricandiom and the visceral pericardiom. It
anntains anly a thin filoat samous floid which Jubricides
the apypnzed surfaces and allowes the heart bo beat
simonthly.

Sinuses cl Pancrrddiam

The epizardium at the Toots of the great vessels s
arpangad in lovm of bwn tubes. The arterial ok
chcloses the aacemding anrta and the pu]munar}r trucik
at the arterial end of the heart twbe, and the venoas
bulie erclnges 1he vanae cavas and 'F"L:I]:I'.I'II:JI'I:'I [y voIns ot
b wepeng e of £he heart tube, The Passape bt
Hhie pwda bglees iz kpctrm as the freamsserse sinns if
pencardiven Thiring develapment, to begin with. the
weriret oof the Twacl are chooded togethar. As the heart
increases in si7e ad hese velns separatle ouk o
puncardial reflection surrannds all ot them and furms
thee pbiipee peeicardial sitas, This cul-de-sac is posterior
ter the left atmum (Fig. 1R.4].

The Fradgivear /s 5 a horizontal gap betwesn th
arterial and venous onals of the heart tabe. Itz binded
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anleriorly bi the wscending oovta and pulmonary 1ounk,
and poestenorly by the superior venn cava ard inferivrly
ke Hwe 1eft abnum: on cach sida it opens inko e penceal
penicardial covity Tag. T8.5)

The ahligne winers is 2 narroe gap bebng the heart [t
15 boumded anteriorly by the lelt abvinen, ansd posteriorly
by the panetal pericardium amd oesophagus. On the
right and Jeft sides it is bounded by rellections of
pencardium as shown in Figo 153 Relow, amd b the
lett, it opens into the rest at The pericardiad cavity. The
abliquo sinuws parmits pulsations of the left atmum ko
take place freels (Figs 1821 and L5 5h

Contents of 1he Pedcordium

1 | beart with cavdiac vesselz and nerves.
2 Ascending anrra.

3 DMulononary trank.

Supanor vans cava Azperding aari
Ster al e af pRAcARIOm

P.lmanary Innk

N RORTE ST W H

Laft pumonary wens

J firrovwe inablioue snws

— R puimonary wams
leie veny Cava

Fig- 18.4: Tree gecardial cavily saen aller remeal of tha heaart,

Mide the refleations of pancardon, and ehe wmeele af dormalinn

of the fransvarse and okl a2 anucas

Parmkal pancardm

Falronary
Trai,

ginys

. gl

pulmanary
wain

LeH puimanary vain

—
|

Lal gtrum — Ol sirvas

Fig. 18.5: Tranaverse section throwgh the mpeer par ol bee hrea,

Mote thet abique zinus Forms poratenor boardary ol 124 atoum

PERICARDIUIM AND HEART

4 Lower half of the superior vena cava.
& Terminal part of tlw: inforiar vemy o,
6 The terwninal parts of Hhe pulinonary veins,

Blorod Supghy

The fibrous aed prarietal perecardin are sapplicd by
branches from:

I [oternal thoracic.

2 Musculophrenic anteties.

3 The descending thoracic aorka.

4 Veins drain inte corresponding veins

Nearvis Supgily

The fiberua and parietal pericandia are sopplied by flw
phréenie nerves. Thoy are sensitive o paan. The
gpivardiurmn 35 fupplicd by sutonamic nerees of the
hieart, il 15 not serusbive bopain. Fian of pencardibs
arigimales i the paneka] pencirdme alone. Cn the
ofhaer Bl cacdiae pinn or angina eriginates in the
cardiae musele orin the vessels of the beart,

CLUNICAL ANATOMY

# Callection of Mol i the pericandial cavily g3
refurred to as poericard et effasom o caoduae
mpeatade The Jued comprosses the lwsrd anad
restricks veneas filliog during chastole. [t also
reduces carde cutpul. Fericardal eflwsion can
be dreained by punctucing the el Jifth or sxth
mberziestal space pasl kalersl w the stecoom, o in
b anple etveeen the xiphond process wnd Ledt
cogtal margin, with the necdle dinccted opavards,
backwards and to the Jeft (Fig. 1HA.

* [n nutral stenwes left atdum enlanges and com-
presses the uesuphagns cavsing dvsphagsia,

Fig 18.6: [hwaunage | pencardial eAuzssn
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‘Saction 2 Thorax

THORAX

HEART

Faatires

The hwarl is a conical holleay moscalac crgan sitwatind
i the middl mediastnom. 1t e enclosed wotluo the
pericardium. It pumps blood o varioos parls of the
bl 10 maeed Lheir noatritive cequircments. The Creek
mamme fop the hearl is cardia {rom which oo hawve the
achiective cardie. The 1alin name Eor the heart is cor from
which we have the adjecti e corsnemns.

The heart 35 placesd abliquely bohind the body of te
sternum aral adpeining parls of the eostal E‘thlla"'f"i 5D
that unye third of il les 40 the vight and tw w-thirds to
the Teft uf Fhe miedine plaee. The divecticon of Blivod flows,
from wiria o the v bl es is dosy nwards bovwards and
tir the Jeft. The heart m=asores ahout 12 = 9 cm and
wurghs about 300 incoales ard 250 3 in temales,

EXTERMAL FEATURES

The human heart has four chamnbers, These are e right
and left atria and tho right and lefl centricles. The alria
{Latin clanler) e abave and Lebirad 1he vepincles. On
the surface of the heart, Lhey are sepacated brom 1he
venitricles by an atricventnoalar grooeve. The adeia are
aeparated b cach nther b o interatoiad grocee, The
venlricles are aeparated from each ather by an
inlervendricular groove, which is subdiveded into
arlerior amd poaterinr parts (Fig. 1871,

——— Urper bariler

. Lalt apber i pead
ul ey AL
sulcuy

R Lar barder
anlericr par
Al S snary Anlmiae
{80 ] U Gay Ty G

oukd sukaas

B

Irdrrine baro=r
Flg. 18.7: Gross feawres Siernocostal surfads of hrart

Tha heierd Tras

o An apex dhrected derveenw ards. furweacds ancl 1w
the lelt.

A b {presterion surfane) ditected backwards; and
Anberor /S sternncnalal

Toferiver amd

Tt Linteral 2orfaces.

The surfaces are demarceted by upper, infe rion, right
and left bonders.

Srooves af Sulz|

Thy altia are separated From the ventricles by a corcular
atefmoentrierler or corosgery siedons. TE s divided inla
anterinr and posterior pacts. Anterior patl consists of
right and loft balves, Kbt half wablique bebween right
auricte and right ventricle, lodging g coronary
artery. Letl part iz small betwoen 1200 anricle and left
ventricle, Indges omoumfles branch of leff cormnary.

The coroniry muloas is seeetlapped anlevionly by the
ascendmng antta and the pulmoniry trunk. The k-
i e = daintly visible postenorly, swhile ante-
rintly it is hidden by the aurka aod pulmonaey trunk.
The anterny fubermerlvicn e grovie 15 noacer Lo the left
wiaegin ol the haart. 1t runs dowoevacds and 0 1he Jeft.
The kvt end of the groove separtes the apes trom
1o resad vl Lhe insferior bordor of the heaet. Thae pesteréer
e eiclar st is sitoabed en the diphcagnatic
en inferior surface of the heatt. [f s rearer Lo Lhe right
mavgin of this surface (M. 1323y The two
interventiicular grocnees mectat the infesjoc border near
e apes.

The rex o the heart i the poind where posberior
inlerventrirular sulcus mests oo cecenacy sulous.

Apax of the Heart
A ad The heartis tormed enbirely By the leftventricls.
I s duected downwratds, Fucsards and b the el and
1s oeerlap ped by the anterior berder of the left lung. 1t
i ptigated o the ledt fifth imtercostal space ¥ om Jateral
fo flur poidsternal line just medaal b the midelavieular
le. I the living subject, pulsatons mag b seen and
Felt veer Hls region (Fig. 13,7,

I children bolow 2 vears, apex i sihaated i the lefr
foucth intercvslal space i midclayicular Tine.

Llapar barder

SLEr o
vENB Cave

Ayl pan —
0l Cararary -
A T ht

mMikmaonany

uEInG

L= =urli:a —

Indarey
WEna cava

Pastanor imenentricular suboug

Fig. 18.8: The poslerior asp&lh o1 the heart
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CLINICAL ANATOMY

Mormally the cardiac apex o aprex beal is on Lhe 1A
side. In the condition called destrocandia, the apes
i am e eegh side (Fug. 18.9) Dwsteocarclin may be
part of a conclibion called sius idivesi: oo which all
Hracn and abdermimad visoera are s mircer image
«f nocmal

i
Fig. 18,2 Dexbrocardia |

Bosa of tha Haort

The hirse oof the lweart s alse callad its pusiterior surface.
L is Tormed mainly by the bl atriune and by 4 2mall
part of the right atrium.

I relatipn b the Base ane can see e openings ol
forur pubmonary veins which cpsn into the e ateium,
and of the superisnr and interior venae cavae [1atin,
rengey e ) weNich openinlo the et atricm. s related
b ATwnachs Tive o Thacacic ighl verlebiae in W [ying
postone, and descends Ty e verlelra iy 1o eregl
postare. I s sepacsted from o vorteleal coluomm by
the pocicacdiw, the right pulmanacy veins, bl
costpbiagas aoed Hhe aorta (5o Free 1522 and 185D

Bordars of the Heart

1 The wpper Tonder o clighily obdicpue, ancd s fermed
B the bwe abria, chiefy (e lefi alriom.

2 The viglt border s moume o1 less verbical and is fored
B the right afrivo. It extends from superior v
cava to inderier vena cova {1V Ch

3 The mifriar Bvdor 22 nearly bociconkal and is formaed
mainly by the right ventrcle. A small pact of it oo
the apex is fommed by Jeft ventricle. 1t extemds from
YO o apex.

FERIARDILM AMD HFAART

4 The eft Dovaer i= oblique and curved. It i= formed
mainly by the left venteicle, and partly by the left
avricle. It separates the anterior and left surfaces of
the keatt cFig. 1H.7). 16 extends teom apex to et
auTicle.

Sufiaees ol e Heot

Thie Auledor oo stermrnsta! sieface is rormed maianly by
U vl atriurm and righd ventricle, and parddy by the
lex1t wemtepede and lelUauricle [Fig. 15.15). Lhe lefatdum
Pt seen o e aeberior soidace 2z it is covered by
Hhw erby andd palmenars . Maost ol the sleeresooatal
sarface 15 covered by dhwe lange, Bot aparl of i1 that
livs Tochimel ther cordiae nolch of e lefl lung is
i ered. The wunces eoed acea s dull eo percusgiaon.
Cliowcally 11 s refe roeal boss dhe arca o 2iegeeticial cavdiac
dadlassz.

The e or iapeirigma i '.'-HF__||'1H' cests oo the
central teodon of the daphrgem. 1 s fommed in s Left
tvew thirds by the Tedt ventricle, and m ik right ooe-
third by the right venericle. [Fis teaversed by the
pesterivr anteryventrcular groewe, and 4 directed
duwrecards omel shghtly hackwaeds (Fig. 18 8).

The feft sneface is formed mastly by thae Jeft venteale,
and at the upper vncd by the left auricle Toits Upper
part, the surface s crossed by the outonary sulcus [0S
related to the lerr phrenic necve, the [efb per-
cardiacophrenic vessels, and the pencanduam

Typas o Clrculation

LThere are two maonn types of circulativns, systemic aond
pulmunary. ‘Table 18.1 shows their comparezon.

CSSECTICH

Cut along the upper alga ol the rght agricle by an
incision Irom 1he anterior end o Ih Supiar vana caval
cpening to tha ket sida. Simslarly cul aloreg q3 kwer
edge by an incizion exlending frem the antcnor ered of
the inlerior wena caval apaning 1o e &l 2ida, inciza
the anterior wall of the righd atriurm reEat s 188 mnegin
ana reflect the flep to 1he right (Frg. 181 3.

Cn i1s internal surfaca, see ke varlltal Cnsla
trrminalis and horizonlal peclinale muzcles,

The fossa ovalis is an the interatrial saplum and e
rpening af 1he coronany zinus is 1o the lete ol e inderiar
YENA CRval Qpening.

Dietne the threg cusps ol Inouspid valve,

Pogition
The ripht abrum iz the bt upper Chambser of the beart.
It receives vorwes Dol frore ghie e bsde budy, puamps
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Table 18.1: Comparing the systemic circulation and pulmaonary circutation

Byskarme afrcuighon

Laft venmale
Agriic valve
g
Aoty
Ckzygenaled blood B all sseas exaent e
\ienoars bload collected

Bugecaica vana cavi ad nleriur v cava

Rlght atream

Lef s ceute] adeny

Pulmerary Gircollion

Righn wenl e
Pulrmenary walve
Pulmonary irunk and pulmonary adanics
.|
CInly i lungs
Ceciynenetad biood gele neygenaiad

4 plmoriary ysins

1611 &l

FRnhr brachpocenhaed w@in

Srachiovephadin arery

Eupnnnr WINA Kivdd

Faght pudmongry artary

Fighl berdiar
Rwght abrium

L al irceion

lf'.“r.-n'.-ﬂar!,l S CLIR

Ilenor vl cdnd

Laft snbciawan adery

Left brachilocenhals «pir

Ll ey arery

Pulinunary irunke
Loft aunclre

Lt trondes
Laft venlrc a

Righd wcnincha

A | e eyl iTeadlar gronsa

W Foslanod inderyEl INeLIAr gros s
LS

Inlesicr border

Fig. 18.10: External lesmires of hear; {1} Line o incizion Tar right atriom, (2) for Aght vantriclé, and 133 10r 120 eendrlc £

it b the righi wenteicle through the right notchad and the interior s sponge:like, which
atrinventeicular ar tricaspid opening. It forms the right prevents free floe of blood.

herder, pael of the upper bardern the steenocostal - 3 Alang the right border of the atrium there 15
surface and the base of the heart (Fig. 1570 shallow vartical genove which passes from the
SUPETinT vena €ava above to the inferier vena cavi
helow. This groowe is called the swlous teremnis. 1t
i pl‘q_'rdm e by aninternal muscolar ndge called the

Extornal Faoturas
1 The chamber s clongated vortically, recey o the

superier viena cava ab the uppur end anil thee nfenor
vena cava at the lower end {Fiz. 18,110

The upper end is prolonged te the eft b fecme the
rizht aurecle (Latin LMy card. The awricle covers the
roat of the ascending aorta and partly overlaps the
intundibwlum of the right ventricle. Its margins are

crista teeminalic (Fig 18.11}1. The upper part uf the
sUleus contans bhe sirrnareial or 54 aode which acts
az the pracemaker of the heart.

The righl alvwwendticular groosre separates the rlght
atrivmn fram the right ventricle. [t is muone uc JL=E
wektigal and loudges e Aght roronany actery and the
sl cardeag vein
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Tributewles or Indels of tha Righd Almlum

SOPRETIT Ve Tava.

Inferivr vena cava.

Cuorenary winus.

Anterior cardiac veins.

Yanae cordis ownimni (thebesian veins).
Sometimes the right marginal vein.

=T R ]

Fight Aldcyvanifcular Orfice

Clomd passes aut of the right atrium theeugh the right
atricsentricular or tricuspid oeifice and goes ko Tha right
venlrcle, The Lricuspid aritice is guarded Trr the
tricuspid valve which mainlaing umudirechional Thins ol
blood [Fig. 18.11)

Iriermed Fescilunes

The interior at the right attiam can b Droadly divaded
into the followiog thres etz

Smoofh Posfericr Porl or Sinas Yenorum

1 Mevelaprmentally it is derived irom the right boe of
S HITERENG TR
2 Mast of the teibutaries cscepl e antepor candiag
Ve open iolal.
o Thae spyeivr tena st opsend ab the apper cod.
b The nuferar s oama apens b the lower end,
The apeaing s guanded Ty o rodamenbary vl
Of the Lrfemor v e or eacttey i e Docing
embryame bic the vidve gaides the infetior vena
ciavitl Blossed fr the Left atraunm theciseh the foeeepsr
R
¢ The vermery =iees opens bebwcen the opening of
the wnferior vena cava and the right atrivven
tricular orifice. The opening is wuarded by the s
of tlre covsnrmy sane o Hichesin palue,

CoapEr Ar WA A

R pulmonarg areny

RigP palreonary veirs

Lirbues fossia el
Cnsta temminali

FEGga Al

waber al irderew verin sawi

PERICARADILM AMD HEART

d. The wenae cordis ninimi aee nuonoroos small veins
present in the walls of all the four chambers. They
siper intn the righL arriv thinoagh small fovanina.

3 The intramenans tebenTe o Loawr is a vary small T

b, seacely wisilde, op The posterie wall of The

dtriumn just behve the agreening of The superiat vena

cava. Thiring embryonic life it directs the superior
caval Rleoud b the right ventricle.
Focrcaly Arrlericr Porl of Peciinala Poarr. inceiud g

EFLANF

Hie Auricle

1 Developmentlally it is derived from the primilive
alrial clvannber.

2 N presents a series of transverse muoscualar ridges
called smgsmads peetinmts (Fig. T8 1L

They arise Iroon Lhe cnista terminalis and run for-
wabds aned dowomarands lowards the alrvinventricalar
suilice, piving the aprpearange ol 1he eeth ot a comb.
[ev e i icle, e oraeles am inlercenmected b form
a reticular nebwon k.

irtesrcriricd Seacifemm

T Develppmentally it is devived (com the seplioer
griveunr ang sephui secaondic.

2 i presends the fosaa omalls, a shallow sa un?r-ﬁhal:led
depuession, in the lnwer part. The tossa veprasents
the site ol the gmliryanic sepbum prirum.

Thor dszfrpdug oralis o (imdbee (T alin @ Beeder) fsse ol i
is {he promioenl margin al the (nssa ovalis. 1t
represends the lowet Free edge of the septum
securdum T is distinel alrove and al Lhe sides of the
Massa covdlis, bl s deficien! inferiorly. Its anlerior
el i continuous with e el end of e valog of
thae Lferiur vena cav .

Tk

Ascendriy gorks

* Pumeiary iunk

H.grt auncle

kysGcLll pechinah

Irdarainzgl <B[-,m

Ryl aricaenicdar
reilice and valva

- CDpseimryy o COEICAry Sl

Fig. 18.11: Irlarior of righl Airium
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Baction 2 Thorax

THORAR

4 The remains of rhe Groer omle are ocrasionally
present. This is a small slit-like valoular opening
bichecen th uppoer pand et bhe fassa and Hae Lok, 1
it ey coccfonded afber barthe Trok mae sometirmes
persst

RIGHT VENTRICLE

DISSECTION

Incise along the venircular aspeact of right AV groove,
tll you teach the mlenor bordar Continue 10 nMcise
adonngy e irderior Dorakar DI The ofencr snd of anlanor
Inbarveritricular grove, Nagt ol aboreg the infuoadibuluen,

My e arnerior wall ol fight wandricle s rallecksd
the leh e cludy il nerior.

Paslllon

The right venlricle is a triangulir chamber o hich
e es Dlood Froom e I'iHht Abriors and A TR
e Tungs Uhuowgb e prolrovenacy ounk ansd palimonary
artenes. B forms the ol nar Besdor amd 3 Tege gt ol
e stecnocestal suebace of tHhae fesaet (Fag, 1873

Exiemal Feihras

1. Cuwermally, the oght veotrocle T bwo sorfaces—
anterior i stermecostal and infenor or diaphrag
matic.

2. The interior has twro parts:

Superiar vEu2 CAva

©

A, Ther iefloaseey pent 15 cowgh duae ro the prescnoe of
muscular oodges called brabeeidde carndae, It
develops from the proximal part of Balbas cocdrs
of the beart tub.e,

b. The cutfowing wirt or priidibeluee is smueeth
and forane the upper conival part of the right
veniricle which gives fese to the pulmoniry trook.
Lt develups from the mid portion b Gue Tulbus
curdis.

The tweo parts ane separated by a musaular ndge cialled
the supmroen frecadarcrest or infundibulo-ventricular coest
situated betwocn the tricospid and pulmonary onfices,

Inkarnal Fealures

1 The interior showes b onfices:
a The right atomventricular or tricuspud onbice,
puarded by the fricuspid valve.
lx. The pulrmonary oritice guarded by the palmonary
valve {Fig. 18.12).
¥ The inteviow of the intlowing pact shuvees frvbeon e
reriae o mwscalar ridges af thirea types:
a. Kidyes or fimed elevations
b Bridyes
- Thilees or pamillery emscles with one end attached
Iy 1he ventricular wall, and the other end
comnected to the cusps ot the tricaspid valve by
chordae tendinae [Latin sfeings fo stretcly). ‘L here
anc theee papilla y muscles in the egzht vantricle,
antecior, prosterior and septal. The anterior muscle

Al of doala will dhires Branc s

Eupeaverincular cresl

Bnearar cusp f Irkaspd valve

Irderiar vonE -3va

LFord G isndnag

Al Pap gy mscle — -'II

Valves of gulmonsry runk

— Infundibulum

Moderanar Band

Bnas of haad

Fig. 18.12: Inlerior of the rght vantmcla. HHe Ihe moderalor band and Bs Suprayentreular cres
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is the largest (Fig. 18.12). The postorior or infenor
mdsele is small and inegular. The septal muscle is
divided inta 2 number of little nipples. Each
payprllary muascle is ailached by chordae tendinae
to 1l contigoous sides Of D cusps {Fig, 18130
3 The septomargioa] tralwcula o moderatar bamd i
a mscular odpge eckending Tooen the veotricular
sy bo e bt ol 1he acd=vior papillary moscle
It cuntaine the cight branch of ihe AV Bundle
{Figs 15.12 and 18.14).
4 Thecavity of the nght venbrcke js crésvent i in section
because of the forwerd bulge of the intervent cular
septum (Fig. 18.15).

Fibroeas ring  Susp

|
!

Cheedas lendinae

Papilary muscie

Fig. 18.13: Structure of an atriaventricular wakes

PERICARACILM AMD HEART

Sa ade -

Ay bundle aml
el aranich

Ay rane

Fmght Lrzrich af
" burdie

Furnpe fibres

bAamaralor band —
Flg. 18.14: The conducting system of 1ha hes

5 The wall of the right ventewde i Ui Lhan thiat
of the left wentricle oo vt ol 1.5

Intarvanirkculos Sepham

The weprum in placed abliguely, T vne sanlace Faces
[ ands and e the nght and the ather fces backwaeds
and o the gt The upper pact of the sepbain is thin
daed membrancos and separates ook ool the wen
venlricles ol alsy the vght atriomn and left sontricle
The levwesr paact i3 thick tnuscular and separates Qe bwe
vientricles. Tk pesition is indicated by the anboreer ad
pustemior infeevenlricalar grooves (Fig 15 15)

Blamzcosialiantanor sarfoon
212rd ) - 113rd

Pudmonpry oahre
H ghtwaninde

Sepdal papilary niLwde

1ngLspEl nnfra

Bolemicr papllany miLesa

Puarslar ar ar mhanor Jamiany muschs

Aurgrar nlarANMELIAr grooye
aoric o (e

LAl wmmibrichy

—— ArdArar mapillary muscle

—— Ml ierilice

— Posieny pap llamy musds

o iz [ ; s
IPtersenincular sepham Puslefize imzryanirular gmaue E
| O |
15m 2'3011 o
Diaaphe ) abaCtnlenns FUfACk 5
Flg. 18,15: Schernalic trangverse secton hraugh tha vantriclys of Ihe hesrl shosang the atiovaniricular arilices. papilary muscles. i

areld the pulignary and eoric onfices
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LEFT VENTRICLE

DISSECTHON

Cut oll he pulmonary Trunk and ascending acAa,
immedalely abcve the [hrog cusps of the pulmonan
ard Acrhic valyes, Aamove e upper part of the left
Alrdr Lo wisuahsy ils inbanior (Fig. 18.29b1 See the
upper Surfaca of tha cuwsps af tha mitral valve. Aeviss
e Tal han [af atriom Formes the antedar wall al the
ubligue sinus ol the pericardium (Fig. 18 3].

(L1 [0

The Iefr atriom it a quadrangular chamber sibaabed
posteriariv. Its appendagre. the lef auvele peopechs
arderiorly to overlap the infundibalum of The eisht
vantricle Uhe late atriam krms the Tefl Leoe-1Tneds of
the base 4t the heart, the arealer gl of Hhe e
buorder, parks of the sternesnstal aod left surfaces ard
oo the lefE Tander. TE o e -:'|‘:-cf..'1:|:"'1'|¢'||:|_"|j hlowul from
the lungs theang b fown pulmaei ey wois, ancd sromps it
tor the 1=l v enirncle thmoagh the left atooventnealar or
bicwes ric 1 aline o Il proia?] e el gnfice (1 abn
vy st st which v wwarded by fhe valve of the
AN MAME,

FaGhures

1 The prusteraor surface of thee atriaro tonmes the anterior
winll b Hee ulhoue st of pericandivm (Fig. 1K.5].

2 Tl amterivee wall uf the atriom is formed by the
iierabrial septurm.

3 Twu palmonary vens open inte the atdum 1m each
sl of the pesterior wall {Fig. TH.H.

# Thegreaker pactaf the interior of the atriwm is smnoth
walled. It is derived embryalogically from the
ohsnrhed peloiinary veins which npen inte it
['m"luea::u]:i]:we-;:tinnl:j arcpresentonlyin the auricle where
thew furm a reticulum. This part develops fram the
uri'r:in,nl Frimitive atrial chaonber nt the heart tube.
‘The septal svall shws the fassa lonatacoetes pon ding
bo the Fossa meakis it the right atrivm. [n addidion kr
the four pulminnary veins. the Iributarios nf fweatriom
include a tewe wenae cordi= manimi.

Tabls TK.Z compares the tight atritnn and 1he lefl
akrium.

DUSSECTION

Open ihe [efl ventricle by makng & Dokl incizlon o tha
verircular aspect o athoventnoular Jroce Dl leh
awricle and along whaole Rlckess ol 18 wenltcia froim
above downwards Ul s apes. Curee 12 rcislon
owards right 1ill the nierior end o anlenar inker-
venincular groove, Reflect the llap ol righl amd clean
he atnoveningalar and aorhc valves (Fy] 18.10%

Ramawi tho surface layers of the myacardom, Moo
tha gatoral diractions ol ds fleres and the depib af the
coronary sukzus he wall o he atfom passng deap 1o
Ihe bulging wordncular muosck, DIsseal ibe musculafurs
and tho conduclirg system of e hean

Posltion

The left ventricl: reccives exygonated Blood from the
loft atrrum and pamps ot into the aerta. It torms the
apcs uf the heart, a part of the stemocostal arface, nwost
of thie Jeft bueder and Jeft sucfacy, and the left two-thicds
uf the diaphrogmnatic surfoce (Figs 187 and 18080,

Faohires

1 Catermally, the left ventricle hes three surfgce.—
anberior o stermcostel, inferior or diaphragmatic,
and |ert.

2 The interior is divisible Lokt tao parts.

a. The lowe reagh paey with trabeculae carncac
develops frevm the primitive wentriclo nf the hoart
bube Fig. 1814

. The wpper amgialh parl o agnlic veslibule gives
rrrigin Lo ke ancending aprta, I deve baps Trom the
mud orbn ol The Bolbes cordis. The sestibole
ligw Telwesn Lhe memnbranous parct of the intere-
venlricular seplum and Lhe anleriot ot aortic cuap
il Lhe milral valve,

3 The imterinr of the ventricle sl Baeo tritices,

& The Telt alrigventricala o bicuspid o1 mitral
wrifice, guacded Ty The bicuspud an mitral valve.

I The aworhe veifiee, guarded by the aaeli; valve
(Fugg 151305

Table 18.2: Comparizson of right atrium and e aniun

Right atFwm

Feogive: wermus blood of \he body

Puixshes bloga to right wendricle through trouspid valvs
Furims vighl borcder, piart ed stermgeslal ang

small part o ke af he Feeard

Enlargaa » Iricaapid slenozs

Laf ainum

Receives oxyganated Bood from lungs
Fushas blood bz lad werdricls through bicwspid wab
Frerrig mgjor peer af biass ol the hesarr

Enlargad i rairal s1anoss
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is the Jargest (Fig 18,12 The posteoor or infenes
muscle is sonall ard wreplar. The septal muscle 1=
civided into a number of little nipples. Each
papillary muscle 15 amached by chordae tendinae
to the contiguoos sides of oo cusps (Fig. 15.13).
3 The septomarginal trabecula or moderator band s
A musculae ridge extending (rom the ventricular
el Lo the Bage of the anterior papillary muscle.
It comtaing ihe vight branch ot the AY bundle
(Figs 18,12 and 15.14}
4 The vavity of the ripd vepdeicle s crescendic i section
brvause uf the feewand Trulge of the e ventocular
sepuen (Fig, 18.15%

Fhrmerng  Cusn

Chordas tendinae

Papilary musci

Fig. 18.13: Siruciure of an aticveniriculas vl

FERIZARHUR ArT HEART

S8 ol ———
Ay sy e —
lesdl bnzarect

by nede

Fag'iLarares vl
A Lol

Purkinge likre:

Mederalin bard ——
Fig. 18.14: The conducling systam of be b

5 Ihe wall of the right ventoocle 15 Dunoer Bhan thal
+f the loft wentricle oo rotie of L35

I rderyir Ll o S0 phuem

The septum 1% placed obloguely. Tes oo surface kaoes
frarsvards and t the riglit and the other faocs ackeands
ard L the loft The upper pant of the scptum i thin
And membranous and separates nod only the twn
wenbpicles ol alan the nghe atrinm ansd luft ventricle.
The Iewer part i thick musculae and separibes the e
wenbpcles. NE position is andicaked By the anterior anad
posheriee inke reantricular prooves (Fig. 15130

Starnastalandeninr suface
M

23

Frikranany antoe
Ry vennick

Seplal papil Svy bk
Tncus;nd ardce

anhanar papil ary muscha

Posberar =r inbzriar pagilkny nwscka

Irdpreglireculir e;iluin

1¢5nd

L | (R

Snilaelgr inkareanineular gTave

rare: urilize

— Lefl yenincle
Enlencr pap llary moss e
rAdral erilice

——— Paslenor oapillary sk

Easlenot mleebiculzr grozea

2/3rd
Craphragragcinbanr s afans

Fig. 18.15; Schamabie rencsyveres sachon (hiowgh tha vardrides of B heart showing the atrioverriou urilces, papdlary mosclss,
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Secton 2 Thorax

THORAY

LEFT ATRIUM

DBESECTION

Cul ofl the pulmonary trunk and ascanding aarla,
immedlately abova 1ha thraa cusps o the palmanary
and aodlc valves, Remova tha upper pard af tha laft
atrium I visualise its interior {Fig. 18.23b0). See he
upper surlace ol 1he cospe o Ime mitral walve, Revise
fhe Tacr Lhal 181t atdum forms e anlerior wall of 1he
wdiliqua sinus al tha pericardium {Fig. 18.5).

Posilion

T'he Left atriumn is a quadeangular chamber sitnated
pnq'rs'nnrl'-.r Its appendage, (he (0fr qurich projects
anteru:-rh m mverlap the infundibulusn af e Tipht
vertriclo, The left atriom formns the leFF faa-thivds of
thi baze of the haart, Hhe Areater part of The appper
[Hrrder, parts o Fhae steraocestal and Tefl soofaces aad
if the left bokder. 11 voceives nx-.-;.:-.;‘-mle*‘l Il Fryum
the lvzs throwgh foor pulmnnane veing, and P il
tr the Tefl wendricle thecngh the lefl sirigeentonolye or
T uapricd (Radin fzw foel et ae mileal peifice [Latin
(i By’ s wehich iz poarded Tog fhe sylve of the
S 1AM

Fexcrhares

1 The pustericr sarface af the abnum Bacoes the anterior
weatll b the abalugue sines of '|.J'Ll'IL-:I.l'L!I1Jr[I (Fae. 15.3).

2 The anterior wall of tlwe utrowmn is foomed by the
inkceror b=l suprbune

3 Twu puliiiary veines apaen inko e sirioom oo each
sisle of Hie pu:-t-r_rlm' wall (e, 1380

4 Thoe greater partof therstoraer of the s irium s smosth
walled, 1t is detived cubrvalegically from the
absorbed pulmonacy veins which epen il it
M uscuni pectinati ace presenbonly o thwauriche wbere
ther firrm a reticulum. This part developes from the
nriginal primitive ateial chambuer of e Joeact tolae,
The septal wall =hasws the fossa lunatn vormespomdan g
b the fossa mvalis of the cyebt atciam. Inooddation b
the foue prulononany vens. the ributores uf the atriom
inclide a tewr venar cordis conimi.
Table LH.2 compares the right atriom and the Yeft

atriamm.

®

LEFT VENTRICLE

DISSECTION

Cp=n the lelt venincle by making a bald ingisian on the
veniricylar aspacl of alripvendricular groove balow laft
auricle and alang whale theckness of kel veniricle from
abkove downwards till ite apex. Curve lhe incisiocn
towardz right till the inferdcr end cf anterior intar-
ventricular grogwe. Reflact the lap 1o the right and clean
the atrigwentricular ard aortic valves [Fig. 12.10).

Remowa the surtace layers of the myoccardium. Mote
the genaral directiors ol its fibres and 1he depth of 1he
coranary sulcus, the wall of 1he girium peszing deep to
the bulging ventricular muscle. Dissect the musculature
and the conducting systen of the hear.

Posillon

The Loft veokeicle ceceives aopgemmabed Tloud From the
lefb ol riaany ud Prurmps il mbo the agrta. [ focms the
g af e bsar, o paet of he stemmocoetal sueface, ncel
of e left Teereloe and Beft surbace, and the Ledl Lwi-thands
of e dipheagreatic surface (Figa LAZ and 1AL

Fescriuras

1 Exterowlly, thae heft ventnele his thiree surfaces—
anberivr or stemociebdd nfoecior er chaphrageredi,
arnd left,

2 ‘The interoer s divizille (ko bues pirts
i. The lower reagh part with trubeoaloe caroeac

Jdevelivps from the primitive ventricle of the hearr
rube (Tig. 15.14).

[ The ppper amouth part or aortic vestibale gives
aLigin Lo the ascending asrta. It develops from the
i peeetivi b the bulbue cordis. The vestibule
lies bdvresen the membranoas part of the inker-
venbicular septun and the anterior or oot casp
el e milral vahee,

3 The inleriar of The venteicle shows baeo erifioes
i Tl Jeft atrioventricalar or bicespid or omtral

eeifice, guseded vy the bicuspid ar miteal valve

b, The portie arifice, guarded by the agrtic valve

(Fig. 16.15)

Tanle 14£.2; Comparigan gl Hght ainom and katt atrium

Faght amum

Receivas vanous bleod of [ha hordy

Fushas blood 1a right venknclo fhngugh Tricuspd wale
Furrng righil fxasden, 2an ol slernocosial and

srmall parl af base o1 [ha heart

Enlarged n trcusped sIEMDsis

L S0

Hecaves cuyger aied blood from lungs
Puzhes Mocd 10 et vantrcls thromgh Beusped valve
Forms majar part el Base ol the bead

Ertarged i mitrel atenosis
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Arjarar Eap llary muscle -

Trabeculse camas

Thick ryocandium

FERICARDIUM AND HEART

Such ol auna

Pulmearars Irrs

#nierior cusk al =l Ay ppening

— C:hnraa l:adnas

Ci-tunvlex beznck af el aoinany
arlury Hivd Quaat sardiag vein

Fig. 18.16: Irdariar o |eft airium and el wvendricie

4 Chore are twre well-develnped papillary mescles,
anberine and posterior. Cherd ae lendinag from both
muzcles are attached e both thee cusps of thie mitel
valve.

5 The cavily of The eIl veniticle i cieculia m cionss
seciivm (Fig 18.15].

B The svalls of the lel vendewcke avs Meee liroes (hicker
than those of e rigld veodricle
Talrle 153 corngrares [T nighd venlricle and the Teil

verlFicle

CLINICAL ANATOMY

s The area al the chest wall aeeying By Beart ia
vitlled the prevoedise,

o Rapid pulse e increased hreacl eale iy callet
lackwoandn (anars fapid eart}

* Sl pulae or decreised heart cake s called
devedgantie [Creck ahede Tt

* lrreguldar pulse e rregalac heart cigte s cillod
arHetheri,

* ConscimaEness uf one’s
pellpibetein.

* [odlacoenativon ef e heack cam seabee mone tHiim
ane lTayer of the beart [nflammiskion of the
prricatdium 1 called pevacarditns: of the myae
cardiumm s eucendii and of the eodocardiue is
cinfacindriis

* Mormally the diastolic pressore in venkricles iy
zore. A pozitve disstolic pressure in the voentricle
is evidonoe of its failure. Anv vne of the rour
chambers of the heact can fal separately, but

Toeiartboak s callhod

ultumately the rising back pressure cavses nght
sided f1ilure (congestive cardiac fadure or CCE)
which is asseciated with increasod venous
piessure, vedema on teel, and breathlessnoss on
eacttion. Heart tailore {right sided) due to lunyg
diseasar is krrmam a5 oo preondde

STRUCTURE OF HEART

VALYES

Thee wislves of B Beart rosintan anadieectocn al Mo of
the blimd and provent oz regurgitatoen i fhe opposile
adhrection There ane fwew paect of vakies in Lhe heart, a
pinr of wtriameentoicular wailves amd a pairat aemilunar
vithves, The nght atnoventoacwbar vilve i3 koo as the
brecospid valve becinse it hivs theee cuspe. The |eh
atcionventricular valve s ki as Hwe Ticwspid valve
Broawse it has baa cusps, It s olso called the mateal
valve, The semilunar valves ioclade the ot and
pulmimary valves, cach havimgg thoee semahunae <sps.
The cusps are folds of codecardiom, strengthersd Try
an intecveneng laver of fibrows tssoe (Fig L8 L7

Allowanincubar Vabves

1L Both walves are made up of the following com-
ponents.
A, A fikeeus reeg wowhech the cusps ane sdtached
(Fig. 8.1,
E. The cusps arce flar anad project inko the ventricular
cavity. Each cusp has an attached and a free

mebooksfree.com

Section 2



THORAR

Table 18.3: Comparison ot righi veniricle and lah venirkels

Righi wenlicle

Thirmar 1han [afl, 153 thickress ol
let wenlrcle

Pushres Bilaad nnly 0 e unys
Canlains Ihree small papllany muse ey
Caviby 15 crescellc

Corains deoxygenated biood

Forms 27d slemoocosial and 1:24d
diaphragmabc surfacas

B aspid vl

Fulirsiary

yalve Barhiz vdea

Tririesp wmve —38-

Fapidlery rusce

— |'Ilcreaniricula
sopham

matgit. amd an airial and a ventricular surlace.
The atciad ssaiface i sawwoth (Fig. 18161 The [iee
marging ansd venlioular salaces are ndgh aml
irrepular due b e alachorend of churdae
terndinee. The ealivs arg JJosedt dusies oesdei wlar
s bl (G ek Cebef roc TR e appesative ol U aly ial
surfaves neur the seccated miarging §Fig. 13 130

. The ofewidne Blrnie comunect the o meargans amd
ventricular suctaces ek the cusps e the apeces of e
rapallary muscles, They prosert cvemsen of Hhe
frre marging and limar the armoont of balluamng
of the cisps orwsiircds Phee covrte Of the atriam

d. The atrivnentmoalar valves are kepd competent by
active contractivn of the papaflare avescles, which
pull vm the chordac tendhnae daring ventriculir
systole. Each papillary muscle is connected to the
contigunws halves of fwo cusps (Figs 1513 and
15.15).

Bliwwd viesse s are present only in the Bbrows ring and

in the basal ane-third of the cusps. Nutridon e the

central rwen-thirds of the cusps is derived directly

leom the blowsd in the cavity of the beart.

Lef werhnoke

Fuzh thicker [han right, 3 imas thicker than nghi
wantricla

Prislwag Blgrrel b saga <l g By o cevann 1o 1R foe%
Canlans lwo suong papillany museles

CEnty 15 orculal

Contains orygenated biood

~oms 1523400 stervocoslal and 2023nd dinphrigratic surfades

hiodka Porstanar aomlic sinus
fscending aorka — Antarian
Aorhs Sy

Lignide —;

Left ==ronary Rihr £ i nary
art=ry Aarlery

Fig. 18,18 Siruciure o the agdic valwe

B lThe roowspicd valve by theee cusps and can admil
the tups of thuee fimgers. Thw three casps, Lhe anterine,
postenior or nfenar, amd septal lie againgt the three
wranlls uf the ventrcle, OF the three papillary muscles,
the anterior s the lamgest, the nfenoe is smaller and
imegulac, and the =cptal 15 pepresented by a mamber
af small muscular eleeanons.

4 The mitral or bicuspid vabee s Dao cospe, a large

antersor or aothic cusp, amd a small poslerior cugp. 11
and s the tipe of bero fingees Thae antemor cusp lies
between the mutral and auschic cofices Thes oatral
cusps are smaller and thacker than thoese of the
tricuspid valre.

Samllurvar Valvas

1 [he aortc and polmonany valves are il lid scombemar
valves bocause their cusps ace semilumar wy sl pe.
Hoth valves aro similar ko cach otbuer (Fig. L8.17).

I Each valve has three cusps which are attached
direncrly bo the vesscl wall, there Being oo Bbecus ving,
The cusps fovm small pockets with fheir mowihs
dirertrd avway troon the ventricular cividy. The frees
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margin nd each cosp com b yoenteal Bhrots ot
Iram each side of which a thin smooth marpgm
o fornade ealeud s wpr bt base of the cosp. Thoese
palies are claan? daring veniricnlae Jiwsfole when
cach cusp bulpes towards the vengoicular convicy
iFig 1617

3 Crpposite the cusps the wessel walls are slightly
dilated to form the acctbc ond pulmonarcy sinuses.
The coronary artaries arise from the anterisr atnd the
lelt posterior anortic sinuses (Fig. 1TH.1K).

CLINICAL ANATOMY

# The firsl heant sownd s prodweed By Closoren of
the atrinyentricular valvea. The secand heal
sound is prodoced By clisure of The semilanar
valves (Figs 15.17a and by).

# Marrnwing af the valve arifice dos (e Iogion ol

Lhe rusaps is known 35 Slenaasi<’, «iz miteal
sbanasis, aortic slenosis, «Lle

= [hlatalion of the valve orfwe, o sdiftening of Lhe
Cusps Causes drepeclect Closiae of e valve
leading b Track Flosr ol Blinsd. This s krnvaen as
incompedence ar g gilation, ege. aarlic
im:nmpq;-fc:m_'r LTI T S T G TR

Fight A Lot
vaheg Wity
Lapmiinal
wakiag

Flga 18,788 pnd bz (2} First hoart sound, ang bl sczond haan
Lrwnd

PERICARDHURS AKD HEART !
Flbrous Skelalon

Tl fibrous tings surroundines the aericeentrico lar and
arterial vrifices, alimg with suore adjoining masses of
libroas tissae, constitobe the fibrows skeleton of the
buwart. It provides attachment fo the cardiac mascle and
krepr the cardiac valve competent §Fig. 18 200

The wrrrerentronter fhrens e ane in the ferme of
the fipure of 8. The artma, the ventrocles and e
mwmbranoes part f the interventrocalar seprbun e
attached to them. There 15 e muscular contmuty
bobveon the arria amd ventricles acooss the rumsy except
tor the atrosvontricular bundle or bemte of i,

‘There 15 lamge mass of fbrouys tissue betveeen the
atrioventricular rings behind and the aortic ring wn front,
It iz knowen as the trivenas Ghrosen deadrunn In som
mvarnmals like shecp, a small bone tha os corais 1s prowent
U this mass of fbrous tissue.

Another simaller mass of fibroos tissue is present
between the aortic and nitral cingzs. [f i3 knowo as the
tromasreime fbrvwinr siistrag, The foder of e mfndi
Paglvinne {chose bo polminary valvel binds the posteraor
surface ot the infundibulom to the acenic rng.

Mussulnhas of the Haad

Cardiac muscle fibres form leng loops which are
attached to the fibrms skeletron Lpom contraction of the
mussular nypa, the blood foem the cardiae chambers is
W ruig ouk libe vwator froem a wool cloth, The atrial fGbres
arpatranged in asuperficial transverse baver and a docp
arterrroakerine (vertical) laver.

The ventricular fibres arve arronged in superfical
ad deep layera.

Thee woape licial tibwees arise from sheleton of the heart
I nederga & spival csurse. st these pass across the
mifericn gurface, wind vound Hwe liewer berder and then

Anteriar

PLI 113y ——, Tanden al irfundibulaim

agilaL) o i
e iy ITHRPE 1T
Oregin al all—-_ % g
TTLITES PR T LT — gl
i mgh,
~ngnum i '-.I Ly mpey
F
hibrozam Lol
ariizlidi Right
Lefi | |l
L Pl
A “— Trizuspd
walur
kakred valye — T

TvupMeim
“inr5Lem draknam

Posigrigr

Fig, 18,20 Hezam seen irom above afer remawing the atria, The
mibra , trcuspid, acic ard pulimonary orilices and hair cales
ara sadm. The likrous skelatar <f the hoarl 15 alze shown
{anaiomical pasitinn)
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Saction 2 Thorax

THORA

acrsn the stemuecnstal sutface to reach the apoes of
hwact, whene these fibres foron 3 vorles and conhinue
wilh the decp laver.

Supurficial Gbres ara:

o Fibres start from tendon of inbindibaguee §L) pass
acroms the diaphragmatic surdacs, carvee greomd
imferinr border to each e stermocestal sorface,
‘Then these (ibres croas the anterine inlereentri-
cular grovree K reach the A e, whery thiest form
a vortex and end v anbeciee papillarny moscle of
lett venkricle (Fip. 13.21a)

b. Fibaes arisr froun right AN nnge taka same course
as {2] hut eoad in poslerior papillocy muscle
{Fig. 18.11x%

oo Fibres arise Jrom lefl AV ring. lic alonyg the
diaphragroalic suelice, <ross the posteoo: inker-
venliriculal geove to rvach the papillany moscles
ol tight ventewle (Fig. 18.21b).

d. Thegp Filreg gre 57 shispoal These anse from
prapillars rwscle of cne eentricle, tumin inter-
ventrcular groove, teend i papillary muscle of
ckleer venkrnche. Fibes of ﬁnrla}ercm:le BV . criose
theough interventniculor septum and end in
praprlliary mouscle of LY. Layers boro and thres hayve
decreasing conme iKY and increazing course in

LY {liz. 14.21ch.

COMDUCTING SYSTEM

The conducting sesteny is made wp o wyocardiem
that is specialised B initiation and condwction of The
cardiac impulse. Ity fibees ate liner Vhan olher
myocardial fibres, and are conyplalely ctoss-sliiabed.
The cnnducting Avstent has e dollowing pars.

1 ESimwarrial wode ar 54 wede: Mois koo as tHhe
‘pacomakor’ af the hearl. 1 generabes impolses ot e
rata «f aboat PN-T0) eals s min and inilistes the
hoartbeat. It is harseshoe-shaped amd (s situabed at
the atriocasval junclion iv the gppoer psetof e sulous
termninalz. The itmpalse ieavols theooel thee atmal wiall
to roach the AW aode (Fig. 15 14).

T o Armsrenbricidloe nnde oF AV aode: E s smalloer thao
the 54 nade andd is saloabed ine the Do apad dorsil
part of tha atrial zephim jusl above the L‘l{_‘u.‘*]‘ri:n_g of
the vormary simws. 1k s capable of gencerating
impulses al a rale of alout 30 k0 Sbeats fman

3 Arripaareippday Blesdie oe A e oe e i of ] fes: T
is the ubly muscular cwresction between the atrial
and ventricwlac iwouscalatuoes, I berins as the
atrivventocular CAYY node crosses AY ring and
descends along the postervinferive border of the
roerrilereines part of the ventdoular septum. At the
upper bocder of the mwscalar part of the sephum, it
divides uio cizht aod Left branchuwes.

Superficial | 48
fibres of atra

Fly. 18.21a: Supericial fransyarse fibres ol alria aned Supedio
fibres o' ven‘noes 1, 2

Weresal
hhmas il sana

Fig, 18,210 “Verical hbres of alria and supsricial libres ol
weniri:le 3

Layer 1

Fig. 18.21c: Deep fbres of ventneles inthras layers
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The vght Preiveds of the A bundle passes diwen the
right side of the intecyentncnlar septom. A lacge part
enters tw nuslerator hawd Lo reach Lhe anterior wall
ol the meht s eodricle where it divides ink Furkinge
fibvoes

The Ieve pragechy of the AY bundle descond= on the
left side of the mwerventricular septum and s
distrbuted to the left ventricle after dividiog inte
Furkinje tibres.

e Porimge fAibres form a subendocardial ploxue.

hey are large pale tibres striated only at their
margins. They usually possess double moclen. These
acncrate impulses at the rave of 20235 beats Svinute.

CLINICAL ANATOMY

Thefrects of o damvsee b consbucrine =vstem resules
m Lardine arrhythmias, 1 e defects oo the normal
thythr of comfractuwon, Looept for o part of the lett
branch ot the AV bunadle supplied by the left
corvmarcy ortery, the whole of the cond LI.-L'IZII'IE._, sy stem
1= usually L.ul:l]::-l:lr;u.‘.l by the right coronary actery
vascular lesicns of the beart can cawse a v ariety af
arrhvthmirs.

ARTERIES SUPPLYING THE HEART

The Tweart i supplied by bwo coronary arteries. arising
froum the ascending aurta. Both arteries run io Lhe
conmary suleus.

F

RIGHT CORONARY ARTERY

DISSECTION

Carefully remoye 1he fal from the coronary sulcus,
I3anbly e (Ight corcnary artery in the depth af the reght
parl af the alncvantricular suloues

Trace e aghl coranary artcty Ssupenorly tooits
ahgln from the nght aome sinus and e ooy 100 WS
orte the poslorar sucfase of the Bcaet 1o e o ols
atrloventrlculae sulcus. 1 grees off e postencr nler
ventncular branch which 15 5c0r N poslonor intet-
varincular griave.

Tha 1ight ceronan atery ands by anasiomosang wilh
ihe circurflax branch of lall corohary amery ar by
dipping l2all dasp n ha myocardwm hera,

osllion

[ight eoronary artoey is smeller than the Jeft corenary

il

ThHI ¥.

{Figs 1A.24a and b} ot ascending aorka.
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FERICARDIUM AND HEART B

NEE
It fivst passes nwards and to the right Be cmerze

v Lhe surface af the heart betwreen the oot of the
pulmwnan trunk and Uwe right aoancle.

It theo rons divwnwards in the cight anterior
roronary sulrus koo the junction of the right amd
inforior Barders of the beart.

It wwinds rownd the inferior border to Teach the
diaphragmatic surtace of the heart. Here ot runs
backwards and B the loft in the tight posteror
curarary suleus too reach the poasterior inter-
venbricular proove.

[t terminates by anastoanosing with the ciroum flex
branch of Tett ronanary artery at the cous,

Brancfes

1

Leil'l-.,'r Mo s

a. Marginal

b Thore lemior inder vendonendan.
ST L e

. e lial oy BOES e

b Raght abrial.

¢ Tufunhibulac.

d. Terimanal.

. Raghr ventrcalar

M. Conus
Areg of (bl o
I Raghr atrium
2 Wentricles
a. Greater part of the night vendricle, eooeprt 1hee aren
adjoicong thi: ankerivr interventricular grosee.
b A& amall part of the Jeft vontnicle adjoning the
pustennt intervooimicular oo,
3 Moeturior part of the wnereenbncalar septom.
4 Whrle of the conduchnyr systean af the biearl excepd

a part of the luft bracch of the AY bandle, The 54
nody is supplied by the left coroauey ackery inatnn
40t of cases.

LEFT CORONARY ARTERY

CHSSECTICHN

It arisos FTI.'.ITI'I the anteriaor aottic sinus

Strp tha viaceral percardlum rem he slemocostal
surface af the hearl. Expoea tha artanar micrsentricular
brench of tha le% coronary adary and b geeat canhac
wein by carafully removing tha 1al from the antarlor
intarventricular sulcus. Mota e branckhes of b arfary
to both wvertricles and to the intarvenlrdcular Soptum
which liez deep 1o il. Traca the artery wmfencrly to the
digphragmatic surface and auperiorly 10 the ek ol 1he
pulmeanary trank.

Saction 2 Thorax
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Trace ihe circumfliex breanch of el comnery afeny
an the kel border of hean inlo the posterior par ol
the suloys, wharg it may end by anastormasing with the
right coronany artery or by dipping into the myoeardiom.

Prifioe

Tl corpnary artery is lavmer than the right coromary
actery I ariges from dhe laft pasterior aotic sinus ot
azocmding anchic.

o

1 Tho ackery Fiest rums Docwrgds arad Do the Tefl and
crnerges bivteegsn EPhe prulmonary nk and the lert
auricle Hete o gives the antoriar Sitemeartriculiar
Eragea which rong dovwe nwards in thie ronae of the
s peyene  The fuether eomlimuatins ab fhe left
curtmacy arteey is <alled the circwmtlve griery
(T 13,220 and boamd 13.23).

I AHer giving off the anteoior idervént iculae T
b ety e bbb Befb i the el antermer cornnar,
sulous,

F [t winds rouned Hie left bogeder oo the heart and
continues in the left pasterior corinary sulows. Mear
the posternor imteovenbrcalar g e U beeooanates by
anastomosing with the mght comaiacy arkecy.

Brancihwes
1 Large prrecks
a Antecier nterveniricula
b. Branches to the diaphragemiic sarface of the Tedl
veodricle, includicg a large disgonal Boanch.

AaCende) 4003

Lrft nereniry ame e

 Circmidke bianch
Pulmonmsy
Hunk

— Lnlennr
irrecnlrgalar
branch

Marawnal Branck
Fasleric wmenvenlisular brancrh

{a

Pulmnnary yalg-——, A
Anlerior 2edic SiFus
Artarar s : BT . it siru
Intarsarinrular | f s Rignl caramary
kranack afihe 1A darkry

B SOATY Artary

~ kanginal
Lot — Lrurich
EOalanor
EILINE Rlght
e 1T
Left
Teicuap
wvitlas
Wtral valve—' \

Posiarior
Posterior inlesrre pdricular branch

| A=dnieuce P -Pugiesior 5 = Seplal |

Flg, 18.23% Origin<* tho toeonary arte-ias rom He aart: ginusas
ared hAir orge In Bee coranary aulcus. as seen atter remoyal
td [Pk Atn Janaiorvecel pazdion)

T Sl fegeehes
. L.l atrial
I Pulmsinary
¢ Terminal

Arag of Distribution
1 Lef atrivan
2 Ventrwles
i, Cerepber part of the Tobt ventriclo, oxcept the arca
adpaning He pasterior interventmicular grooye.
E. A small parl of 1he right ventricle adpoining the
ankerioT inkerventeicular grooe.

Carzormfles
branch

o' e
Cararnany
ailary

Figint

COARInAry
arrry

o}
Figs 18,2a and b: Artarial supgly ol Rean. 3] Srerrocostl sufacs, and (b)) disphagenatic surlecs
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Bied suppled by bhie Pasterlar

Sghlcorarary adcry

—— Postanar
nleraenricilar
Jrarea

L&h wartnole
|
Figh |

Righl wenirichs -

S Arad yudped
v b [yt
LLFLFIErY ArkEry

Anlevicr —
Inlerae:nlAcnlin- Qrarsa .
9 Anteriar

Fig. 18.24: Transverse sertwon Ihecaige Ihi wenlriclas showirg
the areas cuppleed by tha beo codonary aremnses

3 Anterinr part of The inberventricalsr septum
(Fig. TH.21).
4 A partaof the Jelt braoch of the &Y Troadle,

Condiae Dominance

I bt 104 of Tmaets, Hie mghil coromary 15 cather small
and is ol alsle to give the pesterior inkerventricular
Peanch. o these cazes the circumflex artery, the
contmuadion of [eft corommy providos the posteror
inteerventtepcular branch as well as o the AY node. Such
e are Sl hed eft domenant.

Matly the cight curonary giv e5 posterior inter-
vesnbracular artecy. Such hearts are right dominant. Thus
thu arbery giving the postenior mtt-*r'-.rienm-_ular Bracch
i N desmimant artery.

Colkaberal Cheubalion

Cordioc Anastomoseas

The b comemary arteries anastomuese weith each other
in mvecardiom.

Exlracarmios Anomsfomoass

The COTOOATY ArteTid- anastonwss with Lhe fllowang:
1 ¥ara vasorum of the aorta.

¥aza vasorom nf the pulmonary arteries.

The intemnal tharacic artaries.

I'he bronchial artervies.

The phrenic arleries. The Last 1Tiree dpaalvamnose
thrrugh (he perrcardinm. These chanoels may apren
iR e gencies Wil bolh coreoary artemies ame
oilstru ke

TR

Bretvvgnade floas af plond (1 e Twing inAy dTTigabe the
myrcard o m.

FERICARDIUN AMD HEART 265

There anastomases are of litkla practical value. They
are not abla tn provide an altemative annvee mf Blaod
in case of blm’kagp of a branwch of a coronary. Bleckage
of arkeries oir catmary thermbosia usaally Teads o
death of myorardium. The conditinn iz called mv-
cardial infarctiom.

CLMMCAL AMNATORY

® Thromlsests of SOy arteny is a Coreiun Céose
el soaluleny et dn peasesie past roadd e ages. This
s e Lo emeocandial infarlion el venireular
Niheillvtion Fig 18251

# Incormnpzlete absteaction. gaaally dug oo KA of
(het Coramary driery Causes aggls acfored which
i s wikh agaonsing pieetm e precoethal
revion A1kl dower the mnedaal sl of the [eft arm
el forearo {Fa 12265 Pain gets relicsed by
putting approprate tablots below the bomgoe.

* Lopanaty angivgraphy determmes the sibe(s) of
marrueang or eochuson of the comonary arternes
ot ther branches,

* Angioplasty helps moremoval of smadl blockage,
't 15 dune waing =mall stent or small inflated
balluun (Fig. 15271 throwgh 2 catheter possicd
upreardds through femoral arteey, avrta, into the
COFOMAT Artary.

* [f there are larpe segrents or multiple sites of
blockage, contnary bvpass 5 dine using enher
great saphencous vein ar intemal thovacic arteny
as wrafiysy iFig. 1K. 24}

Fig. 18.25: Mypzardial infargton dua be blockaga of antgcr
imareentacular branch ¢ [ef coramary adery
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Frarnridoen

Hear

Ledial sids
af 1efi uoper linb

W

| |

Flg, 18.36: Pan ol engina pecioris dalt in pracordiom anad
aloeg medial border of 1 arm

Fig. 18.27- Sient gaszac in the bkxtked Soronary wiary

Inic'na
mammary

Venzos peal — artary grai

Sula il
plockage

Sanal gratl

Flg, 18.28; Gratts put bayond the sile of bhockaoe

®

VEINS OF THE HEART

Those are the goeat cacdiac eein the middle cardiac
vumn, the right margmal voin, the posternr ceincef the
left ventmicle, the vbhogue vemn of the Teft atriom, Ehe
anterivr cardiac vewns, and the venae cordis minmi
i 18498 and by Al vens ewoepd thae Lssb baao denn
mto the conmary sinns which cpens inbey thae righl
atrium. The anterier cardiac verms omel b eenae cordas
rninimi npen directly mbo the might atnurm.

Coroney Sinus

The covamwnary winus is the Jargest vein of the beart. Tt e
sitwated in the lett posterior coromary sulows. It is aboor
A cm g, It eneds by openiog into the posterior wall of
the might atrinen. Lt receives the tollowing mbwlarics.

Mmooy,
Irunk
LRI Ies]
S chlairgm ;T:'::_ll ledl
Sy -
S hu= -f!
ma-gnal
AAIBIT -
rarchias wnn

Lameal
carhac
N

Rt angural

Small vk AT vn

Posteninr ven ol —————
WA e

e WA RAMRAR YFIN

i

Rlghl

Obdige
vean al
BT aIr g

Condnary
L{RITES

Sl
sargas
ulhilh

A
cend i
uEn

{r)

Fige 10.2%a and b. Waing ol (e hear (3 Barmdostal salace,
and ik diaphragmatiz surface
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1 The garet cavdiae vean accompanies fiest Ehe enterior
mieseenbriculae artery aod then the Jelt coronory
artery ke enber B [elt coad of the curenaty simoe
(Fig. 18.2%].

2 The menditiy civefalc Dein awconmpanics Lhe posterior
wmberventnenlac arteey, and joins the middle pact of
the corammye sinus.

3 The=mral) rerdise oo acrornpranies the right coranary
atbery in the right posterinrcorenary solous amd joins
the Tigght end nf the coremary sinms. The vight
marginal vein mawv drain into the amall cardiag vein
(Fig. TH.2H).

4 Thoe postpeier vy af e Lefd beerfriede rans oo the
diaphmagmatc surfiace of the Teft eentnicle and endx
10 T Cornna Ty i

5 The ol vern of e beft etriven of Marsliall i5 a4 2mall
voin runnicg on the posterior surface of the lefr
atviarn. 1t terminates in the laft and of the catonary
sinus. 1bd=yvelops trom the lefl common cardinal vwein
ur duct - Covier wehich may somwetinies form a large
Ieft HUPWEIOE YR Cav

b The right smarginal wein accompairees The marginal
Peanch ol The fpghd crrprary ardeey. I omay either
deairy vk Lhe gmall spediag vein, o gy e
directly into the right atrium.

antgror Cardlac Vains

Uhe anpterngy cavdess e are threw or fouc small veing
which run parallel teone another on the anterionr wall of
the rght ventricle and eoally open directly inke the
nght atrium through it= anteruor wall,

Yenae Cordis Manirmd

The veonge cobais aine ar Thekesuan veozs o spaihe =t
rded B P e e BOus small v ale eless veins pressant
i all e chambess of the eard s hich opencdirec b ol
The cavily. Thene arg more nunersus o Lbe eaght side
of Ehe b DI noomy e lels This nnay be ene rgasomn why
Tl sided mlaccts A o counno.

LYMPHATICS OF HEART

Limphatics of The beart sceamprany the corenary
arbernes and Foeey Fege brumks, The right broek eruds in
ther Brachmacephalic rowdes, and thee Lol ernnk ends in
the tepchonbrooch sl Pty newdees ab B Biforeaen ol
e brachea.

MERWE SLFPLY OF HEART

Farasvmpathebic necees reach the heart via the g,
These are cardonbabiory; o stimmalabion fhey sl
cluen the heeark rabe.

S mpwrthetic oerves are dersced Erom the upper four
ta fove thoracie segrments of Lhe spmal cord. These are

FERM:ARDIUM AMD HEART

candiv-acceleratory, and on stimulanon they increase
the heart rate, and also dilate the covonary arferies.

Biith parasympathetic and Ay mpathetl-: MEryEs [T
thes superticial and dewp cardiac plesuses. the branches
of which run along the covonary aneries to reach the
myocardiom.

The ssparficiel candiae e 32 sibuated below the arch
oof the aowta in feomt et the right palrimare artery. Teis
formed b

a. The superian ceavigal cardiac branch of tho lafe

sy helic chaan,

br. Thae inferipe cervical cardiac branch of the fef

i et L.

The plosas 15 conrected Do e deeps cardiar plesus,
Bhar right corcnary arkery, and e e loft anteeior
pulrmonary plesus (Fig 18300

Thee dowpe cateeltae leanz 15 cdgated o Fronmt o Ehe
Eafurrcationy oof M teoc T, vl Beband B are T ol The
ports B s Formaed by all the caraag boangches derieied
from all the vervical and upper thooacu: gingaliaod Lthe
symipa thctic chiary, and e carduae Braochs of e agos
angd recorment Baryrgeeal eeees, cxcept Thase weltich fonm
the superficinl plesus. The riglit and lef halves af the
plevus shistribote branches bo the corresponding
onrimary and pulmonare plososes. Sepacide Branches
are prven ko the atris

¢ Cardiac pam 15 an schaemic pain cangsod by
incemplote absbruction of @ coroary arkery.

¢ Axers of poin fbres comyeped B the senmseey
sympathetic cardiac necees reach Hhorcie cne o
thoracic five serments of spamal oecd muoskly
threough the dorsal ret paogle of the Teft sule
Hince these dorsal rowt gangha ak-v recenee sengory
inpu lsos trem the medial saie of e, farcammn s ek
upper part of frond of chessk, the pain gets feferned

to these areas a= dr-_'pictml n i, 13,26,

» Though the pain it osoally referred ot leftsnde,
it may sven be refarred to right ara, jow,
epigastriim or back.

Davelopmantal Componants

T Rt acrivn {Fig. 18.11)
a. BEnugh anterint part—asrial chamber propur.
[ Sroumely poetlonsy prart—
= Aban ploory al pighl hoee ot sinos oo
- Tnteralrial seplum
Demurcabing papt—episla lemminalis.
2 Lkt abriur (Figs LR LA and 18240
i Ruowagh prrt—ateiak chamber propey
. Smusth part -
Absurphon of palnoesiry veins.
[nretatmial sephurm.
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THCIR& X,

Aympatnery han

o Righd vagus
Suparer creicsl | e i

ganlon -

bl prrvicsl §
ganglon 'HI !

IFAFAr ceracl
panqlan L
T1 ganglan
17 Ranglan
1% ganglan
14 ganghan

TH ganglan

¥ e
{ Dsp cardiae

Sympalratic ckam

Laf wsgins e . .
= 4 H“| Sugeatio caryical

RS

ganglan

[ | IRl |
Euugluu

Irdarkse camaical
gAngkon

T 1 ganpipn

T2 apiven
T3 gmaqhiea
T4 gaighmn

TE Qaighin

o

-

T Erom recurient
la-ymgual imrva
grver i1 e haras

phaxies

Fig. 18.30: Formetion of suparfcial and deap cardids exuses

3 Wight ventricle

a. lough part—proximal portion of bulbus cords
{Fig. 16.12).

b. Smuowsth pact—the comus cordis ar rowddbe partion

of bulbus cordas.

& Toft venliicle {Fig. 18.1A)

a. Eough part—whede of primitive ventricoalae

chamber.

b. The comus cordis ar T middle pasticn of bulbus

corchs Foarmes bhe sroocnthe praH.

3 Imderatrial sopham
a. Buplum primutn —iussg avilis.

T Sepiomn secundum—limbus foesa vvalis,

6 Interventriculac sepium
A, Thick rusrular in lowesr part by the b venticlhes.
b. I hin membranouws in apper parl by Tusion ol

inferior atcioventoicwlae cusloon ancd eighd and
left conus swellineg, Meombraneos paed ol enly
separates the tewe vendricles, Do also separales
rizht atrm from et veaknele,

7 Trukcws arterinans or distal part of bulbus cordis
fartns The dscending amta and pulmonary trunk,
a% separated by spiral seprom.

Spiral septum is responsible for triple relaten of
ascrniling anrta and pulmonary ponk. At the beginoinge
parlmanary frunk is anbeeior o aea::rm]-in;._.t anrtis, Ebery ol
i fa the loft amd tinally the fght pulmuman: ortery s
povaterint he ascending aorta (Fig. 18.14)

1Teart va fully functwnal af the sid ol sécnnd maonth
of intranterine hic.

FOETAL CIRCULATION

The Fewebass [(Greek offzpring] is dependend for its vokine
nutrtion o Ve methet, and this is achigved thrvugh
the placerta attached o the uterus. As the longs ate
not functimiig, the blood needs e bypass the
pulmoniamy crewt, The exygenated blood reaches the
fictus throagh the single ‘unbilical vein’. This vein
comtainiog vaygenatod Dluod feaverses the ambilical
curd tu ceach the Ieer The vsygenaled blowd bypasses
the hver via "the dovcbus venosus” W join inferior vena
cava. AS infeTior vend s draing inle Lhe Tight atriuom,
the oxygenated aod outrent dch blood brought by it
enters the rght atriam, Then il passes into the lett
atrium through Foramen vvale’, Lhus bypassing the
pulmonaty circail (Tags 1331 ard 1H.32).

Eroan the leit atrium it enters the befl ventricle and
traverek the systerme ciccod vin the azcending actta,
arch af asrta and descenduog thocacic and descending
abdominal aectac. The last renlioned wessel divides
into commemn iliae arlerics, Each eonyuten iliac artery
termminates by dividing immo estemial amd intenal iliac
arlaries. Arising from byvo obemael iling artories ano
Ihe ien umbilical artecies which in tuen pass through
Ihe umbkilival cord to end in the placenta.

The derxvgenated Blovd from the viscera, lawer
lirmhs, head and neck and uppoer limbs alsa enters tho
right altivm via both the inferior and supetior vona
cava, This venous blood goins entry inte the eighi
vontiicle and leaves it via the pulmomary brank and
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Fig. 18_%1: Foetal circualion in gl /soherlic)
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Eaclicn 2 Thoras

exl  THORAR

Hrman, FAad and nak
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Fhy. 16.32: Dreeails o1 foelal girgaditinn. Porcenlage of oeggen
yy Bood yeszels 1 gal In members

bkt pulmonary artery, The loft pulmonary attcry is
juined o B It end of arch of aocta via 1he -:IuL s
arteriveus’ Thus the venows blood fraversing through
the left pulmonary artery and ductus arteriosus enlas
e TefE el of arch of aurta. % the Jese erding thuoracic
il absloweal aortae ger mised Blood. At the inteinal
Hige end it passes via the two umbilical artevies b
reach the placenda fr soorpenation.,

o for bypassing the lungs and for providing moy gen
and nutritivn to the developing embryo and fnedus,
fullinving structuces had to be improvised.

a. e umbitical vein

b, Druetoy veniv-os

c. Turamen ovale

@

. Durctus arberiosis

¢, Twir umbilical arteries.

At the time of birth, with the atacl al breathiog
pricess, these stroctures (1-5) refrergless ancd gradpally
the adult form of cicculativm tabes over.

Changmes at burth:

a. Lungs stact funclivinine.

b. Llmbilical vein forons lizamentumn eres.

. Dhuctus venn:us forms ligamentoe. venosum.

d. Foramen svale closes.

e. Dructus arterivsus fonms ligamenlom arle cioasirm.

f. Umnbilical arteries rorm masdial amdilical g s,

 §

Mrsmordcs

Heart valves “Try Pulling My Aoma”

Tricuspid
Pulranary
fedatral
AL

* Elearl ax a pungs [oc pushiog, Telocnd der the Torees
ard Joer gexd of the cogans of the body. Due o
avnpathiedic stnnulabior i is felt hum ping aganst
Hawe clwest wall,

* ALl the componenks of et ventrcle are thocker as
it hivs o push the blood from tep of head o the
bowss o fuwt,

* Loft abrivm forms mwst of the base of the beart,

* Coromary arteries are functivmal cod arbenes.

* [ain of heart due b myocardial infarcton is
refuerred co left side of chest betveeen Sed and Gth
mntercestal spaces L alse ger extended o medial
sle of left upper limb in the acea of distributbon
of CH and T1 »panal scgmants.

CUNICOANATOMICAL PROBLEMS

{ase |

An adult man was stabbed on bes upper left side of

chest He wan taken b the casualty d2partmet of

thie hoeipital. The casuaalty phv-‘:u.mn nuoled that the

s1ab wound was in left thicd inteccistal space close

tov the stormum. Fucther the patient has engorzed

weins on the neck and face.

* Yhat is the sine of injory?

* Why are the veins of the neck and face engarged ?

« What proceduve wiruld be dime as an emergency
measure betore taking hion o operation theatre?

Ans: Ihe njuiy is in loft thind inkercostal space
imjuring the pericandiimm and right venncle, cawsing
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hacanprineedien Yoins of the sock amd Bace are

engonred ws the venae cavae are ek able 8 pear

tlooad i che right atrivm Mencarda] fageing is oo

tre bk vwib ther Bleod Froen the petacandial caviy It
o R EAR T R T SR DR N A T

Case 2

A A0-vear-old lady while playiny lennis, suddenly

bell deetn, hualding wnto her chest and Tedt arm Joo

Ly v et pain.

& Whe is Lhe priin in e chest?

o Wl i the pain i her lefl 1eom?

Awine T s o Vet SRPOAILIL A HAPe Thes |.’||i:.-'
Famdead A dhere voan e reead Boz e oetsen, Sinee
ittt hd maen Do snpphied. the msoeardiom st
i aernic bl raascd ssoecal pain, The poin is
canrisad Ty abreuends v i e o el mass Uy it lerd e

a9, I'|'||'l.'|||“|r i ore ez Lee e (b e vorwe 30 Ahreceie
T A menb ot e -_i.||'|.|| Core s Sie s e ey e ee

il

F3galann ki ke Hoesiimie seysmiesnls, e ramn s

FERICARADIUM AMD HEART

relerred Ao the skie area T sopprlices Huae rnedial =y
v arrm vl T2T3 sl Lhe el roslal spaces,

Case 3

A L0-yeae-uld boy Bd mild coogh and tever. The

Fhoesician coald feed The ingreaged male at his pul-e,

bt cold ook hear the beartkear en the kbt side of

his chest. After e Lhoughl the plyvsician swas able

e Jeed the heact beal aa well.

* Wlere 151w aeemal apes beal heard?

o Momme Lhe congenilal anomnaly ol e heart which
el case rsaladite vf heael el to be beldan the
Teft sude

Ans Aoy beat mopemmally beard o the leld Bilth

mibercsbal sqrae, oy Trean swdaiernad b, weilbon

the 0 fate=al B The coeggenndda! aneeatals i 1his
vzt 1 estoemaradza webien e Beeand i plagedan the

rrelil b of L bsoet Thagopoe Dol es Besecl vl

[efthy kesreoslod spraves 4o Che pighil af The inferiar pend

uf the st

MULNME CHONCE GIUESTIONS

1. The srructanes covverrg the Tt arc;
a. Filbrisws peoicardium
. Parigtal layer ef serons pericandiom
. Yericardmal cavity
d. All of the abaee
2. Boundaries of oblique simus are all sxeepk:
a. buparior and infetior cavae on nght sde
b Antarworly by left atriom
1*'11-.t9'r1-.'|rl1.-' Ly Ilbht atrium
d Tafl =icde by I-F-Et rulmonary veins
3 Boundanies of bhase ot heart are formed by all excepr:
1. Fowr pralmnonary vrins
h Chssrhagaus and descending aorta
o Pericandium
d. Ascending aarts
4. Apun vl tHhes Tweard is felk at:
a0 % e lateral (o midclavienlar line in left Bih
Leikesron s bl spCE
B9 oo Lteral to modlelaveeular Teoe un Lefl Sith
trkieroes bl spiace
oo Lvteral baoelebay poulor Teoe i Lefl Bt
ierosbal spaice
J.o 9 e lateral boomedelas ol Tine wn gl 5l
rbereosbil spuce
5. Dntew clianecls of Twart aee ol eroepr:
a. Superior vena covin b Infunoe vena cavia
c. 4 pulmonarny veine A Mulrmosacy ticunk

6, Traubeculac cacnae al tight ventricle is in all
Fulluweine Foroos e
a. Ridgens b. Bridies
c.o Papiblany moscles do Chordage weoddmae
7. Righl coronary artery arizes from which sinos?
a. Anbetior aorlic sinus
. Righb poostesriver octac Simus
¢ Tl (et Tinr aertlc Sinuws
. From anleriot and pustecior avchic sinwses
& Blownd To hw interventricoler septum is supplicd by
a. Dnoly righl coronary arkery
b Oy lefe cornsnary artery
¢ Anlerior half h'.' rl_ght circonary artery aoed
fsteiar half by left LUNICATY artLr]r
d. Anlerior '*-“lr-:l by lel1 COIrONary arlery aril
pesbes i 143nd Ty rl_ghr chTonary arkery
9, Curanry A1 leries snastomaoee with all thae follwe g
rberies caoepl:
o, Witk wasn I 4] the acrla
L. ¥asa vasarwn of pulmonary arteries
¢ Bronwchial avlenes
o Anskerior inlescesdal arteries
1. Fuugh par of lef venti e develope- fruon.
a Wbwabe of priovitive venlricular chamber
b. Froxmnal part of Dulbue vonlis
¢ Mliddle parn of Lol condis
. Distid part of Lulbus condis

AMSWERS

1.4 2 3.4 1 b 5, « B <l

T B Bd 10. a
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Superior Vena Cava, Aorta and
Pulmonary Trunk

Sl i inieinnad Fa- o veindinde, aiflie sendis |lllll||'1.rr\.|r\.| el Ao .1-\.-.-._31 Bt psar i

INTRCDUCTHON

Suprowr vena cava brings decscegenated Dlood Trom
Lhe heowl anad 1t b, npper lintlas and ueras el hesart.
Autta and pulmonary trank ave e ey Pag exat
channmels triva the beast, developing o a siogle
runcus arterivsos, The twio are intinately related b
each nter.

LARGE BLOOD VESSELS

DISZECTION

Trace supanar vena cavd fom gyl of brst right cosal
canilage whers it is l'omed by union ol left and right
brachiocephalic weine Lill the Lhird aoslal carilage whera
il opans inlo right atriaom.

Trace tne sacanding aorta Irom 1he wveatibule of 12X
ventncle upwards Eetween supericr vana cava and
pulmongany irunk.

Arch of aora is seen abowve tha Bifurcation of
pulmoneny irunk.

Cut jamenium areriosumn 85 it connecta the ekt
pulmenary arery to the arch of aona.

Trace the left regurant laryngeal nerve to ihe meadial
aspect nl arch ol aorta.

Lift the side ol aesophagus forwards to expose the
ameriar surace of the descending eora.

Lift 1he thephragm loraards and exposa the aorta in
ihe infesicr par of Ihe posteropr madiastinum

SUPERICR YEMA {AVA

SMRCIOT vt weve BE o Jacgs venee channel which
wolleuts blocl drom the upper hall of the body and
driamte b inko the oeshe atruere It fecimead Ty the uoaen
of the oight & md Teft brochioocpbahoe or swoomeehe vens
bohimd the leseer border of tHhe frest eogb costal cirtilage
clses ta the sternuwn, Cack brochiocephalie e s

foroned behing the corresponadangg sbecncebavivuTi pind
by the umion of the kel jue ulocand sulcbie e ceing
{Tag. 19,10

Course

The supemar vera viesn i alont 7 9m long 1L weging
bohing the loweer Lorgor of e steeeal end of Lhe fiest
right vostal carblage, pieroes Hhe pengardiom spposile
the sccond right costal coctilage, and fermuonates by
apening inte the vpper part of the tight akzaam bebing
the third right costal <artilopye T 1420 1 has oo
valves.

Relgfions

1 Anfoener
a. Chest wall.
b. lotemal thoracic vessels.
o Anterior margin of the mghe Tung and pleors.
d. The vesisel f= covered b pericacdiunm i ks hosweer

halt [Fug. 1420

2 Ma-rernyw

a. Trachea and right vapus (pusterooedial e bhe
upgper et ol Ui vertn cava) feve Tig. 10020

b 1ot of right lueg, postecior Lo Lhe lower pard.

3 Adediil
A Antending st
b, Drachioe phdlic antury.

d [aiteral
4. Right phrenic nurve with ACCOMPaTying Vit
b. Right prieora aod [uogs (Frg, 193]

Trnbutanies

1 Thee Agbigue e L e over the rocd of the ight g,
e arprznis kg Hie st Lo vena cas 4 ad the les elof
e smeconnd wombal cantilage, just bul e g latoer coters
e pecicatdoam.

2 Several snall mediastingl and pericardial veine drau
il he vema Lat a.
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Fbclavian ve g

Rl EndnMcaaL11a veat -

Wana us g

DLE ] PEE GVl

SUPERIOA v ElA CAVE, ADATA AND PULKMIONARY TRUMK

— LAl ~rabnk

__.J’E Claviche

— e LagchoLaphale, pen

Cusla. cAni ages

Fig. 19.1: Surface marking al weina of \hora

Auanl rdarnal ugg ar wen—-—

Eugin| SuhclE ¢ a0 w2 ——

R qht mnachsacephake wein

SLDEID wANE eA =

Pl s wmn —

- Ll e lerat Ligdiar we
Eracheciepian anery
Ledl saliclasnae war
Lt bnachigeapoal; wein
L suhrlaa atens

Ar:hal axne
Ledl pralmeireiry iwlery
Pernzandenn

Frlrareiwy Liunk
Asimrdireg aarti

i R:gnl AnJm

Fig. 19.2: The supancr vana Lava dnd s selalions

CUNICAL ANATOMY

* Whun the sopenor v cova s obstewcted aleee
the trpineens uf the aimgoe wein, the vemoas blood
ut the spper half of the oody e retamed throweh
the ey ow vean; wnil the superfioal vens ace
dulated vn the chest up b the costal mocgm
iT1g. 19.4%. Blkd from wpper himb = retuened
throagh the cemmunicobing vems winmg the
vems arouncd the scapula watn the antercostel
vems. The latker vems of buth stdes dron oo veni
AEF AL,

= MWhen the superor veng cavo e obstrucbed beliay
the vpening of the azvpes veme. the blood s
retuimed theowgh the mferor vena cava va the
fetrowal vein; and the soperior veanes ave disated
ar both the chest and abdoonen up to the
saphanais opening in tho thigh. The superficia)

L GenieCling the Tateral thevacic voin with the
:~,|,||_h;-rri.:ial gpigastric vein is knaswn as the
heeracoeerzasteds wein (Fig. [9.5].

nocises of medinsbinal syndiane, the signa of
:,-I_;.I,H_‘Tiur viemal Lol eledeaclicen ane e brst b
AR RUIT.

AORTA

The acwla is the preat arterial trunk which reoenees
ceay eena led Blownd from tha Jeft venbncle and distmbate:
it all parts of the bedy, 0 sbudied in Lhaseisc i the
ol ing thired part-

1 Ascending aorta.

2 Arch of the aorta.

3 Lwscending thuoracic aocta
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274 THORAN,

Asrarding aaris-

Falmeanary Irunk

LAl phe s epe-— e

Trachssa

LeH wagLis nerve . .t £

._\_\_:_\:.

O N
S = Rl al-reen: imve
SLPBF S wENS CAYA

Muszis il secarel imdereasial spare

Inl=r1ad oAk Yyeesels

Hianl alaura

Highl ung

— FagnL JLimceany amary

@;—_@Iﬂ_} Hiunl Brancus

ull

Rionl waous reres

K =

Oestanding saris

{Esophagus

Rayoay wein

= Thdes dogt|

Fifzh \hoc i vericbra

m 1
e
=

o
.

| T

Fig. 19.4: Qbstruction 13 superior yara cava aboveé lhi

apening o wena azygoes

-Ili Lalera
|

Iharacig w1

Rl ETERTRE S
wAn

S1.peicial
w1 gASbAE wan

Grmad sogleemius
Wi

Fig. 19.5: Obsiructicn la suponir vena cava below the
Qo ning Gl wered Ay

ASCENDING ACRTA
Crigin ond Coursa

The aseepding avna arizes From the upper end af the
Left sepdepche. Mo aboul §em g amd s sndlised in

the pericardivm {Fig. 1% 2).

It begms heling the Left kalf of the stormomm at thye
Leweel aF thee loweor Bsarclor off Uthe tind coestal EEI]'I:I'..‘IE._’,I:
It cans |_|.|_1'|.~.'ard;.'.. furveandsand b the right and berormes
conbnoes withy thee acel ol The acrta at the steenal
end of the upper Teoder of the seeond right costal
cartilae
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g

Al the rowt of the awta there are three Jilatatims of

the vesisal veall called the aortic aimeses, The simoses are
anturior, lett posterioe and riglt postemor,

Reder | aees

Ay

1 Sleratlire

2 Raght Tung arad pleura.

3 Infunchbulum uf the dpght ventricle,
4 Rowt of the pulmanary trunk iFig. 193}
8 Raeht auricle.

1t

1 Tronsverse sivin ot pelicardiam.

2 Lrft atrinm.

3 Right pulmonary artery.

4

Ripght bremchus [Fig, 143,

R TN ¥ e

1
P

i,

1
z

SUPLTIUr ¥ cav .
Kipght atciurmn.

R FLS T

Fulmonary trank aboen.
Loft atrivon below.

Branchas

rd

The vight coruamasr) drlety anses from anterior aeric
giry [Hee FLE__ L 22

Ledl corvamacy arkery arses frem the lelt posterior
LY L [FRR TR T

CLINICAL ANATOMY

# Aprtee knuckie: In posteToantarior view of
radicgraphs of the chast, the arch of the antta iz
seen 8 a pragechion beyond the left margin of the
mudliastinal shadow. Lhe propection is called the
aurtic knuckle, It becames prominent in ald aga
(=t Fig. 21.12).

= Cagrchakion if Hre aurti 35 a localised A W il
the ancta opposite taor just beyond the stlachergot
af the ductus arletiosus. An @xtensive collateeal
Circulation develups hebwaen the bronghes of e
subclavian arteries amd those of the desoemding
aurrta. Theze inclode the anastominaes Bedwiess, e
anterinr and posterion infereoskal arlesies. These
arleries enlarpe preally  and pnu'lug--: i
vharar teristic nnlching on 1he ribs |;1-'|g 198

# Puctas arderics s, eannepdie aeteriostieg 2eed 2 bt
durkees arteriviis. Duyeme foetal lite, the duckes
arterina i o shuoel wide channet connechingg the
beganting ol The left poloeosry artery wath the
arch ol Hhe gorti pnoedeytely distal o the oo
of Ehe deft sublavsm artere, I oonllucts mese of

SUPERICHS YEMA Lava ADQATA GRC PULKMOMARY TRUMK

28

the bdord Teem 1w right centricle info the aorta,
Mg shaert circsiting, the lunpgs, After birth it s
cloged funchivnally withim about a weck and
amafomically within about cight wicks. The
rearuanks of 1w Jductos fucm a Aboews band cabled
thae Gaiureateqe arferfosne {Tg 19 7) The Iofr
recurcent lacvneesl nerve heoks around the
lginnen b arbenesum

The ductus mdy cemain patent alter Birth, The
comc ko s cinlled pofeerd dectas arierasas and may
cause secious prollems. The condition can be
surgically treated

Avticarreiz arrererusn i a localised dilatation of the
avrtw which moy press upon the lelt recureent
larvrgrei] necve Jeading W paralysis of left voral
vord wnd hoarseness. I8 may also press upon the
ﬁurnn.mding gtruckures and catsa the madiastinal
syndromme (Figp 19K}, i dvspnnea, dysphagia,
dwsphimia, ele.

ARCH OF THE ACRTA

Arch uf the aoeta w the continuation of the ascending
aurta. It is situated in the supecive mediastinwm behind
the leraver halt of the manuhrium sterni.

Course

1

[t begzing behind the upzpes bordes of e second g
stemcw endral joind G Figs 17.2 10 17.4)

20t runs upwards, bacheards amd Lo the el afes
the el sade ol the Bilwcaton of lachea, Then i
pPasses dusepwacds bebaend e IO b huas ansd on
Ihe Tedt side nf ihe Doady of Elie foarib theracic
senlelba, B anches cade he oot of 17w Jedl Lo,

3 Thepads al The lnses Daeaden of e Ty of e eaeth
Munacic Vepdelil) P Teouming continueus wilh the
descenadimg acona.
Thies b Tesemwtinge angd the erd of aecTeaf aarla are
at e mapnn o] .‘;“hl_ﬂ.:l;.__r't'l it Degrins anterioely ad
ends prasteperly

Ralohions

Aangapgt, e e ed fes toe Lot

1 Four merses foome bebore backwarls:
i Luft phrenic
B Loswwr wervical cird i bransh of the heet vagues,
o Suproer cervical cardeac branch of left

sympathetic chain.

o Left vagus (T 1409)

2 Left superivr intercostal vean, Jdeep to the phrene
neryve and soperficial o the vagus oero

3 Luft pleurs and lum.

4 Frmaoms of Hvmus,
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Saction 2 Thorax

THORAK

1t

Figs 19.8a and b: (a) Coarctation of gorta. and I0F s on ke nhs

Toruous
iAol
amery

Destusiling o tha nb

l tharacks aora

— Subiadian arory

{bj Arilerior [nleroostal erbary

Patant ducius
EHE

Flg. 14_F: Patanl ducius areriazws

Fostedary ond fa Hie Bigh!

1 Trachea, with the derp cardiac plesus and the
bracheulrenchinl lymph mevdes.

2 Veraphags.

3 Luft recurrent Barpmgeal nerve.

4 Tharach: duct,

3 Verteboal colomu,

SapEria

1 Thres branchis oof Flwe arch of the aoreliy:
a. Brathiveephahe,
. Left covmonom carotad.
c. Left subclavian acborses (e 19.160)

2 Al threr avterics are crossed close g their arigin by
the lett brachivcephalic vein.

Mgy

1 Titurveation of the pulmonary irunk.

2 et Pronghos,

A Ligamenlouw arterivsum with supecfucial cardiag
J_'rh_":tu;-\. TIRIn

4 Tefl recurrent Inl'g.fngﬂl OEryL.

Branches

1 Hrachirrgprhalic artery whach divides inka the fighi
camanun Carobid and right subclavinn arvetes
{Fuyg. 14.2).

2 Lat commumern carakid artery.

3 Lot sublovian aglery.

DESCENDING THORACIC ACQRTA

[escending themacic aurti s the cond natiom ot the arch
af the anrta. It lies in the posterior mediastinom
(s Fig. 17.4}.

Coursa

1 It legins an the lebt side of the lower bovder ot the
bindy of the fourth thoraoe veclobn.

2 It descends with an inclunativen to the right and
tow rinates af the lower border of Hawe tweelith tharacic
verlehra.

Ralallan:

A retgrtar

1 FusH ol lell o,
2 Pencardivm amd heart.
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SUPERICHE VENA Cava. ADATA AMD PLLMOMNARY TRLIME

RiphLmlernal jugular wemn

R sLhriguian uen

Riyhl brachivesptiaic wen

Cuparar vsnp GALE

Arpgus ven

g LcH iriernal paoalar vein

'l

Brach acephabc afery
Let subclgaan wan

Lr4 b=zhircaphalic wsin
— B4 5LOC dwian ahery

AzAIE Anenrysm
Lefl palnionany aifery
Fapeardiom

Fuliraaly I,
B sad g dora

Fighd alnam,

Fig. 19.8: Aocrtic anaurysm

L&t king ang plaura

Lafi phranic nArsA

Leafl wapeey il Laslal wain

Cardizz narscs

Let vaple ——

Diemep cardiae pleas

Ll iecurienl largryeal nere

Therdn duir

Fig. 19.9: Tranzwerag

3 Crsophaps in the lewer part.
4 Duaphragm.

Posfano

1 VYerebral column.
3 Hemiazygos vains.

To Fhe Right Side

1 Oesaphapus in the uppet part.

2 AZYROS vein.

3 Thoracic .

4 Figh! Iang anad plewea (Fig. 193]

Manuarium

Triyinas

Arch ol dana
Fignl luno

Highl nhrane. ne:raa

SupArar ¢ANA CAuA
Fighl w05 nerec
Irachas

Gl ayus

Fowrh Iharacd: urrhahia

seclinel of e (hiokas assing tl’ll’l}ll_.lgl'l 2 Inurh horace verebora

for tha L et Side
Luft lunp and plevra.

Brearvches

1 Mine posterinr intarcostal arteries on vach side for

the third to 2leventh intoronstal spaces.

The subenetal artery onoeach side (o i 14 B)

3 |wo left bronchial arteries. The right bromctal artery
arisas trow tha thicd right posterior intercostal ortery

4 Oesophageal branches, supplving the middle one
third 1of the qesnphagos.
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Bection 2 Thorax

eill THORAX

Inkemal Mioraci: wosse s

LrH Bessinecepnaliz vein —

Bracluvacepaaic tunk —

1 Alt ;amman carald adery —

LAft subclaian arcey

Lall fnrurren [aryngeral neree

Qesaphagns arad fraci; ek

r
Ledt luim i
E.__,.-"-_.-'
e
i

Hichl brachircephalic w2 n

Figh: pFmas rares
- Tracmel

Rigft wams rarea

Ir-erceE-al vresmels

'1.& m_\\‘h\\;:-q_;hl|ul1|;|
. H""\-\.\H‘x_ i

Fig. 19,7 Transvarsa sachan o Ihoraxz passing through the third thoracic vareba

un

Perirardial branches, w1 the postenor surface ol Lhe
Terirardium.

f Mediastingl branchos, b lvonph nodes and areclar
lizatge nf the prskerine mediastinum.

Supsticr phrenie artevies fo the pastenor part aof the
suprrion surtace of the diaphragon Branches of these
Arteries anastomose with thase of the mousco T
Phwm.: angd pericardiacnphrenic arterios.

PULMONARY TRUNK

The wcle E|'|_|||r||_'\-||.=:|:.-' Ik slanls Fromn the suenmit of
infunclibulum uf erghl ventricle. Both the ascending
oarks anad pulincnay trank are enchesed ina comnum
gleeve of sereos pericardiom, i lront of transverse
sinuy of pericordivm. Fulmuenary runk varrying
dessvpenaled blocd, overlivs Lhe beginning of
ascendiog aorhi 10 cowrses o the ledl and divides
mbo right and Teft pubinanary arleries under the
concavity of aarbe arch al 4w level ol stemal angle
(Fig- 190 s 19 3

The vight pulancnay artery courses ta the right
beliarnd deverding aorta, amd supecior vena covd il
anburior o gesophiag s o Tecomne part of the moot of the
Tumge, Tegrees ofFi s dicsd Tuaneh by lhe upper lobe betore
entering MueDilom Wilhin the Tung the artery descerds
prsteralalioral e the main bromehas and divides libe the
brancha into Jobr ared segpnental arlerics.

The left pulnwniey arlery passes Lo e left anterior
tev descending thoracae sords e become park of thae ool

“]

of the Teft Tung, Ad il heginning, it is conmeched to the
trberdor ispect ofarch of aartaby igamentum acleross,
a remoant of doctusacterisus, Best of Lhe cowese is some
as ot the right brunch

® buperior vena cava 15 the second largest vein nf
the 1.1-|:1l.'|‘_!.'.

o Vorw acvros brimgts Lhe veneos blised foem e
pusterior pacts of thoraci and abdominal wall.

» Anrta is the largest vlastic alecy ol e body. Tt
Lakes cograenated blid b afl paats of 1he body
gt the [nmgre.

* Thun: s ooeradual Iranzition Trem it clasto: nadoe
t muscular matuee o i branches.

» Pulmanary trunk arises frnn the ighl ventricle.
M osoon divides into right aocl Jeft pulmonary
alerier which varry deosvgenated bload drom
right veniricle b the Jungs for owy el .

* Fulmonary townk and asoonding avca develop
from a common seuPce, T [P0 us arberioens,

# There in fraple celationehip belworn Qe o
sresls:

- Ulase tir heact, pulmonary dewbb lies anteriee to
ascending acrta.

- At upper border ot heart, palmonacy brunk Les
to the WeF o ascermdingg anrla,

- A little aboove this, the rght prilmonary ariery
Tivs posterior b the asvcilmg aorla.
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CLUNICOANATOMICAL PROBLEM

A teenoge girl was complaining of Dreathlesspess

The physician heard a ‘'marhine like murmur’ duning

auscultation on the socagnd 187t nderovstal space. chsr

tathe margin of sterman. Thene weie cemtinaoe thrill

o the same site. (N geibing radicgraphs of chest and

angincardiogiaphy, A dingnosis of patent ductus

ATTECINENS wal S e

* ¥hal i the ‘rachwe-like” mormuor?

* Hawe can the shunting of blocd be provented

* Degoritae bricfly the funchon of doctus artoriasus
during prortal Iefe When does it close?

SUPERICR YENA Cava. A0ATA AND PULMOMNEAY TRLIME

Ans: The duwrlus artetanaue. i3 a patent channel during
fetal life tar conducting the blood Erom 1ot
pulmnonaty artety T arch of anrkd kevand Hve orzin
of lett subrlavian artery. The dustos carries blod
from vight ventiicle b descending 1heracic aorta
This 15 necesazery a5 mgs aee et fomclioming. AEer
birth. weith the functiomirgg of langs, ductus ackerireas
obliterates and becomes legamentgm arterimsugs 1
Ehig does ned ek pioce Do e cgaams ov e aut ot
N by thetd, trene i ik Flowe Of EBload Troam ook
it Poalmernary artery gy vise bo imdchine ik
i, The beesderent] s surpsical.

MULTIPLE CHOICE SalESTHONS

1. Bronches of arch ol acrla aee all et
a. Nrachice phahe trunk
b TRt comumen carmoricl
¢ Lett subclavian
d. Yerbebral
L. Posterior idercosta] arlenies of desvending: thoracae
anita ars.
A. e paics
. Ten poirs

b. Lleven pais
d. Twelve pairs

3. Aoctic ansueysn mav cawse [ollvaing syroplanis:

A, Lvspnoea b. IDrsphagia

. Dvsphmmia d. Allal the abone

4. I'osterior relabioms of ascrmding areta are all eeco:

&. 'lIransverse s of prricardam
b. Kight atriam

L. Higllt rulmonary arlery

d. Kight bronrhos

ANSWERS

1.4 2. i 3. 1 b
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INTRGDUCTION

Teachea or witdpipe is the patent tabe for passigee ul
i koo Teorn hwe lukeds. Incomtrst, sesophag s [ying
bcbuend ke braches apeens caly while drinking or cabng,
Thascasvic thucd baings ihe lemiph from mawer part of the
bowdy ko Hhe Took af 1he neek.

TRACHEA

The trachena (Latin sir ovesel) is oo wrde tube Tying omare
ur legs in e anidlioe, in the loever pathof the neck amel
im the saperior madisstinam. (15 wpper end i@ onn-
tmuous ikl the lower end ot the larvny The trackea
in the ek covered by the wsthnwes of the thyrd
pland amc acts 4w a abieid e trachea, At ks loweer eoed
the trachoa onds by dividing inte the nght anad 1eft
principal bronchi (Fig. 20010

The traches i» W40 L2 ewin keenmthe, Bs oxteroal
diaoneter maasures alwral 2 em i males and abowl 1.5
co in females, Thae Lamsn iz smalker in the living than
in the cadaver 1t e alwnt 3 mm at onc year of age
Lruring childhouad ik corpesprmad 3 B the age inoyears,
with a maximum of abowt 12 mm in adults, i.c. 3t
incTeases 1 mm per voar ape ke 12 pears.

The upper end of the trachie livs al the hsver border
ot the crcoid cartilage, opposile e sisth cervical
vertebra, In the cadover it bilutcated lower end lies
at the hwver border of Hee BEanlh Elweracic werlebra,
corresponding in frent to the sternal angle. | owever,
in living subpects, in e erect pasiore, he hifurcation
bies Al the lover border of the gisth thacagic vertebra
ard Jdescends still further ducegs mspinalion.

Lheer mnst of its lerggth thae frachea Jees in the median
plane, it faeat the Iescer end F deviates slighthy B the
righd. A it rome doseneeards, the et prsses slightly
backwards follveing the cucvaiure of fhe spine.

Trachea, Oesophagus and
Thoracic Duct

A Kl .I".l';-;m:l. bl aandrra ) fs e .l".l';l-l'gl elfeare ¥ fendld mersdh
[ i ey

Rulzlion: ol Ing Thanacke Port
Antanory

MLanulrrinm statni.

Aterngdhyread muscles.

Rewnains of the thy s,

Lefl rrachisowrphalic and infeower thyeond veins.
Acirtic ach, byachiocaphalic and Teft conmmaoen carolid
LT

Cheep cardine plesus (wor Fig. 19.49)

7 Some bvmph nodes

P e b b

o

2
L

Af
&

Thyrond rardage

7
ot
T

Uriceed comilayge Thyraid gland

Tracre=a e s AN E
L camamon
rarmced amery
HBrarhacephnk: i
inink 3 Ll subayan
atery
b4 princ
Fright principa) == frch of aoma
hrorchus
1
1 -
1
|
Laf parcapal
; E@ bianehl s
5

Orsapiaqus =

Fig. 20.1: Trachea and It3 relatons
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Paslefiarly

1 Cenophapis.
2 Yerrehmal column.

Oy the Riph! Sida

1 Taght lung and pleura.
2 Fighr vagus.

3 frygos vein (Fig. 20.2).

o he Lef Side

1 Arch &f aala, =B comuien carotil and ekt =ub-
clawiat arke jei.
2 Left recurpent Jacvieeal netve SR, 20.3),

Slruclute

The frachea has a [ibrwelistic wall supported by a
cartilaginone skeleton furmed by Cashaped rings. The
tithgs are aboat 16 ta 200 in number and make the tube
conrew ankerdaterally, Pusteriorly there is a gap which
is closed by a fibrovlastic membrane and contains
tramsversely aranged smooth muoscle known as the
bracigalrs. The lumen is lined by cilinted columnar
¢pithelium and contams many muocous and sereus
rlanads.

Artanal Supply
Infetior thyroid artetics.

Verhous Croinoge
Into the left brachincephalic vain.

Deanplapus —5
Tranes

Rignl vagus

[Right brachioceahals vein
— L=A brarmemaphaic vain
M BupLnar vANA GAuE
— Righl pIrAn. 1A

T— Pericardum

Foot of nght lung

haphbragm

\
e InfEnarwena LAy

\ CsaRoghagus wih
arsaphagaal nlgaus
RlCINNe g

Fig. 20.2: Mmidiasdinum as smmn iriwm the dght sioks

THRACHEA. DESCPHAGUS AND THORACIC DUCT

L=l -eroranl——,
aryngral nerse ]

Laft snbclavian ey L “rachma

SMmary

Laft Cowmiren Clesupeisgusy

Aoy sty
a ThOmasK AL

~&Ht Supsanor
wleengly wein

dr=h al s
~rdl wagmes-

Lefl phr=nde maros

Thorssia:

Pancandiurm At

- Jahraqm

Fig. 20.3: Madiagtinum as S fiom b I6H sicke

Iymphoiic Droinoge

T the pretrachesal and paratmcheal nodaes

Nerve Supply

I Fanswnpaffelic; Menves through vagi and rocureent
laryngeal necves. It is.
A. Sansory and secretomotor to the mucens

membrane.

b. botor to the tracheali= mascle,

? syperpatienie. Fibres teome the middle cervical
ganglion reach it alang the inferior thyTnid arteries
and are vasHmator.

CLINICAL ANATOMY

* 1n radiographs, the trachea is seen as a vartical
translucent shadow due to the oontained aiv in
front of the cervicotharadic spine (Fig. 21.12).

# Clindcally the Lachea is palpated in Lhe supta-
glernal actch. Motmally il is dadian in position.
ahill of Ehe trachea 1o any side indivates a
mred sl shaft.

# Dhuring swallowing when Ihe laryny is elevated,
the trachea glopgates by strefching because the
tracheal bafurcation 12 oot permitted o mnve by
the wortic arch. Any dosnward pull due e sodden
i forced inggaratuon, or aorhic aneurysm will
produce the physical sigh knovan as ‘tracheal bog”

= Trachzestirr: I s A surgical procedure which
allowes jar b eoter dicectly into trackhea. It is drene

mebooksfree.com

Bectmn 2 Thorax



Section 2 Thorax

THQOR&K

m Cases of Pockage of aiv prathsray inonoss or
Lary na,

* Az the tncheal rimgs are incompHele posteriorls
the cesophngus can chlale duiby swallueding, This
alusey alTeees Bl glearmeter of e Liachea L e
cuntrolled by the trachealis mnscle This miscle
naccvvees- the calbee of Hae I‘thI.-'".. |._"v|‘:-|'|'||‘.ll‘t-"'."uﬁ'll"l:,:', the
containgc. aic if the voral cumds are closed This
increases the explosive toroe of the blst of com-
prosacd Jir, as scoars Incoaghng and sneefing.

* Mucus sacretions help in trappi ngs inbaled forepgn
prarticles, and fhe swiled omucus is e eyl
by coughang. The cilia of the mucous memlcaoe
beat upwards, pushing the mucos booeazds he
pharvn.

* Lhe trachen may ot comproessed by pathinlpggical
enlargamenty of the thyroid, the thermuaes, Lempin
nedes and the aoctic anch, Thes causes dyspoamia,
irTitative couwsh, and »ien o busky voee

DISSECTION

Ramaowva the postarior surlace of the parledal pericardivm
hetween 1he right and lalt pulmonary vems. This
uncovers The anterior surfaca of 1he cascphagus Intha
postariar mediaslinum.

Find the azyvgos vain and s Inbuiarles on the
vertebral colurmn 1a Ihe right o the casophagus, Find
aril 1ol the thoracic duct o the 1B ol XZ2ygos ven,

Identify 1he cternal. sternocostal. inechondral ard
cogiochondral jnints on tha andarior aspsact ol chast wall
which was reflected dowmwards.

Expose the ligaments which unite the heads o the
nbs ko 1he vertebrel bodies and inlervanebreal discs,

Faoiures

The iksupbagus s o narrow muscolar tube, formimg
thr fuod passage Beleeen the pharyns and stomach, It
extends from the lower part et the neck to the upper
part of the abdomen {Fig. 2001). The oesnphagus is
abuur 25 cm long. The dfube is ilattened antero-
posteriorly and the Lamen is kept collapsed: it dilates
only during the passage ol Lhe boed bolus, The
pharyngo-ocsophaged unction is the nareowest part
of the alimentary canal excepd for the vermiforom
appendix.

The oasuphagus eging inihe neck al ke lower
wrrder of the cricoid carbilage where iE 3% continuous
weith the liovwrer emd ol The pliryns.

1t descends in front aof the veriebral celuenn thraogh
ithe zupetinr and postecicr parts of the mediastinom,

and piveces the dia phirigan at the level af tenth thoracic

vertehra, I cnds by apening wln the stomach at s
cardinc ood at the level of elevenih thoracic vertebea.

Curvoilunss

In general, thee cesophaizus s vertical, but shimwes slight
curvarures in the follieamg dimechons. Thers are tawn
side to mde corvatures, bodh lowards the laft jser
Fig. 17 A} Oine 1= af the poat of 1he meck and the other
near the lowwer end. Tt also has anteroposterinr
cieatures that cnrrﬂipund b the curvatuees of the
rervirofhnracc spina.

Conerlcthidn

Mowrally the oesnphamue sheses 3 constrickians at the

lowing levels.

1 Al ils beginning, 15 cmy & inch from the inciane Weeth,
where i is crorsed by cricopbaryngros masele.

2 Whera il 15 crosaed I:n.- the aochc arch, 22 3 £ 9-inch

From Hhe incisar teoth.

3 Whore it 18 crosaed by the left broochoe, 225 cm S 1-
imch ferm Hye Dncisor vecth.

4 Whoere it pierces the diaphragm 37,7 e 13-imch Tenim
the incisor l=ath

The Ueskamce Fram the incisor teeth are impectant in

passing instruments like endoscope into the

o rphngus.

Eor sake of sonvenience the celations of (b
ﬂES[jF‘hﬂgllﬁ may b shadied in threa parrﬁ—c-.'rwcaﬂ,
thoracie and abdoaninal. The eelatinns of the corvical
part are described i Volume 3, and those of the
abdominal part in Yolame 2 of this book.

Raldilons of tha Thoracic Fart of e Casaphogus
Arrferidary

1 ‘Irachea.

t Right pulmonam arkery

3 Leht bronchus.

4 Fericavdimm with beft ateiam.

5 The diaphragm (Fips 207 and 20.3).

Poshenoy

1 Yerlehval columao.

2 Right posterior infercostal aobedies,

4 Thoracic duct.

4 Azvpee vein with the recmindl parls of the hemi-
ALV VLS.

Thoracie aurka.

Bighl pleural reces..

Ciphragtn (Fig. 2043

=1 & U

Fo the Right

1 Right Iung and ploura.

2 Acypros vem.

3 The right vigns [Figs 20052 to o).
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Trachan

TRACHEA, GESTPHAGLS AND THORACH: OLCT

Azypos ven —
Rghl palmanary arlsp

AEWIOL vE)

Dezophaguy
= Tharacic ducc

brch of anna

Lef sudmonacy arery
Lan, brow: s

[AIlnA of paNEArc M ard hagrt

Thoracic duacl

Orsoendng IFArack: sorle

DesatiaLe

=== Muszular ning lrimed by nghl s
al diaparanT

—'|— Slomach

Fig. 20.4: Srutiurez i 1he posierior med azhnum seen Alles tmngal ¢of (he haan and pericanderm

Brachicoaphalic
Ir.nk

cavelarery %y Yy
=0
- Iy

LoA
subclavan
aten;

=Py vagyws

UrsapnBgLE
and chnmane

Trachza ard
Azl

lef? racurnend
larprgeal nore:

Left lung Rxghd g

Third 1horacic vertahra

tal
7 Rngutani
= ekt grincipal
WEDLE— \ = hnirchi
Oesopls
e e Yo gyl
—Theman ducd
Descanding—
thorado aorts 4 \
FIMh tharacic vartabird
[1:1]
Cesocphagus — ﬂ_r_!-' = Chaphaym
A ily plexus -y
WANg Pl s
[rancariing -
thoracic anrta
e TRHsrACC L

Ei ghtl‘i IhaiacH: wamelra
14

Flg3 2i-5a ko &7 Carline drawings of three saclians throwgh the
cesophanus A diferant levals of thoracic verebrae

fofhe Ll

1 Anprtic arch.

2 Left rubclavian artery.

3 Thoracic duct.

4 Left lung and pleara.

5 Left recurrent Lavyngeal nerve, all m the sapenes
mediastinum (s Figs 19.3 and 199}

v the prolerior mwsdbastwiden, il is redabed tu
1 The desrending thatacic anela.
2 The leit lung and mediasginal F-lf-ura {am: F|g, [ f1,.3]

Artoncl Supply

1 Therervical parl including, the sogomend ups to the arch
ol antha is supplied by the ioferor therond arbenics,

2 The thoracic part as gupplicd by the ovsophazeal
kranches of the aort;.

¥ The abdgminal part is supplied By The oosephageal
Branches of the ledt pasten ackery

Vanous Droinage

Blond fromm the dpper pack of the sesephigos deains
inta the beachiocephalic wew from the radd e part i
g b the agygos vems; and from the Jower eod o
goes b0 the Jelt gastrie vein and vena aeygoes via
heraazygos veln. The lewer e of the ovsophages is
ane al Hie sites of poctosystemic anastomaoses,

Lymphafic Drainage

The cervical part deinns te the deep conocal nodues; the
theacicpack b the pesterivr mediashinal nodes; ond the
alrlvrimal part b the el pastnc oodes,

MNeareg SuDpify

1 Peragympathetsc merves: The wpper half of the
cusophagus v supplied by the recurceon larvmygeal
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Baction & Thorax

EEEE THORAK

nerves, and e lower halt by the resnphageal plesuos

formed maialy by Hhe Deea vagi. Matasvmpatho e

noerves are sensery, roehor gamd secredimcelne o the

sl L,

2 Syggtreret oeres: For Ny hall ol pezophapis,
the fibres come fromm oddle cervical ganglion and
tun with infenor thveood arteries, For esear half,
the fibres come dircctly oo upper fuor thoracic
ganpghia, to form ocsophageal plesus beiore
supplving the ocsophagus Sympathotic necves ace
VARIMORT.

The pesuphager plerws is formed mamly by 1he
parasvmpathetic thronegh v buk syonpathetic filvves
ave alse prasent Towards the [oower end of the
resaphagus the voagal Fibres feco the anterior and
posterion gastrac netves which enber the abdomen
through thr ecsophageal opening of the diapbiragm.

CLINICAL ANATOMY

* I parial hypeclensien, the communications
Bertiareon bl pwnlal and systemic veins draining
e letwrer @il af the rﬁpmphagua dilate. These
dalatidinns are called ovsaplzaceal savices. Kapture
of thesgs Yairices can canss s=rinus hastnatemesis
ar wimitimg of bleod. The gesnphageal varices can
B vissheed racdiogg i aphically e bariom swallme,
they prcluce wrorm-like shadoes [Fig 200e0

¢ Left atom] enlargeroent as i anidral slenosis can
alsa be visashsed by Bariam swallow. T'he
erlarged atmum causes a shallow dopression on
the front of the vesophigus. Barinm swallow also
halps in the diagnosis of vesephageal sirctores,
carcinoma and achalasis circlia

* The normal ndentations an e oesoprbag os
shnuld be kept in mind dorng tescphagosaapy
¢Fig. 20070

* The loveer ond of the cesophagus 12 reermally kept
closed. 1A oponed by thistimulue afs fosad bolus.
[n case ot neurpmuscular mooucdinadvan, the
lowret end nf the cosophagus fnls tu dilake wilbh
the atrival nf frod which, therefore, Jccumaksies
i the oossphagus. This conditiun of newra-
musedar inconndination characrerisod by mwlahty
at the wedophaps be dilate 15 know s Sacbalasaa
cardia” {Fig. 2b8). 1t may be due e congenital
ahsence nf nerve cells inwrall of ovsophagus.

* lmpeaper separation af the trachea foom the
cesahagns during development Zives Tise (o
trachen-nesnphageal fistula {Fig. 20.9].

¢ Compreszon of the mesophagus an ciases of
mediastinal syndeeme canses dysphiggia or
Jifficults in swallmsung,

¥, Yarces
|labe verrs)

Fig. 20.6: Decaphageal varces

/]7 Duliine of pasophegus

Iredepilalieny 2ausad by 3oMc anch

||| 57 Indenlafien causad by IsH branchuy

\Ii[ —_— Ehallpw iredenlaledy suorsed by sl alrans

i

Crasphirap i

Fig. 20.7: Hormal ndandations o aazophagus

Mo panskalss

dilalion due b
| La-up of fead
|

]
—4F—I|I.— L orasar b s Al

| II sphancicr lails 1a

| ralax
|

Fig. 20.8: Achalasla cardia
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Drzaphaga™ alresa

Lerwms) seaquieti§ Cornmelend
lo Irache=a

Flg. 20.% Traches-opsophageal fisiula

THORACIC DUCT

Feahyres

The thorcic duct 15 1= largest lymphatic vesczel in the
body It ealends Eram the wpper part of the abdomen
tu the lowaer pract < the neck, (rossing the posterior and
superior parts of e mediastinum. It s about 45 cm/
15 inch lomg Tt hag a headed appearance becawse uf the
Prosemce of inany valves in §ts lamen (Fig. 200100,

ey —— LB e rna Anular vein

. Thoradc does
I
Owscphagus
— L Ll sbclawean win
T4
5
——— De=cendivg hataciz aore
TG v
2 ASCAEERY NAMAZYRIS vem
brpgts vEin k
Hamiazygrs wain
L1l
Y
el ks Cishema chy
— T

Flg. 20.10: The course of the thomeic duct

TRACHEA DESDFHAGUS AMD THCHRAC IS DLAGT !

Comss

The thoraci duct begins as a antinwation of the uppur
cnd of the cisterma chyli near 1he losver border of the
breelfth thoracic vertebra and onbess Lhe thotas through
the acrtic opening of the diapheagm.

It then asvencs through be postericon mediasiinom
traeem Jewel of 12eh Mwecacic verlebra b Sth thovacic
vertebra whore o crosses B fhe right side ke the Jeft
side. [hen it courses theowgy the sperior mediastinom
along the left edye uf the vesophagus and reaches the
meck.

In the neck, it acches lateratly an the level ot the
transyverse process of seven b cervical vertebra. Finally
it descends in rmont of the Gt pacl of The leltsubelavian
artery and ends by upenmg ke the angle ol junction
betwean the left subclavian and left wtemal jugular
RIS,

Raloiion:

Allte Aarthe Opening of the tMaphrogm
Anrcrarhy: Diaphraym.

Pasrericrly: Wertebral column

T Ha roalit, Azygos vein,

Te dbr el Anrta.

in te Posferior Medlaslinum
Anterinrly

1 Diaphragm {sr Figs 19.1 and 19.5]
2 Qusapligus.

3 Eight pleweal rocoss.

Toateriorly

1 Vertebral colomm.

X RiEht Jrimte Wit inlercieital arierics,
3 Termunal parts of the hemiazy s vers (Fig. 2010,
T the vight: Adygun vein

T tlre Teff. Cuesoending thoracic aotta.

In the Supedor Medias inum

Anterorly

1 Arch of aurka.

2 The urigin of the lefl subclavian acery.

Postermerly: Wertchead oiplumn.
To the rochf: Chesapliagis
To the teft: Meura.

fnthe Mack

The thoracic duct Furens anarchvising about s 4 crmniabove
the clavicle. The acch Tus the tnllivving relabons,
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Saection 2 Thorax

il THORAX

Righd lymarah: duck

Asghl ugular lyiph iunk

Ruhr &ubefavian homph bonk

Fighi beoancheaman aslingl prinph Dok —

IMersaaral lenph vesses — 555

Casinma rhyl

Mg nal hag [ymph ronk

Fig. 20.11:

Auderiory

1 Left common cacistod actery.
I Lueft vagus.

F Loft ivbernal jugular vein.

Pusioriarhy

Vertebral artery and +vain.

Sympathetic trunk.

Thyvrocervical trank and its branches.

Left phrenic nema.

Medial bordar of tho scalonus antevior.
Frevortebral fascia covering all Lhye steuctures
aLentivined.

7 The firal part of the lefl subclavian aetery

T e B b e

Tribularies

The thovacic duct receives lvmph from, rouaghly, Both
halves of the bedv below the diaphragm anad tbowe oeft
halr above the diaphragom cFig. 20110

[n the thoraxs, the theravic duct ceceives Teroph
vesaals frram thee poateriar mediasioal misles and froom
srnal] Dkercestal oondes, AL e root of th ek, cfberenl
vesae s of e ndes i the neck fucom the feff eoewlir
Iramk, aned thase Trern modes o e calls Boemm Lhe Jefd
sl hazien runk. Thiese froks eod ey the thoracice duact.
Thee L bepuctenredarstioa] fret doains lyonph frem the
Tl half e Ehe thenas acl eoods in e thoracie duct.

,','-‘—-— Leh brerchomediastnal lymgs irunk

Il— ThrRAKIs dJrl

[h=scending nevzcs ymph runk

Intc:5Niral bemph Arinh

L] lunnlean gl Iunhk

E xirrnal ihac lymph Inane

T [ributaries of [he thorack: duc

o Trached contams Ceshaped beadine cachlamnons
rngs which are defoent postenorly. so that the
cwrsvphagas situated Behind the traches 15 not
compressed by trachea,

» [rachea buyine at dth cervical vertebm and oy
it thoraac 4 {in expiration) by dividng inte b
principal bronchi. Trachea s alveavs patenr.

= Cesophagus is 25 cm leng, bke duodenuom and
urcter M maxomum part abowt 20 cm82 lie in
thoracic cavity.

* There s oo digestive activiby in the vesuphag s,
Lower part of cczophagus i a site of porteaoval
anashomaoses.

# Thoracic duct drains lymph from both lower
limbs. abdominal cavity, left side of thorax, left
upper limb and left side of head and neck.

CLINICOANATOMICAL PROBLEM

A young lady during her midpregnancy poriod
cenuplained of rapid breathing and difficuley in
swallowing. She alse gave a histony of sere theoat
with pains in nwer jrints during childhood.

= What i4 the likelv diagnosis?

= What is the explanatinrm for het symproons?
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Ans: The diagnosis mnst likely is Rheumatic heart.
[t occurs due to streptococeal infection in the throat.
Irs tunins affect the mitral valve of the heart and
kidney as well. In this case her mitral valve got
affected, leading to mitral stenosis which causes left
atrial enlargement due to its incomplete emptying
into the left ventricle

TRACHEA, OESOPHAGLUS AND THORACID DUCT

The enlarged left atrium presses on the oeso-
phagus, as it passes behind the heart and peri-
cardium. 5o the patient complains of dysphagia. A
simple barium swallow can show the enlarged left
Ateiarm causing natrowness 9f the oasaphagias.

As enough blood 15 not reaching the lungs, there
1% anoxia in the body, leading to rapid breathing,

MULTIPLE CHOICE QUESTIONS

1. Indentatinns in the oesophapus are caused by all
FICFpL
a. Aortic arch k. Lett bronchus
¢ Lk abrivom d. Left ventricle

1. In mitral stenocis, barum swrallowr is done to see
comprazsion of sesophagus due toenlargemant of:
A, Baght alrium
b. Left atmium
¢ Left ventricle
d. Faght ventricle

3. Cesgphageal varices are seen at:
a. UUpper end of nesophagus
b. Middle reginn of cesophagus
¢. Lovwer end of opsnphagus
A Whirdy of vesophagus

4. Right side relatinns of thoracic part of cesophapus
are all excop:

a. Right lung and pleura  b. Ay vein

c. Right vagus d. Luft vapus

ANSWERS

1d C2E ae  dd
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Surface Marking and Radiological
Anatomy of Thorax

-!fﬂ.‘:ll'i-"ﬂiri d=r3 liM‘l MFI!I.*F Hjﬂ::'l"h’il I'l.l'lli' lj!'.i-ﬂl I{l.l"l Fi‘fﬁ A 'I‘llII P T rﬂ\'l'l'i"'lﬂm

INTRODLCTION

Surface marking is thw projection of decper strochures

un the surfuce of body.

SURFACE MARKING

The oy atwd sl Bssue sonface landimarhs have Teen
degeribed i Chapder 12
The surface marking af imporkant stractures is
deseribod here.
Mo (Frg. 21,10
Lurngs {1z 21 38 o 21 43
Huiart (higg 21 5]
Cirdias valves (g 21 46)

surloce Marking of Poraiol Pleuro

The cereioed plenme is represented by a curved line
frrming a dome over the medial one-third of the clavicle

1 raAl ol npipar aondar o by
ol sarabral 11 or spea el GV

Slerial gage

Arght pleural saec

XiphispArnAl gnt

RinhL sphicostsl angs -

_ﬁ.

Lewel of egphilh nb

—oval af 1enih nb

Coslo-
variediral

vrith a heighr of about 2.5 cm above the clavicle
{Eig 21.1). Pleura lies in the root of neck on both sides.

U'he antevior marsgun. the cosremediastinal ling of
pleural reflection is as tollows: On the right side, it
gxtends trom the stermoclasicular joint dewnwards ancd
medially to the midpaint of the stemnal angle. Prom here
it continues vertically dinwnwards to the madpoint of
the siphisternal joint crosses to right of xiphocostal
angle. L the left side, the line tollows the same course
up bt the level of the rourth costal carbilage. 1t then
arches ounwards and descends along the stermal margin
Uyt to the sixth costal cartilage.

The [ferior margfn, ar the costdiaphtagmatic Jine
of pleural reflection passes laverally from the lovwear limit
of its anterion margin, o that it cros-es the eighth rib in
the midelavicnlar ling, the venth rib in the midaxillacy
Liner, arvd the: bwelfth cilr al the lateral bovder of the
sacrospinalis mwscle (Fig. 21,25 Further it passes
howizentalbe o Littde helese the 12th ik ta the loser

Moirlauinuar ir=
Glavick:

Mudgullary line

L prg tac

Levwal o oarl atal carilags

Cuslal maEg n

Twmlith rla

b Luwesr Lasider l by of varlobid T12 01 upgs

borde- al spiqe < Ihe sare veflears

Fig. 21.1: Surace markirg of the parielal phaurs,
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Pasiptal papa

Hanzaral hesun

Okicar Nisnure

Lumy'vizoeral plecra

Coaladiephregmanc
LU NLEHY

Fig. 21.2: Farislal {Black], w=oeral plaoraa and Iung (pinkl ion
1he laterar aspect. Coslodlaphragralic recess IS gen

border 1o the twvelfth thewacic verebra, 2 om lateral tao
the: Lipjpet burder of the hualfth thoracic spine {Fig. 21.5).

Thus, the pleurae descend boliny the custal margin
at theee places, al the right xiphicostal angle, and at
the right and left rostevertebral angles below the
twrelFHl rib behind the vpper poles of the kidness. The
latber fact ia af surgical impottance in exposuce at
the kidnet . The pleura mav be damaged at these simes
(Fig. 21.1).

Scapuia

Lympbar varkabea

ELRFALF MARKING AND ASDICHCKSICAL ARNATOMY CF THOHRAX

The pesterior margns of the plevra pass foeo a proant
2 o lateral to the pweltth thoracic spine to a paint 2 cm
lateral to the seventh cervical spine. The cestal pleura
becrames the mediastinal plenra along this line
{Fig. 21.3).

Suarfeacre Moking of he Lungy/Visceral Pleura

The apnx of the hung coincides with the cervical plewra,
and iz represented by a line cumvex upwan.l:—: CL=i e,
A5 cm abeve the rocdial one-thacd of the clavwele
{kig. 2141

Ther agdevier horder of e ripil e I.'I'IFFFE-]:H'I-]'Id.'i VELY
closely ke Ml ankervior margin e cotirmediastnal line
af the pleura and s ol dined by joindng:

= A& ok ak e sherooclasicular joint,

« A point in e median plane an the skenal angle,

* A point m the medion plane just above the

saphisternal joint,

Thu ruterive Bonder af e igf! ey cuttespamd s b the
anbervor margm uf e pleara upe ioothe kevel of He
towrth costal corlilinge

in the Jiwwver part, b presenis & cardiac twitch wf
variable size, From the level of {he (oucth costal cartilage
it posses laterally for 3 52m fooan the slernal margin,
and then cucves downwands and medially 1o reach the
mixth coestal corfilage 4 cm from the mesdian plae. 1
the repinn of the cordiac notch, the persardmm iz
covered vnly by a double layee of plevri The anes o
the cardiac notch iz dull en percwssion ond is called e
aroa of superfiead cardiac duifhe:s.

—— Ceey|egl warebra

Zaleue: fssune

aretal feura

Coticeanebral angles

Fig. 21.3: Parimlal ftdark] ared visearal pladrae (pinky on ihe back of thoray cosiowsiehral angles are saen
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Seclion # Thorax

THORAX

Lurg —

Hanmanial AREL b

b ‘
widin [ |

Hugh| aiprizestal urg e
Cuylaresdes:lingl reess —

CosTackarhnagrueiee fweess

i
I i

1 u.mﬁ

A

5 . Carvial phadra

Cardac ralch

Cardisc area

bl que lipgire

Lirgqu A

Fig. 21.4: Surfaza projeciion of the panetal pleura (black). visceral plouns and lung (pink! or the front of the thorax

The deer Iorder of each Tungs lics tso ribs bigher than
the prasngedal plowral reflection, 1t crosses the siseh riboin
e midclavicular linw. the eighth fb in the midaxillary
Tire, thae tenthe riboad the Bateral border aof the srechsr
spary o caeds 2 o Linteral tothee renth thoracic spite.
The posterior berder coincides with the posterior
margin of the plearal retlectdon except that ils Iower
el lies an thee [evel of the renth thoracic spine.
The obitme fesiene can be deawan by juimmg;:
1 A pont 2o lateral to Hhe IR Thoeaie spine
2 Anuther point an the it il o The madasallacy
line (Eiwes 21,2 and 2131

3 A third point onothe sickh costal caclilage 7.5 cm
o the median plane.

The kerizonted fisdene is repeesented by o line peining:

1 A pointon The anterion bonder of the rgshr long at
the Tevel of 1he ot cosbal ciarb L,

2 A senomdd poink g thae firfth riboin the midaxillary
line (Fig. 21 2}

Behween e visoeral and parictal plearae the reces=€5
e pravent. Costediapheigmatic are present on bath
anwles and ape abeu 4-3 cn deep. Cestomediastinal is
(et o left sl e ekt of stermum between 4th
and By comta | cartilinges.,

Swigce Marking of the Bordan of e Heart

The npper teder 12 marked by a straight Jime joining:

1 A puint ar the lower brrder of the second eI gpadal
cartiloge abour 1.3 con fromn the stetmal margin.

2 A parint it the wpper border of the third nght costal

carhilagye B +m brom the stemal macgein (Fig. 21.5).

The inicwr Ioprder i3 markesl by a straight Lline joining:
1 A paint irt the Jowecr Becder of the sisth right costal

cartilisge 2 4+m from the sternal morgin.

2 A point ot the apex ©f the beart inthe left fifth

rierveestal spiace ¥ on brom the midstemal ling,
The vight order 15 marked by a line, shightly conves

ta the right, imng th right ends of the upper and

LFapar
mwdpr

Fagant
arwvar

— LihH
Hovar

-cH
Tiopl=

|
LW gh=r

5 1‘&
- Sancrariricil af \\ﬂ‘&__ N
| groave - i
Fig. 21.5: Sarace peopection al the bargders of 1he heart
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loweer borders. The maximuom convexity is about 3.5 om
from the median plana in the bourth Apace.

‘The feft wonder i= marked by a line, fairly conves s
the left, jrining the et ends of The upper acd  Lowser
brrders.

Atrigventricular grrove in macked 1y o Iine droen
troom el sheroial vond ol Lot 3od costal cackilage: o e
steroal end Of cighit S costal carlilage.

T avresn of tae chest weall veer iy e heart s calhed
the prrcardaen

surace Morking ol the Cardhac Valves and

the Awscubotory Argaa

Suund procloced by closwee af the viadves of the heart
Lt b hueiord wasiogs g sbethozcope, The svund ansing n
refatien bo g particular vialve acc best heand nok danece]y
over thie valve, Butat sreis situated some distaoce aveay
frum the valve o thee dircction of blood flowe through
ir. Thuse ore called muscultatory aceas. The pusition
of the valves incelation to the sutface of the body, and
of the awscoltotury areas e pgiven in Tabie 21.1 and
Fiz. 716,

Artardes
Itgrnal Marmenoey {Thavoeic) Adery

It is marked by jwining the followng points (Fig. 21.7%.

1 A puint 1w above the sternal end of the clavicle,
3.5 cm fronn the median plaoe.

2 Foints marked aver the uppar 6 costal cartilages at a
distance of 1.2% o fram tho lateral stemal border.

A ‘Lhe last point is marked in the sisth space 1.25 cm
fram the Lakeral stormal border.

Puilrmoneery Tronk

1 First ik the pulmanary valve by o herizental ine
2.5 long, maanly alooge the wprpee Trarder of the
ledt Grd costal cactalage oo par by over e adjuining
pach of tHhar stecooam (Fy. 21061

SURFAGE MARKING AND AADICHCKEICAL ANATOMY CIF THORAX 291

2 Then mark e pulmonany trunk by B paralled lines
25 ¢ apart eom Lhe pulmanary critiee upseards fa
Pl lesfl A0l corshial carkilag,

g Ao

o] _' ._l_'

1 First mack the aochi oruice 1o slighdl e oldique line
2.3 e loog cunomng dewnwands and o Lhe Tight
cAter e beft B lF of Ehee shertam beginnimgg ab thee lovol
of e loawer bonder of Ahe lefl 3nd costal carttilage
[Fixr. 2% 6L

2 Then mark the ascendirg aarta By ke pacaltel lines
2.5 cm apart fromm the aectic arfios apratards b Lhe
rizht half of the sternad angle (Fig. 21.A1.

Archofihe 2000

Arch of the aotky Bes behand thwe Lewer Tall of dhe
manubrim steeni s wppuer coneex Forder i amackeed
By a hine which begin: at the right el of the skeenal

Bare: frea

Fualimarary anea

Salirinany vale

r' BSEG agnea
I —— il al wahes
1
%

TrizL20id walve

g_ | O

\%ﬂ*@“ !
q.“'."f-., ritral areg

1 ,
U . Trez amfar: Gred

Fig. 21.6: Suface projeclion o e cardiec valvea Tha pozdion
ol the ausculatory erees is alsa shown

Tabie 21_1: Surece merking of tha cerdsc valves and 1he sllas of the auscullalory aréas (Fig 21.5)

hewder od Ihe Hrd bett cosiel carilage end adipining

AcsCellalony ares

Saconil leH inbearcosial space
near tha slamum

Sesord ngh nostal cart lage
near ha slemym

Caclis apes

he Methln oposite the [el hurh costal carblage

VYalva fugmaier of orfics Surlace marsimg

1. Pulmonery 2.5 om A nonzontal leeg, 2.5 om long. behird the upper
A &l the Shémpir

2. Ao 2.5 cm A slightly abhgue lina. £ % cm long, batund the lgh
haf ot the stennom af the i2vel of the \ower bordar
2l lha 184 third ¢oslal canilaige

a Miral 3em An oblique ina. 3 acm long: behrd the el Fad of

4. Trcuspd 4 G- Mrost abliqua of gl vihees, heirng nearly vertcal

Lowear and af 1ha slarnum

4 am lang. oehird 1tha nght hall o the slarniorn
Cpposite Ihe faudh and hith spaces
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Saction 2 Thorax

THCOARAN

| hyrorere zal e

Siubizlavidr arbery -

Inrarng thonaeie anery —

lermad-gmuar ol The — - =

wilgreal I aic sehary
;-’f ey
angnaltin:

ERIT

Musculepbrenn: rAary

=

Fig. 217 Tho ongin, course &% tenniralions of the inlemal
tharacic adery

angle, archues upwards and o the b iesugh Hie centre
af the manuboam, and cnds at the steemal eod of Hhe
lerft sevond costal cartilage. Mote thal the Degnming anal
the crl of the arch lic at the same lovel, Wehen macked
an the surface os described abon e, Ele arch ook ach
smaller than it actually is ecause of [ereshoctening
(Fig. 21.80.

Descanding Thomncic 4Aarfo

Duscending thoravic aorta is mavked by baas parallel
hrwes 2.5 om apart, which begin st e steemal end of the
lett second vostal cartilage, pass downwards and

fdrdian pane
Sruckna o
il ﬂ""\-\.\_\_\_

LeE cenmm
raralin

Laf gubelyyian

Bracheckaakabe —I-\-\.
lunk i .
; ! schoanra
Searnal amghe P
e —I T
i ™ mletexeskal
e SEace
e E .
- .\-\-- o
Rigrtmipple &) , [ B— Lell rppls
b ' I
£ i~
Deyewnding

Zowrmlk rghl —

rrlal radilage Ihzrac: Arda

Flg. 2.8 Surface marcing ol spma arerigs 0l 10

Qi |
| £

|u-*

mudially, and end in the median plane 2 50 abuwve
th franspylovic plane (Fig. 21.8p.

Brschiocephalic Arary

Bracluooephalic artery is marked by a broad line
eberd ingg from the contre of the manabrium tothe vight
sferiwichreicolar joint (Fig. 21.8).

Laft Common Carolid Artery

Flu thovacic part of this artery is marked by 4 bioad
I cvtending fromn a peint a litkle Bt lefl of e centee
ool the manubrinm ta the lel stermmelavioalae joint

Laft Subeleavion Arhary

The thiotacic partaf the et sobclaviso arteey s marked
by a broad vertical line aleng the left burder of the
marubrinen ol 4t Leftof the left common catotid
artety.

Vehns

Supatior Vamnr Sova

Buperict Yena Cava s ondrked Ty feoo piarallel lioes 2 om
apart, diawn frook the loweer Torder of Hhe nghe first
ciilal cartilage W the apper Dorder of the thoed dghe
cuctal canldage. vverlapping the right marngin of the
slepnun Mg, 21.91.

right Brachiocephalic Vein

It marked by by FmrnllLI lines 1.5 ¢cm apart, drawn
fromi the onedial end of the righl clavicle t the lnser
basrder ol Lhe right tirst costal cartilage close to the
stecon (Mg 21.90.

Left trochrocgphaiic Ven

[ is marked by two parallet lnes 1.3 cm apart, drawn
from the medial end af the lett clavicls to the lower
border of the first right costal cartilage. 11 crosses the
left sternoclavicular jdne and the npper halt of 1he

manubrium {Fig. 21.9}.
=== Ll dwal b
h
\

_,-"-
Ir=arnal
Nl ar -.rgmr'rr‘

Suaclanan—

wiein i a.. Clavics

Hh]l'ﬂ\l% i
4 g aphnaly: ) .-;! Li:ﬁ
e '|:- brchoranhale
Ve aZvous R
SupEen
. _|.:l'|_ Caslal
Erd o e I'|_
VEMS Rava _|: achlages

Flg. 21.8: Surface marking ob valns o momay
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Trachen 1 markeil by bwo parallel lines 2 con apart.
driaven from the Jover border of the cricoid cacvlage (2
cm below the thvroid noetchy to the sternal angle,
inclhiming slightly to the right (Fig. 21.70).

Right Branahus

Eight bronchus is marked by a broad lne running
dmwnirards and to the right for 2.5 cm from the Tower
and of the trachea to the sternal end of the right tind
coalal cartilage.

taft Bronchus

Left bronchus is marked by a broad line running
direnivards and tirthe lelt for & oo From the Toveer end
orf the trachea b the left third costal cartilage 4 cm Friom
the median plane (Fig. 21.10h.

Cesophogus

It is markad by o patallel lines 2.5 o aparl by peining

the follmwing pints:

1 Two pvints 2.5 ot apart at the leever honder orf 1hes
cricoid cartilage across the median plane (Fig. 211175

2 Two poanis 2 5 omeapart ok thae rot of the neck a likde
to the left of the median plane

3 Twd pavindz 2.5 0w aparl at the stermal angle acress
1he edaan plang.

4 Twopoints 25 conapart at the left 7th costal carvlage
25 tm from the median planc.

Tharoeic Duct

1t is marked by pining the fullowing point:.

1 & point 2 cov above the transpylocic plane slighely
t+ the right of the median plane (Fig. 31.140.

2 M socond poeint 2 cm to right of median plane belew
manubricaternal angle.

3 A third point across to Left side at same lewel.

4 A fourth point 2.5 cm abave Lhe et clavicls
2 om from the median planc.

5 & fifth point just above the stermal angle 1.3 cm te
the lett of the median plann.

RADIOGRAPHY

The ot comumonly laken radicgraphs are desoribed
as pusleroanlerior (PAY views. X-ravs travel fham
pasterior Lo lhe anlenot sude. A sldy ol soch eadio-
graplus gives mformation aboul The lungs, The dia-
phizagio. B medipstindm, Qe deachea, and e skelelen
b Hlwe region {Fug, 210120 Tike eadiograpb keepiog both
bondls vov weaist bo cledar Turgg Neleds Teesim scapula.

Farllemarin g sbruchaees By 0 be examined in prodles ko-
anterae e aF the Hioras,

SURFALE MARKING ANC RADICLOGIGAL ARATOMY OF THORAN

Tharacis Juc]

| = o ;
__‘___q_-\-_ _:.-_.m‘__-..- = :'-'_’;'T'_
e Clanae
= __.' e
e J 7 il
~I AR
s =t ; J"’r ———a Marubricabirs
~a '_g ! i _'_L__--"‘" angle
_:"-\-.__ ’ I | e _,_,—-":__
| -Ji e T
Ly % 1 | 4 .J: g "
g X e z I | iy e __I-;__.-I"-.
‘“"w-__..--',f)\{ B ::H“- B
“‘H_____ T B o
Ny
F. "-\..\..
[ N o :
ol 4 ! —— Thoaacis duel
e . MR

Fig. 21.10: Surace merkrg cl iEcnea, bronch end thoracic
duct

o
ll:nf}n:' '

ALkl cnco4d

e Dz s
T W— . | =
g 15t rostal cadilage
'“a-h__J Slernal anyhe
R
- T
e
x.___:—r
.
e 0 LrH =eernih
- ~a=tAal narhl
::'__- o rastal n L]
R
i T = Bed g plae
Fig. 21.11: Sudaca marking of lhe césophiagus
ot Tingues

Mipples in both the sexes may be seen over the lung
fields. The heonale breasts will alse Be vesuahsed over
the Inwer park of the long frelds Uhe cxtend of the
overlap varics acconding te the s1a0 ankl penaduliaowe of
the breasts.

Benes

The bones of the vertebraw ane partiolly visilde. Coslo-
transverse joinks are seen o each sde, The paestesion
parts of the ribs are better seen beciuse of the large
amsrunts of calcium centained motheir. The ribs get
widor and thinner as they pass enterierly. Costal
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Soacficn 2 Thorax

THORAK

Tracrip

Aol knosids

i
—
|
L
Ll

Flg 21.12: Fostersamenar wiew od D Ihoras,

cartilages ave nat seen unless these are cawcitied. The
medial borders of the scapulae may overlap the
petiphary of the lung Fields.

Trachaa

Trachea is seen as air-diled shadows in the midline of
e neck. IF hes ppposile the bower ceesvical and upwr
Iheracis verlebray [Fig, 21,120

Diophraom

Drapheagm cosés dome-shaped shadews e e e
sidet, The shaalesy win bhe cizlik sicde 35 Tttle higher Bhan
an b Btk side The angles eehers diaphcagm meels
b s racie vigge ace the costoplremc angles—the right
acd e lett Coeder e Iegt costophrenic anele iz mastly
Lhe gmine ary b skoeevacks, welile wucler thie right angle is
b saeot]n sbviadess of she liver,

Lungs

The dense shadowes ame Last by e lune rooes doe b
the presence o the large boonchi, palmonary vessels,
branchial vessels and Tvmph medes, The Jomgs readely
permit the passage of the X-ravs and are seen as
translucent shad cas durng full I]'l.'-Fl]]'-:'Itll.l]'l. Bath blowxl
vessel: and broncht ame seen as seres of shadiraes

radiating fromn the lung conts, The wmaller bronchi zn
net sean. Lhe lueg is divided inte theee zoncs—uoappor
zong i fram the apex till the second costal carblage.
hMiddle mnne extends trom the sacond to the fourth
coslal carlilage. I ineludes the hilar repion. Lower zone
externls fram the frorth costa? cartilage till the bases of
Fhe Togsa.

Madicslnwm

Hhademy iz poodured by tle sUperimpositions of
shiuglures in the mediadtinom. It is chiefly produced
by Ihe heart amd The vessels entering or Ix*a.'.;ing tha
Twrart, The lapsverss diameler of heasl is half the
frangverse dwomeder of The thoaracie cage. During
inapiabion, heard descends dawin and acguires tubualar
slagpe. Right order of ke rediastinal shadaw is
formned from aliove dawnards by right brachio-
ceplali vein, Supecim VEna Lava, right alrium and
inderiar s ena cava. The left order of mediastinal
shicle i formesd foom above dowinwards by anrtic
arch {woric krucklel, Lelt omozga of pualmanary lrank,
left anricle and et venteocle. The woe ror Berder gl Thes
mediastinal shadow Blends with tHhe Tiver and
diaphragm.

TOMOGRAPHY

Tomography iz o rodivlogread technigue by which
roditrrames of selected hyvers -[dl:*pthh] ol the boudy can
b made. Tomuoeraphy s belpful o localing decply
situated small lesions wlicde are it seen an e wiual
radingram:s.

NUMERICALS

Anterapasterior dinmeter of inlet of thocas 5om.
Tranwsverse Bameter of mlet af Thoeaa—10cm
» Suprasternal mobcbh—T2 vertelea
Sternal anpgle—disc betwern T4 aul T3 vertebna. 2nd
cotal cartilage articalates wch the sberoum.
Ephrtemal ot —T vertelra.
= Sub-patal angle—betveen stemnal attnchomenis of Tth
cnstal cartilages.
» WYertebra prominenoe—7th cervical spine.
Superioz angle of seapula—lavel of 12 cpine.,
= Rrat nf spinc of scapula  level of T3 spiow.
= Infenior angle of seapula—level of T7 spine.
Lengih of gmeaprhagos—23 o
- Cervical part—3 cm
Tlsrucic parl—20 con.
Abduminal part—1.25 cn.
Bevinning of vesuphagus—LC6 verlehta.
Terrmunalien nf orsuphagus—TT1 wertebra.
# lleginning ot rachea—Ch vertebra:
- Length ot trischeis—1=15 em.
- Bafurcatlion of trrachea—upper border wf TS
vrrtebra.
Langzth of right principal bramelhmns—25 cm.
Lenth of Jeft principal bronchus—5 cm.
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Appendix 2

i ru"rm.l.':l.lﬂlmn.l':lu.l woif i f':.l.li.lq,l r\.l.ll'iw.l':u.nl'" frvais .l".l..-ruw! fiaiaae JEg e iRy R

INTRODUCTION

Apprendix 2 at the ond of the section on thoras gives o
burd's eye view ot the svonpathetic component of The
autononiic nemvous Avster. The conrse ¢ Lhe |1_,-pi-:.al
and atypical intercostal nervns is described brigl]y
Arteries ot tharax have been Fabudaled in Talile=: 422
and AZ 3L Clivical letms are alzo piven.

SUTONOMIC NERVOLES SYETER

The autonamie fel vemes SYSLERTComprises svompatbct
and parasympatbetic companents Syipathet i
active dueing felght, Giglt ar el Tharing, any of these
aclivilivon, the pupils dilate. skin guebs ].mll_. blannd
proemguie s, logd vessels of skelotal muscles, heart.
andd Prain dilate. There s bacdly any 2ctvibe mthe
digesbrer bracls cuae o whach the individoal does oot
fee| Tongry. The prerson i beree and gobs Hred soon

(Fig A21).

Macasympathetic bas the opposite cffects ot
sympathetic. Thas component = sympathetic to the
gresbiee kcact Inibs acticaty disestion and omctabnlizsm

—hLrd s s L

of fond scours. Heaet beabs novmallv. Porsom is rel axed
and can de ceeative work (Fipe. A2.20

Aurnmsmnic neeveus syshen i oonteolled by brain
stem atvd cotebral hewisphetes. Theso include voticu lar
formatiom «of brainstem, thalamic and hypothalamic
nuclei, imbic lobe and preteonkal covkes incleding the
ascending and descondimg tracts interoonnecting thesc
TR i,

Sympathahlic Marrous System

svmpathelie neecaus spslem i the larger of the two
cramponerts o aolonnmis nerenws system. |E consists
ol Pero ang liaradesd Trankes, ihear branches, revarteheal
ganglia, pleszes, [Lsupplies all 1he vigeera at tharax,
abdemen amd pelvig, including the blord vessals o
bead and neck, brain, lirmbg, skin and 1he sweal glands
i well s sprccfor palecumm ol ef skin ol the whnle
Tl

The pregaoglionee fibres e Ihe asons of nearsns
aibgabed 3 thae lakeral Toms of T1-L2 seniments of spinal
cood. They Leave spinal cord theough their respreelive
verd ko redibs, oo prass o bhesie nerve Tronks, and

o) | o ol -]

Fig. A2.1: Alipns ol sympalholic sysken
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Sadlion 2 Thorax

THORAX

bbbl pmanitl

Flg Az 2: Agbona of parasympathedic system

bueamnine ef vontra Lt v bike Rasius commuicans

{11."rc'|. Thaere e T4 o onn ciach side, These libies can

have fllinving albermat o petes.

1 They celay i the gonelion of thae syopatbedic termks,
pustiranglionue Bbres pass v e grey crmmnnicans
ard e dzsbraboted g fhae Blognd vessels of mosclirs.
skin, sweat glands and e arrecior pile mosseles
r]-]h At

2 These mar pass thoough e correspomding gane it
atd asoend 1 a ganghon higher befors leominabiog
in tae above manner

3 “Ihare may pass threugh the cocresporading gang o
and descend toa wramghion lower and thon teeminate
in the abose manner.

B amdiei aflerendr hiares

Sempzalrahr rbk

sympatmbc tnk

Cokateral

il

4 Those ay swmapes in the cormesponadimg gacg L ard
pass medially to the viscera like beart, lungs.,
naanpha gus.

5 These while rami comnmuonicans {wrel pass b cor-
beaprrmding ganglia and emerge lnome these as wee
[nrelayed) in the form of splanchnae nerees e
saprly abdoiminal and pelveic visoer after sy napsing
inthe granglia sitnated in the abdoommal Gavily. S

fibres nf splanchpic oerves pass expross o e rt
teedieiir.

Svmpathetic Lrunkoon oithee side of the body coberads
fecm vepvical region la the cocoygeal regron where oty
trunks fuse 4o dnrm o siogle ganglien impar. 1H has
crrvwal, thoraow, lumbar, sacral and cecoypeal parts

Thoracic Port of Sympaftmic frank

Thoere are vsually 11 ganglia om the svopathetic ironk
af thoracic part The Fisl gamglion lies on neck: of (st
eitr el i venally fused with infevior cervical @anglnon
and Torms stellite purpdion. The lower anes lic vn the
Twesanlls of the mbes . The sy mpathetic rank com hbooes with
itz abdommnal pact by pagsing behind the medial accuate
[ipament.

The graneglia sre crnwected with the respective spinal
nerves via the white ganos communicans (from the
spmal nerve e the ganglion) and tha grey ramus
commuricans (frome the ganglinn ko the spinal nemee,
e ganghon gives groev).

Ganglan of

Fig. &2 3 Pathweays of syinpalhedic and somabe nerves: Splanchroc atferent fibms and somanc etfterent fibres (green): syrmpathabe
pregannlionic eilerend Fiees (red). Sympatheic poatganglonic atfarant kbees (rod doled). ard somafic efarent bbres (Dlack)
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Branches

1 Coney rami communicans fo all the spinal nerves, 7o,
T1-T2. The poalgangliono fibres pass along the
spinal nerves 1o supply cutanaous blged vessels.
svieak glands aiud droector pili mwoscles.

2 Some white rami commucans from T1-TS ganglia
travel up L fhe cervical part of sympuathede trunk bo
relay in Lhe three corvical panglia. Filines from the
Ioweer thorscie ganglia THI-L2 pass down s
preganglionic fiboes o vebay tn fhe [umbar or sacral
gangh..

A The First five thoracic ganglia wive postganglivnic
Fibres b bwirt. Jungs, anita and oesophagus,

4 Lower eight ganglia wive filres whicl are pregang-
liandie {unrelavedy for the supply of abduminal
wiseera. These are called splanchric (veceral) neevas.

Clanglia 5-9 grve fibras whivh comistitute preater
splancheue nerve. 3ome fibres rearh adrveig soed i,

Ganglia 9-10 give fibres that constituby fesser
splanchnic nepve.

Cangliom 11 gives filwes dhat constitute lowest
splanchnic noree.

Herve Supphy of Haeorl

Prepanglionic sympathetic neurons are lecated in Lybeeal
hormns TI-T5 sepments of spmal cord. "These Hilires pass
alumye the respective ventral roots ot thoracic neeves, o
wyTIapEE with the respective ganglia of the sympathetic
trunk. After velay, the pestrangliomic fibres form thoracie
Eranchas which intereingle with the vapgal lees, b form
cardiac plexus.

Sume fibres from T1-TH sepments of spinal cord
reach their respactive ganglia. These fibres then travel
wp tu the cervical part of The syimpathetic chain and
velay in superivr, middle and iderur cervical gangiia.
After relay, lhe poskeanglionic fibres furm the three
cervical vardiac ne rees. Prepangliciic parasympathetic
neurims for the supply of haart an: siboated in the dowsal
nucleus uf vagus nerie.

ympathetic actieiby increases the heart eade. Larger
branches of ceronary are mainly supplicd by

AFFENDIX 2

sympathetic. [t cawse: vasodilatalion of corenary
artervies. hopulscs of pain travel alang sympathetic
tibves. These fibres pass mnsily through left
svonpa thetic runk and reach the spinal cord via T1-T5
Apinal neeees Thus the pain mav be refermed bothe arca
at sk supphed by 1 1-T5 nerves, j+. retrosteonal,
medial sde of the uppar limbs, Since oo (= more
romaCicys of impulsas coming teom sk than the
vascena, ome foels a4 i the pain is in the skin This s the
i of fhee veferred o,

Sinaller branches at cornnavy arkery s supplied by
paratympathetic neeves, These merves e concerned
with slowing of the catdiac cvele,

The nerves reach the heart by the following nwo
pluwses,

Supericial Cordioc Ploxus

superfroial cardios prievis is formed by the fllowing:

1 Superior cetvical fardise brisnch wf icft sympathatic
trunk.

2 Inferior cervical cardine branch of Left vagus nerve.

Deep Cordicoe Plexus
Deep cardiac pleus vonsists of tweo halves which are
intercinmiecien] and e anteonor to bifuccation ot achea
{Table A2 11

Branches froem the cardiae pleses give extensive
branches b pulmoanany: plexuses, vight and Jefl coronacy
plexuses. Beanches from the coronary plesuses stprly
both the atria g the ventriclas, Left sentrich gels
vicher nerve supply Beeawse of il langr size.

Horva Supply of Lungs

The lurgs are sepplued from the anteriar and pasterior
[Hdmcmary plowses Anterior plexus is an extangnsn
of deep cardie plexus Tho postecine iz tormed (rom
branches of vagus and "1 2- 15 svyonpathetic ganglia.
snvall pargha are found von those nerves for the 1elay
ol pidcaey ivpathetic brivaght wia vagos nerve fibres
Farusympathetic is broncharonstrictor ae wstoar,
whereis =ympathetic is inhihitary. Sempathen
stmulativn causes relaxation of smoadh moscles of

Table A2\ Componenis of deep cardiac plexus

Rl haif

1 Sugenicr, middle, wilenor caivical cardiue branchas of nght
syrigsathctic frunk

. Carcha: Lranches of T2-74 gangha of rghl 2k

Thoracic cerdlac bearesh of igh vagus

N o Lo

ik ragion

. Supetlar and intkes canical candac branches of ngh vagus

Tera branches of nghd recwrreénl lyryngeal nerva anzing rom

Lt frerlf

Cwnily rickdla and inlarior branches

Same

Only tha superor cetvical cardiss branch of [ vagus
BT

SHarma, bul coming from tharace regian
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Saction & Tharax

THORAX

At

INTERMAL THORALIS
{s&5 Figs 14 11
ard &.7)

Paricardacophrariv
artsry

Momagteal srenes

Two ardariar inkersoatal
arteries

Pedaraling arenes

Supsation spigasiric:
areny

kueculaphramc
adery

ASCEHDING ACIRTE
1582 Frg. 10,20

ARCH OF AQATA
i3 Fig 13,2

Erachinceyahaly: arlasy

Lefl commoe Sarotbd
artery

Lefl sulbclavian arlery

DESCEMDIMG
THOHACIE A2RTS
|es Py, 14.5)

Table A22 Ariarisa of Lhorax
Ongin, courss amd Rriinsice

Anaes from mlarior aspect o " st pon of Subdawan
artery. ll& ongin lies & &m abovs the slordal and o1 the
chavicle. H rune downwards. fermards and medially
bahini Lwe clawele and batund tha 1-5 cosial
carilagas amd 1-5 metsostal specas 13 erminats n
ke b intgreosial spxace Dy dlvding rio saganor
apigaamc and musculaphrenic aleties

Branch af inlemal thorackc amary

&Small branches of nternel thaeacic arery

Twn arler-es each anse sno 15 upper intercesizl
sacas Iraen inleral thoraces

&nsa Fror inleinza tharacic afery i 2nd, Srd ard 91h
5p3CES

Terminal branch of rdarpal tearecics arlery. Enlare 1he
rertua sheath and ends by anesinmesing wlh infena
epigasitlc anary. a granch o axamal iliar adery

Thiz 5 alse the lemminal branch of rddrmal P
anerv Endle by gewing 2 Bntancr inlercoslul arieies in
-9 inlzcosial spaces and by supplyirg the Iheraco-
abdarmunal diaphracm

Anga ram the upper &rd ¢l Ink; ventrcle. 10e Ak

5 ¢m long and = enclased intho pericardam. 1 uns
upwards, forwards and bc -he righl anrl sorinues as the
avel ol aorta at 1he stemal erd o uppér Eancer of Zed
ngh 1 mnstal carilage. st Whe root of acda, [here drée hiee
o all g ol e vested wall Sallad e aFtic sinuges.
Thaze arg arderior, = posenat and righl postanor

I beqgins bahind tee upper horder af 2ad right Stemes-
chondeal joint. Aurs wpwards, backwards and b lef
acress the et sie of bifarcatizn @ Iracham, 17wl
passes behind the lafl bronckas and i e et 2ide
of ket o1 T4 verabra by bBecomirg conlinyge tith
thez chesoenchirgg Thorace aorta

121 branch ol arch al aorta, Rurvs upwards aned so0m
divides into righl commeg carald ard rAghi subclavian
artarias

Il mns wpwards o the el side @l kachma and 3l upper
bk o ihyrom Sarlage. The afery ends by diating
niin ikernal caratd and =xtarnal carstid areries

Itis the [2sd hranch af arch ol sorta. Auns o bed in e
rool 0f regch eehmes scalenus Brlancs meschs, teen on
Ihe uppar surace al 151 ik At 1he ocubar bardar of 1=l
no, It conbinues 35 the aedkary arkary

Beqinz on the lef sida of tha kywer hnrder ot body of
Td wertebre. ODescends wih inclredion g righl and
erpls al the Wower bordar of T12 werdebry by
continging @45 abdomninal aora

Area of distobulion

H axppden parcardiom, thymus, uppor wx
inlercaslal specas i Iheir antenicr pards,
myunrnary gland, rectus sheath and also
7-9 intartoslal spaces, Thes iF supplies
ariarior fhvrane and ankemc- abdcminal
walls irom the clavicle o 1he Umits Kus

Supphes fibneas and pariclal Eyer o E2r0us
pencardia and she diaphragm

Supply thyrnua and fal in tha meediashinam

Supydy muzcles ot the =6 inlamcddglal Spanes
and parelal plewra

Thay are Lrge gk 1o suppy 1ha
mammary gland

Zupplias tha aponcurgses whkh form e
raciuz shaath, including Ihe reclus
ab-oomini.

Huppleas e muzcles of anlanc parts o 739
nlereastal apacas, and e musela liees ol
e honaszakdominal diaphragm

Supplies Ihe hoart rusculziure with the help
ol right caronary ard 11 coronary arkeries.
described Iakar

Trrough 15 three Bianches, namaly Brashio-
cephalic. el sammon carotd and [eA
subclawi@an arangs, Amh ol aorta supplias
part o brain, head. nexk and upper lime

Through these iz branches gan 21 the right
1aH al brain. read, neck 3ra supplind The
distibminn ol 2 branches on right side s
same a5 gn 1he Irh zide

Tha twa branchey Supply bramn. struciures
iniha head and meeck

Glwves brancres weich supgly pad af bvan,
pad o Inyrond giend, musclkes armund
srapulza, 15k ard 2nd postenar iMErmsasLa.
SPRCAS

411 postyrin inlercoslal spaces. subxastal
arsa, lung tigsue, cesaphagus. paricarcam.
rhecigstinum and daphragm

Conf ..
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APFENDIX

Takde A2.2; Arerisme of Ihorax Sl

Argry

2-11 postenar
mlerccatal arleriss
{Fig. 14.3

I:lnglﬂ, Sk se ang fermingfn

311 pasterior ivarcostal arlanes of boch repd aeed 1GH
yilles ariza from e deacanchig Mharacs: anrts, FAignl
cranchas ara Iile longer Ihan the le, Each inlarcostal collaleral branch. @hich rons alang IRe v
arlary ared (1= collateral brarech end by anaslomosing

Area of chsinbyehcn

Supply \he musges ot these INtercosial
spaces. Each of thesa erteres gives =

b H Ihe rezpactive intercgslal Space

with the o anter o intariaska’ anacrics

Hronchial aferies

Uezophageal branches  2-3 cesophagay bronches ariza from descending aora

Pencardal branches

Mecksziwial ramdwes Mrixe Irom descending aofa

Superior phrenic arleries Twa branches of deacending aora End in [ suparior

Two lett branchial artarins arise [rom descending gofa

Bratuzbezs nf despending acre. e an the pencardiom

Eranchial lree
Supply he oesaphagus

Fitrows wnd piuicial layer ol sargus
JHrirArdia

Supply lymph nodes and fat in pogtanor
madiashnum

Suppdy the tworacoabdamanal disphragr

surlece of diaphradir. Treesm arler 4% wnasinmasa wiih
brenchas of mMustulephrenic and pancardiacopheme

Breres

Tabbe A2.3. Comparizon of righl and lef corpnary aderles

Aghr coronary adary

1. Drgin: Andedice aorlic amus of ascerding acra

. Course: Between pulmonary buatk and right asrncla
3

4. Turns at the irfaricr bordar 12 run In posteriar pad of
Alrloweniricalyr [ gew )

Dezcends n aifovenincular Qrocwe an lhes righn side

5. Termmnatlon. Erdls hy anastenosng with the croumilex
Branah of lef ooranany afery

€. Branches. To rghil alium, right vendrick jrnarginal artery)
and pastencr lersaniricular Braw:h M Balh weniriclay
and poslargr 1/3rd of interventrnicdar zepta

7 Bupphes sinuatial onde, arioveaniricular (AY) noda, 8
bundle. nghi branch of AW b & wi | ding ils
Purksne bres

rownchial tubwes ar heenchadilater, The proscure of
inspived air alse ciuses bronchodilatativn.

TYPICAL INTERCOSTAL NERVE

Typical intercostal necves ace any of The nerves
belomnging ta Ird to fth intereestal spacos.

Baginning

Tvpical havraric spronal werve after it b given off dorzal
Primary rams og doesal fires i called the inbercostal
Aerve 1 oing i he witerostal space, o, bebveen the

LErt Coranany arfery
1. Lel posieror aonie Sinus al aseending aoes,

2. Belween pdimcaary liunk and (210 aunale
A, Dascands in alnaventncular groowe an Hhe ket side
4

- Turnz at lafl bordar bz un in poster or pad o alnaventncular
guiwer). IEis callod circumllax Granch

S, It orcurvlas, Brarech nnds By ::n;,:s:urm::sing wilh right
Caranary areiy

&. Lett aznum, lett vantncle and anleasss Ingersencicuarn beanch
lor bothevantrelas and anberor 23d of Interventieular 2epla.
Anterior intgrvantricular Branch ends by anesiomcalng walh
persle A inlecernir cular Brarch

7. Suppl es lal branch of abecvantncular bundln including
s Purkinje horas

loveer border of rib alece and opper Taedee of it
belipa.

Courts

T]r'p:i-:.:d intercnatal nerve enlecs Lhe poskterion pand of
intercostal space by passing belvnd e posternoe
intarcostal vessels. =4 the mtermsbal nerve liss el
in tho newrowvasoular bundle The arder Trom abowre
donemwards is vein, artery and nerve % alp Ar fiest
the bumd e run- borereen postoriot intercostal rmembe ane
and subcostalis, thoeo botwoon inner intmcostal and
inncrmost inlencostal amd lastly bebwoen ioner inter-
coslal and stermocietalis e e,
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At the anteriar end o intorcostal space, the
intercostal nerve passes o leont of infernal theracic
vessels, pirroes internal intercostal muscle and antetior
intercostal rnembrrand: bocarbintoe & anbessr FuLlaneons
branch swhich ends by doading iote rwdial and lateral
cutanenns branchies.,

Brown;has

1 Cnmmuonicating branches to the svmpathetic
panglion clise to the beginning of ventral ranos. The
antecwr o1 ventral ramos CUTLEAI DY sy gk el i
fitred dramn lateral hom of spinal cord giees offs sl
nisli nunpnicans f the svmpatheb ganglion.
These libres get relayed in the ganglon 2eme of
Hhiessie ralayed fibres pass vim yoek mimg coerinimns
o wenlral ramuos. beaw pass backwarcls w b doesal
rams and vest pass throngh the central manos.
These sy mpathetic fibres are sudomaoror, palomioter
and vasemelor Lo the skin and vasodilakor to the
shoeleta] vossels

2 Before the anele, nervs gives a orllateral branch bt
s adore T o ppser bovder of loweer cib. This Branch
supplivs inlerceslal muscles, costal pleura ool
prritstewn ol e rib.

3 Lateral cubamess Tronch avises along the nonda =l
line. It drvdes ioto arterine and postecior branchs

3 The nerve keeps giving muscular. periosteal, and
branches tir the costal pleura during its course.

& Anterior cuteweows DEanch s 1he lerminal branch of
the necve. It davides inde amderior and posterion
Franche:s.

ATYPICAL INTERCOSTAL NERVES

The thoraci sprinal nerves and their brmshis shich
dunad Follew absnlutaly thoracic course ape designated
as atypical inlereostal nerves. Thus first and second
intercostal perves aro arypical as these beo oemees paetly
sapply thue appser Tonb,

Thue Fuest fhovacic eerve entirely peing the broclual
ploxus as its last pami or et [E goves noe contribution
tor the ficst inbercostal space. That is why the nerve
supply uf skin of fest intercostal space v Ereme the
supraclavicular netves (035, £4).

The sevond horacic nr seoond intercostal ooemoe rins
im the second inberceatal space. But its latcral coaowons
branch as sehercestobrrtug! szeree is rather big and i
supplies skin of the asalla as well. Thicd to sisth
intercostal nemves are typical.

Alsan zeventh, vizhe, nindy, fenth, cleventh intercestal
nerves ate atypical, ay these course pattly through
thoracic wall and partly through anterolateral
abdeminal wall. Lastly the twelfth horaric is known

@

as szubcostal nerve. b also passes through the
antorolateral abdominal muscles These nemves supply
parietal peritoncum, muscles of the anlerolateral
abdarminal weall and ovetlying skin,

CLINICAL TERMS

Site of pevicandinl tapping: Remosal of peticandial
Mg iz dome in lett 4f or Sth interogsial spaces just
e e DelL oof the steconam as pleon doviabes esposing
the pericardivon against the modial part of lefr dth
anit Sth intercnstal spaces Carg should ke laken o
avoid injuey ke intarnal tharacic artery Iving At a
drstamee of e oo drom the latecal border of slevaumn.
Mluecdle can also he passed upwards wnd posteronly
Frormy thie Tedl xiphicostal angle te reach the pencardial
ceavity Gee Fig, LH.A)

Fareigm bodivs o tracher: Foreipn bodaes like pns,
canns enbering the Ieachea pass into right broochus;
Kipht bronchus wider shinter, more vertical ard 3
io line with trachea, so the foncign bodics m the
trachea travel dowrn into right bronckus and then
inte posterior basal sepments of the lewer lobe of
the lwmg.

Site of bons nrerren patchiore: The manubroai
stomni is the favouned site Jor bame prarsee paicfuee
in adults. Manubriom s subcutanesus and ey
approachable s Tig, 13.14). Bone marrow shules
are done for varivus hacmalolngical disorders,
Anoller site is the iliac crost which is the prefarmed
sile In chaldren.

Posture of @ patient witl respiralosy difficulty:
Such a paticnt finds comfBort while sitting, as
dinphragm i lowest in thix position. In lying
position, the diaphragm is highestaod patient is vary
wnomn arlable [z Fig. 13.31).

1 standing position, the dispheagon beval i
mud ey, Tt the patient is o sick o stand.

Patient also fixes the arms by holditig the arme of
a chinr, &0 thal serratos anterier amd pectoealis majer
citn e b fibs and help in mespiration.

Faracemfests Herracfs or plenral tappimg: Aspira-
tion of any Auid from the pletral cavity is called
paracentesis thoracis. Tt is usually done in the eighth
intercostal space In midaxillary line. The needle is
passed through lower part of space te avoid Injury
to the principal neurovascular bundle {see Fig, 15.9).

Sormwe clinkcal comditnons associated with the pleura
arc as folluws:

Fleurisy: This is inflammation of the pleara, 1t may
be dry, but often it is accompanied by collection of
Huid in the pleural cavity. The condition is called
the pleural efhusion.
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Frrenimroiorn e Treseeo of aar o thee pleura Loty

Havnsthenty: Presence of blowd in the pleari]
cavity.

ffybopreinuetiorey: Freseroe of both fluid ond sor
io the pleural cavity.

Emprrerra: 1'rezence of pus in the pleural cavity.

Corrcraary artery: Thrombosis of a coronary actery
i a crmmoh cause of sudden death i persons past
micddle age. This is due tn myncardial infarctirn and
venlticular libreillatinn.

Ingponplate abstruchon, usually doe to spasm of
the coronary arteTy rauses angina pectoris, which is
arsiated wifh aganising pain in the pre-rnrdial
reduon At dewn the medial side ot the left aron and
Irrarn.

Conanary angiography determines 1he sitels) of
PArrOwW g o occlusion o the carnary arteries or
their branches.

Angioplasty helps iy reaoval of small ockago.
1t is domwe wsimg smmall skent or soall inflated balloon
teee Thg, 16.27),

It thure are large segmenls oo Multiple siles of
blockagr, virunary boprass i donie usingg ealhet greal
saphenous vemn or intema L thoracic acbery a3 grafls)
fsee Fig. 18 28).

Cardiac pain is an mschacmae pan caased by
incomplete obstruction of a curunary artery

Viscorn nsumlfy eoe o aernest of seraeny oadpnk.
tiheres sker s A arce of gk enzonnd of selzsory mdpnt.
S pazt arsaeg foenr leio sensey onfmet gre s proeched
as oaridg frows lich scasony onfpud are.

Axons of pain Hbres conveyved by the sensury
s}-'mpa'rhetir: ratdiac nerves, reach thnracic one to
thoracic fiv e segments of spinal cord mostly through

APFEMOIXY ¢ LIl

the diorsal rool ganglia of the lerr side. fance these
dotsal root ganglia alsa teceive senaory impalsas
feosro e roedinl side of arm, frrearm and upper part
of fromt of chest, the pain gels referred to thess areas
as deputed m Fig 15.2A

P hoagh Hhe pain s wseally relerred b the let side,
1t mavy cver b peferred bo righl armn, joy, epigastnum
ar back.

esephageal warrces: In portal hypertensinm. the
cummuoicotions bituween {he portal and systentic
veing deaimng the lieer emd af The aesaphagos
dilate. Thewe dilatations are called oeamaiareal mavies
iuee Fig. 2004) Bupture of these vailioes van cavse
serinus hasmatemess or vomuding of blaad. The
oesophageal vamoes can be visaabsed radiogra-
phicallv by barium swillows they prodocs wiorm-
like shadows.

Barin swallorer Lefo atrmal enlacgemene 35 in
mitcal stenosis can alsso be viswalised by bariam
swallow. The enlarged atrinm cauges @ shallow
deprassion an the front of the oesophegos. Banuam
swiltowe alsn helps in the dimgoness ol uesophagedl
strictures, carcinoma and acholwsa cardia.

Cnarctation of the aprta: Courfifivon of e durt? i
a loralised narcewing tf the aorta opposibe b o sl
hevord the attachment of the duches acteroses. An
extengive rmllateral circulation develops between the
branches of the subclavian acleries ancd those of the
descending anvta. These include the snistomses
hetween the anterine and posterior anteroostal
arfeties. These arteries enlarge preath: and prsduce
a Cliarackerislc twlyhing on the ribs o P 1960

Aortie amterygie: Aot angarysn s a localised
dalatation of The aocta which may press upon the
sucroancliog: struciies and caose the mediastioel
synelooaome (g Fig. [9.3:

MLULTIPLE CHOICE @UESTICHS

A. Moitch the Illawing on the lall side wilh Ihels
QppryHicka anewers on tha dghd side.

1. Aclerics i their branches:
i Interosy] thorcic i. Posterior
irkarsrentTicular

E. Duscerding actla i Puslerior inlercmstal

Fight coronacy ili. Anietior
Lovbers enlricular
d. Left corumarcy L. Anletior mletcostal
2. Rib
e T ool

B, Adrpical ribs

1. 51, b and 16th
ii. Ist, 118l 12th

it 1=t=7Lh
iv. Tst, 2od, Mk, 12th

c. least ractuced ribs

d. Vertebrochendral
ribs

A Vertabral levels

4. Anrtic npeming L. Th
in dtaphragm

b. (wsrphagcal operang, w1, T14
m caphragm

c. Inferiar vena caval im T11
in diaphragm

d. Gasten-oesophazeal . ne- T2

paniicn
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4. Blediastdnum 3, The trachea:
a. Anterior mediasiinoum 1L Trachea a. Extands in cadaver fram Of to T4,

b. r}':'“"":dl'_" med:;_sl:in_um ” i{z}'b’"’; vein b. Dreviates 40 e coghit at its termination
& Tasener m _rﬂslfmurn ni. Meart e Islingd by ciliabed pseudostratited apitheliom
2, Superine mediastimuen v, Sterno- " ) ) i
i ardial d. I3 zeen a5 o verhical tadiopaque shadosr in
perieariia radwpaph
ligaments Rrph.
4. Thoracie Juct:
B For e_ur.:h of the Incomplete stalaments or a. Pegins at the lower border of L1
queshions Delow, ona of Mofe answers given is/ b ls the upesdnd conbnuabon of cisterna chili
ard Comect. SElecl
<. Enters the thurax through vena caval opening

A I only a, brand © are correct
H. M only aand « are cotrect J
. Fonly band d are correct
D. Il vnly d is rorrect
E. If all are cocrect
1. The apex of the heart:
a5 foroed ondy by left ventricle
B Is situated i the left Sthointecoostal space
¢, [5 juzl medjal to rudelavicalar line
d. Is directed downwards, backwards and to the

m the diaphmgm
. Ends by upening at the junction of Ieft
suebwlaviom ond left intermal jugular veins
% Bronchopulmunan: segment:
o Is oerated by a segmental bronchos
b. 1s prramidal in shape with its base directed
towards periphery
«, Is an independent respiratory undl
al 15 supplied by itz own separate branch of
pulmuenacy arery and veun

lafi
2, The aortic npening in the diaphna oL 6. Visceral pleura:
a. Liesat the lonverborder of 12 horcic vertebra 1. Is pain insensitive
b Transmits aoeta. thoracic duct and azygos vein b. Develaps from splanchioptentic mmesadenn
oo Lics in the central tendingus parl of the c. Covers all the surfaces of The lung meludmg
dinphrapgm fissuras but nol the hilum
d. 15 quadrangular in shape d. Is innervated by auwbomormic necves

: = & ANSWERS "
A la-iv.b—i, ¢-i d=HL 2.a=-tib-iv., e=H, d=i

3a—-iv, b-ii, o-i d=ili, 4 a-iv,b-1iii, . c—ii d—i
B. 1. A A A 3 A 1. 2 5B 6. E
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fird 252
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