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Preface 

Each of us was amazed and impressed with the extraordinary detail, 
accuracy, and beauty of the material that was created for the Thieme 
Atlas of Anatomy by authors Michael Schuenke, Erik Schulte, and 
Udo Schumacher and artists Malirus Vall and Karl Weskl!r. We h!lt these 
atlases and their pedagogical mncepts were one of the most significant 
additions to anatomical education In the past 50 years. It was our Intent 
to use this exceptional material as the cornerstone of our effort to create 
a concise single volume Atlas of Anatomy fortha::urlous and eager health 
science student 

Our challenge was first to select from this extensive collection those 
images that are most instructive and illustrative of current dissection 
approaches. Along the way, however, we realized that creating a single 
volume atlas was much more than choosing images: each image had 
to convey a significant amount of detail while the appeal and labeling 
needed to be clean and soothing to the eye. Therefore, hundreds of 
illustrations were drawn new or modified to fit the approach of this new 
atlas. In addition, key schematic diagrams and simplified summary-furm 
tables were added wherever needed. Dozens of applicable radiographic 
images and important clinical correlates have been added where appro­
priate. Additionally, surface anatomy illustrations are accompanied by 
questions designed to directthe student's attention to anatomic detail 
that is most relevant in conducting the physical exam. Elements from 
each of these features are arranged in a regional format to facilitate com­
mon dissection approaches. Within each region the various components 
are examined systemically, followed by topographical images to tie the 
systems within the region together. In all of this, a clinical perspective on 
the anatomical structures is taicl!n. The unique two facing pages "spread" 
format focuses the user to the an~~ftoplc being explored 

We hope these efforts, the results of close to 100 combined years of expe­
rience teaching the discipline of anatomy to bright, enthusiastic students, 
has resulted in a comprehensive, easy-to-use resource and refurence. 

We would like to thank our colleagues at Thieme Publishers who 
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Queenan, Developmental Editor, who edited and developed the manu­
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infurmation. We are very grateful to her for catching many details along 
the way while always patiently responding to requests for artwork and 
labeling changes. 

Cordial thanks to Elsie Starbecker, Senior Production Editor, who with 
great care and speed produced this atlas with its DVI!r 2,200 illustrations. 
Finally thanks to Rebecca McTavish, Developmental Editor, fur joining 
the team in the correction phase. Their hard work has made the Atlas 
of Anatomy a reality. 

Anne M. Gilroy 
Brian R. MacPherson 
Lawrence M. Ross 

March 2008, 
Worcester, MA, Lexington, KY, and Houston, TX 
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Columna Vertebralls: OVerview 

~ O:llumn.a ~r~li' ($pine) is divided intn four regions: tile arvi­
lllliim cal, thor.~ck:, lumbar, <1nd wcral spine. Bath 1fle cervical and 

Rg. 1. f Columna vertebnllls 
left lmr<~l view. 

A Reglonsoftitesplne. 

Splnotl dewtapment 

Cr.lnloaMc<~l )lncllon 

QMatharaclcJunctlan 

Thonlcalurrillr junction 

l.unbcs.xral {unction 

The chlnu:t:edsllc auwt:ures of the alult '9k1~ appearCMr the <DUrst' 

of postNUI &!wlopment, bo!lng only partial~ pr<!SI!nt 'h a no!'Mlom. 'ltl~ 
neYobom h;u a "kyphotic" Jplnol curvatl.re (A): klrri>ar lordosis de\'elaps 
later <1nd bec:omes ~ lll puberty((). 
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lumbar 111ine demonstr~ lord01i' (inw;!rd curvan.u-e): tile tllor~tic ~nd 
wml 1111nes demonstr.ltt' kyphosis (outw;rrd curvatl.IAa). 
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SI-SV) 

Oscoaygll [ 

B Bony vertl!bral column. 



Flf. J.2 Normal arwtomkal position af the spine 
Left lmral view. 

lnflecllon points 

A Une cf gr~ty. The line of gravity passes 
through certain anmmicallandmarks, 
int.luding the inftettion points irt the cervi­
c:othcndc 1nd thonlcolumbilr junctions. 
It continues through tfte center of gravity 
(interior to tfte sacrill promontory) befvn! 
p.Julng through the hlp Joint. knee. and 
;nlde. 
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Columna Vertebrales: Elements 

v~ 
thlr.lclc::le 

TI-TXJI 

v~ 
h.mbMH 

LI-I.V 

~-·[ (fusl!d 
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$<Kr.llts 
SI-S\1) 
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A Antl!rfor view. 
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Ll 
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8 PosteriorW!w. 
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n,. 1.4 Palpable processus splnosus 
aslandmarb 
Po5tl!l1orvfew. The easily p;~lp.rted procwus 
splnosus proWle rmpoltlllt landmarks during 
physic.al ex.1mination. 



Fig. J.S structural elements of a vertebr11 
Left post!lo5up~rior view. Wrth th~ exaption of the ;rtliJIS (C I) .,d axis 
(C 10. all vei"!Ebne OJIU/st of the same structural elements. 

Fig. J.fi ~I 'III!I'Ubrae 
Sup~rior view. 

A Vertzbr.a cervh:OIIIS (C IV). 

B Vertmra thor.acalrs (TVI). 

C Vert!! bra lu mbat.s (LIV). D Ossaaum. 

i i ! S1111l (nwy beobsont In I Su~po$UIIorly and I Sl-clrt (C IIKV): 
1 ~ mrvlalu 1 Sinal i Lorge (triangular) i C VII): tubor<ullm """""' i rnfil!,...ntl!rtarty: ablkJJ~ faam: i blftd (C 111-CVI); ! CIII

0
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Vertebrae Cervicales 

~ The seven wrl2brae af the C!!rvical spine differ most conspicu­
lllli3ill ouslyfrom the common vt:rtebral morphology. They ilre speda~ 

lzed tD bear the 'M!Ight of the hl!ild and allow the nedc to move In 

F1!f. J.7 Cervical spine 
Left la2ral view. 

L- Tlhen:uiLm 
pomrtus 

,)ii~--~.__ Artialllltlo 
zygapophyslolls 

A Bones of the C8ViCOII Jpine, left lateral vil'W. 

B Radiograph of the Cl!l'llcal spine, left latieral vlew. 

all directions. c I and c II ane known as the atlas and axis, nespectively. 
CVIIIs called the vertEbra promlnenJ for Its long. pal p~le Jpii'IOU!i 
process. 

Rg. J.8 Attas (CI) 

Rg. JJI Axis (C II) 

A Left latm!l '/lew. 

Rg. J.lfJ TypiClilll cervical voerb!b1'i1 {C IV) 

Fo"'m"" PnK. ar11tulorls 
tr .......... rtum suportar 

Sua~s """"' Fad .. •rUcularls 
spiRillls lnfl!rtar 

A Left latm!l '/lew. 



·~urte ~the cenllalsplnl! 
Tlle «<Yial spine Is prone to hyperutl!nslon Injuries, sud! as 
"'M!Ipl;osh: wlllch G1l'l oroJr wllen the head -nds bo:lck much f311!ler 
than It IIOITTially ,.,.,.d. Tho most mmman ln)Jrtes ,. the Cl!rvlal spine 
.... fnttllns or the dens altho ...... lrllmBIIc 5pondylallsthesls (wnlnll 
sliPPiue ,. a wrtebral body), and iltlas fractures. Pltient prognosis is 
largoly dependent an the spmall"""l or the lr(ur1es (SI!e p. 6011). 

Fades 
arUcularls 
superior 

l 

~ 
Foromon lrlnt- Fides Tlborculum Pruc. "'"""'m ar11all•rf• anllorlus lr.lnsvenus 

lnforlar 

I Antelior view. 

!)des orttC\IIarls --{ -
am.rlor \ 

!)des artkulin -------...._ 
~or 1 

Pruc. 

I Antelior view. 

Proc Proc. orttcular1s 
undnltUS superlor 

4/ Tuborallum} 

Sukusnervi-~~Y-..._ pas12~us =~ 
spilals Tubl!n::ulum ....,-sus 

am.rfus 

CGrpus ""rtobnH! Fildes 

Pruc. ~= •pi nasus 

B Antelior view. 

C Superior view. 

C Superior view. 

Tllls patient hit the d.,hbaard or his car willie not 
Wl!llring a M!illl: bot. Tho! resulting hyperutl!nslan 
cause.t the trolll\illtc spondylollsthesls or c 11 (illds) 
with fradlJII! of iiiUIS wrtobi1H! of C II, .. well as 
tearlng or lhe ligament> ..._.,n C II and C Ill. This 
Injury Is oiUn ll!fened to ill "hil~'s fracture. • 

1\Jborallum 
antetius 

Lllmlnaarcu• ---=4' _....., 
~dkUusarcus -!~~~~~ .. ~~ _....., 

Proclr.lnswnus, ~'-". ·-..·- • 
sukusnervl 

spina Is 

C Superior view. 

CGrpus 1\berculum 
-..rtobrae ante~us 

Faramon 
~~um 

I 
... 
I 
1 
i 
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Vertebrae Thoraclcae and Lumbales 

Rg.1.U Than1Ck1pfM 
left lall!ral view. 

'tllrt!b"' / 
tltorada i{TI) 

Prol;. $plnosw 

:\. ~ ... ~.----:--- Prac.. .UO.Iarts 
llftrlor 

-:io~ 1""-" ... -+-+ - Prac..arllaJarts 
JUpl!rlor 

Prac.. 

Rg. 1.12 Typlal ve~bn1 thon~alls {TVI) 

lndsu"' 
-*'"lis 
a~perior 

r.:o.oe.conalts~\ superior 
• 

~ 

·; 

A left latl!ral view. 

Ddes 
.UO.Ia11 

lnltrlor 

Prac.. arllaJarts (OIJlUl Prac.. 
superior wrt:!brae lri11UW11US 

\ 

I Antaiorvlew. 

Proc • ..,,_, 

superior 

lndsura wrtll!bralls 
siC)ellar 

--J--- Co!pus wrtelne 

C Supef1orvlew. 



Flf. f.U Lumbarsplne 
l..dt li!Bal \'lew. 

-ln­
ILmboallsi(U) 

Proc. 
oplnaow 

Altlalr- ---==~:::..L-1_ 
zwapophyslan. 

'<'rteln ILmboalls -­
V(LV) 

ONGpllnlll5 

Proc. al'lku~~~ Fade .Ucu'-ls 
Inferior Inferior 

lh~ •pine Is tho structun! most affi!ctl!d Ill' degenen!M en.- aftho 
s!Bdion. oud1 .., arthiOOb ;nd 0511!opoomls. In aslloopanllls. more barN! 
mltlrlll getS~ tlltn bUtt up, ml.lllng In a loss dbon• mm. 
~plans lrdude mmpresston hclun!l ;nd resulltlg bade pan. 

A Radiograph d ai'IOI11'el 
lumb;n opine, left Jolon I .. _ I bdlog"'*' dan ~oporo11coplne. 

Co<pusvenobrnaN doaused., 
denolty, •nd tho lnlBNII nbocut.r 
strudun! Is coane. ~r ;nd upp« 
end plollls ""' fractun!d. 

fJg. Ut Typical wrt2bn lliiiiRill (LIV) 

Corpus---
wrtl!brae 

A l.t:ftlal:er.llvtew. 

f;lde .Ucut.rfs 

Proc. ·~·~ lnfmar lnfetlor 

Proc. 

Proc. al'lkula~s Proc. 
nfl!rtor splnos~& 

a AntErior view. 

C Supetfor vtew. 

-I 
~ 

1 
i 
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Os Sacrum and Os Coccygls 

~The 5ilcrum is formed from f~ PQ$tnilt~llyf\lsed siiCr~l ~ 
lllliim br.~e. The baseofthesacrumirtlculmswlththeflfth lumbar 

Rg.. 1.15 Os Acrum ilnd os coa:.ygl1 

ve!Ubra (LV), and the apex articulates with the coo:yx. a series of thl'ft 
or four rudlmenl:ilry vel't!hrae. 

E:::;---~'-----UAea 

A Anterior view. 

."':""-~~~-- Ntkul:ltlo 
~e~ 

a Po.!;terfor view. 

tr.ln:M!ItoliO! 

c..ars 
s.1a.11ls 

P.ld'es 
..UC:Uilll!s 1\Jbo!rcsltls 
st~pmar ossluacl'l 

.. l>..,ii;=-------"~~--CI1stasacr.llls 
mecllan.a 



Plomon--
liorium 

- -+"""""-!,--- Tulwlmlbs Gills 

C Left liltenll view. 

RJ. 1.16 Os sacrum 
Superior view. 

Ctf.U saa.,ls 
meclana 

Pnmcnt:orium All Clllls 
soaf 

A Basis ossl s.aa1, .supet1ar view. 

sam 

D Radiograph of sacrum, ilnll!roposlllrlorW!W. 

B lNnswrse section through second Sila211 vt!Ub~ dernonstmlng 
fvrimlni11aQ"ilkl anterku'l and posterloril,superiarvlew. 

-
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Discus lntervertebralis 

RtJ. '1.17 Dlsau; lnterverb!bnlls 
In column~~ w!Ubralls 
Saglttill section ofTXJ-TXJI, left later.! I view. 
The dlscuslnrervertebralls oc01py the spaces 
between wr11!bru (ln121vert2bral Joints, 
~~~ p. 14). 

RtJ. J. Jl strucblre of 
discus lnb!I'YI!!Ubralls 
Antwos'-"erior view with the anrerior half of 
the disk and the right half of the end plate 
l'll!miM!d. The lnteM!rtl!bral disk .:onslsts of 
an ext!'mal fibrous ring (anulus fibrt7$US) and a 
gelaUnous c:ore (nudeus pulposus). 

RtJ. J. Jllb!l1tlan of discus lnterver­
tebralls to canalis w!Ubnlls 
Fourth lumbar vertebra, su perlor view. 

l'rDc. 

C..nolis ....tel> rob 

--~~--- Fada arUcuarts 
•upL'IIor 

.;:..-:,....._,__,..,1-T--- An:us 
vort2brae 

;.....;'):~~+-- l'rDc. :splnosus 

p..:....>.,~f-- Ugg.llaw 

Ugg. 
lntenplnolill 

Anut..s Nucleus artlallarls Pruc. 
flb!QSUS pulposus supertar tr.an....,..... 

~~ ~ / 

._, 7.20 Oull!r zone of the anulus flbi'MUs 
Anterior view of LIII-LIV with i~bral d'osk. 

Epiphpls Pnx:. ~rtlaJarts 
... U~~S SUP""Dr 

I 
~·~r--l'rllc. 

tnnswnus 

Foro men 
ln~lo 

- --d-'--9-!-+-- Nucll'US 
pulposus 

-7---:d-- OWing fber 

l'rllc. ~~,...,r.-
art!rullrl• 
~~~ 

PrDc. sptlosus 

~of the 
anuiU5flb!QSUS 



Dllk hem~ hemlil dlid ~ wwtllbnls. In the lumbar lpl• 
R. the silaS reslstn~m of the ..,uw ftbrmus de dina with ag~. the tissue 
<lf the nudous pulposus ml)l prullude lhraugh WNk'llals under laodlng. 
lflhe ftbrous ~ng of 1he .,Lt.ls ruptLres compleuly,lhe henlillled ~a I 
11'10)' tompreu the a>nll!nl:s of the ll'tl!nlertl!br.al fin men (I'II!M! raob and 
blood vessels). Those patlarts olb!n sutr.r from ,_, loa I bad< poln. Pain 
Is also fe~ In the a~ dama1rJme (fft p. liOO). When Ito! motor port of 

- '-"'-n (A. B) In the MRI, a cansplaJOUSiy h""'lated dsk at the 
lew I af L Il-l.. IV protrudes pasl2fiarty (lr.lnslgamen!Dus herniation). lh~ dural 

Dur.al...., will !pinal n. 

cs..,--. 

Nudous 
pulpaaa 

Poobnl......,l ht!mWIDn (C. D) A post2ralaterW herniation ITII)I compi'I!5S 
the spml nenoe oilS It passes tfvooudl the ~r.oerubral for;~ men. If mort 

the spl,..l n!M! Is afiKied. the musdes .wei by that spinal n!M! wtl siDw 
weiikenlng.lt Is an lmportatt dlilgnostk step to test the nY.ISdes iuoevated 
by a n..wfnm a C<rtaln splnill segmont, as Mil a• the ""''IIMI:y In the 
spedflc derrT1210me. ElGimple: The tim sacral..,... raul: (.Sl) lnnorwtes the 
gostrocnemlus and soleus musdes; thus, rtlndng or Wilking on toes an be 
~(seep. 398). 

Llll 

LIV 

.... ;)~rl-- r.t"lll• 
•P~'"I 
,.,ace 

Herniated ..... 
;J.,J.-;~1--- cauda ""'na 

lnCSF"'-llled 
6-nl .. c 

I Mklsa!j'ttal T2-1Ne!ghtecl MRI (m•gnS!c 
mononce Imago). 

sack deeptf Indo Ned ot ltUIIIM. 'CSF (aell!brusplnol ft.Jid). 

.....,.::-~-- Dural oac 

Dural•leew 
wllllsplnoln. 

t~~~:j~~._ ~mp~ ;; nerwroats -...... 
herniation 

Dlsals lnl<rYertlbralls 

Arals wrtolne (pediculus 
acrus Wltebrae divided) 

medllllly pooltloned,lh~ herniation ITII)I SPII1!1he nerw at I hilt lev!!, but 
tnpact ner.oes at lnfe~ IMs. 

-
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Articulationes Columnae Vertebralis: Overview 

nts oftlle......,...ICIIllmn 

o.nt-ulnljolnts 

! Ocdput~l 

; joints tal the wrtl!bnll bodies 

! ® i Artiwlldanes un<l~Mmlnles 
i ® ! Artiwlltlanes lnwwrulniH 

i joints tal the wrtl!bnii.U. 

RJ. 1.22 Articulationes zygapophyslllles 
(Intervertebral facet) 

~ CI-CII 

i CIII-CVII 

! CI-SI 

jci-SI 

The orientrtfon of irtiaJiatlones zygapophyslales d1ffm between ttle 
spinal regions. Influencing the degree ind direction of movemem. 

e:------Proc.iltlcularls 
sup8for 

Fon~men Proc.lll'tk:ular1s 
llllnM!n.11r1LITI lnferfor 

A CA!Mcal region, left lilt«illllew. ArtlaJiationes zygapophyslales lie 
45 degrees from the horizont.'!l. 

® 

l'lg. f .n Artla.lliltfoner; 
columnae wrti!IJn~lls 

I Thoracic region. left laterallllew. The joints lie In ttle OX'Oilill plane. 

c wmbar reqron, postertorlllew. The joints lie In !he sagittal plane. 



Rg. f.2l Artklll.aones unmllll!rtebrales 
~view. Atticu~ones u~br.lla form during childhood 
~ procesus undNtus of C 111-<:VI and COfli'IJ wrtelne Immedi­
ately sup«<or. The Jolnb may result from fissures In the ar111ilge of the 
clsks tNt as.sume an artiwlar char:aela'. If lfle fiSSures bemme compll!2 
tr.il~ dte risk rl pulposus herniation Is lncrmsed (see p. U ). 

{ 

T.ben::uum 
Proc. pas!Rrius 

tnnt-
..,..... 1\D!rc:uum 

anberius 

A Articulationes uncovertebrales In the CErVIcal 'f'lne of an 18-year-old 
man. ant2r1or view. 

1 AIUcubUones unc!Mrtl!lnles (enbrged). ilnll!rlor lllew of coronal 
Ret ion. 

C Split discus lnll!rftrtebraUs, antertor view of conJNI secUon. 

Pradnlty of--·-· iiiiCI ilradi ..... riii'J 
tDtfle...-~ 
Nema splrwlls and arll!r11 -!nils JI'ISS 1hrough tile fanmen tn.­
s.ium andfunrrinalnlltM!Ubnlo.. ~.llclny~ 
(~bytes) ~ltla from un~"'' arth'osls IN)'comprtSS bot!l 
tile ni!IW and tile OlfUiy •nd ~ lead ID dnlnlc poln In tile nec:lc. 

N. 'JII ... hCl 

capus Wl1l!bra! (CVI) 

SulaDnem 
splrlllls 

-
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Joints of Columna Vertebra lis: Cranlovertebral Region 

Rg. 1.24 Cranlovertl!l»n~l Jalnts 

Proc. mutdlleUI -~ ...... 
(as ll!mpor:~le) 

---AK!s(CII) 

A Posterior view. 

Proc. Spino!~ 

8 Adas(CI) andaxls(CIQ, posti!I'QSilpertorvfew. 

··································································································· . . . 

. . 

Fig. 1.25 Dissection of tfle cn~nloverb!bral Joint llglments 
Posterior view. 

A Ug. nutfl<le and mcmbranutlanto­
oalpltllls po:staior • 

Llg. nuchae 

J Axls(CII) 

Membrana 
atlilntl> 

O«!Plt<lill 
1)0$1elor 

Ug.nuch;~e 

8 Lig.longit\ldinale pOJterius.~mowod: Medulla 
spinalis; canalis vertebr.lles wfndo!Ned. 

Mlculatlo 
~tlln!DocX~IIs 

Mulpolltl!rfar 
~antis 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



~ The iltfanto-ocdplbl joints ire the two irtlaJiatfons betweal the 
llliila convex condylus ocx:lpltllls of the occipital bone ;md the slightly 

conc.t~~t facies artiCIJiariS superior ofthe.atlas (C 1). The iltfanto-

FJg. 1.26 Ugaml!l'lts of the aaniOV'I!!ftHral Joints 

portelll.ll, lllas 

A Ug01merns of irtlculatfo atlantoaxial is melt­
ana, superior ~ew. RM!i dentis «the iltf~S 
Is hidden by the joint capsule. 

iDdal joln!3 ire the two lateral and one medlalirtlaJiatfons betweal the 
ilt!IS (C I) ind ODds (C II). 

B Ug01ments of the craniOYI!rttbr.ll Joints, 
post~ superior vi-. Dmi5 i!Xis is llidden 
by membrana tectllrla • 

1J9. tranMnUm 
illilnus 

Proc.lr.lnM!fsur. 

....__ ugg.rnu~ 
lr.II'IM!I'Sarla 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

C Ug. cruciforme ;rtlantis (•). ~ 
Membriflil tKtolia. 

Fa'ldcull 
longlludlrrals 

Ug. aplcls 
dentJs 

D ligg. ala ria and lig. apitis dentis. ~ Ug. 
tr.lnsvenum itlantts, f.IK!culllongltudlnales. 

Dens. fads 
artlalarts 
posteior 

~· longltlldlnales 

. . .................................................................................................. 

-
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Vertebral Ligaments: OVerview & Cervical Spine 

~ The ligaments of the Sflinal column bind theWI'tl!!lr~e and eooble 
lllliim the spine m withn~nd lligh mech~nic;~lloods ~nd sh~ring 

Fig. 127 Vertelmll hgi11Mnb 
VIewed obliquely from the left postenorW!w. 

® 
Ug. 

longltuclnale !'roc. 
allb!tlus tranM!I'KIS 

® Ug.lcnglbJdlnale-b I 
!':JPedlc:u~lnUS= ~ .If~ -Ll!(g.f~ Q') 

bne 1 IJm'nurcusYel'ldlnte ~~· ~... trln:M!n.ll'fa 

::=~~· --Llg.S\4lr.t-G) 
KJper!or .J--:: y ~ 1911\ile 

G) Ugg. flava ® ·~ Proc. 
l.lgg.lntl!rspNh lj)IMDSUS 

n,. 1.21 Ugamentum longltudlnale antertus 
Llg.longltiJdlllille ;rnterfus. Antertorvlewwlth hse «skull remO'o'ed. 

Artlculltloallanto- --J~f...,_!"'1ii!I~Q;iil'i-- Membrana 
ocdplt;JIIs. ap:sula atlanto-

ocx~lis 
posm~or 

..-- -........--- !'roc. 
tra'ISWI'IUIO 

Ntlalauo 
atlantc:Walis 
lateralis;. ap:sula 

Mltulatk. 
Z)'!llpf)physlii Is. 

f ap:M~II 
-Tuberculum 

paltl!rfus 
Tubercuklm 
antle~us 

stresses ~nd limit the r.ange « motiln. The ligaments ~II! subdMded 
inm vertebr.ll body lig~ments ;111d ~br.ll ~rch ligaments. 

Fig. 1.2'9 Ugamentum longltudlnale posterfus 
Posterlorvlewwlth t.1rlillls vertebralls windowed and medulla splflalls 
removt!d. The membrana tectoria Is a broadened expansion of Ug.longl­
tudlniile po:ste11us. 



fig. f.3D Ugaments of the C2I'VIalhplne 

Shus 
tphenotdalls 

Os~~. 
~rJioasllotts 

Memb,.,... illl;ntD. 
ocdpbts allll!llor 

01!11111 
-~lis 

Llg.longltudiiDie ----I · 
anteius 

A Midsagittal Hdion,l~ ~ll!r•l view. Ug. nuchae iJ the bro;!dened, 
saglttally oriented pirt of llg. supr.nplrule tNt extEnds from vertebra 
promlnens (C VII) ID protuber;mUii ac:dplalls exlmlii. 

Deos.U 

Cllrpus-bne Dis 

Ug. lcngltudlllllle 
postlrius 

CllrpUI 
~. 

DIKus 
lnbei'IIOertleb .. lls 

v.m.m 
prorrinens 

(CVll) 

Llg. 
longlludnale 

intiiiUI 

B Midsagittal 12-welghted MRI, lift llblriil view. 

Con•lls """" Memb,.,... 
hypogloul tectortl 

Ac~~---,--- An:UI wr11obne 

"4ir------- I'Orlmen lnl:swttl!mle 

~h----- Proc. splnCIIUS 

"----'"-:.,___- Ugg. lrtmpillllllll 

Tlberculum 
pastlor\11 altos 

Ug.nudla. 

-
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Vertebral Ligaments: Thoracolumbar Spine 

Rg. J .3J Llgilmellts of the vertl!bl"illl 
mlumn: Thon~mlumlar Jundlan 
Left lateral view af TXI-L Ill. with T XI-T XII 
sectioned In the midsagittal plane. 

Ug, 
longitudinal~ 

onll!rlus 

Pnx. -~~-~~~ 
tr:anSYI!!niUI 

~~G-~~~~~~ 
zygipaphysialls. c;apsula 

....;.,,....---- I'Kies artlcular1s 
sLpellor 

~---- Ug,longltudln~le 
posUifUs 

~;;..:.-- Ami<~ 

Proc. splna5Ul 

~r--....,....;h-- Fades artkularls 
nr.rior 

Fig. J .32 Llgillmentum longltudlnale 
anmlus 
AnWsior view of LIII-L v. 

Ug.IC1'1glludlnale anll!rlls 



Fig. f.Jl Ug;~mr:nblm flavum ilnd 
llgaiN!nt. lnte.rtrai'IIVII!rYrf• 
Anmiorvlew of opmed Cillilllnerteb~lls 
at lewf afl Il-l v.~axpus -utne 
LII4.1V. 

_,.._,.--___ P1uc. 

llrtla.llarls 
superior 

_ _...,lfll"io-..-:~- ~ml111 ...,.. 
wrtmru 

lonj~II!Jd~~ -~~~::-.:! 
postaiUII 

.,. __ F<1oclts artkulllls 
l'lflrior • I 

Fig. 1.34 Ug;~mr:ntum longllud11111e 
postr:rfus 
Posterior vi-of opmed e<~nalis -ubnlli5 at 
level oflll-tV.Rmlowd: L II-LIVarrus~ 
lne at peclculilr level. 

Ug.lorVtudhllo ---..-.< 
pasb!~us 

-
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Muscles of the Back: OVerview 

~ The musdes of the b.llr:k are dMded lntD two groups, the extrfi\Slc 
lllliim and the intn'nsic musdes, wflich are sep.ar.1!J!d by lamina superfi. 

clalls, f.rsda thor.lc:tllumballs. The superfldal exttlnslt muscles 

Rg. 2. f Superftdal (extrfnsk) musdes of tile back 
Pomriorvlew.RmlfM!d: M. tr.lpalus~nd m.lil1f5.11musdonl (right). 
Rewalfd: h:sda thor.lc:tllumballs. Nok: Lamina s~erfldalls of the lflor.l. 
columbar fascia Is relnforted by tile apon~rotlc origin of the lil1fS51mus 
dorsi. 

nlgonum lumbale, 
m. obtqws lntl!mus 

abdomnts 

are considered musdts of lfle upper limb thrt hiM! mlgi\~Ud to the 
bade; the.se muscles are discussed in Unit 4. 

M. rhomboideus minor 

Ill. obllquta emmw 
abdomnts 



n,. 2.2 Fasdathoracolumbahs 
Transverse section. supa1or view. The lntrfnsk back muscles are se­
questered In illl osseollbrous c:.~nal, fonned by fascia thoracolumballs, 
~11:hta, ~nd proa!SS.a splnos.a ~nd processus tr~I\SVei'SIIS of assodm!d 
verb!brae. Fascia tnoracdumbalis Q)O.Sist.s of a superficiaii;I)W,Iamina 

Vagmc:arocrca 
8 N • ..agus 

A.c:arotis 
<>Ommunls 

Plelcul brachlalll 

C6wrt!ln 

M.le<ia!D' 
~ae 

lntrlllSlc back 
mUides 

M. tr.lpe2fus 

Mm.lnfra. 
hyd'del 

superfldalls. and a deep layer.lamtna profunda, that unite at the lateral 
margin ofttle lntt!nslc back musdes.ln ttle nedc. !he superfldallayer 
blends with the f.lsda machae (deep layer), becoming continuo .a with 
fascia C«Yk3ilh (prevertebl'illlayer}. 

~ 
T~ Esojll\agus vtsanlls 

Llnina Pl1!tnu;l!uls} 
~~~..---unina~ab Flrlda 

anita~ Is 
Unil\il 
p~~lls 

~~~~~~~~~~~~~~==M.Iqusooll f Mm.~llnl 
~'-f:-'~-MedrJiuplnalls 

A Transverse~ at~ of CVIIA!rtebra. SUFerior view. 

1,11-~b-- l..atl!f:ll 
abdcmlnalwal 
musdes 

~~'-"" ll'ftltilill':-:+-- Fascla 
tr.lnswrsals 

:11:--f-:.~lf!H!.!+--Qpalla ~ 

·:'llil~·.f-',;~ll!.l.~f--- Fasclll n!nalls,. 
llm'nll poste:lar 

Z1.'1'7.;.(.Ait+--- M.lltlss'mus dorsi 

Llnina p111fl.r1Cia } 

Llnina ~umballs 
superildalls 

8 Transverse section at bel ofllll. superior view. 
I'Cemow'ltCauda equlna and anterlortrunkw;rll. 
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Intrinsic Muscles of the Cervical Spine 

Rg. 2.3 Mu.sdes In tfle nuchal region 
Pasteriai'W!w. ~ M. trapezius, m. sb!madeidomastoid, m. sp~ 
nius. ~nd m. MmiSFinalis (right).~ Musculi arvitiJ (right). 

Axls(CII), proc:.splnosus 

f-,'------ M. obliquUI«lpltls 
$U~Or 

'------='------ Alias (CI), proc. 
tr.lr'IMn\IS 

,.,___....,... ___ M.cbliquusc:apltls 
lnferlar 

• '----+---- M. ~sslmUic:apltls 



M. semlsplllllls 
aplllr. 

M. soemodddo­
ITIISIOideus 

M.tplenlusopllls 

M. ablkJ,IUI --.....lo-f­
apltlssupertor 

M. langlDim111 ---...:...!!{ 

~· 
Alllo {C 1). pruc. / 
~ ... 

M. redusapltls 
~IT'II)cr 

v.rt2bra CVI~ pn1C. _ ___...,_ __ +­
splnaous 

UnN nuchae s~ 

~~f-- M. N!cllaapllls 
pom.t~r!Njar 

M. C>bliquus opltlr. 

·~ 

n,. 2A Short nuchal muscles 
Pos!B1orv1ew. See Fig. 2.6. 

A Coursr of the short nudlal musdes. 

M. splenlus--"dilll!.l~ 
upld$ 

M. longlr.slmus --~11 
QPitiS 

~~81H-- M. tnpezl .. 

M.~m~lda­
m~deu.s 

8 Origins (red) and Insertions (blue) In the suboa:lpllill ~lon. 
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Intrinsic Muscles of the Back 

~ The extrinsic muscles of the bade (m. trapezius, m.latissimus dorsi, 
lllliim m.levi!tor K;!pu!;!e, ~nd m. momboideae) ~re discussed in lklit 4. 

Rg. 2.5 Intrinsic muscles of the back 
Posterior view. Sequential dlmcUon offasduhoracolumbilll$. supcrfi· 
dallntrfnslc muscles, Intermediate lntrfnlk musdes. ~nd deep Intrinsic 
musdes of the back. 

t.tn. rftomboldel ----.~"<\ 
11\ijoretmlnor 

1111<11 -!~llf-i{. 
lho,_ 
lumbells 

M.obllquus 
bl!mus 
~nls 

M.obllquus 
exll!mus 
~nls 

Olstallaa 

I '"Wk-- Mm.ln!J!P. 
cmtllles _.,, 

-7~=:~=-- Apon8lrosls af 
m.taussmus 
dorsi 

. .,)IJI\\'111-- M. obllquus 
extern us 
abdoninls 

A fa5da thcncolumballs.Remomf: Shoulder girdles ;rnd extrinsic back 
mll!de.s {!liiCept m. serTiltUs postB!or ;rnd aponeurotic ol1gln of 
m.liltlsslmus dorsi).Rewoaled: r...mlna wpe!'f!dalls fasda thora­
columbalis. 

M. serratus poste(oor, alnSidered an intermediate extrinsic bade muscle, 
h~ been included with the SUFerfici~l intrinsic musclu in this unit. 

M.M~~>--+=h1::'r.~ 
<Oitlb 

M.longll>--~;&~~~ 
slmus 

M.obllquus 
extern us 
1bdoninls 

.--..~- M. obllquus 

Fascia tllonlcdumb.llls. 
II nina superftdalls 

ln!J!mus 
abdoninls 

I Superfldal and Intermediate lntlfnslc bade mu!drs.Rmuwed: Fa5da 
lhoracolumballs (left:). K.trlealed: M. «ecttlr spinae ;md m. splenius. 



Mm.levo~Dreo ---:'-;..,::-'-'~ 
cmtorum 

Mm.lnle"· 
costales 
t2Rml 

M.long~ 
Jim us 
thcnd• 

M. mu~ Fas~ dlo.--... m~ls. 
fldw l~mr,. p~ 

C I ntmn.edlm and deep lntrtnslc bade musdes. IUmCJIIIIIt M.longls­
slmus thor.cis and csvlds, m. splenius muscles (left): m. Ulocostllls 
(rfght). Ncbt: ~mlh:l profunda af r~scllltllor~columballs gl\les Oltgln 
tD the intimal oblique .and t:r.ansvers&a abdominUl. llo!¥ealect Deep 
muscles of the bali 

M. obllquus capllls 
superior 

M. rectus capitis --....;; 
~lnllfor 

un ... nudloe 

M.longlssmus ---....\.1Wl!:Jr': 
a pills 

M.,.,rrallse2Ncls ---~~ 

M. spinalis ---'~-=-~~R 
thoi'IICIJ 

Mm.l~ ---j~:!-.:..!:...-(l,f/j_ 
CXIItonlm 

braes 

Mm.lnllr­
tnnwer>arf 

rnedlllls 
._.mborvm 

Mm.lnllr- - --la..-=---loi!W! 
:~plnales 

._.mborvm 

M. transwnus 
.abdomnls 

P.l~ t!loram._.m~ls, 
lamlra prdunda 

M. m~IJ. M. 4Jadrotus 
ftdus lumborvm 

D Deep lnb1nsk bade muscles.IU!nowd: Superftclil and lnmrmedlitl! 
Intrinsic bade musdes (all); detp fasdallayer and m. multlftdus (rfght). 
Rrveokd; M. inWrtr.~~rii ..d m. quadriltus lumborum (right). 
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Muscle Facts (1) 

Rg. 2.6 Short nudtal illld aanloverb!bl"ill )oint musc:les 

A Posterior view. 

unea nOO. M. reclW apltls 
Inferior postaior minor 

I Subotdpltal musdes, postB1or view. 

Monclbulo - -111--­

Atlu (CQ --f''-----Tifollil': 

Aids (C 10 --:----:-----::--.p ...... 

c Subotdpltal muKies, left lateral view. 

lnnewtlan 

M.obllqJUS 
capiHuL..,.-.~rr 

l'nlc. mublkf .... 

*"'----- M. obllquus 
copltl> s...,.-.1or 

.;.--- M. "'ctus capitis 
postB!or minor 



flg. 2.7 Pl'evertlebrill musciK 0s OCdp!Uie, M. nedUS 
pars Nlt1r!s apltlnnt«<or 

M.~ 
capl~s late<IHs 

,\ "-F"'V.-- AIIM (C 1), proc. 

A Anterlon!ew. 

B l'n!Yertl!bral muscles, <~ntel'lon!ew. 
Rl!IIKM!d: Long~ apltls (left): C«YYcal 
Yi5a!ra. 

tr.lnM!I'SUS 

· l •,' Dl..ect brindles from ! ~ Fl- head ,! ' : CIII~VI(proa:.trans101ers1. ; , 
!, (j)M.Iongusupllls ! OsO«llble(JiersbMIIIrts) ! plexusG!Malls ! lb!Mnlt111tsandtllghlly-had ' ' ! tubl!rcdl antedcns) i ! (C1-Q) i lo san ski• ~ :·- --------T,;.;~i~-- ·Tc:v:ri•i(,;,;;;,d;;,.:;.f-- ·rc:i.~·.vc.;;.;-~;,- ·-r·--------------T-- ------- ------------ ----------1 
! ! (medial) ! corpus Wltl!br.le) l corpus wrtl!brae) l l l 
i 4>:!~us r;;.;-;;t;iq;;····Tciii::c·vc.;;;:;:;;,;;;;:··rci(~-;;;;;;i:·-----1 ~==from ! ::::!tn:.:~rct!:'!":r.sa~tplne I 
!_ (G!Mcis) L~~-------.!.!'~~~-~~-------J!'~!1~~~L _____ j <a-(6) ! to.-.slde I 
, i Parubl~us l TI-TIII ~rs ~of i CV-cVI (pro«. tr.IMWrsL i i i 
i i Inferior : corpus Wltl!br.le) i tubercullanb!rtores) i i i 
!····---·············ra;;.:-~···········r···········································,·······-·······--··· .. ········-·····-1----···········------····r·····---·······------···········---... --······1 
' i apllls anl8for i C I(!Meral mas) i Os O«<pblt (p;n baslt.ris) i i ~ Fieldon at artlculltlo i 
i M. NCiul ;..----··························································-!·--····-······--······--····-·····-~ ; ~a_..,nalls ; 
!, capitis i (J)M. rectus : ! Os O«llble (pars ! C1 (r. wntnlls) i ~ Lmral tlulon It .-dculldo l 
; i apllls lmralls : Cl(proc.tranMI'IUS) i baslt.ris.laeeral to O)l'lc¥us i i ~a~lls i 
L ........................... L ..................................... L ............................................. J.~~~~~---·· .. ···-····-.. ····-j ___ ................ --................... 1 ......................... _____ ............... _ ......................... .1 
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Muscle Fads (II) 

~ The inbinsic back musdes are divided into superficial, intl!rme­
lllliim di~te. ~nd clec!p I~ M. sen-atus pomsior are extrinsic baclc 

muscles.. lnnei'Vilted ~the ventr;ll rami of lnteftostall'leM!S, 

not lfle dorsal rnmi, which innflv.lte the intlin.sic baclc muscles. They 
~re included ~~~re iDifley are ~ncount!!red in diSMICtion of th~ back 
musculature. 

fig. 2.8 Superftdallnbfnlifc back 
musciH (schematfc) 

Rg. 23 lntennedlate lntrfnlifc back llllllic:lei (Khematk) 

Right sl~ posterfor VIew. 

A M. s:t!ITil­

tus P<1'" 
trffor. 

~<!> 
~t 

I~® 
8 Mm. 

splenius. 

Rlgtlt 51d~. postel1or11tew. The.se muscles ire collectM!ty known illS the erector splnie. 

A Mm.ffio. 
cost;llls. 

8 Mm.longls­
slmus. 

t 

C Mm. 
spinalis. 

® 

® 



M.sernus ---......:;... 
postafor 
supefor 

A M. splenius and m. se!Tiltlls posterior. 

n,. 2.10 Superf'ldal and lntennedlate lntlfi\Sit back muscles 
Posterior view. 

M.sptnahs -------,~N/1 lU --- M.lloom.llls<J!rvlds 
aMds 

M.splnahs ~.,-'!1!~-=-""'!iitffl 
lfloracls 

-'lf.lt4/+,i:::!l~--lll.longlsslmus 
lf1or.Kis 

E ----- M.llicmU!Is 
lumbonlm 

B M. erector 5Pinae: m. ~icxostalis, lon111is:iim~~S, and 5Pinalis. 

:n 



Muscle Facts (Ill) 

~ The deep intrinsic back muscll!:f. are divided inm two groups: 
lllliim lr.lnM!IWSPin~l ~nd deep $e!lment~l m111des. The tranM!W-

Rg. 2. f1 lnlnsversospfMIIS musdi!S (schelnltfc) 
Postmorlliew. 

A Mm.rot;· 
toi'I!S. 

I Mm.mul­
tlfldlll. 

C Mm.St!mi­
splnalls. 

Sflinalis muscles pass between the trai\SYef'Se and spinous precesses of 
tne~brae. 

l1g. 2.12 Deep segmental muscles 
(sdtematk) 
Posterior view. 

®-<i1b-® 
" l 

Insertion lnnei'VIdon Adl:an 



Prac. 
tn .......... 

A Trilnswrsosplmlb muxles: Mm. r«Qtores, 
mm. mullflldus, and mm. semispinalis. 

flJ. 2.13 Deep lntrtnslc back muscles 
Po~rtor view. 

.1"':!•.!-tl!l':::..--- lolm.lniMpfnllesanld• 

... ll11"fr-~- J.tn.lnttrtnft~~· 
posll!rions anldl 

V:i~~::=..~~- Mm.lowto"'" 

I D~ segiTIB'Itill muKII!So: Mm.ln!B3plnilles, mm. 
lntl!rtrilnW!I'Silrtl,llld mm. ~ ccstarum. 

IXISUnmlangl 

D 
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Arteries & Veins of the Back 

Rg. 3. f Arteries of the b~ek 
The~ of the back are supplied by branches of a. intermstalis 
PQSb!rior, >Miich ~rise from ~orta thor~ti~ or di~tly from~. subci<Mit. 

A Arteries of the 
lrllnk. right lab!r~l 
view. 

C Aa.lrrtercostales posmiores. oblique pos­
b!toSUperiorvfew. The posterior lntrstmtal 
irtl!rles gl~ rise to cut.meous and mii!OJ· 
lar branches, as weU iS spinal branches that 
supply the spinal cord. 

B ViiSCUiar supply to the nuchal region, pos­
b!tolm!r.al view. Nofz: The first alld seoond 
aa.lrlte!W$tlla pomrion5 ~rise from 
the costo-an!callrllnk. a branch of a. 
subclavla. 

·--A.lliilta~ 
A. llllta lnbma 

D vascular wppty to the wc11.1m, antenorvlew. 



Rg. 3.2 YefhS of the back 
The veins of the bid< dnln Into v. azygos vta w. lniB'CDStilles superiores, 
w. hlmlaz)'!los, and w. lumbales asCI!ndens. Th~ lnll!rior of the spinal 
column Is drained by plexus -us wrll!.bralls tl\lt runs the l~gth of 
tnupine. 

A Velnsof~ 
trunlc, right lmral 
view. 

V. )lgulartolntl!lmll 

v.subdavla 
~~~- v. brod11Da!pholla clelcln 

·~~~if~=== V. RY!IOS "> V. ~superior 

V.lllaca eod:l!ma 

-us V. homl8ygas 
,..rtl!brab -.. ... 

...t2rlcr 

c VV. lntl!rcmtalls and pll!lCUs venosus wrtmralls a~. anterosup.­
rior view. The i~l veins follow a similar course as the inten:os­
tal nerves and arte1e.s (see pp. 34. 36).Nulr: Plexus -us ~bra­
lis extemus anterior a n be seen communicating wfth v. azygos. 

Slnuss~b ~+---:o. 

·~ 

Aaw•~•• -~~~~.~ 
-bnlll 

emnu 
V. lnd\IDa!pholla ----'"""il!!ll""' 

slnls!ra 

V. hem~ ---....Iii:~ 
IIXIUIIDfla 

Sinus lniiUWrSuS 

Sinus slsJnoldow 

V./ug.~llris lntBnl 

Vv.fntBulsUIOI 
pDII2ftGrel 

Uollll!~r-- Pleus wenosus 

Plaus ------''HI!~ 
\e1.DIUI 

-bnlls 
lnlltmus 
...t2rlcr 

-hr•lls l~nlus 
posterior 

V. lumblils ..andoru 

V.llllclallorno 

V. lllkalnlltlnll 

B Plexus venosus vertBmllls, posterior view IIIith canalis -ubrahs 
windowed In~ lumbar ind SiCral spine. PfelCUS venosus vertrblillls 
extern us ammunfal25 with the stnusslgmoldas through w. emfs­
Sif1ae In th~ skull. PlelCUS Vl!nosus vertebralrs ext!mus Is divided Into 
an anterior and a poslefJOr portion that Nn along ~ exberior of the 
spinal column. Plelu wnoRJS vmebr.~lls Intern us anterior and poste­
rior run In the forwnen ~br.~le and drain ~.spinal CDid. 
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Nerves of the Back 

~ The bade n!JUi- its innervation fi'om branches of nn. spinales. 
lllliim The~r.~miofthoespinal neM:nupplymonof tne 

Rg. 3.3 Nerws of the back 
The anterior rami tJf n. spln;!ils T1-T11 form nn. lnterc:ostales, which 
OlUI'5e along Ute nbs and give rtse t» latl!r.ll and anterior cutmeous 
branches, 111m I cutanert. 

AnlaWmosis --
¥At!! n. cubt­
neuslncllll 

medlllis 

N.subcostalts-

II. an11!11ar (to 
pleJ<uuacrats) 

c Nn. 5Plnales blllnches rn the waal foram· 
ina. Superior view c# transwrse section 
tflrough right half of saaum. 

inbinsic muscle.s of tne back. The extrinsic muscles tJf the badc~l'l! sup­
ptoed by tneonhrior ~;~mi tJf thupinal nerves. 

...__-

a Nn. inb!!rmstales br~nd!es, superiorview.lbmi posteri~ of nn. 
spinales give rise t» muscular arid aJtaneous branches. as weU as 
artfaJiar brandies t» the zygapophyml joints. Rami anteriores of 
nn. spinales T1-T11 produce nn. lntB'CD5tlles (T12 produce.s 
n. subccrtaiiS). 



ng. 3.4 Nerves of tfte nuchal region 
Right side, posberiorview. Ula! the back, the nuchall'l!gilln ream 
mOJt ofiU motor and sen$01')' inn~rv.~tion from rami~ 
of nn. spln*s. Rami postB!ol'5 of C1 ~ ha~~e specific namel: n. sub­
ocxlplt31 (C1), n. oalplt31ls m;tor (C2), and n. occlplt.;llls tl!rlfus (0). 
N. oalpltalls mlnor;md n. <~urfcularfs major .arise from U!nml ~ 
of the C1-c4 spinal ne.'Yes <1nd innervate the 51cin of the anb!rolateral 
heo~d <~nd neck. Rami ~nteriol'5 of C1-c4 also gMe rise ro tharll:$(! 
aMcoJ15, v.hkh lnnerv.ltl!s mm. lnfr<~h)'oldales (seep. 562). 

No.sp> 
rwlls. 

IT. 1'09' 
llrion!s 

N.ocdpltals- r--.-N.ocdplti1Usmlnor 
ma}or 1~ r N.a.uloJiotls mag.us 

·--· ~~ tmralls ' ~ 

" ...... 

N.<Diillads 

'*"-r-- 1\h. lntl!rcoltlles 
(r. cut:aneus 
lmtals) 

~~ -Nn.dunlum~ 

Nn.dunlummedl~- · 

A Pl!riphml senscry cutllneous innervation of the back. 

N. spinaliS (G). 
r.posteior 

N.oaipltats 
minor 

N. slboaipltats (C1) 

N. oufpltalls ma}or (C2) 

N. ocxlpltllls tm\111 (C3) 

B Dennatomes: Segmental (radicular) cutllneous Innervation d the 
back. Nfltr. Ramus posteior of C1 is purely motlx; there is am~~e­
quently no C1 clennatm!e. 
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Neurovascular Topography of the Back 

Rg. J.l Neurovaall.ture of the 
nucul region 
Posterior 'oliew. R=!Md: M. trape:zluJ, 
m. rtanodeidomas!Did, m. JplmUJ ap~ 
tts;, ilnd m. sanlsplnalls capiUs. ~ 
Subocdplllll region. See p. 60 for 1M 
COUI'l! of tfle intercostal ves.sek. 

M. cblqws apllls 
JUpe1or 

Aids, p111<. """"'"' 

M • ....,llplnolll 
mnlcls 

M.semlspllllllls 
apltls 

N. ocdpltalls INjor 

A. ver1111nlls 

N. ocdpll•lls minor 



n,. 3.7 Neunwasculature of the back 
Posterior vfew.I'Cemow'lt Muscle f.lsda {except 
fascia lhor.acolumbills,lamlna supel'flclalls}: m. 
lrtlsslm~ dor.sl (light). Ref'tct.ed: M. tr~pezfus 
(foght). Rl!!v«<ltd: A. tr.anMtsa urvias in the 
deEp scapular region. 

N. ocd'pltlb ---\r~W'""'' 

Rr. Cllt.wleus llb!rlle 
(nn.lntlercost;oles. 

aa. et w. rntm:ostales 
posllertores) 

tl!rtlus(Cl} 

Nn. dunrum lnfertores 

M. obllquus fllt«nlll abdomklls 

M. obllquLIS lnl:emus 1bdomlnls 
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Surface Anatomy 

Rg. 4. f Palpable sbuctui"!S In the INKk 
POsterior WeN. 

spina --==---L-­
~QPUae 

A Bony prominen~ 

·:-,....----- Spinllliau 
anteior 
si4JI!I'Ior 

~=:-:"~:.,--.;----Ossaavm 

~--- Trachanll!r 
m•]cr 

-"''----...:..._-"---'---- Tuber 
lsdi1dlc:um 

M.deiiDI ..... -

M. glutals ---...,:...­
medius 

M. glutals ---+--­
rnaldmus 

B MUKUiillure. 

n••~'--- M.tons 
minor 



n,. 0 SUrface anatomy of the back 
Pos~rfor Ylrw. 

A Fem1le b.ldt. 

QZ: The llrnb girdles ~re reliable Indicators 
ofSI*'lfic~r.~l ~s. What: I~! 
cormponds Ill the 1ngulu' Interior <K the 
Kipulo~1 'Whit 1~1 cormponds Ill the 
alsbi IIlia? 

l Mldaells' 
rharrilold 

I Mlle bick. 

Q1 : Mlchlelr,· rhomboid an be uJed u an 
lndlcmJr of the width af the famle peMs. 
Whit are Its bou ndartes? 

SUClll--+---.....,11111111· 
gUll! .. 

.. 
f 
I 

] 
5110'11 
trlangll! 
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Thoracic Skeleton 

~ The thoracic ilcell!trln consists of 12 vertebrae tharacicae (p. 8), 
lllliim 12 p;~irs of nll.$ with ont~l arti1age$, and the Jtcrnum.ln ;ocfe.f~ 

tlon to partldp;ltlng In re$plrabxy movema ots,lt provides a 

Rg. 5. f Thoradc skeleton 

A An1J!rfor VIeW. 

C Po.Jterior view. 

Aperture 
lhonods lnftriar 

n'leaiUtl! of protection to vital organs. The female thorax is generally na.­
._and ~r than the m~le equilr.llent. 

;g;;:;;:;;;~- DIIWI 
ln~bnolls 

B Left lmral view. 



ffll. 5.2 Structure of a thorack segment 
Superlon!ew of 6til nb pair. 

Angulus ~. Proc. 1\Jbo!truiLJn 
C05bH! splnD~oUS tnln:M!r.sum c:osta~ 

Ribs 
:~v11 l Stsnum ~ndsura~ 

l costala) 
l 
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Sternum & Ribs 

Rg. SA stemum 
The mmum Is a blilddllcz: bone consisting of lllilnubrlum mml, corpus 
mml, and pro ass us xlpholdeus. The juncUon of the lllilnubrlum ;md 
mrpus (angulus sbrnQ Is typically elevated and marks the artlrulatlon of 

the second rib. The angulus 5temi i$ an important landmark fur internal 
structu~. 

Manubr\Jm 
sb!fl'l 

A AntBior view. 

\ 
Ibm I 

Prac. 
ldpholdO<a 

hdsura 
<OSUIIs I 

hdwra 
<OSUIIs 
II-VII 

I Left liltl!ral...--. The Incisurae costales are 
siw of articulaion with the costal cartilage 
of the true rib5 (aee F111. 5.3). 



eamv 

A V~rtallonsln r1b slle ~nd shape. 

8 1str1b.Noll!: Most rfhshave a sulaJS costae 
.Jiong the lnfertor border (not shOMI), 
whiCh protects the lntercostlllwssels and 
.-. 

CoiUII 

Olput 
....a~ 

Manubn..m 
.sb!ml 

Flf. 5.5 Costae 
Right ribs, superior vtew. See pp. 258-259 for 
Joints «the shoulder. 

Tubln:Uum Ofstll 
cmtae cull cmtao 

C. put 
CDIIH 

~---CmtiXI 

C Rlght ribs. superior vtew. 

"' [ 
l 
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Joints of the Thoracic Cage 

~ ~ The dliphragmals th chief muscle for qui« n!splr.~tlon (see 
~ ..a:ll p. S2). The muscles of t1w thor~cic wall ($ee p. SO) contribute tD 

15 ~ (fonzd) lnsplrlllion. 

fig. 5.6 Rib cage movement 
Full lniplr~on (reel); fullllq)lt~on (blue). In deep lnsplr~on, thl1! Is 
iJI1 i~intr•~~M<R~ s~ tllor.IOc~ uwell~t:hl! 

lnspiNiion 

Expiration 

~ha 
lnhstlmob 

S.gi!DIIhonldc: 
dlaml!t!r 

lnfrastemal ~le. The descznt oftlw dllphragm further Increases the 
wlume of tile tllandc cavity. 

A AntBior vtew. 1 l.f!ft: later31 'ilew. C l'o5ltlon of dliphragm durtng resplr.~Uon. 

D Alal!s « rftl mowment, suplrior view. 
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n,. 5.1 Stemocost11 joints 
Antzrfcr Ylew v.ith right half of stanum sedfoned fronbllly. True joints 

~~ generally found only • rtbs 2 tD S; rtbs 1, 6, ;and 7 ~ch tD the ster­
num by syndlondroses. 

lndiU111 
clavtollalts --;. . -....., . 

C::.rtlllgln01 
cmtll01 

r ,..:~!=--'--- Ugg . .lll!mo­
cmtllllrodllt.a 

..,."""":-::,---.eo-- Ugg. tOSto­
lllpholdao 

Dbaa -~::::--;~i. 

FJg. 5.1 Castow!rtebr•l Joints 
Two synOIIial joints ....,. up the c:ostcM!rtebral artio.JI;rtion of 4!9Ch rib. 
The com! tuberde of euh rib artkul;rte, with the costal f.m of Its 
accomp;anylng 'mtieblil w. The hmd of most r1b5 artia~lilles with the 
W!JUI:n of Its own numblr ;and the vertebra lmmedlitely superior. Ribs 
1, 11 , ilnd 12 typla~lly articulate only with their own W!!Uine. 

facia 
artlc::LjartJ MJportor 

TVlll 

A Artia~latlo costotranswrsar1a. Superior 
view with Joints of the left rtb IJ'anwenely 
.sectioned. 

lnt:elwrllbnn. 1\lben:uhm .:ostia! 
Ug.apftls - - + ---'-",_12' .• ~'!11 

cmt.erodlmlm 

8 Ar1fc:ullllfo capitis costae. I.St literal view with the joint head of the 
7th rlb opened. 
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Thoracic Wall Muscle Fads 

~ The musdes of the thoracic wall are primarily I'I!.SpOOSible for 
lllliim chest rapir.rtion. although otfl~r muxi~~S aid in fktp inspiration: 

m. pectcmllls major ;md m. serr.rtus antmor are dlsaJssed 

Rg. .5.9 Mu.sdes of the thoradc Wl!lll 

with the shoulder (ift pp. 2&4-267), and m. serratus posterior is dis­
cussed with tile back (seep. 30}. 

A Mm. xal~i. anterior view. 8 Mm.lntc!l'cost11es. anterior view. C M. tJ.-ansversus thoracls, p05teriorW!w. 

~ Mm. 
: salenl 
~ 

1.-tlan 
1 

: .,....lne C Ill~ VI (JKoc. ! Cosbll (Tube~a~klm m. 
1 

l (l)M.«alenuunb!l1or : transwnus, tubl!lcul.manl2rlus) ! sallrianta1orts) ! DI!Mtlnnmes j IMtluillsmo61k ltilses upper ribs 

[' · · ·------· · · · ·--T · · ·------· · · · · ·------· · · 'Tc;;.;i (;s;i;r-.;,~;:.~;; '1 fnlm cncal and j ::':~Bends 01rvlclll 111ne 
: Q)M.scalenusmecllus : .,....lneCIV~VI(proc. : ar1l!l1aes!J)da~~tae) : lndllalplellus : tosaiN!sld!(unl'*n!l);ftelanedc 

i ;.;~·;;~;.:;; -;;i tra...,;us, tubl!lcul.m postna) i' (.;;t. il~~~;.;. ~;;;,;_;---. i (0-a) ! (bllmnll) 
~ ~ W • i I \ ' I i i ' r ........................ r ..................................................... 1 ........................................................................................................................................................................................................................................................................................ 1 

i ; i r-rma'lllnofrlbto~rm;rglnofnectl-rlb(courses i i i ! ! @M.Inllercmtllls ! abllqUIIyfoi'MNI and clcMIMa'CI fnm tube~a~klm costae to ! ! blsu ribs ~ration); suppom ! 
j : at.mus : dlOI~Junctlon) : : ntercoslai~P~CJ~~;sblblllzedlutwall : 
i Mm. i·-·-·-·--------·-·-·-·----i'-·-·-·--------·-·-·-·-·--------·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·--·-----·-·i N lnlll1llstll ,-·-·-·--·-·--·--·-·--·-·--·---·---·-·-·---·--i 
! lnl2rco. ! li)M.Inllercmtllls ! ! ~ es : ! 
: tails : ... lntemus . . . . : r-r mqln of rib to loMrmqln of nect 1-rib (courses : : l.oMn rtos (apnllor1); wpporb : ! [ ®~:~~~~· ·---] abllqUIIyfoi'MNI and ....-I from anguualStaetommum) ! ! ~lspaa!s,stabll~rschestGI ! 
! ! lntmus : ~ : ! 
f~ · ·--~,· ·------· · · · ·--T~~;;~;~;.r,;.;.;-;t.;t;i~~;.:~~;:,;.;; ;,i~~t;;;.; d;',;;- · ]~.w;~;~~-r~;:~~=:.;:.~-- ·--· · ·-- ·-1 
j m. su 11 j rtos below j lntercostala j , .. ..,.. ' i 
F'"'"'"'"'"''"''"''"''"'"'"'"'"'"''"''"''"''"''"'•·•·•·"'"'"''"''"'1'"'"'.'"'"''"''"''"''"''"'"'"'"'"'"'"'"''"''"''"''"''"'"'"'"'"'"1"'"'"'"'•'"' .................... ..,,.,..,..,..,..,..,,.,., ............ .,..,..,,.,.,,.,,.,,.,,.,.,..,,.., .................. ..,,., .. ,.,,.,..,,.,,.,..,,.,..,..,,.,..,..,,.,,.,,.,..,..,,.,..,1 

: : Sllernum and proc. ~ : Costae 11411 (urtllago : Nn.ln12IQIStlles : : 

l~~:~~~~~~--···---H~!'!~~~---··------·····L~'~~~~!!~~L-.!!!::".1~---· .. ···-·;~~~~~~~~~~----·_j 



~LbrtLm---f~~'"""'~""'~­
stenl 

Mm. lntBalotlle> ----f~~-T-~-O"i~ 
lntzml 

Sternum -~~~~~~._~~­

Mm. -f-r~. lrl,..,,-;.7JI' 
lnii!R:Dibie> 

all!ml 

f1J. 5. J J M. lriii'ISYei'IUii thorildi 
Anterior view with tl1oracrc age opened ID 
expose posb!rfor surface of intel'lorwall. 

:::0..-- Allas(CI) 

1-::::ar-- Allls(CIQ 

fit. 5.10 Musdes of dte thorack wall 
Anterior vil!w. The mm. lntercostales ettenr 
are replae2d anteriorly by membrana lntei'CI:5-
tlfls ex!Bm. The mm. ll'ltercomlles lnll!ml are 
replaced postefiOI'ty by membran;~ intermstllis 
fnmnil (ranoved rn Ag. 5.11). 

w---,-- Mm. lnii!R:Dibie> 
ertmol 

M.SCIIonus~ 

.>&-- M.SCIIonusmodlus 

•"'-1~- M. ""'"""' 1nll!rfor 

Mm. lntBalotlles -~r.'f'-:-~J!II"~ Mm. 
'hlltfmstlie> 
ertmol '"'"'"" 

Pnlc. 
ldpholdeuo 

Chondn>Oil!eJS jundlon 

Mm. 
~re. 
~ 

!11 
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Diaphragm 

fig. S.l2 Dfaphragma 
The dl;~phragma, which Hp;~rms tile thorax from ttle abdomen, h;ss 
two asymmetlfc domes and ttlree apertun!S (for ttle i!Oit!, \OI!na cava, 
and esophagus;; see Ag. 5.138). 

B Posll!lfor view. 

M~).,....-.=...,-,.......-;.- fonlmen 
-cawe 

Olaphragn;~. 
rfghtdarne 

Crusdemum 

M. quadratla 
lumbllrum 

M.pso.as 
ma)llr 

A Antmor¥few. 

C Coronal section with dlaphragma In 
lntmnedlilte po!itton. M.proasmnar 

~~~~_J~~~~~~--Qm~m 

Centrum 
unctrneum 

<D 

® 

M.tr.lllSWI'!UI 
1bdomlnls 

tl!ndlneum 

Dlaphragma 
(left dame) 

Proc. 
ldphoidM 



Dl;phragma, 
parJcmulls 

Hiatus aortfcw 

A Superior view. 

Sternum 

lntrln:llt 
b.lck musdes 

ug.~m 
medlanum 

Hiatus~ 

M.obUquus 
-munbdomlnls 

Crus demum 

lll.oblkjUus 
lrtl!lftlS abdomlnls 

M. tl'lriM!nUI 
abdomnts 

TVIII 

~t-~~-- V.ClMIInli!!or 

r&:ll-~~- Esophlgus 

TX 

C Dlapfmrgmiltlc ~pertures. left later;rl Y!ew. 

Foramen 

flr. 5.13 Dlaphr.lgma tn situ 

"" r 
R-

Mm.lnter<DSt~les l 
Hhrlla e~QPhllii!US 

TVIII 

Ccstt 

Surnum 

Dl;phragma, 
pars costalls 

Hiatus 
erophageus 

Crus 
slnlstrum 

Trigonum 
lumboc:cstale 
(Boc:hdall!lc's 
trtangle) 

M.- Colllus M.l!'eetor Ug. arcullll.m medlllle 
major wtellrae spii!IM! 

B l~riorview. 
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Neurovasculature of the Diaphragm 

Rg. 5. f4 N!llnMIIICIIbdu~ of dl1phr1g1N1 
Anll!rior view of opened lttoradc cage. 

v.ava••u•..tm·--­
A.1horada~lnteml -------" 

A. mUKulaphNnlc.a 

AI. phrerlae a.pelcns 

Rg. 5. 15 lnnerwtlon af 
the dl•phr~gm 
Anll!rior view. The n. phrenicus lies on the 
lall!ritl surf.lte of the fibrous periardium 
togdher with the perfc.~rdi;KOphra~lc artBies 
ind wins. !'loR: The n. phreniOIS also Inner· 
Yates the pencardlum. 

C..SU --

Mm.lnl'emlstMes --

v. Cl¥illnfe1or 

C3 

C4 

A.Cii'GIIsammunb 
V.)lgulalls •~ sllisn 

.....;:,. ___ V. bndiot~~~h•lla tlnlttra 

~.--- N .. phretllc:w slnls«r 

V. hemla;ygiB 

N, piv'enlcus 

... 

N, phrenlcus Jllls1ler 

---~-- To pleura p;~rtetahs. 
pn medastlnai!J 

\-11...---...:.:..- Rr. periardlid 

To pleura p;~rletahs. 
1'-.-.JI'.-.-..\ .,_L _ pars dl.lphragmrtla~ 

Nn.~la 



Blood 'tiiiiHis of the dla l'llglll 

Origin Vein 

! A. plnnlcllnfl!r1ar (chief blood supply) ! Aortl abdamilals; Dttaslonally fnm !Nne us mol alliS Vv. lnl2rcmtlles posl2f1cfts ! 
r~:;,J;;;I-;:;;~;;;;;·· ····-····--l~~ii;;;~k.;··-··--··········-···········-····· v;:~;;ic;,-;.p;rl~;;····--···1Right•kl~v.-; Loft 

~!;~~~~~!~::::::~:.:.:.:~:1~-~=::·----------------------------- ~~~~~~=~:;::·--] side:V. hell'l~ 

L~-~~~-~~·~----·····-···--·····-_i,···--·····--·····--.. ······-····-·····--·····--·····-·······-···"· .. ·-·······-····· .. ······-·······-············.L .............. _____ ............... _ . .J 

Rg. 5.16 Arterfes and nerves of dlaphragma 
Note The ITlilrglns of dliphntgmil receive sen501)' Innervation from the 
l0111'1!5t lnmrcostallli!IWS. 

v.-

A Superior view. 

Medulla spinalis 

- thorada v. homlaoygos 

Stenum 

Hiatus 
I!IGphageus 

N.~nkus 
d- ~ ....... -- 1hlll(liS cxlO!ilaa.ls 

"-phrenluo --'*l~ 
Inferior dexlra 

A,$Upr;l~lls ---n= 
""PI" lor doldra 

A. hepatiQ 
ammunls 

Mm.lr....wrsus, abllquus 
lntmus ard abl""us 

exlemus abdomnis 

I Inferior view. RelllrNed: 
~mn~um p;~rimle 

M.~us 
lumborum 

M. psou Aa12 Medula Corpus M. ell!dJr 
major abdomlnalls splhals wrtmrae I.Jrmalls •pl...,. 

A.suprall!nalis 
s...,ertorslnlslra 

A. splonlca 
(a.llonals) 

N. spl;nchnlcus 
major 

I 
"' [ 
I 
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Arteries & Veins of the Thoracic Wall 

~ Aa. if'lb!rctJstaii!S posb!rion!s aoostomose with~- if'lb!rctJstall!.l 
lillliaa ~nb!riores w $Upply the mucwres of the tnor~cic Willi. Aa. iMn!l' 

costale.5 pomnores branch from aortl tnoradca, with tile 

fig. S.l7 Artlerie5 of the thor.ldc: wall 
Anterior view. 

Artillles of the 
lhlndc 'IIINIII 

.I LA.·.~~~~.! ... .J 
! A. thonlclca lmnllls ! 

i A.subc:IIMa :·;.:~..;w1;····1 ;~a.. '-·-·-·-·-·-·--·-·-·-·-·-·-·-·-·-·-·-·-·-' 
! adlarts ! ~-l-Ies ! 
I : postslo.a(1st~nd2nd; ! 
i i seep.34) i 
t--·······--... -····!············-··························1 
i Aarlll i ~-l-Ies i 
i tho--'- i postsloNS (3nl through i ! ......... :12th) ! 
r-·······----····rA;~-~~;;···············1 

~ ~ antelfOR!S ~ 
! A. thotae1c:a !············-·············· .. ·•· .. ·•· ...... ~ 
i lnlllma : A. musculoplwwlla : 

L ... -........... !:~~~~!.~.--·.·.: 

Rg. 5.18 Branches of ilL lntl!rc:c»­
alu pomr1ares 
Superior view. 

A. mU!ICulaphrenka 

I!:IID!ption d the 1st and 2nd, which a rile from a. inberalstatlf. supren\a 
(~branch of trunCU$ COJtOCI!rvicali$). 

A.Girctlr. 
.:ommunls 

~,...-+...;?,~:---A. thorac:lalntl!ml 

~~~~,....-- A.lnleralstlllls 
posll!rlor JeaJ n da 

....--'---------Aorta lhcr.acla 

1<--.-=~----A.Inb!n:G.Italll 

A. eplgM!r!c;a supenor 

poststor 

R. collab!r.llll 

R. cubl1eus 
latl!r.!Js 

a .. c~~. Df the lnta'claltallrtlllles 



~ The w.lntercostiles drain primarily Into the azygos system. but 
llliila also Into v. tftor<~dca lntl!ma. This blood ullfmmly returns to Ute 

heart VIa v. cava wpeflor. The w.lntl!l'al:lt.11es follow a similar 

A Anterlonlew>Mtft rtb cage opened. 

coursetotftelrarterlal counteqmts. However.lhevelnsoftftewrtebr.ll 
column fonn an extl!mal vertebral YII!I'IOUS plexus tNt traver5es the 
enure length of the splne(seep. 35). 

fig. S. JJ Vefns of the thoracic: Willi 
Al1tel1or 11few. 

Pious wnosus wrtl!brallllnll!mLII 
anlerfor et pomr!or 

8 Vertebral vmous plexus. 

V.)lgulni!!ICtlema 

\-·~~g flg. 5.20 Superfldal vefns 
Ant!rforvlew. Thew. tftoraooeplgmrk:ie are 
a potl!l11ialsupertlclal collater.ll venous drain· 
;~ge rolrtl! In the event of supenor or Inferior 
vena cava obstruction. V. CIMISUJM!r!or \ Plexus 1/ei'IOSUS a reollllls 

V.al)'90S 1---V.~Igastr!ca 
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Nerves of the Thoracic Wall 

Rg. 5.2J Nn. lntercosblles 
Anb!rior view. The 1st rib has been l'l!IMYed to ~"eW~al tile ht and 2nd 
inb!rtQI5ti!l nen'e$. 

Nn.l~ales 

Rg. 5.22 Thorack wall: Perfpheral sensory Cl.lbneous 
lnnervaUon 

A An1zl1orVIeW. 

Tl 

---- N. subcostlllls 

Nn. wpr.~duculan!:S 



ng. 5.2J sprnal nerve b111nches 
Superior view. Formed by the union of the posterior (sensory) and~ 
terior (motor} roob, the Jt-mcm 1 cm~ong n. spin;~les courses through 
the Intervertebral fonmen and exits the vertebral canal. liS ramus 
posterior Innervates the skfn and lnutnsk musdes of tile back; Its r;mus 
<~nll!rtorfonns the nn.lnll!rccstales. Seep. 35 for more detal1s. 

R.mmmu­
nlansalbus 

ng. 5.25 Thoradc wall: Derm1tomes 
Londmarla: T4 gena;~lly In dudes the nipple; T61nnav.~tes the skin ova­
processus xlpholdeus. 

~~0 
C4-l -12 

--14 

--Tii 

J T10 

F1J.. 5.24 Coun;e of nn.lnb!rcast;llei 
Coronal secaon • .ilntl!flonfew. 

.....,.---- Pulmo~ 

M.IIIUI' - -:-......ii.lfr!l\l"lll, 
<OStats 

«tee1US 

o­
cs-

12-

B Pom!r!or VIeW. 

M. lntenlosbllill 
lntinus 

Pleurn1sanlill 

Pleu nt PI rietllls,. 
parsdllphlliQ· 
ITI<I1lca 

Dlaph~gma 

Plsl~ 

partetats. 
parumt.11rs 

R.ecessus 
c»st.ochph1'1!1-
matlcus 

11nclll 
endcJthcr.l clca 
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Neurovascular Topography of the Thoracic Wall 

Rg. 5.26 Antelfor strucblres 
Anb!rior view (se!! pp. 34-39 
for neu~scul~t\Jre 
of the bade). 

N,ui!Wis 

M. cbllql1.11 ext>ernus abdomlnls 

M. cbliquus ~~ llbdooinls 

1.-a'an of • chest tiM 
Ahnorm.1l fllld collection In the pleul'll ~(e.g~ pleul'll effusion clle to 
brondltal ~noma) nw n~the ln~rtlon of a chest tube. (';c:net;Jiy, 

tile opllmal puncll.lrulle In a sllllng p.Kient 'Is at the I eYe! of the 7th or 8111 

M.pocmnlb 
rmtor 

Ao:uralt:ffuolon 
S<.fcuscost.le 

l'leiJr.ap;rfet.lh 
v.aandR. 
llllzn:o)rtolb 

Plalno-tts 

fa:l<1a 
4!!MICU\cncla 

Costa 
Cllestlllble 

c.Mtapleurah 

IUlctu~sltle 

M.l~h Mm, 
lniTmllS lntl!rcolt.lles 

lntlml<!t 

A Coronalsecuon, an18for.tew. e>b!ml 

Rr. art;onel } 
antlerlorH VII., aa. .and nn. 

Rr. cut.lnel rntermstales 
lattrales 

A. and v. eplgntrlot s~ 

lntm:mtll SjWI! on tile posteslor <Ddlllry line. Tlre dr1i'l should alwllys be 
h1ro6Jced at tile upper ll'lil'llln of a rbto ~d ln}.lrtng the lntei(I)$UIIIdn, 
artl!ly,andnen.oe..Seep. lllfordetlls cnmlapsed l.rngs. 

I Drainage tube Is lnserll!d 
~lwlartochestw.~IL 

D ~thesupertormar9'nafthertb, 
the Ulbt> Is Pllsed throUSih the 
1~1 muscles and adlr.lno:ed 
Into the pleural c;Mty. 

C ~ rtbs, the tube Is an!#ed and 
~need p;nilel to the chest 
w.allln the subcutrneo1.11 plane. 



n,. 5.Z1 lntermstal structures In aoss section 
Transverse section, arrterosuperlor Ylew. 

Mm.I!Ur­
oostaltselCIIeml 

M.latmmus 
dorsi 

~~m------1M~HHp­
tlndneum 

M.lllmltiiS -------';'lil\"1 -Dl•phr.vna -----~:We~~ 

N. lntorc:aoblll. 
r. panorlar 

R. L111!rolls llrnecbhs 
ntrlnllc bade 

muscles 

A. lnl2ralstllls 
pootorior, 
r.pomdor 

Medu~ spnals (with 
!l'""hon spnals) 
l't'l.lnl:!raorbllu 

Nil.ondw.lnb!r­
cosales panorlares 

V.m;ygas 

s:;::::;·~--=-- V.avaln!Mor 

;t-..-.:.:..:C~..?'Nrt------------------- N. ph.enkus. a. and v. 

i{;=~~~t::;::~~ perlardiiCXJphronla 

""'" Jlllll!blls, ---­
poncmt.rls 

N.lntorc:amlls, ---­
r. Clltlnouslall!rals 

M. obl""~aexllemus ----------' 
l!bdonlhls 

N.lnten:osttls, ----­
r. cutaleiA U18ior 

A. miiiiCIIoph.enlca 
(from •· thcndca 
lrdl!mo) 

ltpemnns 
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Female Breast 

~ The female breast, a modified sweat gland if\ the subcutaneous 
lllliim ti,_ I;Jyt!r, consists of glandular tissue, fibrws Jtrom<l, and fat. 

The breist emnds from ttle 2nd to ttle 6tt1 rlb and Is loosely it­
ticlted to the pectoral, axlllary. and superfldal abdominal fasda 

Rg. 5.21 Fem1le breast 
Right lu15Ut, anterior vi-. 

P~ll~ _ _:._ _ ___, 
m~mma~ 

Fig. 5.30 Blood supply 
tD the breilit 

byCXM'InectiW! tissue. The breast is additionally KJpparted by sulflensory 
ligaments. An extension of the breast tiJsue into the ;axill~. the ;oo1l;!ry 
1AIII, Is often presatt. 

Rg. 5.29 M11111n1ry ridges 
Rudimentary mammary glands form in both selCI!S alon51 the mammary 
ridges. Occasionally, ttlese mil)' penist In humans to fonn icceuory 
nipples (polythflla), allflough only the ttl or a de pair normally remains. 

"'"/-,--- A.v. tllllr.ldCll 
lnll!ma 

Rr.maiTINI11 
medlalu 

Rr.maiTINI11 
laton! Is 

..___ _____ Rr. nwnrnari 

f'l§. 5.31 Sensory lnnervat1on 
of the breilit 

.1-- hh..----- Nn.supr; 
d;Mrulan!s 



~ The glandular tissue Is composed of 10 t» 20 lndMduallobes. 
llliilill eadlwtth Its own diiCI:Us lac:tlferi.Theglandductsopenonthe 

elevated papilla mamma ria <It the O!lrtl!r of the plgmen1l!d areola 
maml'l\ae. just piUCimal to the duct opening is a dilab!d pol'tilln 

ng. 5.32 Structures aftfte breat 

M. pecllr.llls mlnar 

M. lntl!n:G.Itlles 

~~~------~~~u~r 

A Sifl!llttlll SKUon ;~long mlddiN!CIJiill line. 

l.dllglandl.fae 
mammarlae 

cmnedM!Illsue 

B Duct system ;~nd portions« ;~lo~. sagittal section. In !he nonlillctat· 
ing brt!'art (shO'M'l h-). the lobules oorm.in d'*~ ql l\ldimentary 
adnl. 

called !he sinus lactlferi. Areolar elevations are the openings of !he areo­
lar glands (sebaceous). The glands illld lactiferous ducts are surTOunded 
by tlrm, flbrof.lttytlssue with .a rich blood supply. 

Adnl Tennlnal duct 

Teminal duct 
l.,larunlt 

Lobuli a~ndulae 
m.wniTIIIrlle 

Slnuslacttfi!ll 

c Termln<~l duct lobular unit (TOW). Tlhe d~ .adnl composing !he 
lobule empty into a tt!mlin<~l diiCI:Uie-; these 5tructuru ane collectM!Iy 
known as the TOW. 
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Lymphatics of the Female Breast 

~ The lymphatic vessels of the breast (nat slw:Jwn} ~redivided into 
lllliim three 5YJtems: superfiti~l. suboJt~riC!()U$, and deep. These dr;~in 

primarily Into ttle nil. axlllares. which are dasslfled based on 

Fig. s.1J Axlll;ny lymph 
nodes 

A Lymphatic draln;tge of the bre<~st. 

Nl.cubltllll!s 

I Anterior vlew. 

their relationship b> the pectoralis minor (T~ble 5.7). The medial pottion 
of the breast is drained by nil. p;nastl:!m~lu, which are i!S50tiated with 
ttle lntemil thcnclcw:ssels. 

A.axllarls 

NIL <erv!Qie:s 
artteioru 
V. Jugularts ntl!ml 

A.subclwli 

--~~~--- ~~ 



11reast anCll!l' 
Stl!m cells In the IID'lllobular a.nned!Ye lfssue glw! rise lD trernencloi4 cell 
growtll, nea!SNry for Glct sy.~tem prallftrltlon and adnl cf'f!inntletlon. This 

Aotlnl Termlrwlcb:t 

TeiT!IIrwl Glct lobul .. unit 

A Termlnalcklctlobularurit. 

l.clbun gltndulu 
rna rrrnar1a e 

Tumors orfghltlng illt!e brusl 59 read \ialt!e lymph lilt -Is. The deep 
$Y$1~ oflymphlllc dralr\111~ (~eYe! II~ Is ofpartiCUarmpononce, althouQh 
the parasllemallymph nodes pm!de .a route bywllh:h tuner cells may .spread 
aaoss th~ mldlne. The si.I'VMI rite In bn!lilt ante' CICHI'1!IIti!S mort !lnlngly 
wltl1 the number of lymph nodes IIWChoed at the aodlary nodal boellll~c 
lrr.dYement Is gauged through sdntlgraphlc rnapp'hg with radlolabeled 

maloe.s tlletl!minal duct lob Liar unit (rOW) the mortmmmon sltle dorfg'h d 
INI!glant bruit tumors. 

I Orfgln of maflgnanttlunors by qu;Mhnt. 

colloids (tKmei!Lm (Tc) 99m sulfur mlcrocolold). The downslrelm ~ntlnll 
nod~ Is th~ftl'$ltD rtcdlle lymphlllc drall\lll~frtJm tile tumor ¥1<1 Is~ 
th~fhttD be lllsuallzed >Mth radlolabellng. Once ldmlfled. It c.an then be 
remoYed (\11 JtlltJrrd ljtJijJ/MI&IE<tmly) and listologk:lllly oarriMd flX' tumor 
cdls. Thtsmethodls98¥.accul'atl:!ln p~ctlngthe boelofaldllarynodal 
lrJIIGiwment. 

! MeauUtk: IIMIMment S')'Hr surutvallme 

c lllonnal mammogram. 

i ~l ~ 651 i 
r------······-········-····-··-··--~----··-··-······················i I I.MIII l l1~ l 

t~i~~~~~~~~~~~~~=~=~=j=~:.=:.~::::::~~~~~~~~~~j 

_t r . 
' 

D MammOgram ofliYRIM dutUI c.lrdnoma. The large lesion has dlang~ the 
ardllb!dlJre of tt1e nelghborfng breast rtssue. 

65 



66 

Divisions of the Thoracic Cavity 

~ The thoracic uvity is divided into three large ip.actt the rnedias­
llliim tinum (p. 76) and the two pleural avities (p. 1 02). 

Rg. 6.f Thoradc cavfly 
Coronal iectlon, anterior view. 

4-~~-- Mediastinum 
super! us 

ON!tls --1/,!---
pleullllls 
d-r 

Med~um ~~~~ir--
lnfel1us 

A DMslonsofthethor.~cfcca\llty. 

V.avas~ -----,=---""" 

N.ph~lall.a.andv. --,...-F 
perita'dlaolphrelka 

Pleura parletllts, - ---+-1.1-4 
p;uscmtrlls 

Nmo~ -....,.....~~--::!::~·;.. 
(with piN;\ 

vlsa!r..ts) 

a.ltryrolclea. 
lobusdemf 

Pleura parletllls, pars Dtlplngma 
dlaplngmatlcl 

8 OpEned thoracic cavity. RemoYe'd: Thoracic wall; 
conneclfve tissue of antmor medlaS!tnum. 

V.Jugutl11s 
lntltma 

N.laryngeus reamenss'trlmer 

,..:;~-.;-~-- N. vagus 

~:....;~-'"':---- A. .and v.ltlor.lda lntl!ma 

Al:tadment boetween 
pellardiJm flbrosum ~nd 

fasda daphragmatrr:a 

~,-T--- TlT.imus 

~~~--- N.vagussfnldO!f 
.....,.,_ .,;;,. ___ Aorta~s 

A. pulmonalts sl~ltrll 



....... -....lli~-- Medtntfr.Jm 
super! .a 

Meli'astfnum -;;.;;r---=;,.--
lnfetfus 

A Anteriorview(ccu,nal MICtion}. 

Sb!mum 

---tl-~!t-- Medastfnum 
medium 

Vl!rtelne 
lharaclae 

c lnfi!norVIew (trllnsverse section). 

Fig. 6.3 Tranwene sections of the thorax 
Computed tomography (CT} seo~n of thorax, lnferionfew. 

BronciY.ts prf~lts blphalJUI NJtU 
~etslli~ descendens 

A Medlastl:num superlus. 

Fig. 6.2 DMslons of the medlasttnum 

----IMlr---- Med~a~t~num 

Dlaphragrna 

B 1...1ter.ll view (midsagittal section). 

B Medlastl:num lnferius. 

superf.a 

(OfPUI Sl!ml 

Medlilsdnum 
llllb!tlus 

Medlilsdnum 
med\Jm 
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Arteries of the Thoracic Cavity 

~ The arcus aortae has dftoe major branches: tn.mws brac:hiOO!pha­
lllliim rocus, "·a~ O)mmunis $ilistra. and a. $Ubdavi<t $inistra. After 

ilrtus aortae. the 010113 begins Its descent. becmllng iortl 

Rg. 6..4 Thoracfc aortl 

A Pirtsofthl!aorta,leftlatl!r.ll vfew.llloll!: 
The aiWS iiOI1ae begins and ends at the 
le...el of angul.as sterni (seep. 46}. 

Dl;plr<~gma 

A. p!nnka Inferior 

n-uncus<OI!hcus 

Nl. klmbllles 

Truntus 
bracWOQ!Ilhlllc:ul 

tharacica at the lew! tL angllb sb!mi and aOI'ta abdominalis one! it 
f)ii5IU thi1XIgh hi~!U$ aortiW$ in the di;!phragm. 

R. bl1ll'ldltalts 

...--~ Bronthlli pdndp.ills llnllt« 

B Ao!tl thoraclca 1r1 situ, interior vfew.llm'lcM!ct Heart, lungs, portions of dlaphr.~gma. 



AQrtk dlllediGn 
A lu' In th~ Inner wall (lntma) of the liOI'Illlllows blood to sep~nr11'the 
laym of the .-trcwall, creating a "fats.! lumen" and pOO!n!!ally ll!Sdttlg In 
llfe.tllreatmng aortic n.1pture. Symptoms are dyspnea (shortness« breath) 
.Jnd sudden onset of oc:n~clatlng p.Jin. Awte ~dssettlons orormost 
oiUn In the ascendtlg mrt.l and genet:~lly require Jurgery. Mate distil 

1\orti 
ucendens 

Tun'lc.l 
Intima 

A N:lrtlc d~Slsed!tln. ~1'1$ of the Inti~ are ~I~ to the ccnnedM! 
um:ue l'l the wall oftfluortl (onaw). 

~ clsS1!ctlons IM'f betrert:ed CIX'I11!MilM!Iy, Pf(Mcled th~are no 
compllc.atbns (e.g., dKtructlon of blood supply to the organs, In 1/Al'lch C.!ISe a 
silent m;ry be t1S1!~ to resl:ort' perfusion). N:lrtlc dissKtlons ocantlg at the 
based <11 coronary artety may a use lll)'OQrdiillnt.ardlon. 
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Veins of the Thoracic Cavity 

~ The v. c;!Yil superior is formed by tne union of the two w. br;~ci1io­
llliim aphallcae<lttnelevel oftne Til-Till Junction. It receives blood 

Rg. 6.5 v. uva superfor and azygos system 

A Projection of YeNe c;111ae onto ci11!5t.. 
ilntl!rfor VIew. 

~mundrn~m 

P.ars camlls dtaphragmatls 

V.lumb.llllau:mdens d-

Hlelus aorllcus 

v. c.w;a lnfl!flor 

B Veins of the thoracic Ci1111ty, ilntl!rfor VIew of opened thoriiX. 

dfi!ined by the ;~zyvos $)'Stem (v. C;!Vil infeior has no bibutlries in the 
tnorax). 

V.fugullrfs 
ln1lmlldextnt 

V. bractfoaphallca 
Jil'ntstra 

a=---:--_;_- Vv. p«.fmonaii!S 
slnlltr.l~ 

V.Jugubrls rntema mlstra 

V. Jubc!Ma slnlstra 

~~::---- v. thyroldo rrnr~or 

,.......,:::.,....-- v. bradllocl!phallc:a mtstra 

~~-- V.aM~Sllper!Ot 

V.lumb;ills ila!ndens skl!Str.l 



Major win Tribul:o1ris Region dralnl!d 

Esophagus, trachea, gl. thyroidN 

~ Vv. brachloa!~l~ ....................................................................... ; Head, neck, upper limb 

, ............................................................................................ . 
~ Az)lgos systEm 
~ (left sl~ v. homlazygo:s and ! Vv. lntorcosboles posterfores 

• bronchi, esophagus 

§ v. hemia:zygos accessoria; ~ Vv. phrenicille superiore:s 
~ rightside:v.IZ)'!Jos) V.lntr: 

I=:=-·- --·---------::::::-~:: 
!................................. .. ..... . 
! .. '!:~.~t-~-~-~~-... ~1~1~~-~-'.':'!'~~-~-~~ .. ~.<!"~l~.~'r!"..~: .. b.~~~~-~~-~: .. t~l~~-~-~:."":".~~ .. ~ .. '.": .. ":'~':'.~~~~~: ...................................... ! 

ffg. 6.6 Azygos system 
Arrterior view. 

V. jugularis 
lniEITiil dextra 

v. subclavla dextra 

V.IZ)'!JOS 

Vv. inter=tales 
po:s!Erfores 

Vv. hepatlcae 

V. testlcularfs dextral ---=..,.!! 
v. ovana dextra' 

\------- V.lumball$ 

V.cava infl!l'ior 

'V. !Estlcularfs/ovarfca sin. arfses from v. ronalls sin. 

ascendens sinistEr 

V.lllaca communis 
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Lymphatics of the Thoracic cavity 

~ The bcdy's chief lymph wessel is dud!Js thorac:iws. Beginning 
lllliim in the abdomen at the leYel of LIas the c:i!temo <:hyli, the ductu5 

lhoridcus empties lnt» the jufiCtlon of v. {ugularlslnlm!a slnlstra 

Fig. 6.7 f.:rmphiltk tn.mb In the thorax 
Anterfor VIew of opened thorax. 

V.zeygas 

and v. subclavia sinistta. The ductus lymphaticus dexter drains to 
the junction ofv.jugularisintem~dextr.aand v. $Ubclaviadextr.!. 

A. arlltlscmmunls 

V.jugularls lntema 

Ductus thol\1ldws 

V.$U~Sinlstr.t 

0::::::1'"'-':~--- V. brxtiOCI!phala 
slnlslra 

ln1:1!rcGrt;!l 
~a 

V. hemlazygos 

Hiatus aortlcw 

-+---~~~- Truncus klmb.IJs 
srntster 



( 
TrunaaJII!JUiolls -­

dml!r 

Rg. 6.9 ~pMtlc drainage 
byquadranb 

I 
Abolomen, p8vls. and loww limb 

Nil. p;~...mm.les Nil. trad!oobronchllles 

Rg. U Lymphlllfc JHithw.ys In 
tfwthorax 

Rg. 6. fO Tbon~ck lymph nodes 
T~ Jection atiM ~nclle.l bifvmt. 
tlon (T IV), ln~cr view. The tflonclc lymph 
nodes an be dMded lntD three b~ groups: 
node-s of the thor a de Willi (pink), pulmonary 
nodes (blue), and mediastinal nodes (green). 
for detins of lymphilllcs «the medlastloom, 
seepp. 101)-101. 
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Nerves of the Thoracic cavity 

~ Thoracic innervation is mostly autonomic, arising from the pi!ra­
lllliim ~br;JI sympatt!etic trunk$ and parasympatt!etic Y.Jgus n~NI!S. 

There are two ellieq)tlons: the phrenic nerves lnnerv.rte tile 

Rg. &. n Nl!rvl!s rn tht! tharu. 
Anb!rior view of o~ed tilorax.. 

A Thoracic InnervatiOn. 

Esophagus, pan; tllaradc.a 

Tl'uncus~la5 

Tnmws vag ails a !Uri or (Mth 
ple!ws~geus) 

N.lplano:tu1i'cus ma}of 

Truncuuympt;ltlcus, 
g;~ngllcn thcr.ldcum 

N. phA!nlc:w; slntm!r 

I NI!M!s of the thcnx In sltu. NotE The reaJrrent laryngeel nerves hiM! 
been 5llgh1ly ilntl!rlorly retradl!d; nonnally, they occupy the gi'OCM! 

pericardium and diaphragm (p. 54), and the inb!rmstal neM.S innervabe 
tile tiloracic wall (p. 58). 

A. CMO!Is <m'!muniS 

11'1'~~--- PlousbrxtlaiiS 

-~.----- A. subdavla sl~stra r__, ___ Ccsta I 

::---.~- N. vaguuiniSta­
-e-~- N.laryngew A!C:Um!nl 

Truncus symp.wtlllcw 

Dlaplr.lgrna 

between lhetJachs and the esophagus, nnaldng them \Mnerable dur· 
rng thyroid gland swgery. 



""""::::~ The autonomiC ni!NDUS system lnnervatzs smooth muscle. c.ar­
llliDI ci;lc musde, and !llands. It is $Ubcf"Nided intu ~ symp;rthdic 

(red) and parasympatl!eUc (blue) neM:Jus systems, whkh togedlll!l' 
l'll'!IUim-s blood flow, -rdions, and Ol'!lan function. 

Rg. 6. J2 Sympathetk:and pillri1SJ111pathet:lc: nerwUI sydemi In the thol'iiX 

5ymp61!1k _.,..,..,. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

sympathlws : 

Nn. splan<hnlcus -d 
mojorl!tmnor 

tt 

Origin of coangllon 
praynoplk: fliers. .... .. 

Ganglion cervkalo mediJm 

N. ardLKI.B 
aro1tlllls~ 

PIOIICIIs arutkus ammunls 

Plexus subctM..Is 

Plexus aortlass thcnclall 

Plexus p ... ITICII'OIIIs 

I 
: Follownn. 
! lnll'rmstlles 
; 

! Blood veuets ! 
i a'ld glands In i 
i chest w:oll ! 

! S~r.lcoro :~~ ~~~~:.:.:::~::::I;;;~:::::::~ 
! Gath!r Inn. spla~ ! 
! rjcus majar and n. ! Abdomen 

1 i Jpl1nc:h'llaa mr.ar i 1 

r;;n;;-;;;;;;;;,;j;tk;;;:;;·;;ii;-;p-;~;,-.:;;i";;i;;;;;;;;~;;;.;;;·~ 

L-~~~-~~-'!'-~~-~~-'~!.!E~~~.!I~~!~-----------J 

-

[_~·-~~-·-----..!.~-~~~---·---: 
i l-~·-~_!1-~-----i-~-~·---i ! BralnRI!m ; N. vagus ; ~ lr.lcheoles ; Tracheo · 

I ! (CN Xl r--.-··-y·-·-·---·-·----·-~-pt~-~j;;_;~j~-·-·-·-1 
! I I Rr. bocnchiiles I (bsondhl, pull'llOIW)r I 
~·oor••••-•••••--••••r-·ooro•J~••·-~y·••~•rl·~r••·•~•••••~y·•••••--•••L~~l.., ____ ••••-Y••••••: 

i "The g;s,.lan Cl!lls Iff the pa~.......,... symm •~ SCitllnd 
l In mlaosco~c gro1415 n !hoi' t.11et 01'111"'· The n. WIIJUS thus canla lhe 
! J'I'S)'I\Oipelc mo1l)r iliOn$ to lhae t.il'get:s. 

i..~ .. :~_n~~~-~~: ....... ,., ____ ,_, ____ ,_,_~·-·-·---·-·----·-·--·-·------·--·-·---·-·--·--; 

I 
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Mediastinum: Overview 

~ The mediastinum is the sp.aC!! if\ the thorax between the pleural 
lllliim SiiC$ of the lungs. It is cf"lllic:led into two p~rts: superior ~nd inferior. 

The inferior mediasb'num is further cflllided into anterior, middle, and 
posterior portions. 

Fig. 7.1 DMII'om af the medlilliUnum 

Ap811Jralh~ -...,.,.-....& 
rads supafor 

Esophigus. 
pars thor.ltki 

A Schematic. 

Brondlw; p!fndpalts slnlrtl!f, ~n 

Nlllrac:h!obRlnCtltaiH -----:-----'.'-'.;;;~ 

Medllstlnum 
supai ~a 

i • T1Yfmus 
t i • Trachea 
! o.,_ ! • Esot>hi!IUS 

: • T1-lymus 
; (ntt.lchn. 
! Me Fig. 7.5) 

i. Hmrt 
i • Pafcardlam 
I 
I 

! • Esophagus 

I 
I 

i • OUctul 

! .... - ......................... J ....... ~!~-................. ! ................ ~ ............................... ~ ......................................................... ~.-· ......................................... ~ 
! ! • AroJs aortae ! • Smaller wssels i • Aorta ascendens i • Aorta ~ 
~ i • TU10.&S brxhlo- ~ i • TNnaa pumonalls i thoraclca ~ ~ 
! ! tephaiiW$ ! and aa. p~Jmonales ! b!Wlo:hes ! 
~ ,.,..,. i • A. c.artlds com- i • N . .-.d w. pert- i • Ductus ! 

i munlulnlstn i cardlaa)lllnnla• i lhondtus 
i •A.subcWa ! ! 

i ~~~,.stn I i i 
;·--·········--·r·:v~~-,~-·-~·:·s;;i;·;;;;;~·-·r·:·v~;.;;;;;d;---;·:·v.·;;;r;········~ 
i w. t11114 i • VV.Inchto. i ~phltlcs. Mid i • v. ~ i • v. hem~os i 
! ,.... ! a~phlllcile ! ~ph nodes ! • vv. pulmonales ! • Dldus ~~~~ ! 
! --* i • Ductus i • M. -.dw. pen. i radaa , 
~ i thcndo.as ~ i c.d~lae i ~ 
r·--·········--·r·:··N-;.:·;;i·······-···i·:·N;;;······-·········r·:·N·~·;,;·;;;;······---r··~-N~:;;.;i········~ 

i i·N.~rt-: i ! I 
~ JV8WJ i curnns sl~ster i i i ~ 
i !•Canllacf'M!f'WeS ! t t ~ 

L ................ .1.~ ... ~!':.~~~-......... ! .................................. L ........ -....................... L ............... -........ _ ...... J 

( 
Lamina pn!lr.Khalls} Fascia 

O!l'lllc:ats 
--- Lamina superflclalls 

A. pumonalts dextn ---i-.,.....,,..,;lli-*-~~~~ 

Esophagus p;lllllhoradc.a ---=------'-~f-¥~,...,.+---l:ll 

~.....,..,.:..:;;..;...-- Aortaasandens 

~+-- Tlrymus(~rnalfatpad) 

,..-7~i;;-.;l<--- Va~ aortae 

~::!!!!.-~..,..-- 1«1 nucla (sib! d ~ltxtlment ~ 
hep;~randdaph~ 

I Mldsagltt.11 section, right lateral 'lltew. 



flg. 7.2 Contents of the medlastfnum 

M.salenus 
antmor 

N. plftnlcus 

A.andv. 
pet!GI rd Ia co­

plnnlcl, 
n.phre<~lcw 

A. aNlCis commurls 
N • ...agus(CNX) 

N.laryngeus rea.nens Jll'ntster 

ll:i:IIL:~- A. and v. tllonlclca lrrt.!mi 

N.laryngeus recumm 
slrlsar 
A. pulmon~lb slrlstnt 

v.~ 
superior 

IXaphragrna A!Uthment~ ~11ardum 
pel1a~m tbro:tum and flbro:KJm 

t.ncsa dlaplr.lgmatlcl Vv. pulmanales 
dextr.le 

A Antefoorview of mediastinum. 

M. con:s1Jictot --;l:~lf'JI 
~glslrleior 

V.jugul1rls ln1Zn11 ,-nlrlr.a - -=::---ill'lr 

ll'unaJI 
puknonah' 

Cll\lttas pial ralls 
dexller 

V.Jugularls rntema sillstR 

A. ;and v. subdoMa 
slnlstra 

v. bradlloaphallcl 
slnlstr.l 

Artuuortae 

llnlndluslob.lris 
superior and I life! or 
CMtas ple.nlls slrlstl!f 

klrta thoradc:a 

PIN" a parietal Is. 
pars medla'ltfnalls 

Pleura parfetalls, 
p.ars d taph rag rnatk:l 

A. and v. s.bclwla slnlstn 
A. and v. pefcardlao> !«arne~ Esophagus, p.ars ~~m 

Pe!cardh.m flb""o.m, --­
-tlio.fus sinister 

C Poster1or Ylew. 

plu~rica, n. phrenlcus ven~e awe tllonlcla flb""o.m 

V. «<Va Sl.pe!1« 
• e--- Tracnea 

V.arygos 
~~,;--flmnduap!fndpaltsdemr 

~...=:--- A. pumonalls dextr'll 

~~'---- Esophagus, pars tharaclcll 

15h~- Vv. pllmonales dextr.~~ 

~~m Hbra:sul1\. 
llrlo.m dexttum 

I!~~~- V. avalnfellor 
~nforarnt!n-cw.a~) 

.----:-:-:::=,....,;."---- A:A.I'n!Nalstales 
post~ ~'lares 

B Anll!rfor lllewWith he.art, perfc.ardrum • .and 
thymu5 removed. 
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Mediastinum: Structures 

Rg. 7.3 Mediastinum 

ll'uncus syn'4)al!licus, ---;..---,i~\'4 
gilnflil thoraclca 

~~~~s--~~-;~ 
~ 

C'DmmontnJr* ---:-~~:!. 
ofbronchllobarts 
medluset~or 

N. Slll1ncm1cus --...;.......,...f~ 
lnl(or 

Pfe~~.-.parfetals, --+~~ 
parscostah 

A.,v.andn. ---h-rtlt-ifil 
rnurwmts 

Mm. rnurwmles ---<-4:tiii" 

A Right latl!r.ll view, p;~rawgltt.11 section. Note the many struclllre:s 
pmlng between the superior and Inferior (middle and posterior) 
medlasUnum. 

N. phrenlclls dexter 

--T.:-'::":1:---- lhymus~ 
flltped} 

i-rir.\-:--r--- Pencardklm ftlra:sum 

~F.i-- A. .wlv. pertardaco­
ph~lc:a. n. phr(!nkl$ 



~-um ---....,!.-.!lli'J~ 

N. phren lela sillstrae ----f-;.__;,:!1; 

'1¥. pulmo1111l's --...;.----:~ 
snlrtnle 

NIL pet~c:ardild --+-B~ 
late-ales 

N. vagussl~ltl!r--++~~ 

A. arldv. - -+-+:-:.,.,.ri'ir 
pertc;l Ida ph re<!IC<I. 

n.phrenlaa 

Nll.ph~cl-~~~'­
Sil~~ 

8 Left lam<~! view, par.~sagltt.;ll section. Remoml: Left lung a11d pleur.1 
parfmle. Rl!w:oltd: Posterior medlmlnal structiJres. 

T'rr.-ii:---- N.l;wyngaa l'«lmnS 
Slli!Ut 

'f:':\l~,..---- Bronchw;p!fndpalll 
slli!Ut 
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Thymus & Pericardium 

Rg. 7.4 Thymw and perlc:lnllum In •rtu 
Anb!rior view d CtJmnal section. The thymus lies in the 
s:uperior medi;rstinum. 

Rg. 7.5 Thymus 
Anterior view d opened tnorax of" ~I'Oid 
chlld. The thymus ls well dewloped ;rt this 
age. extending lnfmorly lnm the ;rnb!rlor 
medlilrtlnum (Oll1lpare v.tth Fig. 7 .4). The til)" 
mus grows ttuoughout chndllood; .at pel~. 
high ~s of circula1ing sex homlones a use 
the thymus to atrophy. 

A. a rolls comnunls 

a. v.l!lyJUdl!l 
thy!Udl!l lntierlor 

Th)'ml.ll 

~lmodextl!f 

~~~.,......--- A.arldv.thcrada 
lnb!ma 

A. and v. pe'b~ 
~ba.phrenl~ 
n.pm,kUI 

Pe.ra parletalll, pars Pe.ra parletalll, ~rlcard:um 
dllpht~matlca pars medliiSihilts ~btos~m 

Tnu:t1ee ----'--'';';::;; 
Truncus br.actll~ --~7-­

~~-=-:, __ V.lndiOQ!9hlllc:a 

a!phalkUI 
V.br.lct!b-

CI!phallca dl!ldra 
v.~ 
su~r 

~us.--':-"~ 
lobusdem!r 

""an 

Tl!,mus.lobus lin 

Rg. 7.6 Perfe01rdlum 
An1ls1or view of opened ttlorax v.tth flaps d 
pedcardlum flbro:sum reiii!Cb!d. 

v. ~ su()fllor 

Petlardlum 
flbro5um 

Perlcard'um 
.re~~m.llmhil 

~~!sa~<~ Ill: 
fpiQMklm 

l'l!rfc;rdh.m 
sero:sum.lamlna 
palletlt' 

Pial ra palletll ts. 
pars medtaltlnall' 

Cftlllcsurliu:e 

Dlaphragma 



A. pllmon~lls -+-~~ 
dtxtra 
SII'AIS - "1""""=--'!'c..:::=::;; 

ll'lnswnus 
Pl!fcnll 
Alrf~m -'-+ ;;n 

ll'llstrum 

Attxhment of hepar to 
daph~(a~n~) 

A Sagitial5«tiot'l through the mediastinum. 
Note the (Ontinuity of the l<!mina pariet~r.s 
and l<!mlna 'Ylsarills (epicardium) of the 
pericardium Hr05Um. 

C He--art temCM!d from pericardium fibi'OSum, 
posterlont!ew. Note the reflection cl the 
eplcirdlum (cut edges). 

~tardlum 
umlna p.lli!UIIs } 

se~WUm 
1..1mlna .tsaralts 

Al:l.lctme~~t be1:wMn 
perlcard'um 
flbrosum and faosda 
dtaphr:~gmatlcl 

A.carotls --= -1111!111 
ammunlsslnlstra 

Alrta aso!lldi!nS 

Si!us ll'ln:M!r.lu' --.!.....;,: 
pafc.w"dll 

V.c;r.t;~SUpl!r!Or 

vv. pulmcnales dextrae 

V.GM supetl(lt 

A. pulmon111J dexlra 

Vv. pulmon~IH dextr.le 

n,. 7.7 R.eflec:tlons of perfC41rdlum 
serosum 
Anterfor'Yiew. The lamina parfeblls ;md lamina 
Vlsc:er.~lls (epicardium) cl the pertc.1rdlum serosum 
are amb'nuous with one another amund the great 
-Is of the he..rt. The p;~s:noge between the 
a lUria!-and wnouHssoclat2d reflections Is the 
sinus tr.lnM!HUS perfcardll (see B). 

~----....=.: ... -- Slnusoblquus 
periolrdi 

-----1~-- Perlcard'umsero:su"" 
Ia nina p;orttealts 

Albc:hment 
llttwHn 
pet~a~m 
fllnJ$1.11' 
andh!Kla 
d ilph l'l!lll'Yi1ka 

8 Per!cardl~~m w!!h heirt remCM!d, anterior 
lllew. 
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Heart in Situ 

~ The hart Is IDGlltl!d postl!rtor II> the stemum rn U!e middle por­
~ tion of~ inferior mediastinum. The heart projects into the left 

side « tfle tfloro~dc C3VIly. 

A Pro)ed!on of hearund grutwssels onto 
d1est. ilnlaior view. 

B I.St laral..tew. 

V.j~Siftteni 

A. sahdawla linistA 

Araa-ae 

lronctw 
prlndl)lllls 
slnilllr 

VV.pu~ 
man lila 
sin IstRe 

Aorta 
thcncla 

Eoaph;lgLA 

Dliiphlllg~ 

V. pulmanalls 

A. ava superlot --don• 
Mltum 

doldrum 

V...heJNt!Qt 

V.ao~a 
Jnr.rtor 

Rg. 7.9 Orcui.Uon 
Reel: OxygeNted blood. Blue: ~oenatl!d 
blood. ~ p. 94 for proenml circulation. 

} 

Upper body 
drcuatton 

PUlmonary 
dn:ullllan 

V..pulmanor .. 

Alrlum slnlstnm -
Vtntrlwlus 
sl.nls!Rr 

-culus 
decll!r 

V.partae 

}-dn:ullllan 

}-~ dn:u.uan 



ng. 7.10 HHrtlnsltu 
Ant8ior view. 

Flel1cardum 
flbrosum 

v. bntdl~hlllal 
slnlstra 

N.wgusslnlltl!r 

Ug.~ 

A. pulmanalis sl~m 

~..,....;;...___ A. CD'OI'QI1a slnl*a 
(r.lnuM!!IIIcularfs antl!rfar? 

Vo!n!JioJius sin-
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Heart: Surfaces & Chambers 

~ Nate the reflection dlamina visaralis {epiurdium) tb bl!alme 
lllliim lilmina p;~rieulis d the peric~rdium s;en,s:um. 

Rg. 1. n .surfllces of the he~rt 
The hearth~ thtt!e surfaces: anterior 

A. s.bcllllla slnlstnt 

(fades sb!mc:u:nstali5). postmor (balis tordis), 
~nd Inferior (facies dlaphr.tgm.rtfu). 

a Posterior surf.lce (basi$ cmfls). 

v. c.ava 
lrhl'br 

Truncusbract!lo----.illltl 
aphalaiS 

A. pulmon~lls 
dextnl 

V.u.r.asupel'br 

Aorta 

Aur!aia _aoe=-:..:.::c"cle:..::.:ns _ ____,f-+"-"""iiJ'.a 
dextr.t J\tlfum 

dl!lCtnJm 

S..lc:uJ--"111~~ 
coranarfus 

V. OVOI superior 

A. pulmoBalll dextra 

Vv. pulmonale$ 
slnlstnt~ 

A. pulmonalls slnlstra 

Vv. pllmonaiH srntstrae 

SulcuJint8' 
wntlfcula11s 
...Urlaf 

Ventr!aius 
slrllter 

A Antenor surfaCI! (fades stemoc:ostalls). 

Nals-

V. av.uuperlar 

A. pumcnah dextr'll 

!Ar-- w. pulmonale$ 
dextr.t~ 

C Inferior surf.ICI! (f.lcles dlaphragmatlca). 



A.pLimonalls 
d~ 

V.c.wasupj!rfar --!-!11• 

Conus lrla!OSUS ~-.L-'­

OIIU 
suprawntlfcular'ls 

All\lm dextnm 

S..lcus<XJrona!M -~liiil1i~ 

\lalir.l trlculpldalls, 
cwpls..,_ 

v. com tlfellor 

Arcus-

A Venttia.lus dexter, anb!rillrview. Note the 
crfst<1 supr.noentrlcularfs, which ITiilrb the 
adult boundary~ !he embryonic 
ventnde and the bulbus cordis (now OlllUS 

~111!11o:sus). 

TN1WS !)UmonallS 

Tn~bewlle 
amaeof!H!J)Wm 

lnllnl!ntllculare 

Chctdae lll!ndln-

=-= -- Vllvl trunci 
pllmonalls 

M. paplllar1ueptlllis 

A.pulmands 
llexlnt 

Al!fum sfnll1nm 

Vv. pulrnonall!s slnlstrae 

A. pulmcnatsdextra 

Aur!wla slnlstr.l 
V. puhlonlb s'rlls!ra supj!rfor 

V..MIIa fol:lmlnlsoonts 

Atrium slnlstrum 

5ep1un rnuratrtale 

M.paplla11s lt.lllta 
posll!l1ar mllr.llll 

C Al:flum sinister and ventriculus sinister. left 
later<~l view. Nob!ttle ln-eguliirtrabeculae 

Fig. 7.12 Chambers of the heart 

V..MIIaslru 
coranarfl 

Ostll.m.:ltrftM!ft. 
IJiallare di!ld:rum 
\Mil! Vii~ 
.:ltrf(lll(!ll1JIClJiariS 
d~(Villlla 
triallpldllll) 

B Al:lfum dextrum, right latzralllfew. 

eo~meae charac:tl!rlstlc of !he vef'ltr1cular wall. 85 
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Heart: Valves 

~ The cardiac vaw ~re dMded Into t'M> groups: $em !lunar ~nd 
lllliim atriCM!ntricular. The t'M> semnunar valves (valva aortae and valva 

trunci pulmonalls} loc.1ted at tfle base oftfle two gre.tt artl!fles of 

Rg. 7.13 CiiRIIac:valves 
Plane ofc~rdlacwl-. $Uperfor 
view. Rmlowd: Alr!a ~nd gre<at 
irter1es. 

A Vl!ntricular diastole (telax.ation of the ventricles).C1c.std: Semilul\ar 
wM!s. Open: Atri<M!ntrlcularvalves. 

the heart regulate ~liage of blood from the ven!l1des to the aorta and 
wnaa pulmonalis. The two valva atriovenbia.daris (sinistr.a and dextra) 
He at the lnterf.lce between tfle atria ~nd ~des. 

vaM.Ia !fmlklnaris s\lm } 
Va!lli~se"nfunartsd~ var.-a­
V:.MIIa semllul\lrts (lOSUIIOt 

Sinus ali'OIW!us 

B Vl!ntricular $ystole (con1r.lction of the ventricles). C1c.std: 'l.alv.ae atrio­
VI!Iltria~l;tl'l!S. Open: 'l.ahr.l aoltle and valva trunci pulmonalis. 

A.-rladextra 

Trigonum 
fllro:!um 

slnlltl!r 

Tr!gontm - +------"t::...,_.,_._ ........ 
ftbronm 
dextn.m 

Opedngforthe 
bundle of~ 

Anulus ftbrowl 
d~ 

C Clrdlac skeleton. The ardlac skeleton Is formed by dert.1e fibrous 
connecttve tissue. The ;mull ftbrosl (rings) and ln!J!rYenlng trfgonum 
fibrosum dtxtrum and sinister sep.aratl! the atria from the ventr'ocii!.S. 
This provides mechanlal stability, electrfallnsulillion (seep. 90 for 
ardlac conduction symm). ~nd ~n attachment polntforthe ardlac 
muscles and valve cusps. 



fig. 1. 74 Semilunar valws 
Valws hiM! been longltudiNIIy sectioned ind opened. 

AII!U Nodulus VIIWu Lunulo 
aKJrndens Hmll,...rls .. 1vu11e ... nunorls 

Sinus•-

A Valvilaortiie. 
Vllvulueml- M. paplllarls 

IU111~5 postafor po511e~ 

Noct.lluo.....,ll~ TIU'Icus 

~~.~ 
norll 
slnlslr.l 

Valvul1 

"""~ lunorts 
slnlstra 

~IIW~arls puii'I'IOI\OIIs 

B Valvi tn111d pulmONIIJ. 

Auoalltatlon fllthe canlac~ 
tteort sounds, praduaod by dosure of the 
,.mlllu,..llld JlriiMnll!CIIIor v._. ""' 

Lll'luoVIII.U•• 
semlunarfs 

lt.llvula 
semlu~ 
linlstra 

Rf. 7, 75 Atrtcwent11cular valws 
Anb!llor view durlng .,.ntrtaJiir systole. 

CUspls Allium 
conmlssuralls slrislnlm 

Cuspll 
uteior 

A Valva illl1oventr1cul;~~r1s sin 
(valvi mlhlls). 

CWplsaalor 

B Valva itrloventr1culirls ck 
(villvi b1C11Splclills). 

Gn!ed by the bl.ood flowtng ttUOLCh the Yli>e. 
Tbe ~ulllhg sounds n therdo"' best heard 
"dawnstrum,"llddned aUICU~ s11e< 
(darlc drdes). v ........ hut dllule C&IIU 

turtallrnt bload ft-ttrwgh tho v.!w; ttls 
pR>Ciuars 1 numur tlwt rnoy be d.uded In tho 
mknd reulcns. 

VIMI~t~-.. -------~ 
lltallarto rlexiA 

(VIM~I .. Is) 

48#££1 Pallllan•llll•....._lbl=;..;"';.;...;;ani="'IK;;.;;..;'U;.;;MII;;.;•;.;;• ;;..... ______ _ 

CUspiS 
pasl:lrfor 

Chotdle 
tlndtren 

M. paplllalls 
poma 

M. paplllarls ·-
M. papllln 
S$111 

Sl!ptum 
lnterwnttfallare 
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Arteries & Veins of the Heart 

Rg. 7. f6 Cora111ry 1rtl!r'k!s 1nd ard11c veins 

A. corona ria clextr.l --f--~ii=;~ 

R.Ollli.VUr!o$1 --*-+4~ 

IL atr!aiiS ---¥~~ 

Atrium v. COM 

R. atr!IIIS slnlstrum SUJ)j!rlor 

Trunws 
pdi'IIONIIIs 

Velttlcllus <lotler 

A Anterionfew. 

A. OX'Onarla sln'llln 

R.dl'(umfleii!US 

V. ma'IIIMIS sln'llln 
and r. mqloalis slot~ 

V.anllaafnll!ll'll 

IL!m:IIIS 

Apaconlls 

R. nod"IMIIII!IIalls 

R.~ 
wntrfcult slnlltrl 

V.lllntlkull slnlsttl 
posterior 

IL po:tteroiall!rlllls 
dexter 

A. COI'OIIIrtl sTnl51n A. COI'OIIIrtl dlldn 

Vv. pulmonale.!; di!!IC!rae 

Sinus coronart111 

V.anltac:aparva 

B Posll!roi rrl1!ri or vi f!!W. Notr. A.a. CDI'Ilnil ria e 
dextr~e and slnlstr.~e typk<!lly ~nastomose 
posmlorly at tfle left itrlum and Ya'ltrfde. 

Dhllllons of lhe ranlrac wins 



Rg. 7.17 Dllbtbutlon of the CIII'Onary artelfes 
~and posterior views of the '-rt. with superior views~ lriln~ 
-~ Jedlons through the ¥ellblclei. The distribution ~the arollilry 
artsles dl&rs from penon to penon. A. coronar1a dlllt~ and bnnches 
(gres~); a. coronaria iinistra and branches (red}. 

Septum 

--~-~ ""'-~ ::::::"" 
A. CDrOIW11 sidslrl 

11.1--....ntltallorfs 
pc>11a1or 

A Left wron"y dominant!!! f-1511;}. 

R.lnt1!rwntrlwarts 
pcnrior 

1 Balancl!d distribution f-7~). 

R. ltUrwntrlwlaris 
pas121tcr 

C Right coronary domina~ {-15%). 

ll dra.mfteu 

R. ntswnblallorls 
posterior 

llllllftell _, .._..._ 
A~~Nough lh~<OIIll\ii'Y ~l'lle11es art (l)nreciJecl 
bystrudllr.al anos~~moot:s. tlu!y ...,IIIII 
- from a rmcllonol.stondpalnt. The 
mDI!t nquont au~d dolldont blood ftaw 
Is~ a n;~~nMtng dth~(l)ronary 
umen due ID pl""'e-llle doposlll..,llle 
vesso1 wall. Whenlhecleaeae In lurnNislze 
(siJ!nosls) mo:hes a ultical paint, Clli'OiliiiY 
blood flow II n!Sb1m.d, auslng chl!st plln 
(""9f9fa pecllor!s).lnlllolly, tills p;~ln Is lnduad 
by phy>lal olfort. but rmtuoly It pel! lib 
<1 rest. oftl!n radating ID o:haraaeistk sltel 
(~~ loft arm,loft "M d hNd •nd n!di). A 
myoardlll 'ilf.lrcllan DCGIIJ whon cleftdent 
blood :r.~pply....., rnyvantlll tlsaleiD dlo 
(ne<IOSis). The locallcn ~ ecllnl ddl~ 
W.lldloJI dt!pends on lheslltniiiiOd veuel 
{-IW.Ifl!r Heilecbr). 

I Aplcllantor1orW.n:tton. 

E l'lllll!rior lrhrcllan. 
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Conduction & Innervation of the Heart 

~ Ctmtr.lction d cardiac muscle is modulatM by tile cardiac 
llliim CQnduction symm. Thi$ $Yltem d speci~lized myoardi~l ails 

generates a11d conducts excitatory Impulses In the heilrt. The 

a~t~dudion system contain.s two node$, beth located if\ the atria: tile 
nodUJ sinlliltrialis (SA node),lcnovtm as tile p;~am~ker. and tne nodus 
atrf~aJiarls {AV node). 

fig. 7.18 cardiac conduction system 

A An1zrior view. Opened-
All four ch~mbers. 

~ptum 
ll1tl!rventlto.fa re 

C Left latl!ral11few. 

lntl!rattlll 
buncle 

Opelled: Alrfum slnlstnJm 
and wntriwluuinistl!r. Apex <»ree is 

EJtdroc.t~ (B:Xi) 
The ~rdlac: lm(Nisf (a physt~l dipole) 
tr.Mis mou tile he.1l't and may be 
detected with eledlode. Tlle use err three 
dectrodes thatsep;ra~dyrecolll electtbl 
a::IMI.yafthe he.ll'talong three axes or 
ve<:bn (Einth~Mn limb lee<b) genmb!s., 
el!droc.ardtogr.am (ECG). 'The Ea; graphs 
the urdlac cycle ("heartbeat"). n!Cb:lng 
11 to ueies af w.tYeS, ~ments, and 
trterv.lls. 'These ECG components can be 
used todetermile ..tlelherarchc lmpiAse<s 
n notmilll or ~I (0!.11~ myoc:oudal 
W'an:tlon, ctlambe-enl.rgement).Note 
Allmugh oriy thnee leeds are n!qulred, a 
stand.Jnl ECG l!lC.VI'Iha11on lndodi!S<rtll!art 
I'M others (Geld berger, Wilson leads). 

V.c.wa 
~~ 

Nodussnu---
31J!alll (SA node) 

Crus 
skltstnum 

l\lodus 
<ltlfCM!nlllallarts 

(AVnode) 

A!Jfum $lnlstnJm 

Fal<lculusa-

11ndwlus metfus 

fas(IQIIUS posteriOr 

Venllicukls sinister 

Purialje's 
flt.n 

~--.;>..-~1;-- Ventrlallus 
decur 

• • M8-l----lil-- Trabftull 
~lnllls 

lll.p;~plllarts 
.anl:l!flct 

B Right lilb!rill VIeW. Op1!lltlt Atrium dulld 
W!ltriculus dx. 

PWOM> R_., TWOM> 

Q- Swave STSO!!J!1ent 

I eo:;, 



~ Sympathetlc Innervation: Presynaptic neurons from T1 to T6 
llliilill spinal cord segments send flbers to synapse on po:stsynaptlc 

nel.lrons In !he urvrcal and up~ thoraciC sympathetic ganglia. 
The three umcal nn. C<!rdiaci and thoracic rr. card".ad 

Fig. 7.19 Autonomic lnnervat1on of tfle heart 

NudNJclonal5 -l;{-d~-,-----.... 
ner¥tvagl 

A Schematic. 

Nn. cardtacl Cll!nf· 
caless~. 
medur. and lnfl!rfar 

Rr.arclldaM­
aless~ 
1ndlrnrlor 

Rr.c:arciM! 
thoradd 

Na<lis sinuatrial Is 

M)ioc;lrdum 

contr1bc.rte to the cardiac plexus.l>.uasympathetlc Innervation: Presynap­
tic neurons ;md fibers re.adt !he heart via rr. ardlad, some of IMlldt also 
arl~ ln the UNical region. They synapse on po.s11ynaptfc neurons nHr 
the SA node and along the coronary al't!ries. 

Tn.naus 
sympaltllcus, 

ganglion 
a!Male lnfetflll 

Rr.arclldto --~~~ 
piDia urdllcul 

A. pulmon~llnnd 
w. pl.fmon.tleos. 
plews pumonalls 

Plelcul ardilws (•long 
u. conx\llrlle) 

8 Autonomic plexuses of the he.1rt. right lmralllfew. Nore the continu­
Ity between the cardiac. aortic. and pulmonary plexllle:S. 

N.laryn!JeUI superior""" 

N. vagus clextlr • """'4. 
ll'uncul $)'\'l'lpathlcus, ~len 

amcale medum 

N.II'Yl11NJ ----.:::-~ 
rea.mru demr 

N. plu1!nlcus (an 
d'aphragma) 

C Autonomic neMsofthehe.1rt. 
.Mtl!l'lor 11few of opSled !hom. 

Perlc:lrdum Plexus gastJic:us 
flbrasum (opened} 

-:-'!r-- Truncus 
symp;llhlcus, 
Coangllen 
tharaclcum 

N.plnnlcus 
sl~ster 

l'fexJJI 
pLfmoNIIs 

lhJncus 
pulmonar, 

Plelu 
Glrdii<US 

" 
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Heart: Radiology 

Rg. 7 .2J R.ldlogn~pNc •ppt11111nce of the h111rt 

V. C0M1 - +------';.. 
s~ 

Aorta - r-----t:''­
asandens 

Alll<m 
dextnJm 

A Antl!rfor W!W. 

Tlllda 

Rssur.l 
horlziontlfs 

pumonill c1mr1 

Co11"1Ssb!ml 

Mediastinum 
anterius 

Apex 
COlds 

Trmcus 
plimonaHs 

1':--- -7- Atltlm 
slnlstrum 

Alwsaaltle 

Pulmo~. 
ftssur.~<lbliqua 

llledla!Unum 
poltlei\JS 

IJ!ftllldlight 
diaphragm 
ll!lrflels 

C Latrr.!lview. V!Si&k: Diaphragma leaflets and lungs. The an:us aortae 
fllrms a sUng over the left bronchus prlndpalls. Note the narro"MleSs 
ofttte anterior mediastinum rdatlve t» the po5trrlor mediastinum. 

Rg. 7.20 Cillrdlac: borders .-.nd configurations 

~~ --------~~~ 
clamet« 

Mulmum wldttl 
on rlgtt side 

Anterfar 
midline 

MDI'mumWidth 
onlefhlde 

B Antl!ropcstl!rfor che.st radiograph. 

D Left: liltl!fil ch~ radlogr.~ph. 



Rg. 7:zl llellrt In blii\!M!fse .H!dlon 

Flssuril 
oblqua 

Allilm olnistnm 

PUmo dexller, 
lcbus Inferior 

Pumanary ClUI1Iaw tnct (tunnel 
between wnbfCJius dexl2r ..,d 
a. pulmon;~lls) 

A Heart In normal d!est milgnetlc resonilnce Imaging (MRI). The Cilrdlac 
chilmben al'l! dl!lllrly displayed awing tD the high signal Intensity, and 
the lungs are not visu~lill!CI. 

A. ond v. tharadcus 
htem.1 

' l7T"'l4l---- Flssll"' 

N.VllgUSSinlstler, 
tnJnnos V<l!l~lls ~mellor 

v. hoemazygos 

B Transveru section through T8,1nfer1orvlew. 

Pumoslrls~. 
lobus I'*'*"' 

abllqua 

Ductus 
llloradcw 

I 
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Pre- & Postnatal Circulation 

fig. 7.23 Prenatal circulation 
After Fritsch and Kiihnel. 

G) Oxygenated and nutrient-rich fetal blood from the placenta passes to 
the fetus via the v. umbilicalis. 

Q)Approximately half of this blood bypasses tile liver (via ductus ve­
nosus) and enters v. cava Inferior. The remainder enters v. portae to 
supply tile liver with nutrients and oxygen. 

®Blood entering atrium dextnum from v. cava inferior bypasses ventri<;o 
ulus dx (as the lungs are not yet functioning) to enter atrium sinistrum 
via foramen ovale, a right-to-left shunt. 

@Blood from v. cava superior enters atrium dextrum, passes to ven­
triculus dexter, and mOI/eS into truncus pulmonalis. Most of til is blood 
enters tile aorta via tile ductus arteriosus, a right-to-left shunt. 

®The partially oxygenated blood in the aorta returns to the placenta via 
the paired aa. umbillcales that arise from aa. lllacae lntema. 

® Duchls arteriosus (patent) -----., ';;;:J""~,---- NJ. pulmonales 

V. cava superior 

® Foramen ovale cordis (patent) 

Atrium dexlnlm 

Placenta 

(wry little bloodflow) 

Vv. pulmonales slnlstrae 
(wry little bloodflow) 

Atrium slnlst111m 

V. portae IH!potls 

---- Aorta abdomlnalls 

---- V. cava Inferior 



(i)As pulmonary mp(r.ll!on begins it birth, 
pulmonary blood pressure falls. c;nJSing 
blood from tnuncus pulmonalls to entl!r w. 
pulmonales. 

@The foramen OV3Ie ind ductus <~rtl!rfo:sus 
~. ellmllliting U!e feal rlght·to-left 
shunts.~ pulmonary and sysbemic <il1:u­
litlons In U!e heart ue now sepoar.rte. 

®As the infant is sep.ar.ttl!d from the pliXA!inta, 
<~<~. umbilic;~lu otdudl' (~t fwthl' 
proxlm..l por11ons), along 1Mth v. umblllcalls 
and ductus venosus. 

®Blood to be met<~bollzed now p.asses 
U!rough U!e liver. 

® Ug. aJUriOium(ob~ ---­
ductus<ll'tl!rfasus) 

V. cava superior ----il""' 

n,. 7.24 Postnatal ctrculatlon 
Aftrr Fritsch ind KQhnel. 

A& !Mofmonales 
(pedusl'C!) 

Vv. pulmonate. 
slristnle (perfu~ 

A!Bim slnlstrum 

® fGr<lmen G\Qie cardts (dosed) ---11=~~ -w--- Tlulcuspllmonalls 

+--- Ventrtalus 
sln'lltl!r 

~..=+--- Ventrtalus 
d~t 

Ug. t8H hep.alls --+ --'"7'"L---f! 
(obllo!r.ltied GICb1s wnoiUS) 

--- Aortl~'nllb 

Sl!pUI *feels 
Septal defecb. the most c:mmon type til 
congen1t<ll he.vt deiect. alfM blood from 
tile leftctrarriw!n dthe heart to mproper!y 
pass Into tile right cnambe-s during S'/310fe. 
Vt!ntrfcal sejlt<ll defi!ct (VSO, shOIM'I b!low) 
lsthemortCilmmonfam.l'<ltentforamen 
ovale, the mort pm-alent fonn ofatml ~pta! 
defect (ASD). results from Imp naper closure 
of the feuhhunt. 

ObUtented ea. umblllales 
(p.vs ocxkls.l): Chonla a. umbllcals 

i ~dUS arteiosus i Ug;mentum arteliosum : 
rr;;~~·;--.. ······--····-........... l~-;;;.n;·--·· .. ·-···························---; 
r·--·-.····--.. ······-·········--······ ............ .,----··---··--····-···················· .. ·•· .. ··--... , 
i ~dUS- i Ugnemum-1111 : 

r~~~~E=~~.~.~~~=:~~~~~]~~~~i~~~~~~~~~.~.~.~.~~=~1 

" 

i 
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Esophagus 

~ The esophagus is divide.d into three p.arts: arviCill (CVI-Tl), 
llliim thor.!cic (T I to tile eJOpl\age;!l himls of the di;!phragm), and 

ibdomlllill (lfle dlilphragm to lfle c.ardlac or!flce of !he 5tm!i!ch). 

Rg. 7.25 Esophlgus: Locatfon and canltrfdlons 

==r ,~~ 
l>.lrubdcmnars ~ r--\- ---DI;phragma 

A Projection of esophigus onto dum wall. Esophageal consttfctlons are 
lndlc.atzd with iiiTOWS. 

Rg. 7.26 Esophagus In situ 
Anterfor VIew. 

Pll!llraparll!talt, --~~:...._ 
par:sanllcalll 

It descend!. slightly to the right of aorta thoracic.a and pierw. dia· 
phragma sf"oghtlyto !he left. juJt belovt prooenusxiphoiclei.IJ. 

TX 

CVI 

Dlaphragma 

11\\~----+-~ 
dlaph~c;a 

I Esoph01geal constrictions. right later.~l view. 

V.fugullrfs Intima slnlstnt 

A • ..,d v. subc!Ma slntm 

Acrta thcrac:la 

Pleunt Ptrlttllls, PI" [$ophlgUS, ~"" Pelardhm 
dllphragllWI!ca thonlda fbro:lum 



Fig. 7.27 structure of the esophilgur; 
Tunica{ J:U~ 

P;n medasthats } Pleu~ pa~etiiiS 
l'llrsdlllphlll!ll'llltlca 

I. __ 

Qltllago 
~idee 

Killin's 
triangle 

Clrti~OO --
aiall~ 

musa.larts Str.rtum 
longltudlnale 

HliiUisesophageus ---\f-1~ 

Jl.f!Ctlon d esophagml 
R.aphe and g;L'IIJ!c mucosae 
ph;ryng\s (Z line) 

M.can!IJ!ct:ar 
pharyngls Wi!rfor, p.ars 
th)'ropharyngea 

M.c:onstlltllr 
pharyngts Inferior. 
p.vs cr!alph:a l}ngl!ll 

Tl6lla musa.larts. 
slr.ltum d'rallare 

1'\lndus 
glstllt\IS 

Fft~~!!l:...- Cllda 

-----=.____ __ Plicae 
!jiiSttltae 

galtrit\IS 

I Esophagogilrtrfc junction, anm'forYiew. A true ~phlrlder Is not ld~ 
fl;i)le at this junctfon; lnst:Nd, the dlaphr.rgmatlc muscle of the hiatus 
esoph;tgeus functfons as a sphlnct«. The ~nctlon «esophageal 
and gastric mucosae Is often refi!m!d to as the "Z line• be eo~ use of Its 
zigzag form. 

A Esophage;rl Willi, oblique left posterior view. Phal)'lX (p. 552); 
tracltea{p. 110). 

C Functional architecture« esophageal musde. 

l'plplnnk ctwnlaslum 

------~~~="=::-- llllPlr.I!IIN 
,_ ___ EsOilitaQilS. pars abdcmlnatts 

Esaphllgell dwatk:ula 
OM!rtkula (abnormal oulpouchlnop or .sacs) 9!1'M!rally dewlap at we:.~k 
$p(lt$lnthe~lwaii.Th8'tartth'"malntypf:Sd~eal 
dtmtlaAa: 

• H)'popilaynllf.ll (pharyngl>f:SOphi~gt.il) d~rtl~la: Oulpouchlll!IS 
ocxumng .at the J161ctlon of the pharynx and the esophagus. 1he.se 
Include Zericef's cfwrt!cula (7~ d czsa). 

• "True' traction d11181kula: Protruslcn d al w;III.Jjol!rs, nottyplclllly 
OCCJmng .at charxtl!rlllk we~k spob. tlc:IM!ver, they9!1'M!rally resLlt 
from lin nflammatory J)rO«!S.S {e.g..I1!11Phandtls) lind ;rethu..:om­
mon at slle.s 1/obere tile scplragus closely approadles the brcndll and 
brancltllll ~ph nodes (than de or p.1111broncltllll dM!rt!cula). 

• 'Flllse" pulsion dM!r11alla: Henia1kiru dille muall.l and submua:JA 
tl1roughweak spob i1 the muKI.IIar COIItd.!e m a rise In esaphagml 
pltU'Jrt (e.g., dlring normaiSW<IIO'I'Ang). Til est In dude palllhlatill and 
ep\!Jhrenlc dM!rtlalla OCGJmng allow! tile esophageal apj!rtl.lre d the 
dleplngm (1~ d czsa}. 
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Neurovasculature of the Esophagus 

~ SymJ)Jthl!tic innl!f'lliltion: Presyn~ptic fibers arise from tne 12-T6 
llliim spinal cord segments. Postsynaptic flben ~rise from the tr\JnCU$ 

symp;ltlcus to Join !he plexus HOphageus. Parasymp;!thetlc In­
nervation: Presynaptic flben irlse from tile dorsal vagal nucleus 

Rg. 1.19 Esophagul plexus 
The left ;tnd right n. vagus initi~lly desamd on tne left and right side:s of 
ttle esophagus. As ttley begin to <Xlntribute to ttle plexus esophilgeus. 
tney shift to antmor and posterlor positions. respedM!y. As the nn. 
vagi continue Into the abdomen, !hey ane Nmed the truncus wgalls 
antenor and pastl!rfor. 

E:soph;agus, pars CII!Nalis 

TIU!WS~ 
PI!Hcus,g~nglan 
czrvlalemedum 

N.liryngeus 
n!ICUMOS dext!r 

N.vagus 
dexb!r 

A Plexusesophageusln sltu.Anterlorlllew. 

N. vaguulnlstl!r 

N.laJYitgeUS 
~Um!ftS 

N.llli!ILIIsnlrtl!r 

A. bte.-t<lils 
~n. 
tn~ewst~Hs 

'!iiiii!!iill:.;....- Tnm<US vagats 
antl!lfar 

e:==--Ailm 
11lotx!c<t 

Truncus 
symp;lltllall 

~nd tr.wel in the nn. vagi to form tne extensive pii!XIIs esOFhageusiVok: 
The pomynaptlc neurons ire In lfle w;~ll d the esophag~JS. A ben to ttle 
cel'llltil portion ofttle HOphagusl:l'aWI In then. l.yngeus nea~rrens. 

8 Arm!rior view. Noll! tne PQ$1:· 
synaptic sympathetic contribu­
tion to tne plexus esophageus. 



n,. 7.3lJ Esophageal arteries 
Anllerlor view. 

Fig. 7.31 Esophageal velRS 
Anllerlor view. 

V. lnd!l~>­
aophata dextR 

V.av;a 
supor1cr 

V.IZ)O.Ios 

v.~tll 
slnlltri 

v.~d" 
lnfl!rlor 

A.. thyrolcie:llnfe1or 

A. thoradt~~lntena 

bchs 

V. Jug .. ;ar1s l!lCie'na 

....... ,;.--_ V.. lntt .. 
costales 
poslelores 

V. homiiZ)O,IOS 

A.. c.orolll 
c:crrmunls llnlltri 

M. ""'""'us onlll1or 

lnlnchus p~n~b 
sfnldlr 

i !-~-~.~~~ ............ _ ~:~.~~~~-·---·-·-·-·-·~ 
j Pln i itirtly diNCt branches ! 
i antcals l mxn trunaa ~ V. bnchiDCIIpNIIca slnlstn ! 
! 1 aMalls or a. arotls i 
L.---··-·-·-·-·-·-·-·J-~..!'.:'.~~~!~-·-·-·-----·-·-·-·-- -----·-·-·-----·--·---·-·-···-·1 
! l Uppor r.tt V. hemiazygas ; 
I I I~OrY.bnchlo- ! 
! Pln j Aorta (folror tho! ~Ia slnlslra ; 
I thol3da ! aa. esophagRies) L;.;;.-i;R;v~h,;;;;~-·-···1 
~ ! -----·-·-·-----·--·---·-·-·-·-·· ; i RWtt side: V. azpgos ~ 
~----........................ 1----·-·-·-·-·-·-·-·-----·-·-·-·-- ................................................................ , 
; Pln ; A. fiiiSiriallnlll:nl v.11astria t1nlstr1 ! abdoml""ls I ~ 
................... ...... _ ...... J- ------·-·-·-·-·-------·-·-- ----·-·····-·-------·-·-·-·-·---.. 

" 

I 
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Lymphatics of the Mediastinum 

~ The nil. ph1'8'1ld superlons drain lymph from the dlaphrilgm, 
..a:ll periardium,IOMr esophagll5,1ung, ~net liver into the truncus 

bronchomedlastiNib. The nil. plu~ld lnfertore, found 

RJ. 7.32 Lymph nodes of the 
mediastinum and thondc cavity 
1St ilnmrlar oblique 'lllew. 

RJ. 7.33 Lymphatic drainage 
of the hart 
A unique "crofo1ed" dr.~inage ~rn exists 
In the heilrt lymph fivm the left mlum and 
wntr1de drains tD the r1ghtwnoll5 junctlcn, 
when~~s lymph from the right mium and 
wnb1de drains tD the left venous junction. 

junction rl v. a~bcbvla dextra 
and v. ILIIIular!s ln1811a dlllrtra 

V.c.v.s._tor 

Ill. tract-brondlloll'J --~!'SiiP'':l 
lnflrtara 

A cymphitic dr.~in.ge of the left chambers. 
antl!llor vr-. 

Ventriculus 
olnlmr 

In the abdomen, collect lymph from the dlilphragm and lower lobes of 
the lung and com.ey it to the truncus lumbalis. Noft; The periardium 
mayillsodraln superlodytll the nil. brachloCI!phalld. 

!i-'-'-~~"l-- Nil. """""'lnles 

k-'~~~~- Nl. phnenlelsuper'oltf 

V.a...superlllr 

I Lymphatic draiNge of the ~ght ch1mbers. 
interior view. 

Nll.tno:hi!O­
brond'lales nfer!ores 

AtrtJm llnlslnm 

Truncu•<DrDna~us llnlsla' 

C Posteior view. 

'lalalculus llnlsla' 



~ The nil. {uxtaesophagea~ drain tile eiophagus. Lymphatic draln­
llliilill age of the arllfc:<~l part of the esophagus Is primarily cranial, to 

the nil. aNic:<~l~ plllf\.tncl ~nd then to the tnmcus jugularfs. The 
thoracic p;art of the esGphagta drains to the trunci broncho-

Bl1lllchUi pdndp.ils 
cBt8' 

Nil. tr.lcheo­
brondllales 

lnfetlore 

Nl.plnn~ 
lnfi!rfores 

Anuha~cus 
card rae (l'nco n 1t1 nt) 

A Anterlorllfewofopenedthorax.. 

B Postl!rlor -new of medlamnallymph nodes. 

medlastlnales In two parts: the upper half dr.-alns cranially • .-and the lower 
half drains lnfertortyvla the nil. phrenld super1ores. The nil. bronc:hopul­
mona~ and p;arnrache,ales drllln lymph from the lungs. bronchi, and 
trachea intD the truncus bronchomediastinales (seep. 118}. 

Rg. 7..34 Medli15tln;rrllymph nodes 

Nl. p;ua!r.lch5llu 

Nl. Juxt.lesophageales 

" 

i 
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Pleural cavity 

~ The paired pleur.~l cavities (cavitas pleur.alis) ront!in tile left and 
lllliim right lun;t. They ~ne completely 5ep~rated frQm ~ch otner by 

fig. 8.1 Plftr.ll c:.avtty 
Pleural cavities ;md lungs projectl!d onto Ulorildc skell!tlln. 

V.bntd!b- V.bnlr:tl~ 
Q!l)hllial dextta alial,(nislra 
V.avasu~r Arals-

l'lllmo slristtr 
~N.pumanales 

dextrae TIIJMUS 
pulmonalls 

Putmod~ Cor 
DllphragiTIII Hepar. lobus 

slnlltl!f 

Hep;r.lob'-5 
Cll/ll;tl 

pleuralll 
~ 

Garn!r Colon 
mnswnum 

A Ant8iorview. 

fig. 8.2 Bounclarie.s of die pleural avttles and lungs 

A Ant8iorview. B Right latetilhiiew. 

tile mediastinum and are under neg alive .atmospheric pre.ssune (see 
nespiratoryml!dt~nia, pp. 112-113). 

Pulmo 
ll'llslli!r 

--TIF-"'"""'-i:!PP.::3iiit""~~f----:-- Putmod~ 
"~&:+"""+-- Pleur<t 

parieb!Js 

OflphntlJI'II 
Splln(ten) 

C<l.l!Upra-
renars 

slrlstn 

Vs1Hra 
ltloradc.aXII 

tr.llll\'l!rsum 

a Posteriorview. 

PV MC 

c Postefoorview. D Left lateral view. 



n,. &3 Pleura par1etale 
The pleur.!l a.fty Is bounded by two sa'OilS laym. The pleura vlsaralls (puJ. 
monals) «M!rs ltle ~ngs. and the ple!Jra partetale lines the lnnersurf.lce of 

A Parts oftfle pleura parfetale.Opmrd: Right 
pleural avlty, anterior view. 

the dlo!adc a.fty. The feu' parts of ltle ple.Jra parfmle (pa~ cmtllls. pa~ 
dlaphragnnatlca. pars medlaltfnalls. and a~pula pleura) aneCill11h.ious. 

---- Pumodexler 

t.tn.lntl!f· - -+---i:n::l\\1111 
cMales~ 

t.tn.lnl:el----r----tr~\111 ' 
<mUles lnteml 

8 Recessus costodlaphragmatlcus. coro-
nal S«tfon, arnerioi'W!w. Reflectfon of 
ltle pars dlaphr;~gmiltka onto the Inner 
ltlor<~cic w;ll (becoming the pars costalis) 
forms the recmus costodlaphragmat!cus. 

Pleu.~~ls 

Pleura p;rfet.lils. pars 
cl'aphragrnatka 

Diaphragm a 

~eun par!ftale 

~eunWaflle 

Rl!a!s:sus ~ 
cl'aphragrnatlc:ur. 

Hep.v 

Mm. lntetcosblles 
lntfmf 

~teczs:~us Perfc;rdh.m Perfardrum Pleura pal1etlts, 

R!.!Ur.l 
Gbllqua 

cmtomedlaslln.olll fbrostlm Jiei'OSLm p.nmedlalltlnalls 

C TransverseS«tfon, lnferlorlllew. Reflec. 
tlon of tile p;1rs ccstalls pleura p;~rfeblls 
onto ltle peric.lrdium fonms the .-us 
Cll5tc:unediominali5. 

~~-- Pltllra par~et~Us. 
p;II'U:OStlb 

A!.!Ur.l GbllqU<I 

Nmosln~. 
lobus lnferfar 

Pleura pal1etlh. 
Aort.l parsmstalls 
thcncla 
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Lungs in Situ 

fig. a..f Lungs In situ 
The left ~nd rightlungsoccupythe fuU ...,1-
ofthe pleural ~ty. N* that the left lung 
Is slightly Jmilller thin the rtght due ID the 
~symmetrical position of the hslrt 

{
R,.::::: 

Pulmo Lalna mediLil 
dob!r FI>SLra ablqua __,~._ .. 

Lobus Inferior 

A Topographical rel;rtions of the lungs, 
transvene section. inferior view. 

,t,pspulmonls ---=~~~F-:~ 
Pulmadator(lalous superior) --~i:::ioili~;.... 

otophr39m1 Pleura partebllls, pan 
daph!lgmliiiO 

8 An!Bionriewwith lungs~. 

MediiiiUnum 

.r---;..-- :~::) Pulmo 
slnlrta' 

Labus nforfor 

A . .,d v. 5Ubdllvll !lnlstnl 

Pleur41~ls. 
pm med'-!Nis 

Plimosll'llrta" 
(flmn obllqua) 

Plour~~ls, 
pars a~~t~lls 

PUma sll'llrta' (Iabus 
Wet or) 



~ The fissura obllqua and fissura horfzon!illls dMde !he right luriSJ 
llliilill Into lhree lobi: superior, mlddlt~ and Inferior. The fl55ura obllqua 

c!Mdes !he left lung lntD two lobi: supedor ;~nd tnfi!rfor. The ;~pee 

Fig. t.S Gross anatomy of the lungs 
Apex pulmorls 

A Right lung,lmr<~l ~ew. 

Fissura _ __..,.,.-.,., 
ho!lza1tllls 

(kllmonls 
di!xtl'l 

tmJ)m'Sio 
ardla~ 

c Right lung, medtalllfew. 

Margo In ~'mar 

Assura obllqua 
SJperlor drxtri 

llltJnc:huslo­
birislnfl!rior <~nd 
medius dexter 
(oommoo orlgn) 

llrandlo of w. 
pulmonales 
dextrae 
LtJbusr.mmr 

Fades comb. 
pars\'eltl!brllls 

Ug. 
pLimorrale 

of eadllung extends Into !he root of !he neck. The hilum pulmonalls Is 
!he location <It v.tlldllhe bronchi <~rid n~roYiiSCI.Ilar structures connect 
to the lung. 

Ungut.J _ ___:_'1111111 
pLimorls 

slnlstrl 

8 left lung, tmralllfew. 

Htum - -F---"J'-' 
pulmonts 

faclu-~4 
medla'lllrralls 

lobus t.mmr ---'h.:-; 

~le$ cost~lll, 
pars~lls 

Mugo trnrlor 

uu. pumonate 

D left lung, medial VIew. 

nssura 
obtqua 

B~~~nchesof 
w.(kllmonales 
slnlrtr.l 

mpresslo 
archc:a 
Incisura cardtao:a 
pulmonlss\'llstrl 
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Lung: Radiology 

~ The ~ions~ the lungs show varying degrees of lu~cy in chest 
llliim radiographs. The pa1hilill' ~lon wilma the main bronchl;md 

vessels arter ;md eldt tile lung Is less radlolucentthan the periph­
eral region, 'totllch contains smaiJ.allber vascular br.mches 

Rg. 8.6 Rad)Ographfc appearance of the lungs 

A Normal a~ chest radiograph. 

fig. &7 Opacity In .. ng diseases 

Cupula 
pleurae 
M:la 
aartz 

H1um 
p«.fmonll 

Atrium 
31rillnlm 

~rial us 
slriltl!r 

Apex 
ants 
Left 
dl;ipluagma 
IN!Iet 

uteral and anmiorvlews of tile rtght and left lungs. Opacity (decl'91ed 
r;uflolucency) may be obseM!d In diseased lung areas. lnaeased opacity 
may be due to fluid lnflltratfon (lnllamm.ttlon) or tllSIH! prollli!!\ltion 
(neoplasia). These opacities are -ier to detKt in the peripheral part 

and segmental bronci1i. The perihi1arfung region is also covered by tile 
heart. These "!hadoM• appear as v.fllte or bright areas on the radio­
graph (radiographs are negatives: areas that are lmpermeo~ble to 
light VIlli ippeill' bright). 

a Nonnallateral che.st radiograph. 

.__--~NcUS -Er.aphagus, 
.::onsiJfctfo 
bn:lndlo­
aortka 

of the lung. which Is Inherently more radlolu~tNofr: Op.;lclties that 
conform to segmental lung boundaries ire almost lrw.~r1ably d~~e to 
pullllOI'I<Iry Inflammation. 

C Mlddlelobecp<~clty. ~ e ~ ~ Gl a~ ~ N01J!: The left lung has 
no middle lobe. D I.OWef lobe opacity. 



~oftMiuiiiJ 
lncre.osed op.x1t.y 'h the lungs does net nea!WI!y am!Sp(ltld to .segnentll bouldotfes. Fluid aa:umulatlon 
i1 the lungs also cre.!tes cNracterlstlc "lhadows• In pulrnoNry llldlographs. 

A Ungular pneu~la. 1he ho-I flssurt'an ~ Jftn (a !TOW). Nctr. The 
h!!art Is much mort dlfflait to'lisuallzle h~du~to fncmsfd opadty of 
segmems rv <ll'ld v. 

C Pulmonilryeclen'u Cllmpl~ liCW m;ocardlall~n. lliiiCion tl-. 
sels l'laea!M!s the n urriler of WIble lla'ICIJar stru tllJ res. lHs Image shows a 
butta11yPIIII!m d ecll!nw nl bllmnl pl~llllefl'u!lon. 

I Pl.fmonary ~physema. 1he ell est llldklg';lph 1-.afs dlaphr.agnatlc: ~ 
ston(flltten:ngtl1hedomestlthedl;ipll~.-)1011h~ng 
c:hanges In theGI!ertatlan of the ardacshadclw.. The hurt murnes a wru­
al or!~ due to the lowdlaclhnt!JTI (elmnl nuliognlph -.ld mul 
an tncmased retrostMtal s~). T!leuntral puii!ICNIY a-.ndfllted 
but to~per dr.m~~Sally at the segmenl.llie\'1!1. 

D 1\Jbonulosls. NCCJ!ttletllldll!lllngtltllep~r;aandtller;adlatlngftbrous 
bands. Tills Image does not axltlln the small pulmonary nociJies (lube'ul­
lomls)oftenhlund In theuppermnestllhelung. 
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Bronchopulmonary Segments of the Lungs 

~ The lung lobes ~re subdivided into brondloi"Jhnonary segmenU 
llliim (segmenta bronchopulmonalla}, e<~ch supplied by <1 tertiary 

(segmentill) brondlus. Not<!: The:~e subdivisiom are not defined by SUI' 

face boundaries but by origin. 

Rg.I.B ~tatlon of the lung 
Anterior view. See pp. 1HH 11 for details of 
ttle trachea and bronchial tree. 

AIISUra--f--~ 
hartzont.llls 

Rg. 8.9 Postenantertorlllaldto~a-'11 
Anterior view of right lung. 

Trnhee1nd brondrlalbft 

X 

~segment Is supplied by a bnlndu ~llllfthe same name (e.g., the bftlndlussegmetallsllplals 
supplies th• Jlllmlltum tplalle). See pp. 11G-111 rw d ... ls ct th•lnldleeend lnnctolll tr-. 

Pulrno._. Nrnolllnllrbr 

Untule pcjmonlulntstre 

i ftl ! Segmallum lltenle ! Segmenbm llngullre SI4Mflus ! ftl r;;· ---- ----· ·rs;.g;.;.;b.;;;;.;~ht--- ------ Ts.;;.;;;.;;;.;-ii;;;.J~~-,.-;.;-----Tv-- --- --- ---
lnfertor IGbe 



Rg. B. JO Right lung: Bronchopulmonary HgiMIII:s 

B l'ostl!rior view. 

Rg. B. J J Left lung: Bronchopulmon~~ry segments 

Rssu"' 
obllqua 

A Medial view". B Posterfor view. 

Llmg nsectlons 
Lung c:oncer, omphysoma. or tubo!uolcKII may neczssltall! tile surgical rern~J~~al of d;maged port1ans of the lung. 
Sullteons exploit the ...wmial subdlvblon of tile lungs lntdabe ond sogments when exdslng damaged Ussue. 

s.rgrn.mrn -­•pial• (I) 
po.jmonls deXI!t 

l'lllmo-< demr 

A Segmontectomy (wedge resedlon): AernOYII of one or 
more segments. 

Lobuuu""~or -­
po.jmonlldoxtri 

I l..obl!thmy: IIA!mOYOI of !abe. 

C Literal view. 

C Pneumanedxnny: ltemavll of 
enUre lung. 

I 

109 



110 

Trachea & Bronchial Tree 

~ At or near the level of the anguluutzrni, the lowest lr.!chelal c:arti­
llliim lage ex'lmds a~pomrloriy. forming the c:arm tracheae. The 

tr.lc:hes blfuru'll!s it the c.arfna Into the brondll prtndpales demr 

Rg. 1.12 '1nldlel 
5ft p. 574 for the sti\ICtllnesofthe thyroid. 

~ndlllS ----T.'~5'V'1!!l::'f~~--- ~n(hUS 
prindpaHs prindpalis 

VIII 

dexter sinister 

Paries-~~ 
merrilr:lraceus 

v.!thgll. 
lr.lldlmles 

Brandl us 
prtnd'pah 

dener 

c Fostl!rtorlllewwtth opened posb!rforwall. 

and sinisber. Each bronchus principalis ~off bronchi lob.ar5 mthe all' 

mpondlng lung. 

""+-tt9-- IJg. 

B Antl!rlor VIew. 

Foreign~ .uplr.J1f1111 

<r!~ld~m 
medllnum 

IX 

VIII 

Todders ae lll)ll'lloAII!y hlltl rllkd pWnlely liD I esplntlon cffar8gl 
bodll!l. h geM"<~~ famgn bodes ;nn'l(ftflil!tjm bo!aMne lodgedtn tho! l1!1rt 
brcnd1111 pmdp;lb tt5l'l till' left: till' left b!ondu ctwrge mcne llra!ptf ;t till' 
tlllchNilliflrortm. vdile therlg~b!Ofldius is~str.Mt, 



~ The conducting portion of the brondllal he extmds from the 
llim blfurado tr.lcheie tD the bronchiolus tennlnalls, lnclustl.oe. The 

Rg. I.J3 Brondllilltree 

-=[ ,. ___ c.tlilgl"""' 

sm.! I 
·~nbol 

bmnd!uo 

Bronchiolus { ••••••• 

=:::{[It ~plmo~us •• ••••• see 1 ·= [ :~~ ·········--
A Divisions of the brondllil tree. 

pine 

Large 
S~nbol 
b!Gn<hus 

Bronchiolus 
(arllllg~ 
woiO 

1yPo I Ellstlc FusiDn d tho! 

"""-ent membr.ones 
pi'IOIJmo<yllo ftbon In tho! 

lntr.oh•oal•r 
soptun 

C Eplthelli lllnlng of the alveoli. 

5KCUIID 

alveollri• 

~lir 
II.I'Rfn 

resplratDry portion mrulsts of the bronchiolus resplratDrlus. duciiJII 
aiW!Oiares, sacculi alwolires, and iiW!OII. 

~m 
}lter.olweol•rl• 

Ductus 
lilwol<lrls 

Ad nus 
Alveow 

Alveol 

I Respli'Bry portion of the brondllal tree. 

Rilllpl.....,.-.um. 
The most CDTman CIIIJI! af ... p~may mmpraml• .Jtlho! bronchW lowl 
lJ &llhma. CIJn1!romRit lheliwdor lew! INY' """It liom no-d 
dlft'uokln dlstln~ ~ .mlon (mp~. rrftuld lnfllntlon 
(e.g .• pnftmlria). 

Dlfl'udDn olmnca: Gaseous """"• t.Jiou pba ~n tho! lllwol<lr 
;nd copllllry IL111t!ns In tho! alwoll (see Fig. 8.13Q. /It th..., si!B.Iho! 
bas.m.nt membranes of c:apllllry endothtl ... Cllb n fused with those 
aft)pe I al\oleoQr epltheiW alls,IDM!I\'Ig tho! "*'han~ dlotlra ID 0.5 
1111-01-.s thlt ln<n!aoe th!J dltfullan dstana! (~ .. edomollDto fluid 
Qlllectlon ~ lnft;mmatton) result" c:ompromlstd raplr.otlon. 

canclllon af•lweal: In dlsaJalllcumphySO!mo, whkfuKnn In chrD~c 
obstructlw puknonily dlse.lle (cot'D). alwoll n clestro,ed or damaged. 
TWo reduoes tho! surfam area lMII.able for gaseous e>KNnge. 

l'nldlldton af s11rf8c:bnt: Surfacbnt lJ • prutdrt11hosphollpld mm u..t 
lowers thuumCI!! """lan crfthe alweoll, maldng It easier tor the lung ID 
apa'ld. The Immature lungs d a pmmn lnf1nt Dfllon bOlD produce 
suflldent su~nt.l~ng m respll'ltory p!Witms. Surfactant Is 
procilced and absorbed by •lveoillr opllllellalalb (pnoumocyllu). Type I 
IMoolor ~lal ails absorb JUrfacl:llnt: typo II produce ud dlsbtbute IL 

.. 
I 
J 
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Respiratory Mechanics 

~ The mechanla of respiration ~re based on a rhythmic Increase 
lllli3ill ~nd d~ in tho:ndc ~ume, with ~n assodi!tc!d expansion 

and contrac:tlcn of the lungs.lnsplra!lon (red): Conlr.lctlon of the 
diaphragm leaflets kr.Ners the dlaphra~a Into the Inspiratory 
po!ition, ~ingthe volume of the pleui'<'JI c:;Mt:y along the 
wrtlc;ll am. ConlrilcUon of the thor.Kk: mU5de5 (mm. lnrerws­
tlles l!ld:eml, mm. SCillenl, and m. serratus po511!rlor) elevirtll!s the 
11bs,I!Xplln~g the pleural cavity along the saglttlll and lra1'1511!1W 
~ (A g. 8.1 SA.B~ Surface tension In the plelnl spiK2 Ci1Use5 the 
pleura vtsc:erale and parletale to adhere; tilus, changes In tilDilldc 
volume aiiRrthe ~ume of tile l~qs. This is particularly Mdellt 

Fig. 8.14 Resplratlory changes In thoracic volume 
Inspiratory position (red~ explratoly position (blue). 

Fig. 8.15 Inspiration: Pleural cavity expansion 

In the pleural recesses: ill: functional resichll capacity (resting position 
~ inspiration and expiration), the lung does not fully oaJ41Y the 
pleural cavity. As the pleural cavity I!Xpllnds. a~ Intrapleural prer 
sure Is generall!d. The air pressure dlffi!renlial results In an Influx of air (ln­
$piration) • .fJrpitllfion (blue): Dumg pa$$~ e:opiration, the muscles clthe 
thor a de cage rela~t and the dlaplngma returns to lb expiratory position. 
Contraction of tile lungs Increases the pulmonary pressure and l!llpl!ls air 
from tile lungs. For fordble explraHon, tile mm. 11111!rcrutals lnt!ml (Y.tln 
the m. tr.mversus thoracls and mm. subc05tiles) an act~ lov.w the 
11b CiiQe more rapidly and to a greater extent INn through pa$$lve elastic 
rem! I. 

ln.,...._. 

Dlr .5=}-
,_- phragma 

1 

Com I~ 

I 

Apertura 
thorodca 
superiar 

Fig. 8.17 Respiratory changes In lung 
volume 

Elcp<lnslon (!a!lln<ol ~s) 

A An!Bfor vtew. B l.l!ft: latera I vtew. 

Fig. 8.16 Expiration: Pleural cavity contraction 

Contraction 
(vorllal als) 

Contraction 
(lran........,lllis) 

A An!Bfor vtew. 

Contrilctlon 
(vmlaol axis) 

B l.l!ft: lateral vtew. 

Angulus 
lnfra51enlills 

c AntBolab!ral view. 

C Mterolitaal view. 

lnferlorbordor of lung (full explmlan) 

± 
I 

lnftt1or borde' of lung (fillllnsplmton) 



n,. &18 lnsplratton: Lung expanslon Rg. 8.19 E)cphtlon: Lung contraction fig. 8.20 Mowments of the lung and 
bronc:fltal tRe 

Pulmo d-(full lrl!plr.rtlon) Plllmo dl!ld:l!l'(full ecplratfon) As the 'VOlume of the lung dlilnges Vllth ltle 
ltlorildc c.Mty,lhe enlfre brondllal tree mCM!S 
witilin the lung. Thi!SI! sb'uctur.al mCMment.s 
are more J)n)nounoed in portions of the bnln· 
dllal tree d!stA!nt from the pulmonary hilum. 

I erwm &I I 
pleurae . 

Mno(full 
exptatlon) 

~ c:mtodaphragma!la.lr. 

Pneumothorax 
Tile plalral Sflaa! Is nonnally sNied from the outside e'Mronmsrt.ln)uy 
to the parietal pleura, Ylsaral plau;a, Cl"lung a lows ..rr toentl!fthe pleural 
«Wiiy (pn~mothor<lli).The ~ng <OiaJ>$t$ du~to Its lrilM!nt elallidty, and 
tile p.atll!nt's ability to breathe Is ampromlsed. The unln)Jred lung ccntlnues 
to function under normal pressLrewriltfons. resiAtfng In "medartlnlll 
11~1": the me<lll.stfnum shifts ~rd tile notrNI slde<t.Jrtng hsplratlon 
;ond returns to tile n1dlne6.1rtng expiration. Tension (va!Ye) pneumott1or.lx 

Pulmo(ful 
lnsprllllon} 

oa:lJrt v.tlen tr.lumatlcally d!t.xh!d and drsplao!d tlsalre <OWrt the defect 
lnthetilor.ldcwalfromtilelnslde. This mabrleflapalbwsalrtoenter, but 
notesape. the pleural e<Mty. a using a pre $$\I~ burktlp. The mediiL$tlnum 
shifts to the nonnal Jllde, -Mlk:h may a Lilt' lmldng af tile great vwels and 
pwent the n!b.lm of wnous blood to the Mart. Without treltment, ten!~ an 
pneumollunx Is lmr.r1ably fat.ll. 

Airflow 
rnmpleural 

duct 

llllplllltton 

fJ!si~,~ 
~JY lung 

C.rdotlhlft 

Cdlapsed 
ung 

~~ 
C.rdatshft 

c Tflllion pn~mothor.~~~. 
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Pulmonary Arteries & Veins 

~ The truncus pulmonalis a(cses from the right venbio.Jius aoo d~ 
lllliim vide$ into a left and right a. pulmonilf'LJ for eiiCh lung. The p;~ired 

w. pulmonales open Into the left atrlum on each side. The 

fig. 8.21 Pulmonary arteries and veins 
Anterior view. 

A. pulmon~lis 
dextnl 

A. pl.fmonalts slrfstra 

aa. pulmonall!:f. acmmp;tny and mllow lfle branching tJf the bronchial 
tree. wheru5 thew. P'Jimonall!:f. do not. being loc:ated ~t the m~rgin5 ~ 
tile pulmonary lobuli!:!.. 

v. slbdnlll dextnt V.$Ubc~ 
skllstra 

v. bradllo- ____ ::::::::;y~:_ ____ v. bradioce-

«PNNica clelclra phallc.t slnlstnl 

V. cw.uupe11or vv. puhlonales 
slrfstr.le 

vv. l)llmonales dextr.~e 

A Pro}ectlon of aa. pulmonales on chert wall. 

Alrfum clexlrum 

!Jib us medus 

l.dlus InferiOr 

c DIS1r1butlon tJf u. and w. pulmonall!:f., anterlonllew. 

v. c.ava 
lrhr!Or 

B Pro}ectfon ofw. pcjmonales on chertwall. 

"Aar-...>lilt-----t--- v. pulrncnats 
slrfstn superiOr 

,~"'1-----.L __ v. pulrncnats 
slrfstn lnfi!r'lor 

-'---.....,.l-- VenlllcuiU5slnl~ 

Apexcorch l.obia lnfo!rfar 



n,. &22 AI. pulmonales 

A.loblris 
rnl!dla 

A. camlfs 
mmrnunls slnldra 

Llg • 
..u.tGolm 

I (j) A ... rnent:alluplcals G) ! 
!·a;····-······ A~;;;;;.;n;;;;;~~-·-··-························ ·~.:~:~:·~·~~:·~·:;:,: 
~---·-·---·-·--·-·- ------·-·-·-·-·----·-·-·-·--·-·--·-·-·-···-·-·-·-·····-·-·-· 
I <I) A ... mentalis armfor 

I A.lobWmedli 

I ® j A . .ogii'Wibllls labnlls ! 
•·-·····-··········r-----···········--·········1 A. llngularts 
I <I) 1• A. segiTWibllls medlals I I . . 
i Aa.l....-es~ntatores 

8 Pulmon~ry artaic>­
gram, ertlli~l pilaR, 
anta!or view. 

Pu~ry..-olsm 

'· I 

l'o!Midyl~-itg plimonaryembolllm oa:un whln blood 
doll rnlgrm !trough~ ~~enous sys1lm ond bemrne lodgeol In c:nt d 
llleart:Ma ~~~lungs. 5ymp!Dn'a lndudedyspnea (cflllkulty 
bftatlllng) ondta~il (bTeased hfirt rm).lobtf)Umonaryemboll 

n,.a.D vv. pulmonlles 

lf..li£4 vv ................ ....... 

i:t:.:.::.:.:::.:.:: ~.~~~.::::r~~~~J~.---····--···-··- 1 
I ® v. anlf!for I v. •'*!lor I ® I ............................ _ ........ _. ·-·-·--·-----·----·-... ··-·---·-------·--i···-·-·---·-·---·-··--···· 
! ® V.lobl modi ! V. I~Vo~llri• !O i 

8 Pulmonary ar!IJ'ic>­
gram, -s pilaR, 
antB!or view. 

VV.IIiwton!s 

ortgilile hem stagnant blood it die wins of~ lower limb ond p8ya 
{venoLIIIIIrnrn'-"'boll). c.... lndude mmobllzltlort, dS<ll'de!M blood 
arrgu16n, and lnuiTII. Ndr A ltnomboen-bokls Is o1 thiDITboa (blood doll 
that his rrigrated (enbolled). 

• 
I 
j 
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Neurovasculature of the Tracheobronchial Tree 

Rg. 1.24 Pulmon1ry vaa~lature 
The pulmonary system is rr.spMS~ble for ga5-
eou5 erdt~nge >Mtllin the lung. The br.lndln 
of a. pulmonalls (shown In blue) carry drolcy­
gfiiQf.ed blood and follow tile bronctllal tree. 
Thebr;mche.sofw. pulmonales(n!d)anethe 
only Yl!ins in the bocly can)ing ~ 
blood, which they reaM! from ttle alveolar Brondllclus --~t------:~· 
capillaries at the periphery of the lobulus. re!plr.llafus 

Flbrouul!jltum 
lll!twei!n 

pulmonary 
lobllei 

fig. B.2S A;a. bronchlil& 
The bronchlilll tree recer-tts nutrients VIa 
the aa. bi'Cilctllale.s, found In the iiiCII!enUtla cl 
ttle ai~VRY$-Typically, there are ont' to tnl'ft 
aa. bronc:hlales arising directly from the aom. 
Origin from an a.lntl!rcostllls posterior may 
also occur. 

Bronchus 
plfndp:~lls dexb!r 

Bronchus - """"-­lobtrls s.pa!or 
ILbronchl;iisfrom ---~"" 

a. rnurcost•Us 
pomnor 

lttond'JUS lob.lris 
med'us 

lttond'JUS lob.lris 
lnfftlor 

\\----- Branch of 
v. puhlonalls 
(GII)'QII'III1J! 
blood) 

F-':.......-~--- Cllpllary bed 

A. s.bdwl:a slnlrtnl 

on an aM!olus 

----Subplsnal 
con~ 

tiUUe 

Rr. bnx1dllaleos 
(frmuaru 
1hor.acla) 

Brvnc:t!us plfndp:~lls 
slnlstef 

,..-" ,::,.;,..,__ Brvnc:t!us bb<rfs 
~~ 

~.------ Brvnc:t!us bb<rfs 
lrhrlor 

""">~~~..___ ~.lr«rcost~les 

~ 



FJt. &26 Yv. bronchlales 
Blood supplied by~ ilil. bronctllales Is 
drained from the proxlmill ncheobronchlill 
tree by the w. bronchfales ID the i~~JWDS 
symm. 

FJt. I.Zl Autonomk Innervation of 
the ti'Kheobronchlal tree 
~mpittlltfc lnnetVatlon (red); 
pill'aS'I"'Ipathetk: Innervation (blue). 

Trechu 

V.lnchb---~,...,._. 

«Phalla~ 

Bronchl.5 lobarts ----l~a;;;,.. 
supefor 

Vv. lwondllalos ---< 
(cpenlng Into v. 

~) 

l!nlndua lobarll 
medius 

Bronchus --""""'~~ 
lobartslrrftrtor 

N. VIIJUI 

Nuckusdorsills -tr~~---'--­
n.~l 

~ionamco­
thoradwm (~lllllm) 

~~--looL---1-- N. llryngous 
superior 

T1 Spinlllconl 
stgment 

-+=~~t:L~J;:--:::o~ ....... _l..r---t--+- R. Lacyng<>-()anglli ph~ .... 
thorada 11-V 

ltr. btallhlllos )1 
pious pulm.,..lls 7 

AulonarTic 
br.andw!s ID 
trachea 
Plellus 
pulmcnab 

Bronchus 
pri'ldp;tfls slniiW 

• 
I 
g 
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Lymphatics of the Pleural Cavity 

~ The lungs and bronchi are drained by two lymphatic drainage 
..all systems. The peribronchial network fullowsltle bronchial tree, 

draining lymph from the bronchi and most of the lungs. The 

subpleural networlc collects lymph from ltle peripheral lung and pleura 
viscera lis. 

Rg. 8.28 Lymphatic drainage of the pleural cavity 
Transverse section, Inferior view. 

Trocheo 

To truncus broncho- -------.. 

A Peribronchial network. coronal section. 

medlastfnalls dexter 

Nil. paratracheales 

Nil. tracheo­
bronchlales supe~ores 

Nil. lntrapulmonales along the bronchial 
tree drain lymph from the lungs Into the nil. 
bronchopulmonales. Lymph then passes 
sequentially through the nil. tracheo­
bronchiales imeriores and superiores, nil. 
paratracheales, truncus bronchomediasti­
nalis, and finally to ltle ductuslymphaticus 
dexter or ductus thoracicus. Nore: Sign if~ 
cant amounts of lymph from the left lower 
lobe drain to the nil. tracheobronchiales 
superiores dextrae. 

To nil. tracheo- --rf-------'::......'*"-;--'i\--':...._----'"-A 

B Subpleural networlc, transverse section, 
superior view. 

bronchlales lnf81on!S 

Nil. parasternal"' 

Nil. tracheobronchlales 

Pe~bronchlal --f---';:--'!,.....~-,11 
network 

Subpleural 
network 

Nil. phrenlcllnfl!rlores 

Sternum Nil. brond10pulmonales 

Tr.~cheo Nil. intercostales 

Nil. tracheo­
bronchial•• 
Infer lares 

Drolnage 
through 
diaphragm• 

Nll.lntr&­
pulmonales 

Lymphatics 
In the trunk 
wall 



RtJ. &29 Lymph nodes of the pleural c.av1ty 
Anm1or view of pulmOiliry nodes. 

TIW1CUS IUVJIIril 
tlnlltw 

Nl. Cl!l'\llc.alls profundLa 

,;,.J'<f--.:,-,....;.,,:...:.,..:..,.,.:...,.--- 'llu1ws bronche>­
medastlnds sinister 

BronchLS prt1dpal1 
sln'llll!r 

~"---....,.~-f..,.;:,...-- Nl. bmncno. 
pumon.les 

~b-----":=---"-*4---Nll.l­
p~I110NIIts 

• 
[ 
j 
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Surface Anatomy 

Rg. !. f Palpable slnK:tures In the tharu 
Anb!riorview. See pp.40-41 forstrucbJresofthe back. 

Supr.~juguln 

!'roc notdl ""' 

CLM~Ia.~(Oideus~ ~ 
tn!mltas stl!malll 

Ang.Jius - +--------1 
stJ:rnl 

!'roc ---~~~----~: 
ldphoideur. 

Spln~lr.e~ ---~ 
arur!or 
liUpeior 

A 8011)' prominences. 

Tlbmulummajur. 
ltldninur. 

M. deltoideus 

Odm~~·-+------
9~ 

M. rectus - __...;;.=-1.'­
abdoml~s 

I Musculature. 



n,. 9.2 Surface anatomy of the thorax 
Antrrlor view. See pp. 40-41 for structures of the biclc. 

Pap11a -----::;-- -M 
m1mmaria 

A Female thorax. 

Q2: You ~ne pnesen!J!d With the anterlorche.st 
of your first hospital patient. How-uld 
)'OU fonmulate a plan to optimally examine 
the four valves« !he heart? 

a Male thorax. 

Q1: A female patient has glwn a history« 
detecting a •Jump• durfng a sell'aamlna­
tfon. How would you proceed? \'Jhen! 
would you p.al~ for lymph nodes7 

Neola mammae 

1Z1 
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Pelvic Girdle 

Rg. Jo.J Pelvic: girdle 
Antzrosup!riorview. Th! pefvi~ girdle ~onsists 
of the t\W os coxae and the sacrum (see 
p.353). 

Spl!lilll~c.a 
anterior 
suporlor 

Spl .. llltl -----~­
anterior 
ilfafor 

R.lnferlor 
D!l>lspubl• 

~men 
obtu...Wm 

fig. JQ.2 Os CDXile 
Os COJra! dexb!r (male). 

Splllillr.c.a ----1~ 
•nll!r1or lnll!r1or 

'11!"'\-IH-.,_- TubelllSIIas 
lltlr..a 

'-f'k :--- fades aur1<:ularts 
...asnu 

+------U~ 
a!Uiata 



Cl'lltalltac:.;a 

Colpul 
osslsllll 

Tuber 
lsdllldia.m 

A juriCtlon of the trfradlm CAII1!1ilge. 

Fig. 10.4 Os coxae: l.ab!ral11few 
Right lip bone (mile). 

Splnallllca 
posl8!ar 
liUpafar 

Fon~men 
obl:unrlllm 

A12osstslln 

At«ilbuklm 

Call"'S 
o:sslspubls 

R.supmar 
O$SispWls 

R.bftritf" 
O$$lspWls 

flg. fo.3 n1radlate eo~rtllage of os coxae 
Os a»cae dexter,lmral11few. Os coxae consists of the os mum. os lsdlll, 
;mdospubls. 

O'llh.m 

Osl:llc:NI Trfraciatz 
arU!age 

A«!ta!>-
ulum 

Os pubis 

8 Radlogr.1ph of a chnd's acet<~bulum. Os eoxo~e dems,later.il view. 

Splnallaa anterfor 
liUPI!Iiar 

.,--~r'----- ll'leaglutea 
l"nfi!l1llr 

1------Splnai!Ka 
<llrtl!l1ar lnll!rlor 

Tlberollum 
publtum 

-0 r .,.. 

i 
I .. 
l 
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Male & Female Pelvis 

Crista AltlaJ.UO Tubora.olum Fou 
IIIIa saaoll;oa ~ publam lloa 

A Anb!rior view. 

Proc. 
artiw-

Ossaaum 

llrfs l'n>rnclrt-
tcrtum 

pl.bls 
,,W!I~- A<2t!bulum 

A Antl!rtor 'lfew. 

SympiYJ!Is 
plbla 

11 Pmmrtor 'lfew. 

5plnallaa 
postal or 
supa1or 

and 
rnfi!rtor 

Crllb 
ftlaa 

I 

Fcnml'11 ---... r"" 
smla ponerior 

Spin• lrd-lldla 

fzlos 
l)lut.N 
Dills Ill 

Tube~ 
culum 
lllla~m 

'>'Yit-llt--~-Crllb smals 
medlllna 

,_,.,,__!:-_ Hlltlls slmlls 



fig. f 0. 7 Fem~~le pelvis: Superior viNr 

Apenura PIM• supedcr 

A Pelvic mHSurenMnls. 

Dlilm_. 
obllqua ll 

Tubon::Uum 
llarum 

rosulljg 
I v SpiRIIItlc;o 

£:7 illltellor 

.... ..___,, 
~Uperior and 
Wert or 

I ~male pelvis. 

Pecton ossls .,.als 
TUbon::Uum 

piblcum 

Rg. Jo.t Male pelvis: Supertor view 

{ 

Labrum hb!r-
num 

Crlm Uneolnlll!~ l 
nr.a mec111 \ 

Lan.om'\. 
emr· 
~m 

Proc. 
1rtla.lll~s 
su~or 

Tr.~nstuba­
cular dlsbna! 

/; ' ~ Alasamlls 

~~FCIIIIII!al 
(:;iiJII~9i.-=T----1f- ........... 

"""' SpiRIIIIIc;o 

Emhontll 
lllaplblc;o 

.mmor 
~Uperior and 
nferlor 

. · ....... .. I <I Ill Ill. Ill Ill e Ill ... . 
Male 

A Male and female pefvls. 

B Female. 

~a.~~~~~~~~ 
lble 

dllldbllifl 
A I'IOIKipCI.,.I 11!llllon ~the mmm•l poMs •nd the feb! held 
l1'liY le<~d to tomplkalton$ du~na chlkiiiMh, potmtlily neoessltltllg • 
,.,.,.....,." sa:tlon. M-...1 auses lndude eorfer pehllc IJalmaand Innate 
malfilnnltlons. 1'1!131 auses nd"* hyd~halus (dlsturtled doadallon 
of l:ll'lbnupln~l ftuld.leadhu to bnon dlltlon 1nd a~nlll -nslan). 

~ 

-Q 

J 
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Pelvic Ligaments 

Rg. 149 Uglments of the pelvis 
Male pelvis. 

Pramantar!um Llg.longltudi'llle 
osslssaal l1111!f!us 

Ugg.sacralltaca ----.:---:--------< 
anul1arll 

Olltllltaa 

Ugg . .sacraltaa -~=----~~r-<. 
l'ntJ!IIlSSQ 

For.lml!n 
!sdfildcum rrt~Jus 

Ug. s.aaosplnale --4 ,.------..j 

B Posll!rfor VIew. 

Ug. 
llaklmbllle 

Tuberwklm tfllCilm 

-----:~~-- Faclesgluteao:s.slstln 



Rg. fUD Llg...-b ohrt. Acrolllllc:a 
Malt- pelvis. 

Dlsals ---....:.:-:-­
lnlenlo!l't!br.ols 

Fcnmenlsdl~ --------="'""'="""'""--. 
1Kfiam11111).&s 

PKIEn ossls pubis -----..:--~ 

~· ---~~~~~---~~·} 
IS<hladicJm 

rrinU> 

Fedos Membnn• Tiber 
symphplllls ol:tunrtDrlo lsddadla~m 

A Right half of pelvis, medial view. 

B Oblique section. 
supenor view. 

Ug. mrosplnale 

Hlitussur.alls 

Os 
SICI\Im 

~f4ff~~c~~~ 
Right half of female pelvis, medial view. 
See Table 1 0.1. 

!=~~---!'-!-- ....... 

Q. 60' ca. 15" 

tlnnll'lllll 
peMs 

Apetur.a 
pelvis 
Inferior 

7----* ;.------ Ugg. sa<rDIIaa 
I nil! ~~)SSe;~ 

;:j·~Jl:~~~~;.---TubermlbiSoiiCTollls 

- Fcrimeni!Jchlacla~m majus 

Spll'll lsdlilldia 

-Q 

' f I 
i 
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Muscles of the Abdominal Wall 

~ The anberdateral musdes of the abdominal W\lll CMiist of 
lllliim m. obliquus extl!mU5 abdomini5, m. obliquus irmsnus abclominiJ 

fig. 11.1 Muscles of the abdominal wall 
Right sleW. anterior 'II lew. 

M.pedmt.alls 
ma)or,pan; 

abdomlnalll 

M. dlllquus 4!XIO!mus 
abdomln~ 

M.Gbliquus 
emmus .abdamnts, 

aponeuros\s 

Stl!mum 

and m. transversus abdominis. The postefllll' ar deep abdominal mil 
mwdes (notlbly them, ps:oas major} a~ functionally hip miiSdes 
(seep. 138). 

Vlgln1 musculi 
recti llbclom'nts. 
Ia mint anterior 

~Anulus 
umblllcalts 

Mm.lnta'­
al:lt.lles 
4!XIeml 

M.l'l!dus -~~~~.:.ltli"'•I~JF. 

\~ 

r4 
1\uicl.fus spentlllicus. Ug. fundlfonne 

m. cl1!mD!a' I"!Mis 

A Superfldal abdominal wall muKies. 

abdomlrls 

M. oblqUIIS 
extern us 

M. oblqUIIS 
I ramus 

M. oblqUUJ lntl!P. 
nwabdomlnll. 

•-ro:!ls 
Spina I hat.\ anterior 

superior 

Ug.lnguhal! --!--~l''i::"---

Vagina ---!;---.....:;,~,.,.....-­
mUKUII!ffil 

abdomln!S. 
lllmlnall1tftlor lUI leu hiS 

Jpermrtfcw. 
m. Cn!ITIIIW!r 

a lltmowld: M. obliquus exbl!miiS abdominis, m. pi!Ctoralis major, ;lind 
m. sat.rtus interior. 



M • ...ctus 
abdcm.,ls 

M.abll<lol~a -...., 

M.tn.-rsla-~~--....:..:~~~-­
obdarrinls, 

opanou"'"ls 
{VIgna 

muiiQihn!dl 
Jbdarrlnls, 

LimN 
~~or) 

C ~ M. obllquus lntzrnus abdomlnls. 

M.oblqws -. ... 
M.oblqws 

lnll!m~a 

M. tnnswnus 
abclamlriJ 

UneaSI!IT'i1un~rts 

M. rectus 
;~bdomlnJs 

--:t--'1---:r- Vagill muswl recti 
lbdomlnls.lomt .. 
posiA!rior (m. In liM! nUl 
obdarrinls, ~paneuruols) 

uns~lba 

Flsda 
ttlnswnolh 

Ug. lngulnale 

M. tnnMnUS 
~bclomlnls, 

•paneurosls (paue.s 
anlrllor tom. rectus 

~bclamlrls, ~law 
II~ a~) 

.,.----,...;,--- Anuw I19Jinalb 
profundus 

D lfmxJwct M. rectus abdom lnls. 

--
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Reglo Inguina lis & canalis Inguina lis 

~ The regio inguinalis is the ~nction of the anterior abdominal w.1ll 
lllliim ;md the anterior lfllgh. The c:.1nalts Inguinal Is Is an tmpomnt site 

Fig. 11.2 lngulnilll region 
Rights!*. anterior 'II lew. 

N. femorars 

Arcus lliop«tt1 eur. 

Ug.lnguln.ll~ 

M.obl~us 
011emus 

abdomlrls 

A.andv. ------:-....,.-..,--~ 
foemor<lils 

for the passage of structures into aoo out of the abdaminal cavity (e.g., 
components of funkui~JS ~permatfcus}. 

M.~ 
abdomlnls 

---Unoalb. 

------ift----- V~lra mUICUI rtc11 
abdomlnls.limna 
ante!or 

--------- FasdAabdomhis 
,~,, 

M. llbliquus «!MUS. 

·-1'0!1' 
:h~~::-'--~j---=:-__ N.lllolngllnillls 

.. ~~~~,f.":~t-\ii-""t~- N. genltoti!mon~ls. I r.genflalls 
!11'1~-+-r--=--- ug. reftexum 

~'\-=i,.,.+-'--- F\lnlwlus 
spmn~llcus 

:---.....,....__ +--- ug.llwra~ 

1'!--H-----''--- Tubeulum 
publam 

M. mmiiSia'andhllc:la 

J---_ =atlca «<ema 



,--v····-····v··1·:;;;;~·;;ii···r·a;·r;.-;~,~~;·;;;;;;~·~;;;;;;;;·i 

1-:·-·-·-·-·-·-·-·r.~I~~~~~~.~~~!.~~.~.~.~~.~~~~~.~.~~~~] 
L ......... J~L~:-~.!.~0..11!~~!. ..... ---···---J 

iw..ll 
i 
; 

i + G) I fatda tranwers:i!lts i 
+ PosttriorMII ~ ....... ~ .......................................................................... ~ 

L.---··---l~t~~~~~~---··············! ! i i Ug.lngllnale (densely 1-flbm of ! 
! I I ... 1---- bli L ....... j "' ; : Floct ; (i); uot-m.o quus --.us auuuon n.. ; 
; i i llpCI'IfU'OIIs and ad)! cent f:ucla lm 

' ; ! ! oftlllgh) 
!---- ---- ""1"----------. --[a;;,!;;;; .;;~~bliq;~-~.;.~ ~i,d~i.i~-! 
; l Anulur.lngulnalls i llpCI'IN"OSis; bounded by aur. medlaleand i 

l superfld.llls ! l<~tmle; I~IU'Ur.ll fibers. and mlected llg. ! 
~ Opoen)lgl L.. --... --. -J~_!~~~-- --· ..................... ! 

! i Outpouding of tile fasda lnr~Mnllls ; 
' l Anulus Inguinal!$ i lnmlto tile pika ~rnbllkalls latlnils (vm ' 

Ug. p«tt­
neal~ 

----\';:-''\\"~;(.1!:!.,.~~- ug. lacurtare 

::{!~?.=..1'--- R. super'lor 
osslspubls 

: i profuncl.ls ; ~ lnfsfora) : 
; .................... ,J .......................... ..,_,, ______ . ___ ._ ..................................................... i ' 

L~).~.~-~~~!!.~J~.!'!!!:]]~:--.. --······································ ... .J.,,,,, , , , , , , ' , ' , ' , ' , , ' ' ' , • , • ' • ' • • • • ' • • • • • • • • • • .• 

8 Rlmo'llfd: Ap011eurolls of m. obllquus extern us ~bdomtnls. 

M. trln:IYI!I' ---¥A-.;;;,., 
sus abdomlnls 

LI!J.Ingllnale----~-~ 

r~--------~~~~~ 
tr.lnSYI!I'!oalls 

C Rlmo'llfd: M. obliquus internus abdominis. 

FunlOJius spet­
maucus 1011t1 f'asdl 
spenn•h:a lnmna 

Fig. '11.4 Opening of can11ls lngutn•ll• 
Right sld~. ~ntel1orllfew. 

M.obllqws ----------.us 
lll.obU~us -~~"iii~ 

lnb!mw; 
abdomlnls 

abdomlnls, 
aponeurosis 

~~~,.......,-::::--- N. lilohypog;D­
trfciiS. r. cutlneus 
antl!rfor 

;.-~~- Muluslngta'nalls 
s I.CI«<\dals {cut 
open) 

A DMded: Aponeurosis of m. obllquus extern us alldomtnls. 

Anuw---~~ 
lnguln;llls 

pnlfuncl.ls 
N.lfb. 

lngiiA~IIs 

F:n<la 
tr.lnMrSalls 

A. and v. F1.11k:ukls f9elll\llla.ts,. 
femor.aUs fascia spermatll:a 'II'IUrra 

A. andv. 
epigastria lnfa!or, 
llg.lnterfoo.oeolln! 

B Divickd: M. obliquus intt!mus abdominis and m. ~miiSII:!I'. 
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Abdominal Wall & Inguinal Hernias 

d The ~s ~his crutl:!ld by fusion 
t:ltheiponeurosesofm. tr.lnsvenus Cl!ntn.m 
ibdomlnls ind mm. obUquus ex!J!mus tl!ndineun 

d !;ph ragmatls et lnfi!mus rntemus abdomTnrs. The 
inferior edge of the posterior ~s 
sheath is ailed the lin151 arwata. 

Rg. 1 f.5 Abclomfnal wall and 
rectus sheatn 

A Pcsterior(intl!lnal)viewt:lthe 
anterior ;ildominal w;~ll. 

M. oblqws extern us 
abdominls 

M. obl~15intl!mUS 
abdomlnls 

B Superiorto 
artuate line. 

M.ll'III'I!M!rsus 
abdominis 

P3rs C<lltals 
dllphragmatls 

Une.lalba 

Fascia 
b'lnllll!'.l.lllls 

~n.a mL~StUii l'l!ctl 
.:lbdomllls, lamina 

~Ot 

M.t'llnM!nllS 
abdcminls 

Unea <nll3tl 

M. rectur. ----+>;;"""' 
abdcminis 

M.cbltquus 
~abclominll, 

aponauwls 
Vagina musculi 
n!ctl abdom'nls,. 

C Inferior to 
ilrtuare line. 

lilmlnunllrlor U'nea alba 

Pial 111 P' rimllls. 
pars daphntgNI!c.a 

Dlilphr.~grna 

!UIIl--- M.obllquUIIextl!mus 
llbdoninls 

M. o~lquUIIIntenus 
llbdoninb 

•i:-t~t--- M. tr.lrl.MnUs 
llbdonints 

1:-~-t.'--....;;;.--~r=--- Anuklsumblle<~h 

1\'asda abdominis superftdalls, 
Scilrpa's h!da 

l\'lsdl abdominis 
superftdalis, Sc.Jipa's fascia 



ng. 1'1.6 Abdomlnll Will: 
lntlmll surf.tm ll'lltllmy 
Coi'Qn~l section. pomsiorview. The three 
foswe ofttle anta1or abdomlrlill wall (dt'chd) M. tr.lns.-
ilre slll!s of potl!lrtlal herniation. 

unea 
an:um 

Hc.l 
umbllc.alls 

' 

• • Fossa inguinat.s hrteralis 
(deep Inguinal rlng) 

.&Ji~r-- N. femcnlls 
M. pso;IS ma)Gr} M.ll· 

·1f,jV,1fb'---- M.lhcus Opso&'l 

• • Foss;~lngutnalls medialis 
(Hmdbidl's tn;rngle) 

• • Anulus fen oratES 

• • Foss;uupr.rvelc.11ls !!l!"?'':'t~~,.o;:..+-~.,_ A. ~ndv.obUJ~~ 

rnsulnallnd flmonl hemlu 
lndtect lnguhal hemtas ocxur lnyounger m;aler.and may be al119'!1'lltll or 
lla!Uin!d; direct lngulnal hemlas are alwllyucquln!d. Femcnl hem las are 

A lndftcllngulnal hemla. 

Anukls tngl.fnaits 
....,.rtfdills 

....._,mcf 
hernial sac 

Fasdatnn.­
_....a(l'uda 
~o:alntl!ml) 

•'"JIRf:--M.~ 
nfunb.fus 
~QJS 

acquired .and more common In fenlales. 

F.IK!a ----"-'-:--#:-­
c-.~"' 

M.s.~-and --......--.,...-+-­
rn.pectfni!UI 

..-ra.ctallta 

I Direct Inguinal helria. 

Ug.bglllnlle 

Nocliymplddol lngulnlls pniundl Aldus lngulryh supori'lc1elts 

A. and v. femnts -----df,'J:• Will<~"'--- Ug.ten:s utet1 
. ._<'-"'---Ug.lacunue 

P!:rito""""' of hemlal,.c --::::r---f+.~~ Htm&ssaplr~R~J -lrl ........ b --=--~;;;;;iii;rii;k 

c Femoral hemta. 

and n. Qbtu-.Jtj)nus 

--
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Reglo Perlnealls 

Rg. f1.7 Perlnewn and dl1phn11gma pehlfs: Fl!mlle 
Lithotomy position, caudal (inli!rior) 'lliew. Seep. 192 
for the extern;~! genitlli~. 

A Reglo perin91ls. 

~~~------~~~~-­
aclcum 

r~a-----~------~ 
obwr<tlllda 

B Muscles of diaphragm<~ peMs. 

Prepulfum 
dttorldll 

Ossacrum 

Cnnunalls 

Mans 
p!JIII 

M. bulbGiponglolus 

~~~--;.---....,..:~-- M.tr.lnM!I'SUipetfnel 
Juperftclalls 

,.,..----::!l~~~-- M.obbntolfus 
lnb!mLS 

M.glulals rnaxinus 



~ The bllatml boundarie-s of ltle perfneum In boltl sexes are !he 
llliila symphysis publca, r.lsdllopublcus, tuber lsdlladlcum,llg. 

ng. n.a Pl!rlnl!llmlnd pelvtc floor: Mile 
l.ithtlb:lmy position, cauclal {infeiot) view. Seep. 196 
for tile genitalia. 

A Pertneal reglof\. 

R.lnferlar 
01.1\spubts 

8 Mlllde.softtlepeMcfloor. 

sacrotuber.lle. and !he coccyx. The green a !TOWS lndltiltt' !he interior 
recess of fo55ilsdlloanalls, superior m !he urogenltll musdes. 

Ossaaum 

M. bul>ospcnglosus 

--
I 
!!. 
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Abdominal Wall Muscle Facts 

Rg. f1.9 Anterior muKies 
Anb!rior view. 

Flg. ff. fO Antl!rolltel'll mu.Kies 
Anb!rior view. 

A M.obllquus 
extrrnus 
ibdomlnls. 

B M.obllquus 
lnb!mus 
abdomlnls. 

C M. trilr~Sversus 
abdomlnls. 

Rg. n.n Posterior muscles 
Anb!rfor view. M. psoas m01jor ind m.lll;t­
ous are togl!tber known as the m.lllopsoas. 



Fig. n. 12 Anterior and posterior 
a6domlnal wall muscles 
Ant2rior view. 

TuboraJium -'-f~-:;: 
publcum 

Trochanta' ---':::----1.­
mnor 

A .Antl!rlor and pomnor muscles. 

Anulus 
umbllc.olls 

tastoV 

M.Cibllquus 
- ..... •bdomlrl• 

M.Cibllquus 
- ..... •bdomlrb. ·-""'· 
L>bt.lm l!lll2m.lm 
a1stae lllacae 
Spina lllaca anll!rlor 

·~ Ug. 'ilgulrwle 

I M. obllquus emmus abdomlnls. 

casux 
-T=;tF-- M. obtqwslnll!mUI 

abdcmnls, ..,., .......... 

M.oblqUUI 
alln!UI 1bdomlnh 
Una ntlmledlil 
aistatllacae 

Splrw '"''" artorior 
superior 
IJ9.1ngulnalo 

C M. obllquus lntl!mus abdomlnls. 

M.transwn,. 
abdamlnlo 
M. lranswnUI 
abdomlnls, apanourosls 

llteo ---~h.. 
Labium lnll!mum 
a~r~aenr.ao 

ar<1lll:il 

VllclniiT1UIC1ll 
recll•bdomlrls, 
lamln•anllllor 

spina nr.a ..tl!rlar 

-- wpftlor 
Ug, lngll""t 

D M. tnnswrsus abdomlnls. 

--
I 
l 

,. 
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Diaphragma Pelvis Muscle Fads 

Rg. J1. J3 MIIKies of 
dl.,hr.gm• pelvis 
Superior vlew. 

MUides of the pelvic floar 

Rg. J1. J4 Sphlndl!rand erettor 
musdes of dliphragmil pelvis 
Inferior..-. see PP. 194,203. 

Ug. ano- --...';:;;;=-=~ 
cmcqgeum 

I~VBW~tan Adlon 

• ----+--T- M.<Oa}'geus 
'1-------+- M. plrtfomis 



n,. ft. 15 Dlaphragma pelvis 
FanalepeMs. 

Hiatus 
~nltllls-~~~~~~ 

n:l hlmls ani 
Aaetabuh.m 

Tuber -.--~~~ 
lschladlcum 

8 lnfafor view. 

M. plr!fonnls --li---IF" 

M.COCC)'IJ~ 

Ug. SMnl!IPI•ale 

ug.sacroQI~raie -~u~Lllll 

D Right la!J!ral Ylew. 

Hla!us u~ltll5 and hlma ani 

Ca\ahllbtln10111.5 
~obtu~ 

(rn. obUlnrtorius totem us) 

M. puborec:uUs } M. 
M. puboala:ygeus IMtOt 
M.lllococcygeus M~l 

Spina lschladlca 

'----\4-- 1\1. c:ocqogeus 

'---'----...!...-+- M.plr!fonnls 

A Supa1or view. 

1\Jbo!n::ucilm 
pub 'lam 

~~- Fonlmen 
obWnr11m 

Ossaa"Um 

M.ptr!fonnls 

mde 
obUJnrtorll 

~~MUS--~~~~--­
ITWCU.levatorts ani 

M.tr.lnSI.'I!I'SUIIpel1nel 
pro(undl.5 

C Medialviewofrighthemi~. 

M. plrffomis 

M.aKlCY!II!(IS 

Spm lsdlladka 

--
I 
l 

141 



i .. 
J 

142 

Divisions of the Abdominopelvic Cavity 

Rg. 12.1 Organ layers and quadrants 
Anterior lltew. The organs ~IN ~bdomen ~nd pelvis un be d.wl­
fled by layer. by q\AdAnt (using the umbilicus it L4), by ~I (upper 
ilnd IOWB" ilbdomen, ~nd pel\.ts), or wtlh respect tD the preSIIICI! of 
.._terium (T'ble 12.1 ). 

Qondulae 
supro.......n. 

~-~~~omiNIIJ 
~~QUe 

lnlestlnum ll!nue 
(le)mum 111d neum) 

I u~ 

Yes~ .mariil Rg. 12.2 Pwltxlneum illld m-m=rlum 

A Antl!rlor ll)'lr. 

CDion asandens wtth CiiiCUm 
and •ppondllc_,HOrmls 

8 Middle layer. 

Mesenlerium 

~ml~ } 
Pilfeulls PelfiD-

~ml~ ..,.um 
.tsaor.alls 

AbifJI ~., .... llll~~tdlla•-l!!!!!•!iiipilt~•~~=============:_----===:::::J 

• Gmr • v.stc.. bllllorto 
1 • lnll!sllnum "'""" (le)lnum,llol.lm.""""' aftt"' PIII'J • C.eam wlllupi*WfKwrmliOmls (portions af ! Cii¥IU5 perilonNits 1bclomlnllls s~or of the duodenum) wr11bllslll mil' bt mroperttonuO 
: • Uen • lnlestlnum t._.m (colon tr.ISV8'Sum and colon , 
! • Hopor llgmoklol.lm) ! 
rc;;;·;;.:;.·,;,;j~j;;;M~·-.. ·--------·- ,··:Ui;;~(ft;-;;i;;.-;;t;;;;;.)·---------·=c;;,;;;,;;··--.. --------------.. -----:·;;;b;~~;·· .. ---·--... ---.. -------~ 
i E:dnlpootiDno.t ,..,..n.-0'91111 •1111• '-no m-um trlost ltdllfng devolopmenl. i 

Pltnwlfly • Ren • Gl•ndulauupro1811b • C:.WC ullllf i i Rltnlperltonlll -··-.. ·-··- ··-·· ·:j)~;;;J;~;(;;;~d;;,-~~i~~;;J~;,··-----.-~;;~;;d~;;··------.. ·-----.. -· 
i Stc:ondllrily • p.,crea • Rec1Um (UPIMI' 2(ll , ··--·--·-·--·--·-·--···-·--·--· --·---·---·---·---·- -·--·-·--·-·--·-·--·-·--·-·---·---·---·---·--·-·---·---·---·---·-·--·-·--·-·--·-·--·-·--·-·--·-·-···-·-· .. --·---·-·-·--·-·--·-········-·---·----·---·-·---·-; 
' • Vestc;o ulf.,.,. • Velt1 sen'lnllls • ~ ' ! lnhpMtol'll'lllfJUbpeii:DnUI • U~ dlst.IIJ • Cmlllc ut.lf • IIKIUm (lower 1/l) i 
l-·--·----·-·-·---···---···-··· .. -· ....................... J ... ~ .. ~ ..... _ .. , .. __ ... _ ..... --·---··--··-···-----·------·---·---·-------------·--···-···-··---·---·---·--···--·---·---·---·---·-J 



A Perttoneal cavtt:y. The p4!11t'Dne1Jm IS 
showntnll!d. 

~ 

A.collclmedla --'""'-'-LL·i 

M~~an----~~~ 
trllnM!'JUm 

n,. 12.3 Peritoneal relatlonshlps 
Mldwglttal section throcJgh male pdvls. 
viewed from the left side. 

~--~~~--- ~~~ 

~-'-'-'='-";-!..,_t-- Areanullahl!jl:ltls 

Truncus alellaals 

~-...J.~~-7'---- A. andv. lenalis 

r.-..:.:..~~~77--- A. renaltsslrfstl!r 
._.:""":"~~'---#----- A. mesenll!!ca 

supefar 

V.rtn~l!Jslrf~ 

Proc.llldl\llUS 
palla'Ntls 

P;n abdomtn.111s -P;n holfzont.llls 
duodent 

Mesenll!!um 

A. and v.tlaa 
ammunls 
srntstra 

~+.i~ .. --- ~0 
.-ca~s 

R«tum 

Scrotull\.~m --+:;...!:-:!-­
scrctt 

8 Organs llf the abdomeo afld peMS . 

.llcuW ilbclomlllill p;iln 
Acutubdomln.11 p.llin ("'wtl'abdomen"} mry be so ~that the 
.:lbdomln.11 wall bo!Glrnell!ldn!rnely seruHw tD touch (•!)llilr.tng•) and 
tile tnb!slfnes stop li.nctlontng. cause ndude organ tnllammatlan such 

e appendicitis, pefanrtlon due tD a !1151J1c !leer (seep. 159), or0fllll1 
blockag! ~a mne,11mor, et~c.tn womel\ gynecdogtca ~or ectllplc 
preJM'IdH may produce sewne .:lbdomln.11 p;!ln. 
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Cavltas Perltonealls & Greater Sac 

~ The largest part of' the pefotoneal cMt:y is the gremr sac.. The 
lllliim omentum rnajus is ~n apron-r,lce fold ofp~ritmeum suspended 

from aJrvatura major of' gaster and COYerfng the anterior 54JrR«' 

of' colon tranM!rsum. The colon tranM!rsum dividl!:f. the peritoneal c;w. 
ity into a supracolic compartment (hepar, vaica biliaris, and g;~ster) and 
an lnfr.lcollc compartment (lntestlrll!:l.). 

Ug. falclfonn~ 
hl!paUs 
llg.~ 

~ 
Hep.ar,lobus _..:..:._~="' 

dexb!r 
Veslal bllllr!s ----'"r~ 

Cdon---... rt\'1 
.asandens 

Taenlaealii---:--~ .. J.' 

~--~--='---+- Hepar, lobus 
sillslll!r 

~~+-- Ga'lt8' 

.-----.f-- Rl!lQU11 c:ol 
sills!ra 

~6--- Qlon 
tr.lnswrsum 

Om.!ntum 
ma)ls 

fig. 12.4 DlsiecUon of the c;rvlti15 
pet'ltaneli!llls 
Antaior view. 

M. tr.lnM!I'SUIO abdomlnls, 
mm. obtq" I~ US lind 
extemus abdomlnls 

H:-=::::~:::'1.-~- I'Ucaumblllallsllr11!111ls (Vollh 
a. and v. epiQIStlfcalnlerlor} 

Lilea Plica umb11t.lllS medana Apptndlce T1erie Colorl 
eplploku alii tran:swrsum awtt.\ (wllh 00111!rat~ uraci'Ais) 

A Greater sac. Rel7octl!tt Abdomlnil Willi. 

B lnfracolfccompartment.~Omentum 
ma)us ;~nd colon tranMrsum. 

MDocolorl _..._H 
lnl'lswnum 
IMttl a and v. 
allicamedla 

M.rtctus -~---7.;..,.,-;,:,--;:­
abdomlnls 

unea Plica umbltcats medtana 
.:II'CIJab (wtth obllb!t'atl!d urad! us) 

_.. ~---'--- M. tr.lll:MI'SUS 
abdomlnlS, mm. 
~lqull~us llld 
txtl!mus .tlbdoninls 



Mesocolon ---.-----<~ 
tni'IM!nlm 

~~--- M. lni!SIOenUI 
abdomlnlt, mm. 
oWq.,l !nllri'I&S and 
eod!muS abdomina 

~--...3:1~--ll!:---~-- Plla lmblllalls 
lmnlls (with a. and v. 
epl!J21trlcl rnfellar) 

Plc.o umbllcalls -....;----__:.,;,:;,:.,...;..;,=:.,.....:..:...:...,_..,...,~~~~ ~"11·-14--1!11~-F.--:-....ol"""'-~---11-- Plla ~mblllalls 
medllna (with medialis (with 

Gbllllnllll obl~d 
~ndtus) a. ~mblllalls) 

c Mesenll!rfUm. ~ OmentJJm rna~ .and colon Inn~ 
veuum. Rl!miM!d: Intraperitoneal inl2stinum ll!n1J6. 

-~ 
f 
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Bursa Omentalls 

Rg. f25 BurR omenbllls (leuer SIIC) 
Anb!rior view. Bursa omental is if. the portion of the peritoneal cavity 
I~ behind omentum minus and ga.Jter. 

A Boundaries of bursa omemlls (omental bur5a). 

fig. f2.6 l.ociltlon of burN 
omenbllls 

A Sagittal section. 

Ug. g&Woco!iam 

Colon tr.mswrs1.m 

Ganer 

-;:'~~~14-- II«Hsusllenalls 

B Transve11e 
$ectlon,lnfl!l"lor 
view. 

v. QVI Pin lb!o 
Inferior lD<Ioml- slnlrter 

n~llnortae 

b~.n:~e orne nulls 
Uen 

llfaphragma 
Vestibulum 

bursae cmentllls 

ltea!s:lus lnl\!r!or 
bursae cment.llts 

8 Posterior wall ofbul'5.1 oment<llls. 

(1-.r.-:) 

Ug. hep.~to­
duod!Nie 



'lll!sla billarls 

Yestfb&.jum burs:oe 
ementills 

fori..., cmentlle 

A. hepatk:a 
communis 

Lobwhopatls 
dotl!r 

Plrs daatndens 
duodenl 

ltondl!lll2r 

FIDu~CZIIIdoxt~ 

Colon~ndl!l'6 

DmHblnl mojus 

4bJiii ••• d ........... ......, ....... 

Tho ammunlcatlan ~till a.tt. ~b•nd burs~ cmentllls Is 
the mmen omermoll (IIJiplolwm) ($111mlWin ~. 12.7). 

Fig. 12.7 BuiR DIMIIbllliln IIIII 
.Anb!riorview.Diwidl!d: L.ig. gas1rocolio:um.~ Hepar. 
llrfl«trct Gister. 

Ug. u-tiOttllellwm 

A. (I&III'1Q llnistrll 

Glandlla SUpi7Cft;lls 
Jintm. 

~ .. ,., .... (edromltls 
superior) 

A.llenalls 

l..le1 

1'Nna1s <DO!IICUS 

Ug. plnnkotolcum 

Pine,.... 

MISOCIIIan tn""""num 

A. and v. mila media 

Ug. gost""""lwm 

Colon1J~m 

CGioto daatndens 

-1\o.J 

f 
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Mesenterfum & Posterior Wall 

Rg. f28 Mesentl!rfum •nd organsaf 
the CRttu perlt:Dnellls 
Anterior view.~ Gasn!r, jejunum, ~nd 
Ileum. Refl«mt Hep;~r. 

Omentum ll'lnus.llg. 
hlpatoduod!nale 

For.amen ---j;l, 
oment<~le 

P.;u:uupo!l!or ---~ 
Glodenl 

OrnenbJm majus --"""'""...::-!1-
Fiour.a alii di!ldr2 

Cdontnnswnum 

M.m:tus -+----~:.......;;.....,..,..,---t!-,.. 
llbdoninis 

Ug.b!n!s 
h!patls OrnenbJm mlnw. IJlbuJ hl!pal!s 

tg. h~cum Jtllstler 

~~} uen 
Fildes 
!iliiiOOI 

"fi.---- Llg. galtra:lplenklJm 

:..t+---- Mt.l«dontr.lnswrsum, 
r.adlll 

~~-.----- M. tr.lnswrsus 
abdomllis, mm. obllql.f 
lntl!mus and ~emus 
~bdomhis 

Plcaumblto:.111s ---:--------';--::...._~.:.:..:.-=~~~~~~~, l;l--+-f-+.~r:-;;;...,..:.....-----ll---1-- Pll~umbllleaiiS 
median ;a (Yo1th medlds (with 

Clblltl!r.ltl!d obllti!RI!d 
urachus) 1. umblllalis) 



Fig. 12.9 Posterior wall of the 
C4I'Vftas peritonealts 

Ptritoneum Diaphragm~, Vv. V. c.wa Osth.m Ant«<or'llfeow. Remowct Alllntrapel'ltoneal 
organs. RI!Y«lJed: S!nJctures Clf !he retro~ 
neum (see Table 12Aalld p. 180). 

ptrletlle fides t.patla hi!PIIIIcH lrnr!or ardllcum 

Duodenum { s~ 
desandlns 

Qput(lMI(I'Mis --+ 

A. and v. lliK<I ---=-- ---=::i;; 
<Ommunls drm-a 

Gclon asa!nden~ (s'ltl! - --::...._---1:-: 
<im<dment) 

M-ndk ---+-------'~ 

Url!t2rdextl!r ---f--------,l""""lllllili-

M.l'l!<:tl4 ---!::--------:::':~~,.;.,~~ 
abdomlnls 

Plica umbilical is --T-----~_:_...::..,;:=:.:...-=;~"'i"'9~~~t;i 
medii~(whh 

obi tinted 
untd!us) 

aandula Jupr.u1!nahs 
slnllaa 

Llg. ~meum 

=-~*-- hn~s(capu~> 
.and cauda) 

f!S.!l'---llen slnl~ 

;,)i!~+--- Colon desandens 
(site of 11Dcl1ment) 

~S~~Mi-~-- A.andv.mHentl!lft.l 
superior 

~Fi=~iiilm~i--- A. mi!Sel1b!rfc;a lnti!nct 

):P,..:r...-- M.lr.ln.Mnur. 
.abdomnts, mm. cbl~l 
lntlemus and -mus 
.abdomlnts 

Jlr+--":--- Sulci paracolld 

!::-=~~--+--- Peritoneum 
p.ri!Uie 

fr~"*"-~-4;ii~~-~.----- Muocdan 
slgnaldeum 

:,...----~-- Un!tl!fsl'llster 

=----:::--- A.11a<ao!B11a 

,tJ--...,.....,....-"""""4 ..----+ - Pllt.lumbillcalls 
lmnllls (I'Ath 
•· end v. epiQIStllca 
lnfel1or} 

[ F..-,JCf.,~'*-!!-':~.:..._,.;,"""""_7--=!!--- Pllc;a umblllc:alls 
medlah( .... th 
obiltl!mN 
a.umblllc:alls) 

! Pltm~rtly relroplrio i • Ran : o Aorta~ abdomiiiii!J) i o PISC~~s klmbars bnndla 
i toneal (lldroperttoneal ! • Glandula suprarenalrs ! • Venaawol'lfe1or and ! • N. lrohypoga!ti1CUs 
i when fanned) i • U_, : trtbutlrta i • N. llo)lgulnalls r-········· .•.• ·-............... ;---· ..... ·-······· ---··-·········-···········---···········--······· ·-·········-·······: • VY.Iumbii!J liiiUIIdlns i • N. genlturlmorllls 
i Secondarily ! • Pancreas i • V. porb&! and tributaries i • N. GltareJS femoris later .. ls 
! rmop.ltonal ! : Duadenum(pa~desandens.and h-rs; som•of parsliiiCIIIIdens) : • Nodllymphatlcl klmbala,! • N. femorahs 
i (Mesalartum lost ! Gclon -•dens and desanclens : sacralls •nd llad ! • N. obtlnlortoa • 
i during dewlopment) l • caecum (porllonl;vartable) l • nunclklmballs;and l • TMcussympathkus i 
L ........ ·-··--------··-··J_:~~-~~~~! ......... -........... ___ ........... __ ....... __ ......... -....... i .... ~.!!'!_~~---.. ··---····J=.~~~!~.~!~~-~d~ ..... ..! 149 
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Contents of the Pelvis 

Rg. 12. fD Male peMs 

flnmlo 
rectamlalls 

Aerttone<l 
(O.'(!rfng 
of~ 

Rectum 

Fasc'tlpelllls 
parletlllsan 

rectum 

lftll!r 
llem!r 

M.levatl:lr<~nl 

A Par.~sagltt.;ll sedfon,111ewed 
from !he right side. 

Ampulla ductus 
dl!ferentls 

Pro$tata 

Clandlla 
bulbourethrllh 

M.bulbo­
s:pMg'IIHus 

8 Midsagittal section, viewed 
from 1he rights! de. 

A. .Jndv.llla<ll Mesoc:olon 
<OO'rnunls clextr<~ sigmold~m 

M. sphlncb!f Cl!ftrum 1m- Fascia~ 

ani elC11em15 ctneum peffnd promtrca 

5'/mplry;s publal 

~m l'ftrOj)Ublalm 
Ug. suspeuo~tum 
pelis 

~~~~~~::--- fa.Jdapel1s 

~~~~~~~~=-~~~\~~~~~~~~~~---- ~~~um = penis 
Sphlnc:b!r ureltr.le 

Corpus s:pMg'IIHum 
penis 



"'<lloub!!fn • 

Pe1~1 
-"'!!of 

rectum 

A. ilnd v. Ilia Mesoc:clon 
c:ommunls cii!OCI:ril si!Jnoldtum 

lttdum - - - -.. ' 

Faodap<Ms -··.., NCtum 

Umer 
dall!r 

M.~r 
ani 

M, .sphhcttt Cercrum ~ v~,... 
anlexiiS'nus clheum pertnd 

A Pilrasaglttill section, 'oW:wl!d 
from the light !Ide. 

<Mrlum drlctet ----i~fi+-;;10:....,.,....,_......-'-F 

Ug. owartl prop11um ---;"':~#-''&.7-L: 

Rectwn --:!~-~+-' 

CeMI Wri --:llr-\o..-~-t­

Fambtvaglnae. --'!-~_..;\'":\1 
P"n pasb!rtar 

Fombr vaginae. 
pars anb!rtar 

M.~ranl 

M. sphlnc:b!r 
anlextemus 

B Mldsagltt<ll section, vtewed 
from the right side. 

Rg. 12.11 Female pelvis 

A.ondv.llaao 
allmlodadn 

M, re.dU.I 
<lbdorrlnls 

Fllnd~autm 

Upnenb5Jm 
teresUIIS1 

....,_+---- 1'8iton1Um Pilrlftale 

_;.~;-~~~----~~----bcw~o 
.,..lalllll!lll'll 

---'--+ --:---- Vela umorll 

--:--1---...;,_-- Symphysis 
publao 

"".--+--='t---"'-i---- \'aglno 

··•:,r~---:~--- 0\ISdtortch 

-~ 
f 
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Peritoneal Relationships 

Rg. 72.72 Pstmnsl rel1tlanlhlps 
In the pelvis: l'emlll! 

Ug. Ilium Elocrnllo Plla Llg. 1111pe1•11IL1T1 

ull!rl Recll.m n!dDul:l!llna redxn.rt•rtla ""'~' 

caecum 
Fundus ut8f 
~eun _ __...,.,__ 

palld:lle 

Ug.tmt 
ute1 

A Pelvis minor, inll!rosupertor view. 
R!tractl!d: I ntestlnu m b!nue loops 
ind colon (portions). 

lllaph13gma un~geniUie 
(m.lnl'llll!flus v.gtna 

pemel profundoa) 

8 Muscles of the pelvic floor. Coronil 
secUon, anterior view. 

C Vlsa!ral fasdae. MldSilglttal section, 
VIewed from the left stele. 

£:laoiatlo 
W!llalub!rlna 

VUiau~na~ 

Septum 
~~~~~ .. 

1\.rbo 
ub!rlna 

ovart.rm 

"""""'" 
Colon 
ofgmoileun 

Ug.CII!I~I 

~m 

-.r.t~----~-----r~a 
parMSialls 

~ Anuluslngllnalls 
p..,..,dus 

/':!:..------ Plla urrblllals "'"'"''Is 

M.noctuo 

(with •• and v. eplgaiJias 
lnr.tor) 

•bdon-lnlt 

Colon 
llgmddeum 

:-;.:;.....:.--r- lABus 

rW'~M--r-- liawllo 
redxlilllort1a 

Spitllm ----!--4J 
Spatlum 
l'l!bqM!IftanNfe 

llocbm mropublwm 



Rg. l2.l.J PerltDneal reli1UD115hlps 
In thl! pelvl!: Mall! 

~ocum 

A Lesser pelvis. ant:erosuperlor view. 
Retractrll: lnb!Csllnum 'b!nue loops 
~nd (olon jportions). 

M.abb11alllftus 
niBnUI 

Vesi<3 uri!Wiil 

M. Mb.ronl ---''Pii""' 

Fossa ls<hioilnals ----'~.:"11 
(n!C2SSusantslar) ~;;;;,.,,..;.._ 

Dllph11111mo 
u:vgerjtlle 

(m. tranwnuo 

loum 

PerltDneum, 
lomlna par1.ulls 

I 
~~>II?-'- Ductus 

dl!lell!no 

Fasda supericr 
.,d ilfertar 
dlaphroglllllls 
pelvis 

pemol pnlfund..ls) 
Merrbrona 

pednol 
Bulbus penis OUspents 

R.lnr..tar 

""" pubis 

a Mu$(11!5 of the peMc floor. Coronal 
$!dion, anterior view. 

Sepeum 
~cale 

Spalt.lm 
reiRipubtcum 

c VIsceral fasdae. M ldsaglttal 
.st'Ctim, viewed from the left side. 

M. hlC1U5 
ibclomlnls 

Plc.a urrbllkahs 
hdl!rolio (with •· and 
v. eplgastrlca lnfl!flao) 

~--i'T-~--- Meso<olon 
•lgrnolcloum 

-~~~--Colan 
Jlgrnolcloum 

'*--:-::rr-:....:...r-- -
ree!Dweslclllo 

Spllllum 
relrapl!rtlllneale 

R«lllm 

-1\1 
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Pelvis & Perineum 

I 
I 

I 
I 

m!m::!!!!!!!!!!~P!!!!! ............ __ __, 
1M llwls d tt. pohls-clollnnNd b\1 bony '-lmlfb (alsta lka ..... 
apntura pelwis .,pe;or,-p. 126). The <lll1llntS or the periltum are 
sipnllld by the daphl'lgm• poMs and-flldllll)on. 

r,... 
i i • YI!JkiJ urNrlt 

' 
,-' - - ---------·------, 
~~-·--------·--·--·-··------·-~ 

i DllpiiNtllll p.Hs (m.levalllr IN with fMda lllllpii ... IMUcl p.Hs 
! IIUpeltor lnd ~r1 

' 1 • M.spillnd.-Lnlllr•llldm.tnn ........ 

I 
i pllfnol proinlus 

! •lhdnll-nii····-l ! 
I~ l ·~------------~ 
! ...... ~---------------~ 

I ....,.......... ~~~~~~~~~-~~~~~~~::~:~:~:~·~-~~~-~~~:::-:~ 
I : • fo5sa lschloinils ' 

1 I j·:·..\j;."j;.:;i;;:;;;j;;t;;;;;~: p~d;.~;j;;;;;d' ···-· "i 
1 I : brondlos 
~ 11111-no MlmbnM perlnel 

i I I • M.lsdl-.-m. bulr..c-IT'IIIoa. 
! i ! •nd m. lnn!MII'IUS poril'lll ,..,..dolls • 
; I ;------------·-·-·····----................................... , 
! I== ~~~~~-~~~~L __ .,., ________ j 
' ! ......... L:-~and~------------i 

I I •A./It.IIUiondl........_•.poodnduon ! 
I ' ~ ! 
, ..... pal-~ (Co..., Alplrfldils . 

I ffiiiUn : 
l fpe-lo) i •F'at 
j.........,..., I 

Rg. J2 J4 Pelvis •nd W'Oglllltd tn.ngle 
Coranal section, anll!otorWew. 

lllriloneum IA«us 'hglna 

M.oblu~ 
tloltus 

tn11emus 
M.tran,.. -plllnel 

pminlus 
(wtthmm) 

R.lhfa1or 
ossls 
pubis 

M.lschlo- M.llulbo- Vulva Fasci;J petoel Cutis 
~IT'IIILD spungiCIIUI .. porfldoolls 

(Colla' faoda) 

.......... 
~um ulfnalfa P....., 

M.ablu~ --~'\\~~ 
tort us 

lnlfmus 

B Male. 

lij.lschlo- Pars lntmo~edli .W.US M. bubo-
caemosus umtne porls >p~~~~glosus 

mascullnae 

lUcia suporlor 
dllplngmatls 
pelwts 

M.IMtorani 

Fud;o lnforlor 
dlaplngmatls 
pelwts 



Rg. 12. 15 Pelvis: caronal 
section Ug. suopensoriLm 

..... ~1 Anterior vlew. 

A Female. 

Ple>~~s 
wnDSUI 

Cclllwlus 
semlnalls 

Ug. ----'#~m~~--,..; 
c::ardnalo 

M. obturr ----...:~~..11 
IDr\ls irt2mus 

Fossa 
lsdioonolls 

Fund1.11 
ul2!l 

A.1ndv.llba 
aii!ITOI 

•r..r---- Ca!alls plldendalis 
(Aic:Dd(s c.ana~ 

-----Linl'e!1croul5 

VenlbuiLm BLibU> W!Sibul vagl111e 
~ (Willi m. bulbooponglosus) 

Osliumumh111e 
lrtlmum 

Oslium 
.~ 

pubis 

Cruo dltarlds (with 
m.lsdllocallomDSus) 

"1\!\~iii-- M.glub!U> 
mlr1mus 

Pin 

~.---~~~~~~~~~~~~~~~~~ umhrae 
ITOI501ihoe 

M.lr.lnsvenU> ---"~~-+..-~r.=;;:;r=;;;;;;;; 
peml'l 

pmfllldus 

Mm.-~~~!!! 
edductu~ 

B Male. 

Fasdaperlrll!l 
•uperfld•lls 

(Cell~· fasda) 

Bubus penis, <arpU> 
s;pongla<Lm (with 

m. bubo5ponglosus) 

it. ktferior ossis 
publs 

OUspenls 
(with m_ls<hlo­
CMI'IIOSUS) 

-1\1 
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Transverse Sections 

Rg. f2. f6 AIMiomen: 'lhlntverse section 
lnmiorview. 

NadllyrT¢oldel 
h.mb:lle.s 

lnb!nnedll 

e<landl.fa 
supnnnalis 

dBtr.l 

~{~a. 
nnars <Dtra) 

A.~ndv. 
lharada Cclan Ornemlm 
rnuma Duoclen~m traruversum n'llj~ 

Nodllympholdel 
,...,bllu dextll 

Bursa ornenulis 

V.lleNIIs 

Colan } tr.lnswn~m Fle~Unt 
cell 

Colan descendens ,rnlrtra 



A.,v.and 
n.h!manlls Ospubls 

~d~r--~~~~~~~~~~~~~ 
(wtOOiiquely) 

M.gutJeus---=;~#~s.: 
milldmus 

A mnale. 

M. rt!dus abdamlnls 

8 Male. 

flg. 12.17 Pelvis: 
TraRSVerSe section 
lnferlo!'ll!ew. 

, 'l' :>....;:-,..:...--- Qputfemolls 

-++;.....:..~...._- Ug. c:apltls fi!moru 

IS~--2'"':=-''f.if-"--~~- M. obtu.lltolfus 
lntl!mus 

.,:~~....;... ...... '11-..,....,..:..;~,.....=..:;:.-- Plexusvena:sw 

Ug.n!dD­
utmnum 

Ull!nMiglnalls 

.,1.."-'....,.,.-+M,.,_.,~,_,-- A.IIO!Sic.allsl'nfi!tfcr 

,~Tr~~~~~~--~~ 

-~ 
"--;~~¥'"'7~~1f..,;-- Pli!la.tsns'IIQSUS 

hypogastrlrus lnf'Mor 

--,::"""-:-.;.:....;:;....,.-7-- M.obtur.rtorlls 
~ 

-..--------Spina l:llc:Hadca 
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Gaster 

Rg. 111 Casb!r: l..amtlon 

IWQ WQ 
Omentum 
mii'&IS~Ig. 

hepo1Dgoo111cum) 

~nc~ --rt----~~~~~~-­

A Anteior view. 

Rg. J 3.J Cilllter 
Anl2rfor lllew. 

A Antlr1or wall. 

Ostium 
p)'lor1cum 

158 C ln12rlor • .ltemoml: AntErior w..ll. 

He,er 

V. ava ~rubdamtlab Ren 
W'erlor aortae slnlr12r 

a..-... 
!Nfor 

Corpus 
gastrtcum 

E!oph1915. tmlar 
muscul;ris.stntum 

klnglludtnalo 

ng. 1.1.2 sumc:u of gamr 

B PQstalor view. 

-phronlc3 

~­phronlc3 --­s~alls 

Sllntum l longttudl111lo 
St11tum Tllllca 
d!UIII~ muswllrls 

Abneobllquae 

8 Mus011ir llylen.lt!mowd: Serosa and sub­
saosa. ~Muscular con. 



""""::::~ Gastw is found in th~ right and left upper quadrants. It is intrapel'­
llliDi ituneil, Jb mese~rium being oment\Jm mlnus and omentum 

maJus. 

Omontum 
ninu. 

llg.hopm.. 
gut~~ nom 

Ron doxb!r 

Rg. 13.4 Cialb!r In situ 
Anterior view of the opened upper abdo.,_, 
Arnrw Indicates foramen omentale. 

!<------~+::-- Fundus 
gasii1<W 

card a 

lJg. hopato. 
esop~geum 

I t\li.\1,-- M. tron"""'""' 
abdomlnls, 
m.obliquus 
irt!musand 
exb!m.u 
abdomlnls 

Duad..,um canolis P}torla.a Anllum P}toriam Omonbm mojus 

(;Mbtlllmd ulcus wratcul 
Gasb1111 one! ula.os ""n!Jfalll, the two most canmon d1se2ses af the stomod!, 
are assodated with lnciUSed add pn>d.lctiCin and •~ caused by alalhol 
drugs wo:h as aspirln, and the bacterlu~~ ~ms ndude 
lewned ~. p;!ln, and........, bleeding, wlllo:h marllr.sts as black stool 

or dark brown rnater!•l n wmlt. c.: .. trttls Is limited ID tile Inn..-slriaa! af 
the s!Dmod!, willie ult\15 ventrlaJI extend lniD the siDmao:hwal. The ula.os 
""n!Jfcul n c Is <OVe"ed wtth flbril and shows homatin spotS. 

Antrum 
p<yloricum 

tAcus ..... 
trial I 

A IlDdy af nonnal gas12<. B Nonnal ontrum pyloriam. C Ula.oswnb1cull. 

-"" 5I' 
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Duodenum 

~ lnbe:rtinum tenue mnsists of the duodenum, jejunum, ~nd ileum 
lllliim (S~ee p. 162). The duodenum iJ pnm~nly ~tropentoneoJI and 

divided lnt» four parts: superlor. descending, horlz:ont;ll. ~nd 
ascending. 

Rg. 115 Duodenum: lociltton 
Anterior view. 

Rg. 13.7 Duodenum 
Antl!rfor vrewwtth the antl!rforWilll opened. 

Ductus ------;:-"'11 

P.Jpllla duodl!nl 
minor 

P.l rs dl!:ta! n dtn s 
Glodenl 

ell oledocl1 us 

SubmLXnSa 

O.stlum 
ptlolfaum 

Rg. 13.6 Partsofdleduoclenum 
Anterior view. 

V.c.wa 
Bulbus lnfufor 

duodl!nl 

J,/eAA;;::=:=-- A.~AJpsfor 
V. rends sinm 

Pllrs harlzontl!Us 

--~t---- Fll!lWnt 
Glodenojejunalls 



Rg. U.B Duodenum In llbJ 
~view.~ Gilster. hep;~r. inbestinum tenue. and la111e por­
tions «colon lrilnMnum. Thinned: RetroperltDne.al flit and conlleCtlve 
tissue. 

Hepatl< surfam Df 
dlaph~ 

Ug.he~ 
duodenale (y,jth 

v. portal! hopatls) 

GlondJia 
supranmalrs d!llbir 

Panaus 

Ro!n dab!r 

Flexuramlr ---1r+1 
delrtra 

Colon tronswr11m ----'i"i"¥.'1 

Pe!IIDnoum 
parletlle 

V.aw~ Vv. 
Inferior hepatlr:31! 

A. h!patlal 
CII'Timunls 

Ug. 
Esophagus phnmlto<plenlam 

~~--- RecasusdL.IDdonalls 
superior 

je).rnum 

A. and v. mesent!lka 
superior 

CDian dacmdens 

Recessus 
duadNII hfafar 

A. o:olk:::o Radlr. Pal'l hortmntllls Pars as<llndens A. ond v. o:olh:.o 
dextn ~~~ dL.IDdonl duodenl •lnlstra 

Endollmpy of th1 pi pilary rasrlon 
Two mpartrnt ducts end In the papillary region of the duodenum: ductus 
dholodaals ond the ducius poi1CJftllals (see Fig. 13.7). These duro mil)' be 
eunlned by X<"ory tlrough endosmplc retrograde cholanglopancre~phy 

Pllaoedrarlo..,. --Jill:-~~ 
1-nlllorr.rl> 

Papllary roglon 

A EndDSalpk: 
.appel'lnCI!. 

(ERCPI, In wl1dh dye lslnjecll!d O!llldoscoplr::ally Into paplla duodenl maJor. 
~DIIonll dlwrtkUo (g11101'1lly honnl!9 outpoudhlngs) mil)' CDI'I1JIIate the 
procedLre. 

I Raclognrph • 

-"" 5I' 
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jejunum & Ileum 

Rg. J3.J jeJunum and Ileum: LIKi!Uon 
Anlzrior vi@W. The intraperitoneal jejunum and ileum ani! enclosed 
by the mesentery proper. 

Fig. 13.11 Jejunum and Ileum In situ 
An!Bfor vtew. Reflected: Colon tranM!rsum. 

~on --~--~~ 
trans\'ei'SUm (with a. 
and v. eolia medii) 

M.~ --~------~--------­
abodomlrls 

fig. Jl.JO Wall sbuctllre oflnb!dlnum tenue 
Maaoscopic views« tlv: longitudinally opened small intatine. 

A jejunum. 

Plcae 
r:lrcUares 
imsUnl 
ll!nuis 

8 Ileum. 

Appondl~ C<lkln 
eplJiolcae Tienlie coli transwrsun 

r----- M, tranMISUS •"'!!1!1• abodomlrls. 
m. oblqW5 i111!mus 
andob!mus 
abodomlrls 

·r-....:..----....:.,lt-----+ - Plica umbllcals 
litmhs (with i. ind 
v. eplgistrtca Inferior) 

f-f+---:-=------.,....,,....:,..--......;.- Plica umbllcals 
modalis (with 
oblt.rm.d a. 
umbllcals) 

Uneo Plica umblllalls .....rr.. .. 
aiUiala (with obllt!nl2d urachus) 



Mortlus OGhn 
Mb. CRill\ a dlrcnlc in!l;mrnatlon cf llle dlgestllle ll"aa. ocan most often 'h 
llleteminallltum ~ cfases). P.ltlents are !1111erllllyyoung and Jufferfrom 
.abdoninal ~n. nausea, 4!11!Yatl!d bodytl!mpo!r.lt\Jre, .:and dlirTtlta.lnltlaly, 

A MRJ shO'Mng 
thlckenec!Wllil of 
llennlnalteun. 

Fig. 13.12 Mesentl!ftum of 
t~umtenue 
Ant!rfor view. Remoloed: Gaster, 
jejunum, and Ileum. fll!{l«tftt Hepar. 

Veslolbiliiris 

Omentum ninus,llg. 
hep;I!Dduodenale 

FGI:Imen anent~le 

P.Jr.ssuperfar 
Glodenl 

~.parsP',IIollca 

Omentum ma)us 

FII!!CUra c:dl dl!xlra 

C'Dbn tr.lnM!rsum 

P.Jr.s hortzontllls 
duodenl 

Mesentl!rfum 
{cut edge) 

Taeniae coli 

C'Dion.asCII!nden;s 

PNS umin<Us lei 

C<~e<um 

Rectum 

these symptoms con be confused v.4lh <~ppendldlls. ~ICI1Ions cf Crchn's 
dst'llle otb!n lncklde •nail ftstulae (1). 

I Doubl~r.tlt 

radiograph."'"­
'hdlcatles flsttla. 

Lien 

Llg. gastraspitnlrum 

P.Jnc:reas 

Mesoallontr.answnun 
(radiX) 

Flexura cell slnlltra 

Colan trans\OI!r.sum 

Flexura duodeno}l!lunalll 

Colan desanderu 

MesOOllon s(9noldalm 
(cutedg!) 

-w 
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Cecum, Appendix & Colon 

~ lntmtlnum aassum consists of the cecum, appendix, colon, ilnd 
..a:ll ~m (lift p. 166).lhecolon is divided into four parts: as~n· 

dens, tnmswrJUm, dUCA'ld-. and slgmoldaJm. The ilppendlx, 

RJ. fl. U lntestl ... m 
Cl'iiHUDI: l.autfon 
Anterior view. IUQ 

ILQ 

Rg. U.f.5 lntatt ... m 
aauum 
Anter1or view. 

WQ 

Fleancdl .......... 
Colon 
tnnMnJm 

=tt-t:-""±=:___ Colon 
duandons 

~Colon 
slgnald01111 

UQ 
lllldum 

Haustra 
mil 

colon trilnswrsum, and colon slgmoldeum an lntrilpelftoneal 
(suspended by the me50ippendlic. mesocolon tranSftrsum, and 
mesomlon llgmoldeum, nlpedlwly) . 

Rg. U. f.f Ostium lle~le 
Anterior view fA longitudinal CXJronil section. 

Colon 
slgmGideum 



~*'~~~:---+- Colon 
tn ........ rsum 

Fl""'ro m n 
!lnlstn (n0101ro 
a>l1plonla) 

~:=..------ je)mum 

A0101raalll 
dex!n (!laura 

alllhepZICa) 

,~=-11!--- Colon 

MeHnberfum 
(Qit) 

Colon 
..andonl 

leum -~---~ 

c.Kum --T------~ 

~m -~---~-~~~ 

M. ratus -r--------;;,~-,--':'­
abdomlri"s 

A Antl!riorlliew.~ Colontra~m 
~d omentum mijus.~ lntraperb­
nu llntMtlnum tl!nue. 

CoiU5 
Ulc:len!Ne all1t111s • duonk 1nnammot1on ofth~ LJrg~ lrmt\'l~. often mrtng 
In the redum. Typlall)ftlptams lndude dtiiTheo (sometmos IMth bload), 
11111'1, weight lrm, and hllomrnatlon d other orpnJ. Pltlenb In! abo It higher 
rtsk for coloftcul urdnom~. 

A Coionoscopy of ulara!M 
allltll. 

1 Elrll"9hase mltis. lle!ldUil 
""'""I mUCDU appmr& u 
pl8lCiopdyps. 

desundens 

'""'~1l'':Wll!5'!!~ Flalro 
cdl 
II nisin 

Halstn 
cdl 

O!sacrum 
O!lum 

Colon sto­
mcideun 

I Nonnal radiographic appearance. Oouble­
contRst r.~dlog~h. interior view. 

ColonCil~ 
Malgnant tumors d; the all on and tKtum ~~ among the most frequent 
sold tuncn. More ~n - aaur n potll!nb ....,.tile •ge <I 50. In early 
sages, the tumcr miY be asymptamallc: later symptcms hdudo loss 
of appet~ changft In 1».w1 mCMMents, and Might lOS$. Blood n the 
s!Dolsls portlcdarty lnatll'lllatlng, ~allng a thomugh ....mlnallon. 
Hemanholds ""'nota Alf!lclontaplanalla'1 for bload In IIDoll unl001 all other 
l25ls (lndudl111 a cdOIII)KIIpy) all! n~ 

t: Colonasc>opy of cdon arO­
ncma. The tumur p!lrllllly bloda 
the lumen of tho colon. 

-w 
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Rectum & canalis Analis 

Rg. Jl.J7 Rectum: Lociltlon 

IILQ 

A Anterior view. 

u.Q 

Cdon 
1lgiTIDidoum 

Oslllum 

O.plbls 

Oslschll 

a Left an~Bll~atwal view. 

Rg. Jl. 19 Rectum In situ 
Coronal section, antl!lfor view of ltle female peMs. The upper third of 
the =tum is ~ with paitoneum vis~rale on its antl!rior and lat· 
er.~l sides. The middle third Is c::D\Iel"ed only antl!lfarly and ltle lower third 
Is lnfl!lfor to ltle pelftaneum pill1etale. 

A. 1nd v. ll1co 

'""'""'" 

P'4!rlllaneum --"'tr-;'f;;5\.. 
porlotllo 

M.obturatlll1us --¥#;~!;" ·\\ 
~us 

M. spl"lncll!ranl ---....,=~~...------.~~i\ 
OlllsnUI 

Taeniae 
coli 

Rg. Jl. JB Oaiure of the retblm 
IBt latwal view. M. puborect:ar.s acts as a 
mLIKlllar sling that kinks the anorectal ju~ 
Uon. It functions In tile maintenance of fl!cill 
continence. 

~~~-Cdan 

Os 
coct)'llls 

sigmoideum 

,-=~:="'T->'+'<~i--- Plica 
n!dOulllrN 

M. spl"lncll!r a. .... u. Pllae tr ........... 
ani tntemus anats red! 



RtJ. U.20 Redum and canalis analls 
Coronil section, ilnrior view with the 
inll!riorwall remcM!d. 

M. sphlndlr 1nl 
alllmLa 

POI1toneum __ ..,.-;;:-. 
portl'tlle 

Pilrs ------;--~'J!h 
subcutanea 

Pt~nanalls 
(white zone) 

\.\\,.------m 
longlllldiNie 

_.--=:;;;,rF=,;.~-- Pllcatra..-rsa 
recti nferlor 

·1).~~--- M.levalllr1nl 

PIC!IUS "''!ftOIUI 

rectalls 

M. '!Jhilctl!r 
1nllntemus 

M. mrn.ogab" 
eullunl 

Plsuswnosos 
subcutanew 

.............................................. ·· •r··1u• ~., ... ....su. ...... __. 
....... FplthefUI'I 

I l CoiM!It. with crypb; slmpll 1 I <!) llll!dum j mlurmar with goblet milo I f····-···-···------· .. ···········-----·-···-·-·-·-····~---·-···-----·-···-·-·-·-·-·----····-·-·-·-·~ I I ~ZOnacdumrgll$ l S1rallfted ~nlzled I I 1 ..................... ----·-·-·-·-·-·-·-· .. i . I 
I I ~I'WcWI lftllk I JqUIIIIGUS I 
j CINIIIs lllllls 1···········----·················-i--·······---················----············i ! "'ZO i Stratlfted. laentlri..ed ~q....-. l 
i I "" "' <lllanm ! with gllndulle seboiCI!Ie l 
i ........................ _____ J .................. ----·-·-·-·-·-·-·-··"""J--··-···----····-·-·-·-·-·-·-----·-···-·-·-·1 i ! Slrllllled. t.ntlrl...t oql8mauo j 
i ~l'!llonlllldoo ~ ! -~ danduiM ,.,._, hlin. and i 

•••• • :_. ----- ~~~-----_j 
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Hepar: Overview 

Fig. 13.21 Hep.Jr. l.ocidlon 

IUQ IIJQ 

Hof!ar 

Jilllt:~~----- Colon 

lntestlnum 
~,..,~ 

tnnowenum 
--Colon 

dosaond .... 

A Antaior view. Omentum 
mtus 

Bu,..onwlbllis. 
wstlluum 

Hl!p;~r 

bnslnBW" 
•ndgl>ndu~ 

suprarenalls slnls!R 

hone-

I Posmiorvltw. 

l!'i"-.c:~~ll'+-- BII'Sa aml'l'ltl._ 
reteSS\IS spleniC\11 

Llln 

Fig. 73.22 ttep.r In Jltu C TranMr5e section, inftrior view. 

Ante! or view with hepar mr4cted • .lll!momt 
Gaster, jejunum, 1nd Ileum. Hepar Is lntrr 
peritoneal !lDpt far rts "blire ..u• (see Fig. 
13.26); its mestfntleri~o~m indudt li~. 1\JIO­
rorme, CXliOililfum, and 111ingulare 
(SM flg. 13.27). 

Vellti biliriS 

Omenwm 
mn...,llg. 

hep;llxlduadllllle 

Foramen omerlblll! 

""" sLpOIIor 
duaderl 

Ga!IM, p;n pylorlcl 

Omennmrn;o)ls 

fliiiiCUr> Olll deocll1 

Colontn.......,num 

Pirs hoM:Intalb 
duodenl 

llg.IB'es 
hopZII Ug. Lobus h~ls 

hepootoglstrta~m ,., ... , 

Uen 

Ug. giiSlrOSpleniwm 

Pi~, <OfliUS 

Mesoclllon 
nnMnUm (rodil) 

Flexul'll Olllshlsm 

Colonn,.,..,.um 

Flexur.o 
d~~nolls 

Meenwrlum(o.rt) 



n,. 13.23 Abclomfnal MRI 
Inferior view. Lobus hep.IIU's v. portae IDbus hep;ltll Gasur(w!ttla. M.rectus 

v.~ 
rnfetlor 

A Transwn:esecl!on 
through TXJivertebra. 

V. c;rv.;a Inferior 

M.latlr.stmw; 
den! 

8 Transwn:esecl!on 
tilrocJgh Lllvertebra. 

demr hep.~tls sl'n!Nr gastr1a mtstra) abdamlnls 

Pulmo 
d-r 

V.lll)VOS Meclllla spfn~ls l'lr.s llbdcJm. Dlllphragma PUimo 
(In analls wrtl!tuats) nallnortae slnl:W!r 

P<lrsdescen- P<lnt-. A.ondv.mesen- Cdon 
Vesla blhrts dens duodenl Cllt!IUS tl!rlc:a Sl!Jl(!rlot tr~lll'l 

1\1. lllocostllis 1\1. M.longl!'- Me<kllll spinalis l'lr.s 1\1. psoas major 
quadratus slmus (n analls abdomnats 
h.mborum ltloracls 1/l!ftl!brah) -

M. Gbl~lll eclm1U1 
abdamlrfs 

Uen 

V. mwlls slristnt 

Cdon clesandens 
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Hepar: Segments & Lobes 

Rg. 1124 Seg!Mfttdon of hepir 
Anlllfor view. The components of the portal trrad (a. hepatica propria, 
v. portae hepltls, 1nd ductus hep8tlals cummunls, see pp. 172, 219) 
dlvtdes the 11\oer Into hepatic .segments (see Tilble 13.2). 

- lk'lnd!avlw.hopotlcao 
- Brandles v1 ... portae hepatis 
- lk'lndles vi&. hepalla prop11 
- lk'lnd!a vi ducllls hopallals 

mmmuns 

Fig. Jl.25 tlejMr: Area of Drgiln allltad: 
Vlsanl surface, lnflrlor view. 

iJ9. trllng.~la~ 
slnlllrumhopilfs 

A Di;!phl'llgrnmc surhlce of the liver, 
posterlor view. 

=-~-- mpoaslo 
lllpra~nalls hopatls 

mplftlio renalrs 
h..,.U. 

l-ll!mlc 
surfacl! vi 

diaphragm 
(no p;ortetal 

porttonfum) 

(;I.JnGJia 
lllpra~ahs dertn 

.. . . 
VIII 

VI 

Ajlpondlt 
• ftbiOD hopatt• 

A Dliphr<~glllitlc '\. 
surf•ce. o1nt.­
r1orvlew. 

• B Vl$«<'l!ISUI'­
face, Inferior 
view. IV 

............... · . 

V.c.n 
Wlrfor 

VI 

v 

Vellabllllrls 

-~·dill H~ltlc:MifMnll 
l'lllt Dlvllt... Segrnmtwn 

l'lri1Dneum 
partible 

V.Civ:l 
lnfiorlor 

B Hepatic su~ ~the 
diaphragm, ant&lor view. 

hrs 
abdomlrulls 

.ue 



ldKa hopotls 
dall!~ fades 

dllptngmatka 

A Antmorvlew. 

C Poststor view. 

Lobus hepatlJ slnlst!r, 
fades vhatal• 

Lobush~s 
slrlsoet, fadts 
dlolph-OI!Imatka 

n,. U.27 Surfaces hepar 
The llftr Is dlvtded by Its ligaments Into four 
lobes: lobus hepitis di!XIfi and slnlstl!r, lobus 
candatus and lobus q111dratus.. 

Lobus hepatls 
d-r.fades 
vtocl!lilll 

v. portae'-!~> 
R. dai2r ~rtei1H 
hopatkae pn~prtoe 

Ductus h~cus 
dextor 

A.~ 

Lobus 0uc1us DUCliiS Yalta blhris 
~ choitdochl& <ys1kus 

(bllaris) I llftrtorlllew. 

Sult\IS-OIVIIe V.'-llaodl!lldn 

A.h~ca 
pnlprlil 

Dud\ls lld_r_ 
<hdedoctus hepa11c:ae praprtle 

Pl'cK. audatus 

Ducllls hepa11an delct2r 

Ug. !Nngulare declnlm 

I.Dbusq .. dmus 

Vesla bllll~s 

Lobus hepolls d-. !ados ~oanlls 

-1M 
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Vesica Blllarls & Bile Ducts 

Rg. fl.21 Vesica blthnts: 
Locatfon 

IIUQ 

Ductus hepatkus 
di!Xb!f 

Ductus cys1kus 

Vellcablhrts 

A An1zl1orVIeW. 

I lnfertor view. 

Lobwhep.lij'ssl'lln!r ---

---Arsnudl 

~~----- Ug.wnaeav~e 

Ductus hi!p.;ltla1s slnlm!r ---'---'~ 

Duc:tw cystkUs 

--.{..:• --:--- Vellcablrarts 

Rg. 13.29 Hepatk bile duc:ts: Locatfon 
Projection onto surf.! a! of hep;!r, anterior view. 

Ductus lobi aLIIIatl Ductus lobi aLIIIatl 
dextler hi!p;ltls sl~lt2f hep;l11s 

Vesica bllarts 

Rg. 13.30 B1ll1ry sphlnc:tl!r system Rg. 13.31 Extr1hepatlc bile ducts 

Duodenum 
(wall 

M.sphlncUr 
ductus 
pantcutld 

A SphiOOB's of !he panaeatlc ;md bile ducts. 

M.sphlncUI' 
ampul~ 

hep;lto­
panawtitlll! 

Ductus 
choledochus 

lalgltudnal 
stps of duodenal 
m~aele on ductus 
choledochus 

1'\lndus 

Anterior view. OJ:!emod; vesit<l biliariJ and duodenum. 

------ P;ussuperlot 
duodl!nl 

~----- Ductlls 
panln!lltfcus 
a t~CB10!fu s 

----P<ll'$ 
holllontllls 
duodl!nl 

172 I SphlfiCtl:r symm In !he doodeniil wall. 



n,. 13.32 Blllary tract In sltu 
Antrrlor Ylew.Remoloett Gaster,lnte51lnum 
tl!nut!. colon tranM!II'5um, ;md large portions 
of hepar. Th~ YeSh:a bllla11s IS lntrllperlb)nellll, 
CtM!ted by peritoneum Wlarale where it is 
not attached to hql;lr. 

V.CIIr.l 
Wer!ar 

Vv. 
hep.llllcae Esophagus 

Lobus IHpltls 
dexter 

Ductus l!epetlws 
sl~ster 

Ductllll!epatlaJ.S 
dexter 

Ductus -.....g.~lfJ 
llepatla4 
commu~s 

~ctusqsth:us --4!-~ 

A. hepatica - ---\T'I:f.';t 
pnlprtl 

Yalca billa lis ----iin-tt\ 

flelaracoll ~----..... 
di!m2 

Ampulla ho!pa­
t:op.anc:n!:atlc.a 

(opo!lllng on 
~·~6Jodeal 

m~jot) 

Parsascendens A. and v. rnl!:ll!llUiicl 
duodenl SJpefar 

Obdn.w:tSan tal the duct:us choll!dac:haa 
As bll! Is s1m!d and cmO!I'ltmed In ~oeSlca blllarts. atta'b SJbstanc.!S, 
such as d!ole.!terol, may a,st~lllze. resulting In tile formation of ljlallstanu. 
Mip'.ltlon of gallstooes bb> the tt.Jctus dloltdoc:hus causes -rt pain 
(colic). Galstones may also block the d.lctul panaeatlcusln th~ ~llary 
regions. aullng ligliy liCllle or even llfe.lllrul:ering p.w1autttls. 

Gallllrones 

Ultr.lsound -raru of two gal stones. Black a !TOWS marit lt1e edi~Hn!e 
am belllld 1h~ stones. 

Gland<la 
supnrenalls 
sl~rtrl 

rHl'R--- "· hepalla 
ccmnunll 

Jejunum 
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Pancreas & Lien 

Rg. 13.13 Plnaeu and lim: Location 

A An!J!rfor VIeW. 

Omo!ntl.m 
mlnus~lg. --t--r---..11( 

Llg.~ 
spll!nlcum 

hepatD­
gastttcum) 

l>.ln~s 

Hepar 

V. CJNa P.ar:sabdomJ. len slnlltl!f 
lnfi!rfor nalluata~ 

B..n.a om1!11t;lls, 
l'eClWIIS 
spll!nlcus 
Llg. spiMOn!NI~ 

Lll!n 

C Tr;msverse section, Inferior view. 

Fig. 13.34 Pancreas 
Anta1orvlew IM!h dlss:ectlon of the 
ductus p;IIlaeatla.!s. 

>-----'=i.-- A.andv. 

caput ~undnatu. 
pant""'tls pantrutls 

Rg. 13.35 lJI!n 

A Costal surf.lce. 
anb!rfor Faclu 

dl;phragmaua 

P.an; 
asanclens 
duodenl 

mesenteriat 
srpe1or 

l'xt~mltts 
~or 

A. li!NIIs 

V. li!NIII 
"-les 

n!nalls. fltdM 
>1S<I!t1llls 

~collcl, 
~lllllaerah 

B VCSO!t~l surf~r:2. 



n,. 13.36 Pancreas and lien In stbl 
Antrrlor view. Remo\tett Hepar. gmer, 
lnti!Stlnum tl!n~~e. and lnt2rtlnum crassum. 
The pancreas IS retroperllllneal, whll~ lien IS 
intraperitrlneal. 

Dliphr.~urna 

Hep.~tlc SJrtiu:e of 
diaphragm 

Glar!CiJia 
supr;~renallsd9tr.l 

Ug. 
hepatoduod!nilt 

Renllexll!r 

Olrpus 
ptanautls 

P<lrssuperior 
cklodenl 

caput - ---ll+¥1 
panm<l!!l 

ng. 13.l1 PancrMS and 
lien: Tran!M!I'Se section 
Inferior view. Section through 
ll vertl!fl r a. 

Lobus~p;ttls 
~ 

v. CliVI 

lnti!rior 

Glar!CiJia 
s~.pr.~renalts 

dextr.a 

A.nnab clrxlnl 

Oandull 

IW.'IIL!!.--A. afldv. 
III!Nh 

•~•~"-- cauda 
l)o1lla'Mis 
fii!XJII'liCOh 
slnlstl'll 

Pars hortmntars RadiX Proc. l.fldn&is Pars asandens A. and v. meseniB'Ica 
duodl!nl metel1b!r11 panaeatls duodenl superior 

Colon lnlnMnUm 
Duo<lenum Omentum majus 

G-r 

Plll1et 
postl!rfor 

Bursa 
cmenulls 

V.ltenalis 

Cluda 
p.11f!CJ'St1s 

Lien 
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Renes & Glandulae Suprarenales: OVerview 

Rg. fl.JI lens gil. supl'llren•les: 
Locatfon 

lltUQ 

Gla1Wia 
supnmwlls 

cll!x1ra 

Rmdexter-----r 

A An1zl1orvlew. 

B Po.!tl!rfor llfewwtth !he trunk wall opened. 

Rg. f3.41 Cilandula sup~renals 
Anterforllfew. 

A Left gland. 

Hepar{aru 
ofcoru::t) 

Htum n!nalts 
(dextef) 

Rg. '13.39 lens: An!&s of organ mnblct 
Anterior view. 

Rex~n'll con 11extr.1 
(arNdaxltlct) 

Cosl.ll<ll 

N. slbcostlts 

Ro!ndl!ldl!r 

N.llloh:tJ» 
QIIStllcus 
N.lllolnglin.wlls 

Duodenum {lnll ur«er lft1Zr HllJm rm~lls 
ofconblct} dl!xter s'rlb!J!r (slnl!Ur) 

Rg. 13M len dexter rn the renal bed 
Sagittal section lhrough !he right renal bed. 

l'lllmodexter -----l*~""' 

CIYit.\S pl~nllfl _ __;h.l{1 

Dlaphragrna ----!~~'#'· 

CIPM~Ii ~~ --"="'"!t-1~ 
n!r!ls 

Glandula --~~...,....,."" 
suprarenal II dextra 

~n~m ----=/~+' 

Lien (aruof 
axltlct) 

P<lnc19S(are.l 
daxltlct) 

Colon dl!:llan dens 
(lnll of conblct} 

Cl\lltal 
pj!rllllnealls 

IU:Iac:tment 
betwHn hepar 
and d'aphr.I!JN 

Hep.r 

~' 
~Is 

mil n!nllls. 
llmhlll111l!rlor 

Pentooeun 
p.ll!etile 

Clp:sula ---':-~,...:lli"ft'Sj 
...,s :-- P<lrs dl!sandi!ru 

flbroA reds 

~ooalls. --~....:.,>:=~ 
l1mlnamnnnafs 

a Opmedrfghtgland. 

duodenl 

Colon 
tr.1nswr1um 



n,. 13.42 Renes and gil. suprarenales In 
the retroperitoneum 
Antl!rforvlew. Bolh renes and gil. suprarenales are 
rettope(ltoneal. 

Ug.hep;tb> 
wodenalt 

G1ndull supn~­
renalis 6extta 

Ductus he.,.UtuS 

A.andv. 
m esen~I!rfca super! a r 

Altar:tlmentof 
<lOion llla!fldlm 

Dlaphragrna 
(he~tsu~) 

A R.emtM!d: lntr~~eal org~ns. along 
with portions of the <Ilion ~dens and 
di!Scendens. 

A. supr.~renalls 
SJper'lor (dexln) 

P.an;abdomlnallr. -Glandula SJP 
n!NIIs dex1n 

V. supr.u1!nal5 
clextr.a 

A.~ --... ...... 1 

superior 

A.supr.~renallr. --4-l'~ 
lnflr!or{dl!llln) 

A.llndv.--~'iT 
reNUsdtxtra 

Rl!ndemr 

Clpsull adlposa rents 

Un!IJ!rdexter 

A. and v. 011artca] 
ultlcularts (dl!llln) 

B ~Peritoneum, lien, and gi!Stroin· 
ti!Stfnal organs, along with fat Cilpsule (left 
side). Rf!!1act.ed: Esophiigus. 

V. port.Je Vv. V. t.11r.1 A. he~a 
t.p.wt!s ~ lnflr!ar Esophagus pl'(lj)$ lleai.IIIS splenlcus 

~usomoda­
phr.J~maticus 

A.gasttta sl11S1ra 

" • •·•'-'•- GlandulaSJpta­
n!Nitsslnlltr.a 

'-'-~'ei-- A. twlls 

....,ri!ijf-li-- Panat.iiS 

':::liill'n~-- Mesotdon 
tr.lnM!num 
(radii<) 

A.llndv. 
n!Nitsslnlltra 

ll<!nsl'llslll!r 

A. SJpr.~renats 
superfor(slnlltler) 

Glandl.faSJpr.a­
n!NIIs slntstra 

Tn.ncus coeflaals 

A. supr.~renallr. 
~Ia lind Inferior 
(sinistral 

.....,,...,...lrr!,:.;r..--- V. SUPr.ln!Nts 
slnlstra ·rrr.---A. and v. 
n!NIIs srntstra 

A. and v. ovarit.l/ 
lellcular!s (slnlm) 
U~sln~ 

:tn---- N.ll~1151r!cus 

-------- N.lllolngu'nds 
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Renes & Glandulae Suprarenales: Features 

Rg. '1.1.43 len dexter and gl. suprarenalls 
Anterior view. Remowd: Cilpsula adlpow rents. 
Retrcrc:tM: V. c;w.a lnfaior. 

Dlaphrag,.. V. c.WHlfe!Or 

A.andv. V. supnreoills 
phrtric.ill~ 

lt:l. ~upr.~renale:s 
~uperlon!s 

A. suprarenal Is medii 

1Nrla4 coellao:us 
GlanciJia s~renalls 

dl!ldra !'<Irs <lbdomnats-
A. suprarenal is Wi!lfor 

N. subtostalis V. renallss'iltstr.l 

Aencll!xtl!r A.andv. 
renallsdi!Xtra 

u~~ 

N.llahypogartricus A.1ndv. ow ria/ 
tertfwliris clmra 

N. llo'ilgutnalts 

··································································································· . 
f1g. 13.45 Ren: Sb\lc:ture 

• Rl!n dextefwtth gl. 5upr;u-enalls. 

P.ldes 
anterfor 
Margo 

llr!J!n~ls 

Htum 
renale 

A Anterlorvfew • 

C.pnfa 
adlposa 

lt:l. supr.~renales 
superlon!s 

A. SUPillrenllls 
lrftl1or 

Qandull supn~renalls ciWnl 

'1----- Margo medialis --------l~ 

A. and v. renal Is 
dextra 

~-- 1'8Y!srenaHs -------..1 

I Posteriorvfew. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



n,. 13.44 Ren sinister and gl. suprarenahs 
Antrrlor Ylew.Retnowtt Capsula adlposare11ls. 
Rt!ITal:!:l!'ctPancn.as. 

V. c.wa Inferior 

A. ph rena fnfenar 

P<n abclomll\a!IS ~rtae 

V.portat~ 

A. gastrlca slntstra 

A. he.,.Uta propria 

A. hep.lllc.t axnnunls 

Duclul choledadna 

A. and v.llenah 

Collum p;lnCreaii'S 

A. and v.ztlad11ris/ 
owritlulnlstnl 

GillnGJ!a V. phn!n'll:a 
Juprarenallr.slnlstn lnfenct 

Dlapll-liQma 

Anlsblmosls 
~v. 
phrenca Inferior 
<~nd v. s:uprannalls 

LL.z.s.-- A.s~C)r.l~llsmeda 

u,~--- V.SIC)r.lrtn:~IISslrfltrll 

N. 3ubc:mtalls 

C.. ucla p;lnCrealf'S 

A. !IC)r.l~lls lnfenct 

A.andv.~lisslristr.l 

M. tranM!I'SUS abdomlrfs, 
m. obltquus lrrt>!mus <~nd 
exiO!mus abdomlnls 

·································································································· . . . . 

Radl 
meG.Ilares 

Sinus rm;oils 
PyramiS 
n!Nh 

A.llndv. A.andv. Qpsl.fa 

renal IS renalls flbrnn 
Col~.mna 

Pelillsn!Nh PeMsrm;o!IS n!Nb 
Clllyx renal Is 

lketo!r ~dme-
minor 

C Posterforvlew_.th upper half partially removed. D Mldlongltudlnal section. posterior 1/lew. . . .................................................................................................. 
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Ureter 

Rg. tlAI umers: Locatfon 
Anbl!rior view. 

Glandulundv. 
supn1'81111lsdl!ldl'l 

lfen dsdl!r 

A.~rlcl ,_..,. 
C.poula 

a&tpou rents 

A.~rlcl 

lnfetlor 

A.andv....,.,ca,l 
testlalarls dutra 

A.Riacl 
amm~lldutra 

A..-.dV.Dtlllls 
medllna 

Pll!llllsucrals 

Gl;lndll; sup111nends 
SlriSII'und ren stnllt!r 

~ The urmn croa ~ nua CI)ITIIIIUni$ 011: its bifuration into 
~ ia. IIlia ecberni ind lnbl!nni. 

Ug.umbtlal~ 
medlanum 

Rg. 13.41 Ureters In situ 
AntBiorview,ITiille ~bdomen.~ Non­
urinary organ' and rect<il Kllmp. The urebl!" 
il'e retropelit:olteal. 

A. supraren1lls lmrlor 
(olnblno) 

A. and v. renalb 
llnlstra 

A. and v. tlutlallorls/ 
CMitaslrltln 

lfen slnlst2r 

~(lion 
ollbclamnolts) 

M.P"""'m•Jor 

M.llllcus 

A. and v.lllca 
lnllomo ~nls!Ja) 

A.gMN.,porfor 
(olnblno) 

Antortortrmlcah. 
.and v.lllacllnbl!ma 



ng. 13.48 Ul'f!tl!r In the mille pelvis 
Superior view. 

OJIIum ----

Vella urlnal1a, ----=-=-...: 
CllrpiiS 

llectum Wlith 
peritanal CIM!rlng 

onanltriorwlll 

V.donaltspenls ____ .::..._____! Ug.t:ariSIIII!num 
profund;a perlnel 

S>pnpl!yslr. pubka -----''-----:==-":...l!._,/';::;:;:.'----- OJ pubis 

ng. 13.49 Un!ter In the female pelvis 
Superior view. 

TubaW!ma 
dex!n 

Ug.tmsutel 

Promonto!l.m OSll$ 
1iKri (with a. and 

R.ec:tum v.samlls~lln1) 

/ 

A.andv.cw.arfc:aslrfstrll 
(In llg.liU!IpeftSCHI.m CJ'o'llrll) 

Pas:s:l9fdureb!rslnlstl!r 
through llg.la!lJm ub!ll 

111111"=:~---++--- l.ltM5, fades 

Symphysis Ug . .mblllcal! 
Plbla medlanum 

~or 

Veilc:aurlnarit, 
oorpus 
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Vesica Urlnarla 

Rg. !3.50 Male valal urfnarf• 

Pl!l!tmeum --~.----­
parletlle 

M.IM!toranl 

I Parawglttal sectfon,111ewed from the rtght 

182 

E:lcc.wallo 
Qs Ileum Rl!d:um recbM!51alls 

Cdon 
slgmoldeun 

Pilei umblllcllls latl!ralls 
(""lh a. and v. 4!plgut!la 
lnfafor) 

Ptca umbllcalls med'alls 
M. rectus (Mih ur>deriytlg oblltl!r.rtled 

abdomlnt .a. umb11o:oa11s) 

A. .and v.lllla MHOallon 
«>mmun!s (6extra) slgncldeum 



~ Vesica ~l'lilr1ills retropubic ilnd ~ 
lllim perttone;~l In IOCiltlon. 

Frg. 73.51 Fem•le vrslu 
urtn~~rt• 

l'l!r1tlonalm --OJ~­

~" 
Ug.M-os Ltfrl 

A Anterosuperlonlew. 

M.levalllnnl 

a Parasagittal -con, vill!l!oed lium the right. 

7#1"~---::~-

Tuba 
utl!~n• 

OVI~LITI 

slnlrll!r 

Colon 
si!Jnoldo!um 
Ug._.. 
PRIP"Lm 

~"----- Plla IIT1bi11allslllenlb 
(wllll • · and v. epl111sblta 
lrnrtorl 

Colon slgmoldeum and 
meocolon si!Jt>Cideum 

Ug. teeullrl 

.. 

-w 

I 
1 
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Vesica Urlnarla & Urethra 

A.andv.lbc.a 
~(doldn) 

M. rtd1a abdomlnls 

~~·--~--~~~ 
S:rm""' ----+""'" 

pub a 

RJ. 13.52 Female vesica urtnarta and uNChra 
Mldsaglbl section, YleMd from the left side. 

1a~....-r---.-:::"-'-i":::":--- A.~ndv. llaa 
amm..,ls (slrlm) 

-i:-'F.=-'~~-- YlnleiiR l v 

'rc----'-'--"'-'~.::.r-;;;~-- IA'II:i!r datltr 

~---;''=-~~Y,';--- CMifum dloctor ond 
llg. CMifl pn>prt.lm 

~~~--~~- ~dum 

'ii"H'"'#'-!"~- C<nlltu!M 

l:f.""fr""-Jif-'ift-- l'anlnaglnae 
(po!1 posll!rlor) 

~am---~~~--~~~+-~r 

OUs clto!ldo ---..;.-,;::----+.~t.>"' 

l'anlx vaginae 
(poruntMcr) 

M.lovalur ani 

M.sphlnd2r 
anlexlsnum 

B Right female hemlpeNb. 

Port!Dnoum ~ -o.w---..,-- l'trita1eun 
JWI!Soll~ - -4- vi>CB'Ih! 

~albiJdd.er / -.a 
puncture 

A ~rttone;rl covering. 

~ ..... 

symphysis publc.a 

SpllfUm I'I!II'Opublcum 

Fig. U..U M• veda! urtnarlll and urwthr-. 
Mkls;glttill section. 'llewed from th.e l.eft side. 

Eravollo 
Vesb urtnorla l'l!cliM!I.-Js lledum 

S¢m 
redrM!slale 

Llg.llllpl!nsorlum 
penis '"7'-7'----::~.-- Ampulll du<llls 

derw.ntls 

B Right mille hemlpelvls. 

Fasdllpenls ----:,..........:~~~ 
capus ,_m011o1m ------J:,t;"""'~::~;:,;:.~::;: 

penis 
M.lnnsversus 

perlnel profundus 

CDrpus~011o1m 
penis 

lkt!thra ----\~-! 

S¢m soot1 ---f--t,~:f-.1~-

'"Pullum penis 

l'nl5tltl 



flg. 13.55 Velfuurfn;lll'lil illlld urethr.J 
Antl!r1or VIeW. 

Rg. 13.54 wallstrudure 
Antertor view of coronal section. 

Urdl!f di!x10!1', 
parsl'ntr.lmurats 

Ostfl.mun!tl!ffs 

Tl61k:lmucma 

TUnica musa.farts 
(m.d-IIO!Sio:a) 

TUnlca~ll~ 
with hlldil peMs 

'li1af11Hs 

Ve.!'aurlnarla, 
CO!pUS 

~~~~----~m~m 
-~~~~~=---Fundus vesicle and 

M. sphincter trfgon1.m w.skae 

ured!rae olll!mus ---.::~~~~~~' J1,Tf----'L-~¥:~F----Cenix wsicae urioar!ae 
0s pubis, r.lnferiOt (with IMIIil vesicae) 

Crus d!tarldls (Yo11h __ ....;,......,....~~ 
m. IKHoc:awmosus) .. 

'""' Llblum minus Oltfum .nthl'le Labium majus 
pudendl Gttmum pudendl 

A Female pelllls In coronal sectiOn. 

R. lsd!lc). 
publcus 

Crus penis (with 

~,__...,.. ___ M. sphincter 

u!Slra~-mus 
Glandula 
bubourethralis 

m. lsd!loaMmosus) l\'ailda peml!l Bulbus penis {Yo11h 
st~pO!I'fldalls m. bulbosponglo:sus) 

~~,;:,;~::::::;. ___ Cerv!K-Iae 
urfnll'fe 

Pmstata 
hrs mO!fnlr.ln.acea 
ured!rae INII41llh» 

~~-Ampulla 
ured!rae 

8 Male pelvls In Clli'Onal section. c Male ure1hra lfllongltudlrlill section. 

-w 
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Overview of the Genital Organs 

~ The ga11tal org~ns c~n be duslflld tDpog13phlally (!lltemil 
..a:ll ~internal), functionally (Tables 14.1 and 14.2}, or ontog~ 

ndkillly (see p. 204) • 

•&dtil ~ ......... ...;.... ______________ _ 
019111 

Rg. f4. f Felllllll! genltlll orgaru~ 

lJibl• mlnano 

vm:tbulum ----i:-+ii. 
v;ogn,e 

A lntmlal and external genitalia. 

Ug. llllpi!IIIOitUm ----/1 
cwarft 

Llblum rnojuo pudend 

V.gln• 

:L---Ostium 
urollrio 

\..L"'---- Cilondula 
w.sllbular1smaJar 

Llblum minus pudendl 

B lkogenlti I system. Nom: The femile ullnal}l ind genltillract!i are 
functionally separate. though topographiQIIy clos~. 



Organ 

! Testis 

i Epididymis 

~ lntenAI ! DucWs deferens ................................ . 

1=--~==····.···.·.·.·.·.·.·.·.·.· .. ··.'.·.··:·:·:··:·:·:··:·:·:··:·:·:···:·:·:·:·:·:·:·········· 
~ ~I i Urethra I genitalia ! Slaotum ·················································· 

i Coo.oe~ngs ol the testis 

Fig. J4.2 Male genital organs 

canalis 
Inguina lis 

Uretl!r 

A Seminiferous structures. 

Vesicil 
urinaria 

Function 

Ductus 
deferens 

. ........................................... ! 
....................... ..! 

.... '.Y..~".~ .. "'.'":"..'>.'..O.~". .......................................... . 

of testis 

vesica ---\---'11-'.-'l 
urlnarfil 

Penis (corpus 
cawrnosum) 

Pars spongiosa --+1---clf 
urethrae mosculinae 

Glans penis 

Rl!n dexter 

Bulbus penl• 
(corpus 

•ponglosum) 

Scrotum Testis Epididymis 

Ureter dexter 

Glandula vesiculosa 

B Urogenital system. Not!!: The male urethra serves as a common uri­
nary and genital passage. 
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Uterus & Ovaries 

f1t. l<U Female lnbirNI genbDa 
lhe ~Mrus and ovanll are suspended by the 
metGV~tlum and mesometrium (portions of 
llg. liltllm uteri). 

FJt. l.c.A Ovalfum 
Posterior '114ew of DVil rlum dextl!r. 

I.A:Irus, fades --­
posllrlor 

Ug. cwarf pn>prtum _____ ...;:~~...,...._ 

EdNm~utefl'lll -----------~~ 

Neoametrtum -----------

FJt. J.U CUrwtureofthe umrus 
Mlds;~glttill section, left lmnl '114ew. The pos~ 
lion of the uterus can be desatbed In !Erms of 
limon m ~ wrslon a 

(!) Flellion: Angle between the 
curpus uteri and Isthmus. 

®Vmion: Angle b«:ww!en 
a~nllls c:eNids IDr1 and 
thewglna. 

l'tltlonNI~· Tubol 
~mg .• ;:· utefl'lll 

"-'>---- Mesosi~l'l( 

: ~CJ=.~~ ,,,_' :::~ 
Muarnelrlum ~ ···· .. , _•I c.ormhll 

;: ·: ... '·. ,.' epllhl!lloll 

Tubol 
LIRrino 

l 

. " CIMI1ng 
.;· .. 

8 Mesenterium. Siglttill J«tlon.llg.l.tum 
IDrlls 1 mmblnallon of the mesosalpinx, 
~.annd mesome!Jium. 

....._._....._ A.ondv • ....ta 
(h Jig. SlllpC~um _.} 

- medlllls CMI1I 

1\JnlamuCOA 
(~n~um) Lor91udh•lmmaol..., 

(In a11111s Gmllds utert) 



Fig. 14.6 uten.~s and tuba uterfna 

o..art~. ll'llm!r 

A. and v. G\lal'lca, lg. 
suspensorium ovarll 

A Posta'osupa'for'lllew. 

tnfundtbul~ 
lllb.le UUIIAI~ 

8 Coron;rheclion, pomrlor11iew1Mth 
uterus straightened.~ Mesome­
trium. 

Edapk prt9'IIIKJ 

Tub.l uterlna, Jlnlm!r 
Funcils 
ut8f 

~rtett•~. tfle(MlmUP.~alyl'nplantslnthewall<ltlleU11erlneOII!ty. 
tlclwewf,lt m;rybealme lmpbntled :rt otller sltl!.s (~ .• blb.l U11erlna or 1!1/en 

tile c.wttas perlmnellle). Tub.ll prejjnanOes. the most <XImman twe of eclxlplc 
pregnancy, pose the risk of tubal 'Mill n¢n lind pcamlallyllfe.1hrtmnlng 

Ug.011ar!1 

Funcils 

Mesos.llpl nx. 
a .. v.~nl, 
(r.lllbllrlus) 

rnfundrbul~ 
tubae \IUIIA~e 

bleeding t1t0 the pc:r~tone~l ~IY· '1\lbal (lnelll\ilnde$ are prom011ed by 
adhesion of the llbal mUCDSa, mostly d.le ID lnllammatlcn. 
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Vagina 

Rg. 14.7 l.ocidlon 
Midsagitbl section, IBI: latzral view. 

Rg. J4.!1 cervix uteri: Transwrse section 
Inferior 'ilew. 

Tunica ....... 

c:.Mx u1211, partiD 

0$11um utst, 
labium postmus 

s~IRIIIs CI!Mds 0$11um \1181, 

P..-s postaior } labium antortus 
F<mt. 

Pors anlorlor ~- Column• 

Vi!lina. f)ilrles poslerior ::; 

Rectum 

Fmdo n!dD­
wgnall> (septum 
!KIIwaglnale) 

M. lnnM!rsus 
porfnel 
pniwlckls 

Ostium lftlh-ae 
exl8num 

"-. v., n. femoralls Os pubis M.pectl....,s 

Rg. J4.8 Strudul'l! 
Postl:oorfy ~ngled mron~l se;tion, 
posterior Ylew. 

Vestibulum 
..avlnae 

Urel8',del¢e'-----..~"'*'~~~~~f----4· 
(M obliquely) ,.....;,.....,/T.,..,....~.;::...'7- M. obluratort.ls 

Intl!rnus 

unaumri-~~~~~~~~~~~~~- ·,l;!J~.....,+-:-'-.:.:.:.~~;,;,..-- Plexu~ venosus 
u121tnus ....:! ~nalls 

Ug. sam>- as Ellavalo Ug. n!CID-
splna~ mcqgls rectDIIMfna utmnum 



Rg. f4. fD Femalr genlbll organs: Coron~l section 
~view. The vagina ili both pelvic and perine.~l in location. It is also 
retroperitoneal. 

Osllum 

A.~ll*a-----~~~ 
exll!ml.demr 

Ug.tranM!nLITI 
oorvlds (wtth s:edlons 

ah. 111M,. ond ploxla 
-..s~~ls) 

Fund"' 
111M 

Cervillubl!li. ----""'-'--7-=::-:-i~,....,.-~~..3!'::~ 
ostium ub!ri 

Cdon 
slglllllldoum 

~\'7~~7";"--':':..;;...~t----- Rr. Vilgtloles,plexus 
... nasus wglnalis 

M.trans...n ... pemel ~//' 
prdund"' ~ ' • •""!""--: 

Fascia lnwestiens pe;,el 
!llpridall! (Cdi&M' fllsda) / I 

A pef1neolls I Ug. te'eS ub!ri 

UbiLITI ma)Js Vestlluklm vaginae. 
pudend as!ILITI wgNe 

Rg. 14. n Vagina: l.ocidlon In the pelvic: floor 
lnfenor vtew. 

Ug. tranSWI'SI.Im 
pemel 

A..n. donills 
dltoridls 

Membra,. perinel Vagina 

B,jb"' vesllbul, 
m. bulbaspongiDiliS 

V.dorsolls 
profundi dltoridls 

-.. 
1 
i 
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Female External Genitalia 

Rg. '"' 72 Femalr stenW genbla. 
lithotomy position with labia minora separated. 

L>bl.lm minus -""il~t-~ 
pudendl 

L>b\Jm majus ---=~~~ 
pucllndl 

OpMng Dfgllnolull -~t---~ 
-'>uortsrNfor 

(larthalln's 9•nols) 

bpht -~---=--<.. 
pellnd 

Rg. t.C.U Yestfbulum vaginae and vestibular glands 
Uthotomy position with~~ 

Ostium urelh...., 
Oild:2mum 

M. bulb01pongllll18 

OJllum vaglnn 

c;landua -bulart. m•Ja - --...:n.,.:;a 
(larthalln' s 9•1'101) 

Operlng of gllndJLa 
wstbUarlsiN{or, -m 

Commissura 
lablonlm •rtslor 

Cltals 

Ostklm 
Lrellu-.e 
l!ldl!mum 

\lesdlul.im 
vaglnat 

:.....__ --L._ CommiSS~.~ra 

lablonlm 
postlltcr 

Llb\.lm minus 
pudondl 

>4~~~-- ~bul.im 
v~lnH 



n,. 14.14 Erectlle muscles and tissue: rem• 
IJ1tlOtllmy posftton. Remowd: IAibla, !ldn. and memb!ilna peflnel; 
erectil~ muscles (left sld~). 

M. tr.IAM!fSUS - _..;fl-:r-:---''fil 

£pklotamy 

pemel 
superfldlils 

M.lev.mlr M. biJbo-
.,1 sponglosus 

Episiotomy Is~ Glmmon ~c ~u~ used to enlilroe me birth 
unaldl.lfnglheecpuls!vt'Jbgeoflabor. Tllep~rt'lsgenerallyusedto 
e<pedtte the clel~~eryof .11 bbt at risk for~ durlng the ecpulsMstage. 
llltiernately, If tile pemeal sldn 111ms wlltte (tndlcltlng dm\"11111~ blood flow), 

A Typesofejllllotomy. 

canm .. ur.a --:---#-----::~ 
liblorum 
pcWrior 

II M~lallll:ml ecrilllommy at heldttol cantnrc:tfon. 

CNs M.lsdllo-
dltor!dls taYemasus 

thon Is lmml"lert dangerofpeffneallila!Mion, ~nd an episiotomy Is often 
pedarmed. Mane lm!rallrldslons gal'n mone room. but they a~ mort' clll!aAt 
tortp;Jir. 

M.~ 
suspertnel 
profunlb 

~'--...,...--M.~ 
s.spertnel 
s.perflc:lah 

M.~ 
r!OJinb!mLt> 

M.ltYmranl 
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Neurovasculature of the Female Genitalia 

Rg. 14.15 Nerves of tfte female 
perineum 1nd gl!l'llbllll 

A NeJve supplyt» !he fanale external 
genlbll;a. wser pelvis. left latB'alllfew. 

D N.llolngulnollnnd 
n. genld'tmords. 
r.gen'bh 

D N.puclencb 

D N. cut.lneus ftmo<ts 
postslol' 

.....IF---- Nn.~ts 
I~ 

M. splillelfr .1111 
extl!mus 

N. donal til Rr.lablale'J Nn. perfnNII!s 
dlbxfdts pom11ares 

D Nn.duneummedl 

D Nn. duneum sul)t!I!Ores O$tlumu~rae Clans M.bui:M> N.dorsatsdlbxfdiS 

D Nn. duneum lnftrlora 

D Nn. ~nOCOIX')'IINI 

I Sensorylnnerv.rtlon oftfle female 
pelfneum. Ulhotllmy position. 

tl~WnUm dltllridiS !pl)nglosus (n. puclencbs) 

M. sphlletler Nn. reclMe$ ~ores M. IMtOt M. ~utleus Nn. dunlum 
.1111 ~us (n. pudendus) arl rnmnus lnfel1ares 



Rg. 14. ffi Blood waels of tfle t-Ie ~I genltlllllll 
lnf8ior view. 

A Artl!rlal supply. 

BubuswstlbuD 

M.trnswnus 
porl.nel suporfldllls 

~Yl---- A.IM!rtnalis 

r~::;::,~!ii;l;;r- A. recbll• 
Wos1or 

Rg. f4. f1 Neui'CIVIIIalllture of tfle fwmlle perineum 
lithotomy .-ition. 

M.lla"""'""' 
per1nel prvfi.lndus 

Nn. per1nea.,. 

B Venous dr~lllige. 

M. ll!lla!Dr•rl 

V. dorsoDs 
pratuncla dltDI1dls 

Plecus-U5of 
bulbu• ¥Slbt.41 

W.lablalu 
paotlrfOIU 

V.puciondl 
lnll!nlo 

A. and n. dorsols dllxlrtds 

A. prvfi.lncla d11Dr1dls 

N. pudendus 

A.a~dv. 
pudenda 
lntana 

-.. 
i 
f 
i 
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Penis, Scrotum & Funiculus Spermatlcus 

Rg. 14. tl Penls. scrotum, lllld funlalllll spennatlau 
Anb!rior view. fltmt:rmt Skin ovtr the saOOim and funiwl.a 
sperm;!ticus. 

Anuwrngutnalll Fasd'acremalt2!1CII, 
s~ars m.aema.st~er 

f'.lsda spmn;I1ICa -----;-:,....-----;~~~ 
~ 

~-----------~L-~ 
.,.,plrilmnis 

Tunla { umtna parfetats 
vagtnalll 

tes~Ss Llmlnall\!aralls 

Rg. 14.19 Funtculus spermatlaJs: Contents 
Cross section. 

A.<rndv.ductw -----=&"iiF=;;;:~ 
deferentls 

N.IUOIIl!IUbal$ ------~ 

ouctusdeferens ----#.n~---1!.:~~~.......:~~--- PiexuslrJtfr:ular'ls 
(&Ita nomic neN!S) 

N. genltdemcr.rlts. 
r.genttrJs 

M.~ 

A. andv. cremalb!r!c.a d~;Jf'.----- f&'ldll~rmrrtla 
lnb!ma 



A LongltudiNI section. 

Vflla 
u~narla 

--~--- Un!lh~ pors 
monmiii<Q 

~AA=--- Arr!Nii 
Lftl:hrolis 

11-os +---u~ .,. .. 
.!pOng lou 

Symphyob publco 

A.ondn. 
dorsals 

pens 

Capuo 
~m 

pens 

I 

C Crosll section ltirough ndlx penis. 

D llftrlor vtew. 

Umin. 
pars 
.!pOngllll.l 

A. urethralis 

foramen obtu-lltum 

Capuo 
awmosum 

P\'1''5 

TunlaoalllugiiN ---~~t;;<;~"---- Urethra, 
CDrpanllll pars spanglooa 

sponglosum 

A.urethralls 

B O'oss section ltirough corpus penis. 

) 

Radii 
P\'llls 
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Testis & Epididymis 

Rg. 14.21 Testis and epididymis 
Left: lateral view . 

Medlalllnum 
1leSIIs 

A. lrsttllllarfS 

Flews po~mplnlfomiJ 

1\nic;~ vaglnalls 1ZStls, 
lanina p;ortetats 

Glput 
~idls 

Gbru perfs 

a Surfil~aniltomyohhe 
tn1fs and epldklymls. 

A Testis and epididymis in sib.l. 

TunladariDI 

Puda spennatla exle'na 

M. <n!l!lalb!r, fasda cremmelb 

Plelllls p;o"'fllnlfomis (w.1leStla.la~) 

TunladoriDI 

Corpuo opldld)'mlds 

~ tunla vagnals 
(lamln•lllsanlls) 

Scratum 

, • .,.,.,..,.--- A. testk:ullrls 

--~L--- ........ 
pomplnlformls 
(w.-llllns) 

MptU•---.;.. 
120tls 

Rn!lleSIIsln-----~ 
medlalllnum 

1leSIIs 

I 
Labuhlieltls 

C S.glttal section. 



......................................... 

Thnswne section through right testis, superior Wlw. · •..........•••••••••••.......... 

lluctlls epldldymlcls 
(caput epldldymkls) 

Ductull--~~~~\'1 
~ 

W1ls 

~~~--~~~~~~ 
.... dl 

l!l!ll!li!slls 

Lobuli t:e:slfs, tubuli 
semnlfell Cllln!Drtl 

D Tubuli semlnlferi. 

Plews pamplnlfllmis 

I <i> I Scrotal sldn I Abdomlnll slim I 
t----·-·t·---·-·-· .. --.............. -... -.t·-·-------·-·-······--1 
I <» i TW~Ia dlra i l'asda dartllland ' 
1 ! 'musde I 

[
- ---·-·[·---·-·-·---·--·-·-·---·-·[·-·-------·-·-·-·-·---J 

(» 1 Pasda spermlllca 1 M. obii<Jna I 
, ----·-·~·~--·--·-·-·---·-·~.~~!.~I!'!J 
1 ! Musculus c~ ! M. obllqalw I 
I ® ! nmter 1nd fad1• ! fnlltmus 1bdamlrls ! r----·-·r--------·---·---r··-------·-·-······--1 
I ® i f'asda spen'HijQ i - ~ j L- I ed:lml I J 
I l Tlriao....... l ! 
i ~ i bnlna pft!blls i . , _____ .. ___________ _, - ... 
i ~ I TW~Ia wglnalll.. I l 
l_ ___ .J.~~I!'~~-~~'! __ ,j,_, _______ ._._._._. __ _j I" n. lnnM!ausabdomlnls has no llllllltluiiGn I 
'·--~~!~~~~-~~~-~-~-..! 

Fig. f.f.22 Blood WSHis of th111Mtts 
left 1~1 view. 

. Jj-11'-- A. cb:tuo 
deforentls 

~--- v. cb:tuo dmrenlls 

-.. 

l 
f 
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Male Accessory Sex Glands 

Rg. 14.23 Aa:essory sex glimds 

A Posb!rior view. 

Rg. 74.24 PruDta 
The proslirt<l mil)' be divided anillomlcally (top 
row) or clinically (bottDm row). 

...... sponglola 

Dudus 
ojawlatorius. 

dator ~'T-71-- CoiiiCliUs 

A Coronal sedfon, anlll!!rtor view. 

mnmls 

D l'll!nphoral za"" 
(outer-~) 

(i) Vesica urtnarla 

a> Urell!r, pars spongiosa 

Q) Duc:hiJ ~n$ 

®Urethra 

® Glandula veslculosa 

®l'rostatl 

(%1 Glandula bulbou~tlnoli$ 

capus cave~'- capus 'f'GII9"· M. ll<hlo-
IIIIIUm penis DSUm penis awmDSW 

•111e ducts of the seminal wside and dueluS 
dm~ns mmbllll! ta fam tho ojaClllaiDry duct. 

II M Rl. Coronal sedfon, anlll!!rtor view. 

II Sagittal section, 
left lmr;;ll view. 

D emtral :llllm 

(Inner mill!) 

~_.y= 
ldKa~ _,- ~ --prustrta~ : , ' . • \' '· ~ Lobus 

IJrllle" ,} 1 \' p!W-

1 J ' tatae 
doxller 

Dudus 
e.J;Iallatort.ls, 

ostia 

c Transverse section, 
superior view. 



n,. 14.25 Prostat.lln situ 
Saglttill sectlon ttl rough the male pelvis. left lateral~. 

Fasda abdamlnl' 
supe1lcillls 

Spatlum retroplblcum 

V. clotsaiiS profunda penis 

c.xpus sponglosum po!niS 

<;bnspenls 

Prl!putlum po!niS 

Ve.sia urfn~rla. Petftoneum 
llj)S wslcae \4sar.~le 

l'ro.IQ1kc:ardnomil illld~ 

S~m 

l'losbrtfc a A:! noma Is one of the most ammon malgn~nt bmors In older 
men, ~n g!f1Mng ~a subap.~ulatloatlon In the pelfph~l:rone of the 
prostate. lkllke benign prostatic JTtpaplasla, ....tllch begm rn the Clelrtr.ll part 

Pro:ltaUt 

"""'""""'· .........,ulor 

In artlln prosbrte dlselse, epedally ana<,lnG'RII!d amounts at 1 plllteln. 
p~pedftc an!lgl!n or I'SA,llppe.at In the biDOd. 'TtliS protein an be 
measured by a simple blood test. 

of the g!nl prasbrl!t an:ilcma does Mt t.1IIISe urfn~ryautfiowabstrucilan 

h IUearfy~tag~. Bdng In the pelfph~IJOne. tllet!JmotlS~pabie <~Sa firm 
mass thi'OI.Mjl the antlertorwall at the redl.lm durtng rectll examlna11an. 

I Pro5tltlc urdnama 
(arrow) with bladder 
lnflltr.ltlon. 
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Neurovasculature of the Male Genitalia 

Rg. !4.26 Neurov&Kulllture of the m1le gen1bllll 
Left lab!ral view. 

N. clonal Ill M. tnn.swnur. 
penlll petlnel 

F-....,...7-- Nn. rectaleJ; 
~,~,~~~~ tmn~ 

A NerYe supply. 

A. doiS<ills A. prdlrlda A. n~aa 
pent's pe-~ls lnuma 

B Arteflal supply. 

VV.pro. 
fundae 

penis 

V.donllls 
profunda 

PMIS 

c Venous dr.~fnage. 

A. rectars media 

A. pudend;l 
lntlnli 
A. rectars lnfi!rfor 

V.lllaa 
lllttil\a 

V.pudenda 
lllttil\a 

vv. rt<tales 
lnli!!on!S 

Rg. 1421 Neurovasc:ulllture of the perils and scrotum 

N.IIIOingumts 

l1uda splrnlllllal 
emma 
Ug. suspc!IUCifum 
PM IS 

L'KI!U&--- A. and"' saot<lils 
anur»r 

.lk..,.,_-11udapenls 
profunda 

VV.dol'l<lh 
supsild'ales penis 

V.doi'J<Its 
pn)funda penis 

A. and n. donalls 
PM IS 

Fuclil peniS 
supsilclalts 

A Antl!rforvlew.P!lr!fol(y n!mowd: Skin and fasda. 

A. andv. 
pudenda 4!lCb!rna 

V.donalts 
profiJnda pe-~'IS 

Tunic.\ 
albuginea 

~:if'--- C«ona 
gland IS 

Glans penis 

8 Oorsalv.JSculature ci 1he penis. 



n,. 14.21 NeiWs of the male 
perineum and genitalia 
LlltlotDmy postlton. 

n,. f4.29 Ntunrvasculature of the 
male perln•m 
LlltlotDmy postlton, 

CD<pus spongl­
osumponls 

Nn.-les 
lnfenom 

Ill. sphlncllr 
1nlall!mus 

Ill. gluteus ,.,us 

M.bubo­
sponglos15 

Nn. saolllla 
portericns 

(n. pudoncb) 

CJ N. lliol111llflllls, 
n. gonlboflmcnllt. 
r.gonltals 

CJ N. pudendUJ 

CJ N. cutlneus flmorls 
~or 

CJ N. aiiiiCIICq'gaa 

CJ Nn. d..,lum medii 

CJ Nn. d..,lum superlo.a 

CJ Nn. d..,lum lnfllllares 

~-_}~------- N.CU13neu5 
fe'roorts pos11erlor 

Nn. redlllfl 
lnferlom 

(n. pudend.ls) 

M.IMblr M. gl.rt:eui 
..,, marr..s 

N.pudendus 

TUbo!r 
lsd'l~dlcun 

Ug.arcuatum 
pubis 

Ug.lr.~r~MnUm 

paine I 

N.donahs 
ponls 

Tubo!r 
lsdlladlcum 

A. and v. pudenda 
lnllema 

N.pudendus 

A. and v. rectalls 
hfetor 

-.. 

l 
f 
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Development of the Genitalia 

~ The male and female genitalia are 
..all derive<! from a common gonadal 

primordium. 

R9. 14.3D Development of 
the external genitalia Genital tubercule ------.L:\..( ) /' ]l.(l__ Urogenital fold 

Sinus urogenltalb \__~_)-- Lablosaoliol sWI!IIIng 

Anal folds 50) 

Glans penis~ 
Raphe 

-';1'\'l \ ;;,:-. 
U}-xrotum 

I 
Raphe ------\1 

perlnel 

Rs. 14.31 Descent of the testis 
Left lateral view. 

Proc. vaglnalls 
pe<itonei 

J\----- Anus 

Symphysis 
pubica 

Canalis 
inguinalis 

1 lt£t Preputium clltol1dls 
Glans ---+V-

pudendl 
ditoridis ( ~

0 
-k_ Labium minus 

~lbulum ------'~, !0 pudendl 
fill!) Labium majus 

vaglniile '\.... 

"'I Raphe ------1 
perinei ~lr---- Anus 

C...ttas 
perltoneolls 

.~--------Ductm 

deh!rens 

Cavum scroti 

Gubernaculum testis Labioscrotal Gubernaculum testis Tunica vaglnalls testis, lamina 
Pilrfetalls and viscera lis Symphysis pubica swelling 

A 2nd month of B 3rd month. 
development. 

C Birth. D After obliteration of the processus 
vaglnalls of the peritoneum. 



n,. 14.32 Development of 
theJnb9nalgenHana 
Antl!rfor view. 

Utriculus 
pra:sbrtk:us 

Duc:!us IT-.phrlcur. 
(IMIIflla n duct) 

Ductus p;r;me~G~M!phrlcur. 
(MOIO!!!an duct) 

~~------------~~~1( 

aa~u~-------------4Hr~~ 
bubourShrahr. 

1\uitulus 
~ 

fpldldyni$ 

Talis 

A Cienetic;~lly m~le embryo (mticular primordium). 

Nonfuncllonng 18nnanb In lllllla. Structures common to bolto ,_In bold. 

Clon.Tdal prtnonlh.m 

caudal gonaclal l'9ament 
{gubtmac:llum) 

Ub!rul 

1\J~utertna 

-?~~ic:::---- fpoophoron 

Gllncilla 
~Lfarlsmajor 

Gllrldula 
p.nun!tlnles 

llg. SU!pt!RSOrtJm _.. 
0\larllm 

Ug. ov.~~l proplfum 

Gllrtner's duct 
{embr)'onk remnant 
ofWolfftan duct) 

Ug.ts'esUIB'I 

B Cienetit.'!lly fem;!le embryo (ovari;!n pri~ium). 
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Arteries of the Abdomen 

Rg. 15.1 Aarblllbclamln•lll•nd nwJar bnndls 
Anberior view. The aorta abdominalis enlln the abdDINI'I at the TXJI 
1~1 thruugh hii!M ;JOrtae ~the diaphragm (Jee p. 54). Before bifu.­
Cilllng it LIV Into 1D bennlnal brindles, i.lllilca mmmunls. the aorta 
abdomlnalls glws off;~. l'4nllls (see p. 209) ind three maJor trunks that 
supply the organs of the ;~llmentary canlll: 

"INmla CCIII'--: Supplle the structure of the foregut. the inte"lor 
portion of the illlmlllblry anal. The foregut consists of the eophagus 
(distal hill!), gastl!r, duodenum (prmdiNI halll. htpir, vesla blllatts,and 
pancreas (suplflor portion). 

A. mamtaf'-IIIUpllir. Supplies the strud1Jres of the midgut: the 
duodalum (dlstlll hill!), jejunum and Ileum, cecum and ippendbc, colon 
iiiSCI!ndens and tranl\Wlum, and r1ght colic (hepatic) llelwre. 

A. mamtaf'-ilm!rlar:Supplles the structures of the hindgut: the 
colon tnnswrsum (dlstlllthlrd),left colic (splenic) fluure, colon descen­
clens and .slgmoldlll, red1Jm, ind canalis an~IJs (upper part). 

•···························••····•·••••••••••• . 
A. suprerenolls ,_.,.,data' 

A.h~ammunb 

A. <Jisb1Cil datr;o --->ll'"~l!ll 

A. hepot!Cil prq!N 

A. gmradL.Ddon•lls 

® 

® 
A . .,pJal'l!l'lills 
supe1or, s.,lstl!r 
A.giStrla s.,lstra 
A.lenalls 

® 
...a:=:--- A . .,pr;oreuls 

lnler1or,!lh.-

® 

® 

~~~~~---TN~ 
A. mtstntlri.a cuelloaiS (1. 0 

superior (L ~ 1"-1-----"----- AI. "'"''"" 
A. meol!niii1CI -----,P.. (1.1/1.11) 

lrnrtor (L nQ A. nraa 
lllfurutlo comll'l,lnl5, 

aortae (1.111) sinister 

aftlle HrtllllldDmfnl-;;;11;;.1 __ ...... 

n.. iiDrb •bdomln•lls glvu rlseiD lll,...mljorunpelnod lrunb (bald) llldlhe 
unpelnod •· ,.....lb medlllno. •-• • six polnod lnndws. 



n,. 15.2 lhlncus coellacus 

A.gastrit.l 
siniSira 

A. hepatica -......:,~""":1!~~;_,~......<.--- A.IM!Nb 
commurfs 

~-.....:....---Aatl 
<llxlamnalis 

A. h l!p.Kica 
(l)mmunlS 

Aatl 
abdominal is 

I TnmClJS codlaa~s dlstrtbu!lon. 

n,. 1.5'.3 A. mesenterlc:a supeltor 
Anta1or view. 

--,.---~-:------A.~ 
~~ 

~,.......,--:-:=-=-=-':------ A.alih:adex1ra 

flg. 1.5'.4 A. mesenteffg rnferJar 
Antl!r1or VIeW. 

flJ.. 1.5'.5 Aortil ibdamNIIs ilnillltomosei 
The tilree major ilrtl!rlal anastomoses of tile ilbdomen deliver blood to 
lntzrtlnal areas deprfved of their normal blood 5Upply. 

A.llaa 
emma 

A.llia<:alntl!nla _...;__ 

Oesaphagw; 
Gasur 
Hepar 
'Valc:ablllarts 
P.ancrt!aS 
Duodenum 
Jejunum and neun 
cae~m and appendblvemifonn!S 
Colona.sandens 
flmJra(l)l hl!p.Kit.\]dtxtr.l 
Colon tr.wvtnllll 
Fielal'a ooll spll!niat/slnlstnt 
Colon dea!ndlru ll'ld si!Jnol6eum 
Rectum 
Clnalisanalts 
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Aorta Abdomlnalls & Arterlae Renales 

Rg. f5.6 Aorb abdomlnlfls 
Anb!rior view d the fi!male abdomen.Rm:I!M!d: Abdominal organs and 
peritoneum. The ~DIU abclomin.alis is the dimll continuiltion ~the 
aorta !hor.lclca (seep. 68).1t entrn the abdome!l at the TXJIIew.l and 
blfurub!s Into a. lllaca communis at l rv. 

V.CI'Jll 
Inti!! or 

HIII:Ur...UCUS 

Trui'ICI4coda= 

A. m~nttiic:.a 
~pel or 

ADrt.\ abdominal Is 

A. m~IIUI!ta 
Inli!!or 

A. Illata 
lnuma, dexb!r 

A. Illata 
«t«m.~ 

A. urrblllalls, 
dertl!r 

A.obt\lr.ltllriil, 
dertl!r 

A.>'t$kalis 
bferlor.~ 

A. puclenda 
lntema, dexll!r 

A. renalts, slrfsar 

A. Gill rial, s'r1151J!r 
(a. tl!sllculartsln 
males) 

U'l!b!r, Jil'nlster 

A.s.ICI1IIbmedlllna 

A.llolumballs, 
sfn'llb!r 

A.glutM 
s~.s'r11s1J!r 

A.sacrah 
latO!r.lils,mi51J!r 
PfM~S sacral Is 

f...d('(Ufn-
flexa I tum 
profunda, 
slnllm 

A.~ 
lrRr!or, sln'llb!r 



n,. 15.7 Artetfne renales 
RlJl !lnlster, ;mterlon!ew. Aa. nn;~les ;~rise it appi'Oldmatl!ly the level of 
L 11. Eadl renal artl!ry cl\lldes Into ;m anterior and a postl!rlor rami. The 
~n!l!rtor rllml furlher dMdes Into foor $egmental ar!l!rtes (circled). 

1ttn1l hyp!mnslon 
The ldctw:y Is an lmpcrtl'* blood press ~ore senscr 
.,d regl.illllor. Stenosis of a. ~'~Nils ll!dUCI!J 
blood flowtllroughthe lddneyand stfml.iatts 
nCI"SIIed production ol renn, a hcrmcne that 
delM!S angloten!lnogen to form anglatemln L 
Suhs:eqUO!I'ltc:IYr.!og~)'lelds anglall!nsln II, ....tlld! 
nduces v.nomnstrlcllon and an lncrea:K" In blood 
pmslft.ltenal frvpertmslon I1'AISt be Gduded (or 
m~) ....tlen dti!Jlaslng hi!#! blood prl!mJre. 

SWlolls d a. ren.~h (amw). Wtie~a 
arll!rlogr.~lllfl. 

A.lnll!l!obulal1s 

A.~ntl 
~strli51orts 

A.~nll 
lnferlorts 
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Truncus Coellacus 

d The cf!Stribution oftruncuscoeliacusis shown on p. 207. 

fig. 15.8 Tnn'la.IS ~Gaster, hepar, and wsk.a billa lis 
An!l!rfor view. Openeck Omentum mtnus.lndselt Omentum majus. Trun­
OJS mellacus <~rises fi'om the aorta abdomlnalls <It about the lew! of Ll. 

t::Juoden u m 

A. hi!PIIIal proprfl, 
r. slrister 



r,. 15.9 Truncus coellaa.s: Pancreas, duodenum, and lien 
Antl!r1or view. Retno\Oett Gastef (body) and omentiJm minus. 

A.gastro------1 
duodemUs 

A.Alpno. 
duocli!n;llls 

(v<!Mlt) 

V. aNa A. h~c:a A. g;utr1a 1l'u!ICI4 
lnfmor ammunts slnlstra ooetaaa 

A. p;~nastloo­
duodenab lnfmor 

{ 

R. PQSUrfor 
tr.lnswnum 
(~ 
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Arterlae Mesenterlca Superior & Inferior 

Rg. fS. fO A. llle.M!nterfc:a superior 
Attb!rior view. AfrtitJIIy f'l!mOIII!d: Gaster and pt!titooeum. 
Not!:!: A. colica medii~ k<ts been trunc:i!b!d (see Fig. 15.11). ~. m­
b!rlca superior and Inferior <~rise film the aorta oppolitt' L II and Lilt, 
11!5pectl~y. 

A. gastroomentllts --"*'=!~ 
delCIR 

A. p;lnc:reatlc»- ---r11'T1 
duodenalts s...,encr 

antl!rlor 

A.INI'9InaltscoU ---"f'1;-tm' 

A.lleoalllcl -----:-"""'tllalaii 

A.a~ts 
~or 

A.aetllls 
~nterlor 

V. ava Inferior 

A.gastrica 
slnlstr.t 

A.hl!jlatlo:a 
commuris 

f#l!i--- A. nmb. 
slnlstef 

Aa.Jejunales 
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Veins of the Abdomen 

Rg. 15.12 v. CIMI lnrfor: l.ociiUon 
Anll!tior view. 

VlrtlbriLIV 

Rg. 15.13 TrfbubirleiCifthew. reniiles 
Anll!rfor VIew. 

v. ph .... lao v. "'"'"' .. 
lnfs1or. dale- lnfs1or. slnllter 

V.an ------+-
lnfs1ar 

v. SUP"'"'""'' ---.L-+-'1111 
dolla 

v • .....tls.-...L.---11!:11='-, 
datlr 

V. tlestloJartsJ 
oval1aslntm 

v. supronenalis 
slnlstr.1 

v. renalls, slnlster 

,. ......................................... . 

V.aMI 
lnferla ® · 

@ 
® 

8 
® · 



n,. 15.14 v. portae hepaUs 
V. portae hepatls (seep. 218) drains venous 
blood from the abdomlnopeMc organs su~ 
plied b¥ truncus ~racus ~nd .aa. mesentl!rfc.a 
sup eli or and infft'iar. 

row.hepatlc:ae 

V.cystlca --';---'"""7":........r~ 

v. portae --\--~---,~~-4.,)'.._ _ 
hl!pttls 

v. ~~ --.=;;iii~'; 
dlodenalls 

supo5torpost.,-lor 
v. ~~ - + +--:11H -.:;;?' 

dlodenalls 
l'nfi!ncr 

tl"~---''-tt----Vv. p.w'la'ell­
tlae 

r ---v. gaostro. 
omo!l1tllls 
slllltra 

V. colcameda ---F+\-~-~_,1 

V.<XJtQdextnl --r~i}t-~l)....r=J 
V.collo 
mlllr.l 

Vv. Pint- - -iif--B--1! 
Lmblllales 

V.rni!SI!IlUrla - -#- -H 
~~ 

V.lleoc:dlca ---+--+!~!!-----::€:' 

JIIIIII'IC3I~:lii=-- V.U'f905/ 
heml­
D)'!IOS 

V.cav.a 
IUpenat 

1+---!l!~---M--- V.thoradca 
lntema 

+---H- v.cav.a 
lnfl!r'lor 

• _-LJ..---rf- V.eplgasttlca 
L ~~ 

,llll,l'JIC>i-(i()'lllfll"' V.lllaca 

commurfs 

v. eplgiiStriQ 
lnftrior 

v.rumbalS 
asoendens 

C Collmral ~ (poi'IDSYJII!mic mllati!ra15). When the portal 
~m Is comp!Oilllsed, nutrfe~dm blood may be tramported 
to the heart via the wnae CA~Yae wltt1out passing ttl rough hepar. Red 
arrows Indicate floiN rewn;rl. 

"""".--~H?.-'\- Vv. slgmoldeae 

B v. portae drstnbutton. 

Cinar tiit'talta:iei 
Tumors i'llt!e region chlned byv. recbllis 
supenor may sp~ throudllt!e portll 
wnous systl!m tD the c:apllary bed of hep;~r 
(hepatic measbtsb). Tl.l'llOD dlllined by w. 
rect~lts lnl!dla .and Inferior may mo!last.a.sblt 
tD the c.lplhry bed of the l.lng (pulmonary 
metastasis)lllathev.avalnfenonnd rlslht 
heart. 
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Vena Cava Inferior & Venae Renales 

Rg. f.S. f5 Vena avalrlferlor 
Anbl!rior view~ the Rmlle abdomen.lll!mowd: All organs (except ren 
.,d gl. supn~renalis sinisbl!r). 

A.•ndv ..... rlao ---*!+ 
d!XIrl 

Aorta 1bdomlrwlls ----:'rtt-

V. llllco ---.-~:._JL~ 
erllml, dood:2r 

V.obblrllxl~ --..;.....-___;T-... 1-
demr 

V. rectalls __ !-.--~~~ 

media, dood:2r 

A.1ndv. .... -Walor, dood:2r 
V.pududa 

lnlle.,, clexle' 

V. utertn.a, derlltr 

V.wslolls 
lnmlor, dood:2r 

A. and v. femor.ols Urethr.o 

:---=:.~:--- V. plnnlo lnfl!rlor 
slnlrtn 

~~.J.~~c;--- v. MCI'a"' 
IJ!!Rlt.slftlstlt' 

:--~~~~-- V.!llutu 
IUperlor, slnlrt« 

~~~~~~~~~~~--- ~dum. ~ews 
WniBUI rect.lls 

~~-rr-~-.JJ--~L- ........,_ 
utBtnus 



Fig. 75. Jfi Vv. renllle1 
Anbetiorview. Seep. 209 fur aa. renaii!S in isolation. 

A. suprarerells 
supe!lor, dexter 

v. J...,.an!nllls 
dG1J3 (typlally 

opons di!Ktly Into 
W!nl GM lnfeior) 

A. •l¥l'tenalls --;,..,:~....., 
med'a, dexter 

A. •l¥l'renalls 
Wstor.~ 

A.~•dv.~ 
cleocttr 

A. and v, te!Utllllris/ 
IMirla.~ 

lr. lft'lolfd (from ---,.;;~!!::lllill 
a.-a.da1s/ 

""'rtaora.lllac.a 
comll'l.lnls) 

V.phl'l!nla 
Wstor. sinister 
(~Is will! 
v. supr.an!nlls 
mlslr.l) 

M. supnu~n•la 
supeliofes. slnlsll!r 

A.phl'l!nlca 
Inferior 

nuncus coelaaa 

A. suprall!l'lllls 
medta,slnlstl!r 

V. Sl¥lltenllls slrlstn 
(typlcaly openslnllo 
v. renalts, slrllb!r) 

A. surnrenalls 
lnfllfor. slnlst« 

A. and v. nnlls. 
•lnlsll!r 

A.~rta 
superiOr 

A.andv.-a~lalfsj 
...arta,slnlsll!r 

Aoltl abdomlnalls 

A.~rta 
lnfllfor 

-U! 

i .. 
I 
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Vena Portae Hepatls 

~ V. portae hepatis is typically formed by the union dv. mesenb!foca 
lllliim supelfor ;md v.llenalis posterior to 1fle neck of lfle pancre<1s. The 

dlstt1bution ofv. po1t1e hepatlsls shown on p. 215. 

fig. 15.17 v. poltae hepodfi: Ciilitler <11nd duodenum 
Anb!lfor view. R:~ Hep;~r, omentum minus, ;md pelftooeum. 
Opfned: Omentum majus. 

A.hep:111o:.l V.cav.t 
aMTrnunts lnti!!1ct 

VY. ll'uncus 
hl!jl&fcae all!llaall VY. eophlgules 

v. poltle 
h!pa1ll 

!ten, glandLfa 
s~.pr.~renalts 

A.galfro. 
duodenal Is 

A.Pt~ 
duoden~lb 
s~ 

posteflar 

A.pa~ 
duodena lis 
~~ 
lll1tl!!lor 

V.pa~ 
duodenal is 

Uen 

A.1ndv. 
lllnlb 

A.andv. 
gastro-
ornentoll" 
slnlm 

A.llenalb 

Qnentum 
ma)us 



f1g. lS.lS v. portie hep;ltfs: Pilnc.:reil5 01nd lien 
Antl!r1or Ylew • .P!lrlfol(y nmowd: Gast2r, p;mc!NS, and peritoneum. 

A.hl!p.111c2 
proprta. 
t.6elctl!t 

and stllltl!t 

A.~rlca 
dextr'll 

A. !Jil$tl1> 
duoclenali!l 

V.QII!Itr!c:a 
drxtnl 

A. panaNtlc:o­
duoclenalts 

supetlor 
<111b!norand 

pom!l1ot 

V.pa~~ 
duoclenalts 

A..p.111a'e11tf~ 

duoden~li!llnfetlor. 
r. anterior <lnd po:stl!rfor 

A..andv. 
meseranca 

Sl.pe!10r 

V.lumbllls v. mesenll!!ca 
liSQ!l'lderu, lnfetlor 

sl~stl!r 
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Venae Mesenterlca Superior & Inferior 

Rg. fS. f9 V. mesentl!llca supt!llor 
Anb!rior view. AfrtitJI/y~ Gasb!r, pan-, peritl:lneum, mesen­
b!rium, and ec~lon tr.n'ISveuum.~; lnte.Jtinum b!nue. 

A.hepatft.l 
propfa 

V.poruehep;tUs 

A.andv. 
9UfJICII dextr.a 

A.Q1151n>-
duodenal Is 

A.andv.~ 
omemab dextra 

Aa.andw. 
~co-
dlodwles 

A.andv. 
CIOIIadextra 

V.c;rv.;a 
lnfl!rfor 

A.andv. 
ileocolk:a 

A.ileaCIOIICII, 
r.CIOIIcus 

Vv.caeall's 

antl!rfor 
A.lleocdic;l, 

r.n~alll 

v. eM tlferlot 

A. andv. lll!nat' 

A. renal is, Jl'llm!r 
V. mesl!lrtl!rla tlferlor 

A.andv. 
cotcamecta 

A.andv. 
mesenll!ric:a341periar 

Aa.andw. 
Je.Junales 

Aa.andw. 
ileal6 



ng. 15.20 V. rnesentl!t'klllnh!r'lar 
Anberiorview.~ Gasbel", pancreas, inbestinum b!nue.~nd 
peritoneum. 

A. hepatla pnlprla 

A..andv. 
gasbiQ dextn 

A..ga~ 
duode<1alis 

A. and v. gastro. 
cmentllls dexlnl 

A..andv. 
mi!Senb!r!c.;a 
s~ 

A..andv. 
cotQ dextn 

A..andv. 
neocotc.;a 

Vv.oeaii!S 

A. and v. rectats superior 

A.lll'ldv.llenalls 

A. nnats. slnlsttr 

v. mesentl!!1cl 
Inferior 

A..lll'ldv. 
colla media 

A..lll'ldv. 
collcufnl!;tra 

Al.andw. 
fe]un.llleslllules 

A..Midv. 
~lnfellor 

A.Midv.lllaica 
tOmmunls. slti!Uf 

Aa.andw. 
slgnolde.Je 
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Arteries & Veins of the Pelvis 

.. . . . . . . . . . . . . . . . . .. . . . . . . . .. . . .. . . . . . . . .. . . . . •. . : 

A.wolcals 

·~ ... 
A.eplgat­

• tr1a lr1fonlr 
A. umbl~ --->taF -:­
alls,po~ 

oxdls;o 

: A Male peMs,. 

A.lllaa --+-'lr-<8 
exlJertlil, 
d-

8 Female pelvis. 

A. u12!1 ... , 
r.vagln•ll• 

The A. n1aa nt.ma glvos olf ftwo p~rleal (pelvic Wllll) and four vloa!nll (peMc 
org;~ns) branches. • Plrlet~llnn<hes n !hown In ltalk:s. 

I G>!A.~ i 
j .•.•. _ ........... ~ ............. --.... - ......................... __ . __ .................. __ ....... _ ... ___ .......... __ ....... __ .,. .• _ ......... ~ 

! .. ,_<!> .. .l~-~-~---···-··-········--···-··--·····--····--···-····j ! Q) iAlUC>Uii.-~ i 
-------j·-------------------------·r~::"d~~d~;;u;··--------1 

!----~---1~-~:~~~~-·: ....... ,. ________ j!;~~!~~~::~~::~::::J 
:···---~---...l-~-~----·--·-·---·---·-·--·-·--·--·-·---·----·-·----·-·----·---·-·-~ 
: ® i A. wskilrklnferlar ! i·-·-·--·-·-·-·•·-·-.. ·-·---·---·-·--·-·--·-·---·---·-·--·-·----·-·---·----·-·----·-·----·---·-·-... 

G> ! A. rectals media i 
.:.:.~~.:]:-;:P.~~~~~.:.:~:.:~:::::I~:~~!~~~::.:~~::~::.:J 
• (J) iA~Ir(Mor ' 
~~-i~i:h,;f;~~-~;.-;;;;;;.;;~;;;gl~;n;;;;,.y·;;;;r;.;;d~r.;;;;:-in;;~·l 
: lniBna. i 

............................................ • . 
• v. cava nfaior •• 

V.11aa -..... 
dexter 

Vv. u121t""e 

v ....... lnfiorlcr 

V.lliilca --+-',.......;.li lil~-.,...., 
alt!I'TII. 

d-

8 Female pelvb. 

(j) i V. glutaeuuperlor 
~---·--·-·-·~·-~·-·-·--·-·-·--·-·---·-·-···-·----·---·-·----·---·-·---·-·---·-·----·-·--·-···-·-·-, 
· d) ! v. satrals lalnlls : 

c~~::I~~~~:::.:::~~::~:::~~::~:::~::.:~:::~~:::::.::::J 
i ® 1 w.-ala ! 
r---®--TP!~~.;.-~.;.;-------------------------------·---1 

l---·--·-·-·~·-y·-·-·--·-·-·--·-·---·-·-···-·----·---·-·----·---·-·---·-·---·-·----·-·--·-···-·-·--1 

! (i) ! Vv. rectal a mediae (pl...., -us IKI:IIIs)(also w. IKI:IIes ! 
i ! lllferlcr/supetor, not !hown) • 
:---®--Iv:~~~~-----------------------------------·---1 

1·~--••-•••~•~•-Y••••••••••••••••••-•••••••••••--r••-••~•--·~•••-•••••-•••••-•••••--•••••r•••••r••·•-f 

! (i) ! Vv. glutaealnll!rlores ! 
~ ............................ .! ......................................................................................................................................................................................................... ; 

i Tbe ,.,.le pdvls also Cllfttalns a ple~Ws -us p~ and-draining ! 
i the ponlsand saotun. The fiomale pdvls aonl:al111 w. utomae and pi01W · 

L~~~-"!.'!'!.!1!~~~~---. ----·-·----------·-·---------··-··-· -------·-·· .. ·----



A MalepeMs. 

' . 

~r.OO!ter 

A.vesrcalts 
superior, dexl« 

0\r.lrtJm, tub.l 
~na.dexl« 

A. andv. 
obt\J~a. clext« 

A.andv. 
lllacll extern~~. dexter 

Ug.b!nes~. 
dexter 

A.-..e.~k:an.s~. 
v. \'elc.~ls. slnlrtef 

8 Female peMs. 

n,. 15.21 BloodWJselsofthepeMs 
Idealized right hemlpeMs.left latelill'lltew. 

A. s;ur<llrs rnedlana 

A. andv.lltac.a lnll!ma. dexter 

A. lflalumb<llls. demr 

v. Sltralls llltmlll,.llex!J!r 

A. and v. gutr.a superior, dexter 

A. and v. ~Us $Uperl01" 
(froo\lto a. and v. 
mt$e<'Jieic.a Inferior) 

!+.-l~;l-- A.andv.Ye'Jicalts 
rnfenar.demr 

~---!!--- A. and v.n!CbiJs 
meda. dexter 

~-~~- aandl.faVI!Sk:ubu 

- -+---IJ.=-- A. and v.n!CbiJs 
meda,skllsll!r 

A. and v. ~ctan. 
klferior, slnl~ 

A. naalls medana 

A.ltoklmbds. dexter 
A,..,dv.MiiiQ~.~ 

---,#-41-.....- Plouswnasus 
vagtnan. 
A. and v. remn. 
media. slnl~ 

A. Ye!luill tlfellor. 
v. veslcahs. slrister 
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Arteries & Veins of the Redum & Genitalia 

Rg. f5.22 Blalld veuels af the recblm 
Pasb!riarview. The m.ail\ blood supply to the reclllm is fmm aa. rectales 
s:uperiorw; the~~. reruln medi<le M!IVC! ;15 ~n ~n<~stomosis between 
aa. rectales superior ;md lnfa1or. 

Aoi.MldW, 
s~cSe. 

A.andv. 
recllllls SjJperfor 

A.Mldv.IIIK<I -----..J--~_11 -.a,slliStler 

A.obtlnW!It, ------.~----! 31rister 

A. gutr.a __ J-~~--'{'--· 
rnfenor, mlm!r 

A.rectllls 
meda,siiiStler 

A.n!WIIIs 
lnfenor. sillmer 

---,...._ __ v. gkltel 

ilferfor, dl!mr 



n,. 15.23 Blood vessels of the genitalia 
Anllerlor view. 

Tubautl!rlno 

A. ..aalls mecfl 

Ug. l2<eutl!fl 

A. veslaolls 
lnl1r1Dr 

Meoomolrlum 
(d lg. !alum ull!r1) 

\lesl<a urln•rla 

A Female pelvls.llmKMd: ~eum (left 
side). Dhp/l1ad: UtErus. 

lll.lllocus M. psoas rnojor Ln!tl!r. dal2r 

A. .,d v. d iOJmftexa --~..:_,_....., 
llum profundl 

A. .. d v. llutlculonb 

Ug, Inguinal• - --.:-- =t"::-"""-:" 
A.•ndv. __ ....!..-~S'--\1~~ 

eplgutrla lnfelor 

Hlaus gphl!nus ---:-----=;:;.:>i;:,...-~;1' 

Pleow pamptllfotmls 
(W. llutlculo..s) 

Epididymis 

I Male peMs. Opened' Clnills lngulnalls ;snd 
cowrlngs of fu nlaslus spennltlcus. 

A. meerarfcalnferlor 

A. UIB!M, 

r. llborlus 

o..ium 
A. umblllaollt, 
pon p!ll2ns 

A. ••d v. GiJtlniDN, 
n. obluralalus 

A. •ndv. 
utl!flno 

A. -agln•lls 
A. •ndv. 
vesk:ah$ supetlcr 

A. umbllk:allt. 
parsoc:dUill 

A. •ndv. 
llaclhl:eml 

il1# "'li'i'H:--- Ug. suspenscrlum 
peris 

~·~~!l4'.f-- Ductuo clef....,._ 
ofnlster 

•--- Dorsum penis 

---- A. donollspenls, 
v. dorsals profunda penis 

'.~'.;!~ .. , - "'--- Tutls 

-Ul 

i .. 
i a 
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Lymph Nodes of the Abdomen & Pelvis 

Rg. 16.1 Lymplmfc drainage of the lntem~l organs 
see Table 16.1 for numbering. Lymph drainage from 1he abdomen, 
pelvis, and lower limb ultlmmly passes through the lumbar lymph 
nodes (<linically: aortic: nodes). The lumbar lymph node$ <onsi$t of the 
right (cav~~O and left literal aortic nodes, the preaor11c nodes, and the 

.· 

...... 

Nil. 
1111>­
bol!s 

retroaortic nodes. Efie'tnt lymph wssels from the lumbar and preaortic 
nodes form tnmd lumbilles and ln!Rstlr~~lls, r.spectlvely. Trund lum­
bales ;md intestinalis term in~ into the cistaN chyli. 

................ 
i (!)Nil. phrenkllnferlo.e I .. ---·-···--·-·;··--·-···--·-·-·j-·--·---·--·--·--·--·--·--·--· .. -·i 

! !~NII. CIIII'-d I ; ·-·····--·--·--·--·--·--·--········1 l Nil. l Q)NII. m..-tl , 
• ' s~om I i proorttcl t •.••.•••.••.••.••.••.••.••.••...•. l 

:~~es ~---··········J~~;;;:_~~----.. -
1 ®Nil. •Drtld liar ales sln'sll!r 
i••-•••••••••••••••••••••••••••••••••••• " '"'"''"'"''""'' 

~~-~1!:.~~~~~~>.~.!-~.-~ 
, i0NII.m- I 
... ·-··············-··· ·· ····· ·- ···············-·--·--·- - ·- · ···· .. · ·-4 

. L~~~.~~·~~!.~-~~~-·---·---·-··---·---·---·---·-··J 



Rg. ffi.2 l¥Jnphatlc: draln~~gr of the I"I!Cbn 
~view. 

A. laalntlrna, 
nll.lllodlntl!ml 

Nl.l~lnales -~ .. -~'ri-1' 
superfldlla 

A. m .. entertca ilfa1or, 
niL rnesentet<llnfer1«lres 

A. rectalls superior 

Rg. f6.4 Lymphatic dn~ln~~ge of the m1le genitalia 
Anterior view. 

Rg. J&.J Lymphatic: dral1111gr of W!:!llca urfnarfa and urethra 
AnRriorvi"'. 

NIL lllld ---.H----77;0:Jii"C 
canmunes 

Nil. llod - ---"'....------.H\1 
i112ml 

Nl.l~lnales ---...~~l( 
superllclllos and 

pnfuKI 

Rg. f&.5 Lymphatfc drainage of the femlle genitalia 
Anteior vfew. 

camrr•mlo. 
dmor 

NIL l~lnales 
superlldala 
(nil. •...,ero­

llll!dlol .. ..,d 
"'perabtle131es) 

Nl.l"9'lnales "'perfld;lles 
(nll.lnforkfts) 

Nll,lllod 
lntoml 

................................................................... 
Nodllymphltld of the pelvll 

i Nurrbers contilued from Table 16.1. , 
.----·-·-·-·----·-·-·-·----·-·-·-·-·----·-·--·-·-·--·-·--·-·---·-·--·-·---·-·---·-·--·-·----·--·· 
. i®NII.mesenll!rldAiperlares i ! ~. preaartld ~-·-·--·-·-.. ·-·---·-·--·-·---·-·---·-·--·-·----·--·o! : i G) Nil. mesenll!rld nr.riore i 
r·~~~·~·~·"···~~·"'"'"'"'~-·""'"'"'"""'"~-"'"""~-"'"'~"'"'""'"'~"-"'""""'"'"-"'"'~-"'"'""'"'"--"'""'1 

L!.~!:.~-~-'!15!~~~-~~~--------·----------·-·----------·-·--------.J I (I) rtl. 1ortlcl (em~) lltnes dater I r---·-··· .. ·---............ ---~·~·····~·~--~·~··--~·~·~~·-· .. ~·~·~-~·~·~~·~·~-~···~-~·~·~~···~--~·~~·1 
L!.~!:.~~~-~~~.!'~ ........ ________ .................. ______ .... _________ .l 
' ' ~!.~!:_1~~!~~~-- ........ ------___ ,_ --.... ---... -------__ .,., __ -----... j 
i!DIIII.III;I(l~l : 
~--·········--·········--···········--·····-r-·········· ... ····-... ···· ... ····-... ··· .. -··········--·· ..... ·1 

NIL .. ponolm13la} . L~l-~?._ _______ ,., _________ .] 

~~~~=~lei ® l~~~~-~~~~-~-~-~~:~-~-----_L~)_9_~ .. ----------.. ·-------...l 
. l.!.~~~-~~~!' ... ~ .. ~-~.~~-·-·~--... ····--····~ ....... ~ ....... ~ .................... ~-....... ~-....... ~ ....... ~---·~ .... J 
• • ! • ~L saaales I 

lllo ••••••••• lllo ............................... { p,.,. . .,.-~"''"''~"''"''"''"'-"''"''"'--"''"''"'--··or••·~•••••-••••~•••••-•••~-·~••·•~••••--•••~-••••••••••--••~-•.1 

-01 
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22.8 

Lymph Nodes of the Posterior Abdominal Wall 

~ Lymph nodes in the abdomen and pelvis may be claS~ified as ei­
lllliim !her p;uiml or viS«!r.JI, The m;~jority of tne pariet~llymph nodn 

ire loc.1tzd on the pomsior abdomlr~al wall. 

Rg. '16.6 Parietal lymph nodes In the 1bdomen 1nd peMs 
Anterior view. Rtmoml: All11isaral structures (exapt vessels). 

"---..:....:='--''=\~--- NILMIKI 

A. IIIIa 
communis 

(l)mmunes 

.....,_--~-- NILOIKI 
Intern I 

NIL Mlad 
a!J!ml 



fly. Jfi.7 Lymphltfc nodes of the urtnary organs 
Antl!rfor view. 

Nil. mroc-les 

Nil • ...ales laterales dex1rl 

Nl.lumbln!.S ntem.dl 

Nil. pR>111011to~l 

Nl.avllls .. 
Nll. ~les 

Nll.-.les 

Nl. ~oano ... (....tlllll•nd - NIL dlld-m 
~llldllbnlll) 

t 

t 
Nl.lngulnoii!IIL"elildolel 

NIL obtuatcrtl 
NIL dlld edlln'l. nil. 
~ot-.o~ .. •nd rnl!dllles 
ond'hllrmecll 

NIL1n11!11ill<l 

t 
Nl.llld communes 

Nll.slblootlcl 
Nll.pR>111011to~l 

Nil. l .. d communes. niL 
lm!n~les ond modllles 
•ndlnll!nnl!dll 

Nil, phrenld nfe1ors 

Nll. pn2Utld 

_ ..._ ............ ~ 
--- Nl. ~*'IIIII 

- ~.IIIIa hiMnl 

NIL ucnles 
NIL glu!Mes, niL 
supellores ond lnleftores 

Nl. ...ud llllr*s 

Nl. pniiOitld 

NIL II!Inlaartld 

... 
01 

I 
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Lymph Nodes of the Anterior Abdominal Organs 

Rg. fU Lymph nodes of g•b!r and hepar 
Anb!rior view. fltmt:rmt Omentum minus. Opelled: Omentum rnaj.a. 
~$hOW direction d lymph;ltic drairtlilge. 

Nil. hl!patld 

V. portae hepat!s 

V. c::MIInfer!or Nll.welad 

1\11. gastrld 
slnlltri 

HtF'i-- 1\11. gaostn> 
omentales 
slnlsttf 



Rg. ffi. fD Lymph nodes of lien, pancreas, 
1nd duodenum 
Anterior vlew. RfnKMd: Gaster and colon. 

Naduscystlaa 

Nil, hepattd 

Nll.melad 

ND<lls 
sup"''"{'or1cus 

1111. 11!l"''')'brrd 

Nl. subpyiorld 

Nl. pancreati<i, 
rll. lnl'eriom 

Nil. pa!KJ'SI:Iro-
duodenilles 

Rg. ffi. n Lymphlllc draln~~ge of gub!r, hepar, 
llll!!n, !MnaHS. 1nd duodenum 

r.ll. hepatld 

NaduscyStlws 

Nadus forii!M\iols 

Nil. m.,.nllrid 
supertol1!5 

~ ni.!UperiOII!SindlrRrlora 

t 

t 

t 
Nll.melod 

Nll.spl..,ld 

r.ll. gllllr1d d!ldrl 
..,dslnlsl~ 

r.ll.pylorld 

NadLB supr;~pylorlals, 
nil, a~bpylorld. 
nll.~l¥orfc1 

Nil. gutroomenblles 
d!ldrl and slnlsbl 

-01 

I 
Nil. gastrid 
>lrillrl 

Nll.spl..,ld 

NIL pancmtld, 
nll.s~ 

r.ll.~rld 
sul)eliOm 
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Lymph Nodes of the Intestines 

Rg. 16.12 trmph nodes of the Jejunum and Ileum 
Anb!rillr view. fltmt:rmt: Gasb!r, hep;lr, pancreas, and rolon. 

Rg. 16. 'tl trmphllt1c draiMge of tfle lnb!sti'nes 

Nll.klmbalesslnlsUi - ~ ........ '*-
Nil. .w11c:1 Iaraia 
Nil. praor11d 

t 
Nil. mlll!nleltd lnt'elores 

Nil. slgmoldel 
Nll."!<tilless~ 1\11. colld medl 

1\11. colld dsdrl 

~::,.--.~a--- Nil. mesenlo!rfd 
superforu 

NIL luxt.l'rm!stfnale 

t 
Nl • .-tll1d supelotes 

Nil. )lldai-RIIes 
Nil. preaealet 
Nil. mnxaeules 
Nil. leocohtl 
Nll.l!ppendii:Uares 



ng. 16.14 Lymph nodes of lntesttnum cn11sum 
AntztiorvieN.~: Gllon transwrsum aoo omentum majUL 

Nl.epalld 

Nll.(l)lld 

Nil. (l)lfd dl!xlrl 

1111. mC!$e!l1erld 

''*~ 

Nll.leoCXJid 

NIL 31gmohlel 

NIL pree.liO!Gies 

Nl. maenll!rld 
supefloreos 

Nil. pa111oollel 

Nil. m~nterid 
lniBmedl 

NII.11!Ct<!les 
supetlcn:s 

233 
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Lymph Nodes of the Genitalia 

Rg. !6. !5 LJmph noclu af the mille genitalia 
Anterior view. fltmt:rmt Gastroilltestinal tract (exapt rectal stump) 
;~nd peritoneum. 

Nl.h.m~I!Sdl!ldrl 

l\ll.h.mbaleJ; 
l'ntl!nnl!dr 

Aorta 
abdomlnalls 

A.Oraa -----.-i~~­
emma 

~-- Nil. mesermfd 
lnfmares 

~-- Nil.lladcommuAeS 

li!'.:J~~---f:....;.-- Nlllngulnaless~les 
(nil. superomedales and 
superolmrail!s) 

--------~---~m 



fig. 16.16 Lymph nodes of the t.male genitalia 
Anterfor 'llew. RcllloWcf: Gutrolntllstlnal tract (nap~: rectal stump) and 
pefrtontum.~ Uterus. 

Nl.lum!Mies 
lntlnneooiR 

Nl.prvmOfti>Oifl 

IIKIIm 

1\bl Ule~n• 

~~um 

Ullonll --um 
Nadls lacunarll 

lnlmnodiLa 

Vesla..Wrll 

Nil. ngllnales profuncll 

Jig. 16.17 Lymphatic dl'llnage of the pelvic organs 

-~ 
Nl.~ 

Nil. awlc!s ~les 
Nil. lumboll11 doxt~ 

Nil. lla.lnll'll (noclla 
lla!lllllsl-.lllond --

modlalllond lnll!mecM!a) 

t 
Nil. lngut>ales profuncf 

t 

Nl. lllld eots111 

1111. abbnlarll 
llll.lllld ... ,.,, nil. 
lltlnles, nl.lnllmnedll, 
nil. mecllales 
llll. lntlllhld 

t 
-- Nl.llldcommunes -

NIL~ 

NIL prornonllortl 

NIL lhld communes, 
... larales. nil. rnedlales. 
... idiomedl 

1111. porarettales 
NI.JMrauh!rlnl 
NI.JMrwaglrwlll 
Nl. ,...lalu llllnl• 
1111. retnMKiales, 
nil. pomoeslules 

Nil m-nlllrld w.rtores 

Nil niMI mmmu .... 

Nll.ucnlu 

Nll. llad lruml 

Nil. liM! emml 

NIL abb.narl 

NIL lngul""es 
superlldales 
(nil. suporamedlala 
and supen>lol>onles) 

NILrngul""es 
!Uperlldales 
(nil. rrnrioresl 

Ill. ..nld lotonle 
Nil. _.tiel 

NIL.-ud 

... 
01 
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Plexus Autonomlcus 

········································· . . 

: Cilngllon 
•pelvicum 

• Clecum 
•Cdon(to.._,l'l 
cot sinistral 

• Dvarlum 

• Mdcl• end luMrrwclum 

.,.._ 
•GIIndull 

wskulosa 
•GIIndull 

bulbolnllll'llls 

Ganglion .l .................. l~~~~~~:~~~~~~~~~=i l~r 

-:. ....................................... . 



n,. 11.1 Plexus autonomlaas tn the abdomen and pehlts 
Antrrlor view of Ute male ibdomen. Rm!oYrd: Peritllneum and majority 
ofgastl!r. 

N. ~plandlnla.5 
mlnor,d~ 

Ganglluoella 

Pll!lQIS 
supnn!NIIs 

Pll!ljW n!N., 

I'II!IIUS 
tntennese~~U~tcus 

~ lftll!riaJ$ 

Ganglion 
mesenllrialm 

lnfi!rtls 

Pious 
hypogastrfrus 

supo!M' 

R. cooununkllnJ 
gr!sals 

Nn. splandlnld 
pdll1d 

c.anglton mpar 

'lhlnullvagall!; 
postl!lfor 

N. Jplanchnlaa 
minor, sln'bb!r 

G.lglon mesenllrialm 
Jupel1us 

C.. gil 
aortk:o n!n an. 

~··· } lurrblll1 
'lhlnull 
S)mpa· 

hurgan- thm 
glonlc 
trunk 

Plexus tatlculllrls/ 
Olllr!cus 

N. hypogastr!cus 

Truncus~cus, 
gangiiiiHCnllll 

N. J.Xr.~Js 1, 
r. aiiUI!or 

N. hypogastrfcus, 
sfntsur 

~Simllis 

-...... 
f 
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Innervation of the Abdominal Organs 

Rg. 17.2 lanerwtlon al the llttlHtor abdominal organs 
Anl21for view.~fan~Md: Omentum minus, colon 1114ndens, and parts tA 
colon tBn~um. ~1!11: Bu~ omentalis. Trund vagalis anberior ~nd 
JICI*r1or ead! produce a r. coellaCliS. r. hepatlcus and r. i¥or1als, and a 
plaus gastriaJS. See p. 245 for schematk. 

11\maa,..lt 
ararfor, 

r. hepal!cus 

TNnaa-ls 
paobrior, 

r. hepal!cus 

TNnc>ll vagals 
1nllrior, 

r. pylarfcus 

Ug.hrpoto. 
6.Jod~lt, m~rgo 

Plec~~sh~ 
(on. ~h~u 

communis) 

Piau pe~~CJa-
llaa(on•. 
penaHIIcz>. 
duaden•les) 

Pious 
m-lllrllcm 

superior (on a. 
meser(efa 
~ 

,.._ 
gubld(on 
~.g;odJta 
mldn) 

,.._ 
.lpleri<W 

N.splanch-
ri<Wm;(or, 
sl11111!r 
N. spllnch-
rlau minor, 
slnlsll!r 
Qngh 
codKa 

IWnlofploou 
gubld (on 
a.ga... 
arn111blu) 



n,. 17.3 lnnervatfon of the urinary organs 
Antrrlor view of Ute male ibdomesund peMs. Remcwed: Abdominal 
organs ind peritoneum. Seep. 246 for schematic. 

N.!planduiCUI 
ma)or,drmr 

N. splanthnlaD 
mlnor,drmr 

Plexus SJpnnnds 

l'le».tsl~ 
mtlfllllriws 

Truncus sympatHcw;, 
ganghklmhah 

TruncussymPIIhft\15, ----'* 
Qllngfas.ICI'Ifll 

:----- Truncusvagalls 
postft!cr 

Tnmwsvagalls 
aruriar 

Ganglion me!Kum 

Ganglion mesen­
tl!rfcum sl.pel1us 

Ganglion mesen­
tl!rfcum lnfl!rfus 

~N,H¥.--- l'll!lWS hypo­
(IIIStllcusSJpe!ar 

:::::;,;~-- N. hypopt­
tr!cus.s'rlls!J!r 

-£-'----- N. samllsl, 
r • .antl!rlot 

~~-----I'II!:IUIIhypo­
gamfcusl'nfi!rlllr 

~~:;t;;ii.f-------l'lexus rettats 
mediUJ 

-...... 
f 
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Innervation of the Intestines 

Rg. 17.4 lnMrV~tlon of the lntutfnum tenue 
Anb!rior view. AfrtitJI/y~ Gasb!r, pan-, and 
colon tr.lnM!rWm (d-.stll p;~rt). Seep. 245 for sdlem<ltic. 

N.lplanctufcus 
rna)or,d-r 

Truncur. ng;Us 
antler1or. 

r. P'Jialfcus 
Glnglla 

• 0 rtfCIOI'eN!Ia 

Ganglionllltlln--~~ 
teriwm super! us 

PII!IWS!titk111arls ---"ll"r":O 
(w.ulcus) 

Truncur. ~agah TrunM vagal is Truncur. vagalls 
~. r. hepatltuS PQ$1fr!or anteior 

Trur~CUS vagalts 
posb!rlor, 
r.melaa5 
N.sl)lancmkus 
major. snlslfr 

1~1.!..:..-- Gangltaa.daca 

~~-- PII!IWssplenkus 

f#-71--- N. Sl'lancmlcus 
ninor. snlslfr 

.---~~-:--:!3-''=!'<....::1=---- jfo;j,Jejunalesand 

A.lleocollca --~~ 
(with piMi$ 

liU!Onomkus) 

lleales (,.,.th pleJWs 
aUimcmlaa) 



Flf. J7.5 lnne.rwtlcm of the lntstlnum cr.uum 
Antlriorview.lllmcved: Jejunum and ileum.~ Ollon tra~m 
and sigmoideum. See p. 245 for schemillic:. 

Colon _ __;_ _ ___:.::...,;;...-.:~~:.,:;..;~ 

1nnsw"um 

A. colla media and 
cl!olln (loollh ple<Us 

aUQlnomlaa) 

,.._ 
IIIIBTneslnlltrtaa 

A. teocolca 
(wlthpleu 

IUIIlnOmlaa) 

Colon.s=den$ 

Pluushypo-

gui:J1aiS ·~ 
N. hypo-

~·. dator 

A. rect.lls a~psfar 
(wlthplaus 

oul.alamlaa) 

A. mica llnlotn 
(wtthpluus 
oul.alomlaa) 

CDion 
cltoandMl 

Gongllon-
llrfcum lnfertus 

PleaameHn· 
llrfcus hforlar 

Aa.llumoldeae 
(wlthplaus 
oul.alamlaa) 

Pleaa 
hypogas111c!.5 
infellcr, bt¥dles 
10 co.lon 
dtoandw 
llld culan 
slgrnaldoum 

-..... 
I 
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Innervation of the Pelvis 

Rg. 17.6 lnMrV~tlon of the fem1le pelvfs 
Right peNis, left lateral vit!w.Refl«<7:tt Ub!Nii and rectum. 
Sft p. 247 for Khematic. 

N.~---~ 
demr 

Pima ---+---'f-~~ 
utercMglnalls 

,..,;;.r---n,_--N. puclendus 

~-.......,r--- Pl~n!CU!Is 
med lu s, clextl!r 



ng. 17.7 Innervation of the m1le pehlfs 
Right pelvis, left lab!r.llview. Seep. 247 for schematic.. 

Nruplancmld __ .., 
lumbales 

N.dors<Us 
penis 

__,,._ __ Pious red.llls 

medw 

>W~--- N. pud!ndus 

~---- Plousred.llls 
Inferior 

-...... 
f 
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Autonomic Innervation: Overview 

fiJ. 17.8 Sympathetk and parasympathetk 
nervous syJt.ms In the abdomen and pllvls 

Qngllon~CIIm 
,.....,t ~""' lllfltka (with 
pleols lftWmft11111lrlcus) 

A Symp.lthdic n8WUJ syJtmt. 

ld.!if!l Ell'aclaaf ........... ...,..~ ............... 
OriJin (orpntylllm) 5Jmpllllelfcelfed 



f'"Jg. J7.9 Autonomic Innervation of 
the intraperitoneal organs 

R. pyloriaJS 
Plexus gastrlcus 
posterior 

A Innervation of the foregut. As tile left and right nn. vagus de­
scend along tile esophagus, they become truncus vagalls anterior 
and posterior, respectively. Each trunk produces a r. coellacus, 
r. pyloricus and r. hepaticus, and a plexus gastricus. 

Nn.sp~~~~ ~ 
TlO 

T12 

Nn. splanchnlcl 
I umbo los 

1 
Ll 

52 

T1 

Rl!ml of plexus 
cooliaC\15 

Rl!ml of plolws 
mesenteritw superior 

Plexus hypo- Plexus recta lis inferior 

B Innervation of the mid· and hindgut. 
•synopoeln the lumboroymp;rthellc ganglia. 

gastricus inferior, 
ganglia pelvlca 

- Pars sympillhlca 
- Pars parasyrnp;rthlca 

... .... 

I 
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Autonomic Innervation: Urinary & Genital Organs 

Rg. J7.JO Autllnoml' lnnervilltlon 
of the urtn•ry org•JU 

NLmbering <Ditllro.n!d from p. 245. 
~ TIUICUS sY!T1111hlaD 
~ llulcus wgalls parl2rlor (n. wgus, dextl!r) 

® ~ngllon m~llcum lnfet.ls 
151 N. spllndlnlcuo minor (T1 G-TIT) 
(I) N. spland!rlcus m111 (T1 Z) 
(jl Nn. spl•ncmld lumboles (L 1-U) 

e Nn. splaul~rd samles (from gangliil 
saualla 1-3 

TIO a ----!-- Ple.us ureteicus • Nn. splancmld polvld (S2-S4) 

T12 
Ll 

52 

...r..nm ...... fram the ln!Bnlll argiRI 

Tile coowerve·u:e of somatic and visc2oal ilffer!nt fibeos to a tammon IM!I of 
the spln;ll cord mnfuses tt.. l'flattonsJoi'p ~n the peln'M'd and adual 

v..fco-­
bllla~s 

A • 

(on -· urete? ® ~nglla~b 
0 Plexus hypogastrtcus ~or 

• Plexus hrJ>ogastricl.lllnlorior 

slb!s of l)iin, a phenomenon kllown as '*""d pain. Polin Impulses from a 
parii<Uar <rg•n are mmlst.nily pm~t<l to tt.. .. me lllll'lld.ftnt<l slm •rea. 

I) 



fig. J 7. J J Autonomlclnnervatlon of the genitalia 

- PoB sympathica 

- PoB porasympothica 

1111--Jr---+ -- Plexus 
veslcillls 

Plexus---+: 
prosliltlcus dlb--+-- Plexus 

deferentlills 

~c:--,a.-- Plexus 
ll!stlcularls 

A Male genitalia. B Female genitalia. 

... .... 

I 
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Surface Anatomy 

Rg. fl. 7 Palpable structures ln the abdornm and pelvis 
Anbl!rior view. See pp. -40-41 for structul'8 «the back. 

Sc14NIIa<a---
anterlor superior 

(S...s) 
LJa.lngLINie -~--

A Bony promrnenas.. 

S!J"'• OIKIIIIteriar --­
suportor (SIAS) 

M. sartorius---

M. q.ladrfaps femorts --1~-

I MUKUlalllre. 

>--f.--UnN 
Mrnflllllrts 

:........,....~+-- AnLius 
lngu.,.ls 
superftdalls 



n,. 18.2 Surface anatomy of the abdomen and pelvts 
Antrrlor view. See pp. 40-41 for structures of the biclc. 

A Female abdomEn and pehlls. 

Q2:A patient's inguinal region shows a slight 
swelling just superior to the middle of the 
lngulnil region. What f.lctor5 (age. ana­
tomlc.ll) might assist you In detl!nmlnlng If 
this Is a dlrKt or Indirect Inguinal hemla7 

Q1:Howwouldthb pal!ent'sabdomen be 
subdtvlded for desalpttye purposes Into 
four quadrants? Name 1IYe organs In eadl 
quadr.~nt. 

I Male abdomen and pelvls. 

• 
f 
I 
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Bones of the Upper Limb 

Rg. 1.9..1 SIR.Ieton al the upper limb 
Right limb. The upper limb i5 subdivided intn ttuft region~: arm, 
forvrm, and hand. The st.ouldergirdle (d;Mculol •nd K<~pul•) joinJ the 
upper limb In the !hom ilt articulatio stemod;Mculilrts. 

H1nd 

A Antatorvlew. 

Pllalnl ptaimllis IV 
Phalanx media IV 

Phallrw distills rv 

I Po stertor view. 



Aaomlan 

Sapull 1 

Anguha 
lrnrtar 

C Literal Ylew. 

Os 
metacarpi I 

Phalll'll 
pRlDnlll•l 

l'halrl'll 
distills I 

A AniBlor view. 

Fig. ru hlpeble ba 
Exaptforthe as lunawm ~r:'m~ 
upper limb al1! palpable lllsom d trape:route.Jm, all of the bones in the 

e eg- through the ~n -' ft ..... :10 thsues. 

/ 

Anguluss'4"'rlar 

--- CIM01I1, extreml-
~ bs acromlallo 

~~==m 
- ~majus 

t( =-
MalgO Arogl.ius 

medWls lnfe'lor 

Epl~----

medlllls 7 
Oloaanan / 

I Posterior 'liew. 

Efllmnc¥•• 
iatl!nlll 

Cllput 
radl 

:Z53 
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Clavicula & Scapula 

~ The shoulder girdle (daviwla and scapula} CMnects the bones d 
lllliim the upper limb to the thOI<ICit age. ~5 the pelvic: girdle 

Rg. '1.9.3 Oavta~ll 
Right clavicula. The ~haped diiYfde Is visible and p;~lpable almg Its 
entire length (gmmlly 12to 15 em). in medial end articulates with 
stl!mum at ;~rtlcutatlo stmtodavlcularls (seep. 258). Its lateral end 
i1111cutates ....tlh SC<~puta at irtlcutatlo ilaomfod;Mcularls (seep. 259). 

£xtnmltz~ 
acromalts \ 

A SUpertorlllew. 

Tuberculum 
conoldtum 

(paired hip bones) is ftiTI'lly integrated into the axial slcell!tDn (seep. 
358). the sho\jder girdle is ~ely mobile. 

B Inferior lllew. 

Tuberwlum 
conoldalm 

ronm'"~ 
Ug. traiiMI'$Um sapulae supc!lfus (seep. 
259) may bealmeosslfted, tr.lftSfcrmng 
lnds~n stl!Pilae Into., llncmalous bony 
a ~tal, foramen sc.lpUia~. 'Thts""' le:ld to 
axnpmslorl ot n.s~pular!s as ft 
~ thrws#l the canal (fee p. 3»). 



Tubera.ium ___ ,....., 
supragll!l10klale 

Angulus 
laUnlls 

ca.1ta 
glencll~ls 

A Anterior view. 

MargD 
medial• 

c Postel1or view. 

Angubs 
superlar 

lndsura Splrw Proc. 
.sapuae scapulae <DIZilldeus 

Acromion 

Rg. 19.4 Scapula 
Right .apul~. In ib normal ~natomi~;;~l posi­
tion, the sapula extends from mslilll to 
CD5U VII. 

Anguus Inferior 

I Right lateral view. 

I 
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Humerus 

Rg.1.9.5H~ 
Right humel\4. The aput humeri articulates with scapula at articulatio 
humeri (see p. 2~). The capitulum .-.d trochlu humeri artiaJI;rte with 

Tllborculum SulaJS 11JberaJum 
m1)11 lrartuborcularts minus 

\ Clput 
humeri 

CD! kim 
11111Dmlwm 

,.---- CDiklm 
chlru'!llwm 

E)>la>ndylus Clpllui.Jm nochll!a 

radius and ulna .• rupedlvely, at ilr1fculilllo cubiti (see p. 282). 

11Jborculum 
m•Jus 

Mngo-­
medlalls 

Eplcondyhu - . 
medii lis 

IW!rollll humfll h~.~nerl Epicondylus lateralls fosA TIOCNN 
olecranl humeri Condylus humeri 

A AnU!Ifor vtew. B l..atel'al vtew. c l'ost!l1or view. 



Colklm Clput 
1nll:omi1Um huml!l1 

M;rgo ---:--~ 
mod tills 

D Medial view. 

- Fosslo 
alecnnl 

EplconctriiiJ medlllls 

Sul1111 1\lbera.ium 
lnb!rtuberollarls minus 

E Prolcim1l (superior) view. 

£pkxJndylus 
lm!nols 

Sulaa Sulaa 
apiiL.i~>- 11'oc:hleil non! 
trud11,.~, humeri L.irwn 

J I 

Rluooleaonl 

F Dlsbl (1nfellol1 view. 

Fhldln!t of tilt hui!WUI 
An11rior view. Fnocllns of lh~ p.....,... 
humenJS are 10ery OJmmon and ocar 
predominantly In older pollents who ml:illn 
a fall oniD the GUI:IIrell:hed ann or If redly 
onto the shoulder. T111w lllilil cypes..., 
distinguished. 

c tommnubod fnlcturw. 

Tllboral!lim 
m1n111 

Eic!JHrtkUar htlue and II'UNtfW..r 
rrxn....-olli!n ..........,lod bylr(lftstl 
tlleblaad......,tl'llt....,.,tytllehuii'IOIII head 
(a d.......tlrxa ~ orariorond paollrtoo1, 
wltllon ~ l1lk <I post-G"alll'lltlc 

""""""" IN!C10IIs. 
Fnocllns af lh• t.lnwll slwlhnd distil 
humenJS are freqllmlly auoclmd 'Mlll 
d•mage m the rodtlll'll'IW.. 
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Joints of the Shoulder 

Rg. 1.9.&' Joints of thuhaulder: Owrvlew 
Right shoulder, anllrior view. 

Rg. 19.1 Scapulotflcndc)ohlt 
Right sl.de, superior 'WI~. In all m.~M~T~ents 

of ll1e shoulder girdle. sapula glides on a 
cul'll'l!d surfaa! of loose CDnnKtllll! tissue 
between m. setTatus an!J!Iior and m. sub­
K<rpularls. This surface can be comlden!cl a 
scipulothoraclc joint. 

Sapulolhcndc 
jOint 

1\a'omlon ---

M.Aib­
sapularts 

Clnfcull 

Rg. 1.9.7 joints of the shoulder girdle 
Right stele, supsfor W:w. 

Ug.stenodOIIIallare ArtlaJIII!o samod0111allar11 
postslus (wllto 119- stlmoda1a.Jare 

.ontmut) 



Rg. f!J..9 Artlalldlo sb!mo­
dllvlc:ul•rts 
Anterior view v.tth sternum coronally sectioned 
(left}. NofJ!: A flbrocar111aglnous dlsCllS artlat­
lariti comp~nsatl!s for t:h~ mismaoch of surfaas 
~ the two saddle-shaped articular films 
of davlrula and mill'lubr1um stemr. 

Rg. 19. fO Artfallatlo acromlo­
davfc:ulans 
Anterior view. ArtlrulaUo acromloclavlcu-
laris is a plane joint. B~t.ause th~ articlllat:ing 
!lllrf'aa!!s a~ flill:.. they must be held In place by 
strong ligaments, grudy limiting th~ mobility 
of th~ joint. 

c.a { Aaomlon 
a..=i Ug. IDI"Oa>aaomlale 

ard! PrDc. IDI"O<Didew 

Clputhumort 

lnl~fll~.-om~ 

Mor&Jb~um Artla.illla 
sll!rri stemocastalls 

Clnla.oll, extromltm 
sill! malls 

y--=...;;;..-----4 -- Ug. tronswnum 
sapulle suportus 

.-------+-- lndura "-"'"lie 

>----+-- S<:apull, bde.l <DS!oll• 

Marvomedalls 

A fill eniD the <llllsiJmNd.., or sh>Udor fm<p!nllyc:ausesdlllaallan af artla.lloaa """"'lodMCIJII~ and damage tD llgg. m~a.llare and a<mmladawlcula11 . 

A stretdllng af lgam111'115. B RUpture af ug. i(l'(llliod~cul<ore. 

I 
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Joints of the Shoulder: Articulatio Humeri 

Rg. f9.f1 Artfcul1tlo hurnefl: Bony elements 
Right ihouldl!r. 

Tubetc:uhm 
mlnw 

CMtas-......:,:~....:....:~ 
glenoldahs 

A Anteiorvlew. 

lndsura tu:fsura Sphll 
sCIII'Iofae sapl.fae CIIIVIcula 

I Pomrforvlew. 

Fig. 19.12 Radlogr.~ph of Ute shoulder 
Antl!roposterior W!w. 

Clputh~merl 

OMbDgll!nolclaUs 



Rg. f!J. fl Artla.dlltlo ... mert: Clpsule and Ugamenbl 
Right shoulder. 

A Anterior lllew. 

Ug.aaomlo­
diMculln! 

joint capsule, 
llgg. glenohumonlla 

L'ig."""""'" 
diMcUin! 

lndsuro 
!l:lpuill! 

Scapula. 
fades 

mst;ols 

Rg. 19.14 Artfwlatlo ... mert: joint cavity 
Antl!l1or vlew. 

Ug. 
tnon ....... m 

sapulll! 
SUpi!~UI 

Ug,lnn$­
wrsum 
humerl 

M. bla!ps b!lld!l, 
aput longum Sulws lnll!r-

ll!ndon tubon::ulorls 

Bu,..•iJI!m. 
dnoamuscull 
subscapulorls 

Ug. tnllM!rsum 
Kllpulll!supaiU5 

ross. !ipln• 
Wrasphm supulile 

8 Posterior vtew. 

Rg. 19.15 MRI of tf'le shoulder 
Coronal section, antl!rior view. 

joint 
upsule 

M.sub!upullrb M.lltlsotmus doni 

I 
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Subacromial Space & Bursae 

Rg. f9.f6 Sublcramlll SfNICI': 
Right ihouldl!r. 

Bursasul>­
aa'Omlats 
Bu~:~asul>- - -ilf--;;__ 
deltoldea 

M.lnfr.t. 
splnatw 

A l.abl!r.llview. 

Ug.coraco­
lla'Omlale 

Aaamlal--+.;,;,--.~ 
<ll'tlcularsurfaae 

Bursa-~!'----....,..'' 
sub.xromlalls 

Bu~:~a 
subdl!ltolde.;a 

Bursa subtenctl\eil 
musculi sui>-
$Qpular!s 
1\Jberallum ma)ls 

IJg.llllr!M!I' 
sumhumtlf 

Yaglna tl!ndlnls 
lntl!r11.tlem~lal1s 

M. bit$$ br.ldl~ 
aputbn!Ye 

M. bkl!ps bracffi, 
aputlangum 

Rg. '1.9. f7 Bui'SII U..cramlalls 1nd cav'ltn glenoldllls 
Right ihaulder, lateral view of iagittal section with humerus removed. 

M.s~ 
Jplnatus 

BurR sui>-
unxnllllls Bu~:~asuban-

dlnea musa.ll M.lnfllllpmtus 
subscapularts 

CiMias glenddah M.bke9$ 
bnu;t!l~aput 

Lllbrum genoklal~ longum ll!nllan 
Jant capsule M. SUbsc.IPilir!s 

M. 11!'15 ninor 

acromllle Cor.lcoaaamlal an:h 
Llg.corxo-} 

Proc. 
C~>t<~c»>cceus 

8 Superfarvlew. Natetiteposltlanafbuna 
subicramlalls between m. supraspinatus 
and the COiliCDaaomlal arch. 



n,. 19.18 Bu1$1e subacromlalls and subdeltofclea 
Right shoolder. anterior '~~few. 

Ctoracm~rcmlal Ug.coraa>-arch .xrcmlale 

Aaomton 

Ptoc. 
~ 

Bursa ----~=:rc;, 
l!Ubacromlalis 

lll.rs.a------,;t-< 
subdeltxllde.l 

Jol'!tap:wle, --+::H!!o-~-1;. 
articulatio huml!d 

M. deltoideus < 
Vagt~~tris -----:-:--'-:!rll 

ln!J!ttuberoJIIrls 

M. bi«PS br.ldlll. M. ~ M. t0\'1KO- M. tMs 

A Loc.1tlon of bursae. 
~ longum br.lthll, br.tdllaHs ma)Or 

B Coron<~hection. The ~n'OW$ a~ 
pointing atttte m. supr.nplna­
tus tendon, which Is frequently 
lnju~ In a•rotortor cuff tear" 
(furrotat~~rr:ulf, see p.273). 

aputb.we 

M. deltoideus 

Ug.tr.lllNI!I$um 
sap.f1esuper!11S 

-- Ccstal 

Bur.~~ subtl!ndlnea 
mwcul sullsapullris 

M. sub.scapular!s 

_. .... ~~--~~;--Ctods 
Tela subcuunea 

~~~t-- Ill. trapt:IIUS 

\--'~;S:-.::iii~~- Sapula,oMtls 
' glenoldlllls 

111. sub$acnlar!s 

(AM,~,J.-- ubrum glenoldale 

illil~'-:-+'7-- Rea!:s:sur. ;actllar!s 

~_,_h-lll.to!resma)Gr 
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Anterior Muscles of the Shoulder & Arm (I) 

Rg. f9.f9 Anb.!flormuscles 
Rightii~ anterior view. Mu.sc:leorigins(O) areihown in red, 
ins~rtionJ (1) in blue. 

M.deltoidM 

Ill. c:«.!o:olr.ldllafls 

M.b!resmajcr 

Ill. lrtl!.limus dorsi 

r~ M. llla!PS longum 
br.Kt!l caput 

lln!l.o! 

M.Mmltu$ 
1nltrior 

Ill. latissimus dorsi 

Ill. blo!ps brac:HI 

M.brac:Hafls 

l'plcond)rkls 
medlllls 

A Superfldal diSS«tton. 

V«<lbr.a proninens (C7) 

M. stemocll!lclomastoldeus 

lllanubrtJmmml 

l'lnc!Malarts 

M. pee. 
l'ln torah stemocmulls major 

l'ln 
llbdoninalls 

Stemtm 

lt.lg)lamu50,1l 
~labdomlnls 

M.obllquus 
_,us abclomklls 



Tubon:uklm moJus 

M. lrtls$lmus --!!l-ff!:!-:!:+.:~ 
doni 

EpiCO!Idykls 
llbrolls 

M.bradl'tllls 

I Deep dlssectfon.~ M. sternocleldommolckus. m. trapezius. 
m. pectoralis major, m. deltoideus, and m. obllquus exbmus ibdomlnls. 

__ .....;;:;;.,..:;r-- M. pec:lor.llis mo)ar, 

p;us dllvlal•rls (0) 

>--.:..,..,..,.--__ M. pec:lor.llls mo)ar, 
piB sbmOCIISUils (0) 

Pnlc. >dphoideus 

Corpus vertml'll! 
T12 
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Anterior Muscles of the Shoulder & Arm (II) 

Rg. 79.20 AniBtor dissection 
Right anTI, anta'ior view. Muscle origins (0) are shown in red, inse,.. 
lions (I) in blue. 

M. doltQkleus (0) 

M. lltlu'inus ..,...--+""""'~ 
do11l 

M. bla!ps 
bnd!IL 

a put 
long1.1n 

M. blaps 
bnd!n 
tendon 

M. pronltor lira (0) 

----- Apcneun>Cls mUICUI 
blc~bnchll 

A Rfm~M'd: Thorittit s~dlln . .Ptlrtiofly mnOOOI!d: M. latissimus dorsi ;tnd 
m. Rrrltuunterior. 

M.blaps-~ .. /f 
brad! I, 
aput 

iar9zm 

M.supra­
splnituS 

~-=---- Aponeu""ls muHUO 
bldpltb bnchll 

I ~ M.lltissimus dorsi ;nd m. HIT'itus it~. 



III.SI.pC'a­
spnma(l) 

M. sub-~,.--'!l~~11• 
sapulall$(1) 

C lfl!mcM!ct M. subscapularis ;md m. suprasplrlil1lls.l'a111ahY I'I!IIIOW!d: 
M. bl«ps brilchll. 

1\1. SUpnt­
splrlltus 

111. wb----'IH~' 
sapulall$ 

Sula.ts 
lntertubl!n:ula lis 

lll.br.Khlor.ullalll ---1 

M.-arpr-........... /' 
racllat$~ --y 

M.-arpl --j 
radialis bn!llls A 

Common head 
cl extl!nr«'s 

M.$Upll\lt0< 

Common head 
offtelat'S 

D Rflnclwoct M. bleeps br.rchll, m. corilcobr.rchlalls, and m. tl!res major. 
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Posterior Muscles of the Shoulder & Arm (I) 

Rg. 1.9.21 PDmrklr INIIdes 
Right siclr. poltl!nar view. 

Pars----:::.:-,~~ 
desczndens 

M. tr~.a Pars _ ___!'---:~~-=::---
tr.IIIIM!IU 

Pars ----l!!!,-,~~· .-' 
asaendens 

M. oblquus extemus 
abdomlnis 

A Superfldal dlssedlm. 
Olsta M. obllquus 
lllaca t1l!m.&S abdon'inll 

:;::1111 ) 
M.tJia!ps 
b..tll 

Clput 
lillie nile 

Olecranon 

.;..;t~._- M • ..coneus 

M. fterorarpl ulnarls 

M.-dlgltorum 



Une<a nuchllls --~'-1~~ 
superior 

B Deepdissection.Air!ia'hY~ 
M. trapezfus and m.latlsslmus doni. 

M. momboldeus major 

Fascia 1\1. obllquUJ 
lfMr.lcd<mb:llts 1ntl!mus 1bdomlnls 
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Posterior Muscles of the Shoulder & Arm (II) 

Rg. !9.22 Posb!rlor dluectlon 
Right arm, posb!(oorview. Musde origins (0) are shown in red, inSII!I' 
tions (1) in bl~~e. 

M. !flam- M.lev.mr M. sup 
boldi!us scapulae (I) Sjllna!lls M.lnpukls (I} 
mlnor(l) 

M.rflom. 
boldeuJ 
majarO) 

M.bradllar:ldl;Jils _....,..~,...._---=..:....;.: 

M.~c.1f!ll-~5.l~ 
radlaMll~gUS 

M. elb!n5or c.;rpl --"""lli.L 
rad lai II brellll 

Oll!cnncn - --\::-r-:i'+ 
M.llnllOMIUS ----i:-::--~~lllrl 

M. flelao ----i~ 
arpluharts 

M. ext.!ns« - ---lm.......,.;;;a•..,. 
arpluharts 

M. extml« - --II-__,.;;; 
dlgltorum 

A Rl!mowd: Mm. rhomboideus major and minor, 
m. ~.a1lls anterfor, alld m.lev.ator sr:.apulae. 

M.lnfr.t. 
splniltUS 

M. lifts 
minor 

M. ftl!liQC'dgttaum----~ 
profl.rldus(O) 

B ~: M. dei!:Dideus and fore.ilrm muscles. 



M.Jupr.t­
JPtlatla (0) 

M.s~ 
sphatlls(l) 

M.lrtnt­
sphlllls{l) 

M. tl!res 
mnor(l) 

r r.-+""""'l:--- 111. t.eres 
mnor(Ol 

~~-M.Infr.l. 
Jpnma(O) 

ll"f~-- M. tr!CI!PS 
bract!l~aput 
med'ale 

\'.lllrll~- M. tr!czps 
bract!l~aput 
lmrale(all 
edge) 

c l&!nxM!d: M. supraspllliltus. m. rnfrasplniltU5, ;~nd m. ten!s mrnor. 
I'Mf1tJIIy lYti'I<Md: M. t11ctps brachll. 

M.~ 

bold­
minor 

M.IMtor M.supr.t-
scapulae Spll\lt\IS M. tra~ 

M.emnwnarpl 
nldlallslqus 

M. tmmor arpl 
nldlllisbl't'YB 

Common head -----.• 
II! eldlensors 

Commonhead - --';:1-.lll 
dfle>t>tS 

M. triCA!pS bract!ll 

D ~ M. trla!ps br.~chll ;~nd m. tl!res major. 

M.supra­
splnma 

M.lnfR. 
spilltus 

M.tae 
minor 
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Muscle Fads (I) 

~The actionscfthe three partsaf m.deltDideusdepend on their 
lllliim rel<ttionship to tne position af the humerus and its axis of motion. 

At. less !Nr160 degrees. tile muscles act as add~~CtJn. but at 

fig. 19.23 M. delbJfdeus 
Rlghtshoulder. 

A P;utsofttlem. deltoideus. rtghtlateral 
VII!W. 

r~ 

deltoldea 
CG!pus ----:,....,..1 
huml!fl 

c Antl!l1orW!W. 

'-111 of lhe M. delealdeus 

c:laWIJia 

St.~piJ3, 

fades 
c:amrs 

greatl!r INn 60 deg~ they act as abdi.ICblrs. As. a result. the parts of 
m. deftoi~ c;~n act ar~tagonistic:ally as well ;u 5Y"'I"!!istitillly. 

Acromion 

~dsm~~--~~~~.~ 
p.vs ID'O!Tilfls 

~dsm~NI'. 
PIII'Uplnalls 

Sapula 

a Right latl!f<ll view. 

Proc. M. di!ltoldeus, 
CIMc:ul1 ar.lalldew; parsd;Mrulart' 

Spina 
S(.II)Uiie 

Sapdit, 
filtlD 

pas!J!rior 

D Postertorlllew. 

~delmld­
~us. p.vs 
'Pinal Is 



A Posta'~ or view. 

Tuberallum 
mi]UI 

B Anmior view. 

Proc. lndiUI"ll M.l!Upra- Margo 
Acrnmlon coracoldeus sapulae splnatus ~perfor 

flg. 19.24 Rotamr cuff 
Right shoulder. Therotatorcuffconslsts offourmuscle.s: M. supr;nplna­
tus, m. Infraspinatus, m. teres minor, and m. subscapularis. 

Aaomlon 

Pnx. 
ar.l coldl!us 

1\belnllum 
mi(us 
M.Sib­
SC<~pulalls 

Tubetc:ulum --• ­
minus 

Sllcus lml'· 
tubeularts 

c Alltl!(lonfew. 

Mllldes althe natal' adf 

Margomedlah 

--~ltf-+- M.l!Ubtapullrls D Utl!raiW!w. 

M.l~Upra- Spina Proc. 
splnatus K.~PUii~ Gl111<1lidew Al:romlon 

E Pomriorvfew. 

IIIIM!I'WtiDn 

-10 

I .. 
I 
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Muscle Fads (II) 

Rg. !9.25 M. pectoralis ll'll!ljor and 
m. c:Dn~C~Dbrachralls 
Anterior view. 

A Schemiltlc. 

1\Jb<rolum 
m·m~ 

Sulc:ur. 
lnll!rtibefcularfs 

Cllsb bberrull 
ma}OII$ 

I M. pector;llls major In neutr.ll position (left) 
;md elevation (right). 

c M. pector.llls major ;md 
m. cor.aoobrachlalls. 



n,. 19.26 M. subclavius and 
m. pector.1lis mtnor 
Right sld~. inti!!' lor lllew. 

A Schematic. 

Fig. 19.21 M. semltus anterior 
Right latl!r.ll view. 

M. Sl!rnltull ----'----,-~!--+---=<"" 
antlrfor 

A M. sm-atus in'lerfor. 

M. sulldiiVIus. m. 

Aallmion 

anal!~ --~;SC.~:t'i 

M.s~ 
claWs 

M.~ --+1!!----~=!:i 
n~Jsmlnor 

IS M. subclmus and 
m. pector.alls minor. 

8 Schematic. 

lis mrnar. •d m. semdus ldlariDI' 

IIIMrtlon 

Costa I 

! (!)M.subdalllus : Cosal I ClaOikula(tnfaforsurfa~) I N.wbciMJS(CS,C&) : SINdtith~dalllculalntlleartlclllatiD*tnodiMculartsl 
•·······----··········-·······-·····-········•·-.. ····-.. ····-·····•---···········------··········<l-··---------··-··-·········•1•··--·······----········ .. -·······-···········---·····---·········~ I : I I I Onws sapull dcMnwald. causing nr.tor angl• to I 
! @M. peciDrals minor ! CosD 111-V ! :::.:entaicleus ! :•=:ID medllln ! ._ postetOmedlally; rctms denotd I~ assists ! 
l·-·····--···-··· .. ······-.......... _ .. -... -........... -... ···--····-····-1·-· .. -···········----· .. -· ........... 1-·-··---·--·--·-··-··-··· .. ·····-L~!' ... ~!:!!!~--····· .. ·--·······-···········---·····-.. ·-··········J 
i :_~~'!.~~! ....... : i i : Paruupertor.lowers the raised'""' i 
i M. serratus ! ®l'lln nt.mledla ! Colla I-IX I Sa Ia (rNrg mecl 1 ) I N.lhcnclalslongus i"E,;,";;";;;;d;~;.;;~;;~-~i;t;;:;d~;~·1 
: antalor : : ! pu 0 1 

, ! (C5-C7) : ribs when shoulder Is tbed ! 
! (·---·-·-·---·-·---·-·--·-i i i j-·----·-·-·------·-·-·-·---·-·-·---·-·-·-·-·-----·-·-----·-·-·-·-1 
: i @Pan ...r.tor i ! i i Pan lnfafor:-supulllallerally : 
; ........... ----·'···-······ .. -·····-········'·-.. ····-.. ····-·····4---···········--...... --··········"-··---------··-··-··········'·········-··---------·················--··---····----··-······· 
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Muscle Fads (Ill) 

Spin~ 
sapul..e 

A M.lr.!pi!Zius. 

Rg. '19..29 M.lll!lllltlor scapulae wtdl 
mm. momboldeus major and mtnor 
Right side. posterior view. 

A Schematir:. 

Ill. rhomboideus 
m.ljor 

8 M.leviltor sapulae w!!h mm. 
rhomboideus major ind minor. 

8 Schematic. 

Pnx. tnlll9' 
wnu.of0-<:1'1 
lll.lev.ator sapul..e 

Ill. rf>cmboldeus m\'lcr 
Angulu. 
~~ C!Mala 

Acromion 

Spina 
sc;pulae 

l---~f9~~11-~~ 
JII!!!!~--H~ Sapulll, 

fads 
posltffor 

M. tnpezlu.. m.levatDrKllp.._. and m. rflambalcleus major and minor 



n,. 19.30 M.latfssrmus dorsi and m. teres major 
Posterior view. 

Hl.fTM!niS 

Fasda --....ll~-..:.....~· .. ;;,J 

A M.lil!fsslmus dorsi. 

C M. ta"Umajor. 

thoraa:Jiumballs 

8 M.latlsslmus dorsi 
;md m. teres major. 

Aaamlan 

M. tl!rH ---.a--L.1~~ 
ma)Gr 

M.litis- --...,..-,- ---,IJ. 

D Common Insertion 
of m. latissimus doni 
and m. teres major, 
anterior view. 

smusdorsl 

'----..!...!~- M.latlsslmusda~:~l 
(scapular part) 

----- Prac. splnosus 
ofT7 

---- M.II!Ussfmus 
doni (WrtSJilll 
Plrt) 

.:. ........ ~-- Sapl.fa. 
fades costllts 

.. !::..!--Angulus 
Inferior 
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Muscle Fads (IV) 

~ The anterior and posterior musdes of the arm may be classified 
lllliim respectively <JS fl~ <Jnd extens~ rei~M to tne m-t of 

the db ow joint. Although m. coracobrachialis Is topographicilly 

Rg. J!UJ M. bleeps brac:ttn 
-.nd m. br..dllal15 

1\lberculJm Proc. 
s~enoldal~ cor;u:oldeus 

Right ilrm, antl!rlor VIew. 

A Schemiltlc. 

Tube-tUum 
nw]us 

Tuben:ulJm --~~ 
mtnur. 

Sulcus --...::;..;1-t! 
tnll!rtubeuiarls 

M. bla!jls brachl, --*'· 
Glplltbngum 

part of the anterior rompartmf!rt, it is functionally grouped with the 
muscles of the ~lder (seep. 274). 

Tubenlsttasradl, _ ....., , •• . 
m. blc2jls bracffi 

unllan 

Tube<osltls ut .. e, 
m. br.achtah tl!<ldon 

8 M. biceps br;!dtii <Jnd m. br<Jdtialis. C M. bradtlalls. 



n,. 19.3.2 M. tliceps brachn and m. anconeus 
Right arm, posterior view. 

A M. bleeps braclln and 
m.;mconNS. 

-"~-,..__- Tubercuh.m 
maps 

~=='H!!f-- 1\lbercuh.m 
'hfr<lgle n old ale 

M.~ncona~S 

8 PartkJI1y l'fmO'IIrd: 
caput latl!rale of 
m. bleeps brachn. 

c PartkJI1y remoml: 
caput longum of 
m. triceps brachn. 

,_rtar grv~ M. ~ bnlchlancl M.ancone111 

-10 

I .. 
I 

D Schematlc. 



Radius & Ulna 

Rg. 2tU Radlunnd ulna 
Right forearm. 

Capus 

Margo 
l.inae,.fadH 
~ 

anterior 

r:~dl, 

A Antl!r1or VIeW. 

\ 
! 

Fides--: 
medialis \~ 

Proc. 
stylalcleus ulnae 

B Postertorlllew. 

C.putntdl, 
drcumflnnlle 

artla.far!s 

Tubevsllz­
r:lldll 

Marvo 
posur!or 

Marge~ 
~ 

l'.ldi!S -< postsfar 

CDium 
rad1 

Marvo 
pomrior 

P.lcles 
l~lt 

Tubercuh.m 
darsale 



Artklllllfo 
raolloulrwris 
p!Wnllls 

Olecranon 

ClrtlllgH-ee 
strip 

~--~­
orllc:ulartJ 

.r'::!!:=~t-- Prr>e. 
OOIOftOideus 

aput _ _..:.:::--­
rodll 

Carpus radii, - ---= 
f.ldaantBior 

"""'· Artla.i.tlo 
st)'loldeus r~ll l'idwnn dtnals 

lndsll'a 
trod!INIIJ 

Coputrodl, 

dramr.r.ntla -artla.lartJ lrtkUiriS 

D Proximal view. 

"'"' I 
Tuboralklm Cra.~mt.re.U. Ploc. 

"""'· st)'loldeus radii 

F Dimlview. 

clorule orllc:ularts Jtyldde<a unae 

Podeurtlalar\s Arllal.tlo 
arpalll l'idoul...ts distill 
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Articulatio Cubiti 

Rg. 242 Artlalll'tfo GJb1U 
Right limb. Thel!lbow mnsist:!. dtnree artiaJiations ~1!1'1 the h~ 
ulna, ;InC! l'ildiU5: artir:ul~!io h\ftlenxbns, mulatio humen:uadi;tlis. and 
articulatio l'ildloulm~s proldmalls. 

GrlsU 
Crista $UJn-

$Upt;ltond)WIS ............_ 
wnd)!arts 

lill!l<lb 
mediiHs 

~111dlillts~ 
Fo:ssu:oro-
noldea 

Eplalnd)!ur. Eploondytis 
lill!lllh--... medialis 

Clpi!Uum Trodllea humeri 
humeri 

Proc. 
Qjlutr.ldll coronoldeus 

Olllumr.ldll SultuS 
apltulo!rodiiNr!s 

T~t.\S 
ntdl 

A Anmior view. 

Ulna Proc. Trodllea 
CD'0!10ideus huml!fl 

c MedlaiVlew. 

Fossaolecr.~nl 

Epi<Ond)!us 
meclalls 

Sl.fcus ni!M 
uharts 

OIIJ(r.lnon 

8 Pomriorvlew. 

Ep'laln6jfus 
lill!r.llls 

Clpllllium ----.-'h~ 
huml!fl 

Attlculllllo 
humeroulnaris 

OlealltWll'l Attlcullollo caput 
radlcnln;rfs radii 
pradmalls 

D L.irtJ!ralllfew. 

Clisbl 
$U~ 
lill!ralls 

Epi<Ond)!us 
lill!ralls 

caput radii, 
drw~ 
.1rtlwlaris 

Rld\ls 

Ulna 



fig . .ZO.J MRI of •rtlalllltfo GJbJU 
Sagittiol Rrtion. 

fig. 20.4 Artlcul.ua hwneroul11111rfs 
Sagittiol Rrtion through art1011atio humeroulnaris, medial vi-. 

M.brld!Wis M. tJiaps lncHI 

:~:·~--~~-----ksu 
""""""du 

(-...;;..="'!':""------- Fossa 
oii!Crllftl 
lun;:a 
sub<Ub.­
olecrllnl 
Trod!la 
humeri 

011!1r.111on 

~elllow ll'(lurlls 
Tho fa pod> botwHn the fibrous aps~e 1ncl syn<M1I mombnone 1re ~ 
part of the normal in~my tltht elbow )oint. The ..ullorp~ Is most r INdly"'""".., a saglttll MIU whllt the pooter1Gr pad Is dll!n hlddo!n within 
the bony fuaa (Fi9. 211.3). W1lh an olflalon tl the jotft •poce. the Inferior 
edge tithe 1niJirillr t..J ll'llfti'S QJnQft a It Qm pushed 114J1!rbty by .. 
the lntriHI'tlcuWIIuld. lhllc.iiUsestllepadtorestmblethes~oh ~ 
lhlp"J ..tJ, thus aut1g • d!orxllortstlc "~;~I 19>." Tho >flgnmont of the 
pRIIMenc:l'lln the ebow 1bo •Ids In the kllntlflallon of frxlureo 1nd 
dl!loat!OM. 

A Posb!!lor..-tll!lCIII!nded llbcw.lhe eplcondyles and oleaanan lleln a 
slr.llght lne. 

I ~ Ylew otne.d llbow:lht tpl~es Mid oltcruon llf., 1 
str>lghtlne. 

C Postetorvlfwofft-.:1 flloow: T1w lliO 1!9kxlndl'ies u d the ttp oftht 
olecnnon farm •n equlllanl triangle. rrxtlns and dldoatlono alb!r 
the 1hlpt of the triangle. 
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Ligaments of Articulatio Cubiti 

Flllll --:--=::--.==---~ 
olecranl 

l'plaond)tus - ­
rnecf•llo 

., .... ~. 

Olec~anon 

A Pasbutor lllew. 

Olecranon Ug. Ug. ai'IJ~ CdiLm 
cdlm~ale rJdn Iaili 

radiale 
c Lmnl'll-. 

Ull'll 

Rg.145 LJg•menb CJf •r11adatto cubiti 
Right elb- in ftecion. 

UN 

I Medial 'llew. 

Proc. 
mronoldeus 

Olec~anon 

Ug. tolllllnlr 
ulnare(a-
polt) 

Eplalnd)tus ......... 
Ug. collal>enle 
ulnare 
(p~orport) 

Ug. collltonle 
uln1re 
(t .......... 
port} 

Mr .. f.i .. i I . )Dints • .,. n 11n11111 "'•l'tlallltlo a11111 

jDI.. Artf~ng~ Llg~ ...... 



flfl. 20.6 Joint upsule of articulatio 01bltl 
Right elbow In eJitmslon, anterlcr vlew. 

A Intact joint capsule. 

B Windowed joint c;~psule. 

Ug. anullre - -;..:.:....::...­
radii 

,._,,..dalls 

sum 
apll!.dGCrochUI~ 

fjland)'lus lotonlls """-. 

Cipllulum ht.me~ --+­
Ug. mlmrall! rodlll~ 

~radii 

Llg. anul;n 
radii 

lll!~::es~us 
saa!ftlrms 

q,lcund)'lus 
medii lis 

---!:-..,~L-- Trodllel 
humert 

~ 

r .. 
I 
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Radioulnar joints 

~ Articulatio radloulnarfs proxlmalls and artlcu latlo radloulnarls 
lllli3ill distali:s function togl!th~r to ~nabl~ pronation ~nd wpination 

mCM511ents ci the hand. The joints are functionally linked by 

Fig. 20.7 SuplnRion 
Right fort<ann, ante riOt view. 

Aids of 
~on/ 

\!~' s~natl\ on 
radiale ~ 

f<>llm~ 
art!QIIarts 

Ug.anula"' 
radn 

ThMnH~----~~~~ 
radn 

Ug.CXJI. 
later.! II! 
ulna"' 

__;.~-- Chorda 
obllqua 

1--+~-- Membrana 
1-
•"*"<hll 

Clputuln•e 

l!!~ii!,~~-"'1[- ug, radounore f.. pamn 
Proc. 
sl)ioldftiS ulnae 

membrana lnl2rossea anmbrachR. T11l! iiiXIs for pronation and supination 
l\ln5 obliquely frum the ~of capitulum humeri through the a!nQ!r 

ci fovea artlo.Jiarts radii down to processus stytoldeus ulnae 

fig. 20.11 Prom1tlon 
Right fort<arm, anterior view. 

Ug. 
collmnle 

radiale 

Olec:ranon 

Clput una. ----".lliiii~L 
Proc. -----''1' 

styloldsa una. 

Radius 

Tuberculum 
dorsalo 



SullluatronGf~nllfl("'l~.nenwlll's....., 
Whon sm•U dlllchn •"' abruptly pu~ up by their •rm. the lmiNIUn! 
aput r.dll an dbiDati! fnlm lh~ IJa. anulan! ...tl. mult~g In ll"ldul 
pm~. 

fit. 20.9 Artfculatloradloulnarfs praxlmalls 
Right elbow, proximal (511per1or) view. 

Ug. anula"' ArtkU~o llldloolno~~s Proc. 

lncllul'l 
lrodllar!s 

rildll piO<inals coronokltw 

A PI'OIIimal•rUcular surf.l«5 of radius 
o~nd ulna. 

Ug.anula"' 
radii 

I Radius ~m~ • 

..,..hctu,. 

~dJul'l 

~~.....~~~"' trod!-~· 

r.lls onto tho! oul:llreldled onn llfl2n result m frxl:ures of tho! dsal racr .... 
In a "Colle( framn. • the dJtll ~ntIs dilled dors.ally. 

Donal - \~ 
~r) A 

l'lec. Jlyloldous 

• l'ldl 

Rg. 20. JIJ llalalonof lltfmlatto n~dlouln1rll dllsbllll 
Rightforeem\ distal~ rlarti<IA;Jr surf.lc:a rl r.ldius and ulna. The t11111. 
rmtoulna~ dorW and p~lmare Jbbillze ~ulitio r.ldloulnaris clstilb.. 

b dlus, fades 
artkularls arpats 

Tubeoa.~lum 
d!wsalt 

A Supination. 

B Semlpromrtlon. 

C.put 
unae 

Proc. 
,cyloldeus ulnn 

C Pronation. 

M.extensor 

Ug. radloulna... 
danale 

arpl IAnar!s Poac. styloldetll 
tlll1don ul-

~....--+--__.,::....__ ~d ...... 
ulrwo1s 

........ :......0~----Ortumlr~nd· 

Proc. 5tyloldeus 
uhae 

Ug. llldloolnare ... .,., 

ardt~~larls 

~ 

r .. 
I 

2ff7 



Muscles of the Forearm (I) 

Rg. 24 f1 Anb.!flor muscles 
Right furearm.~nteriorview. Mwdeo(.giru(O) are shown in red, 
ins~rtions (1) in blue. 

M. bradllalls 

[plcand)4us medlds 
{ammonhndd 
ftel!On) 

-'t~t:-''---- M. palmaris 
longus 

A S\tperficial flemrs and r~dialis group. 

M. blaepr. - -+-§9 
brxMQ) 

lll.suplrrator - -""''·' 

lll.brachtalls 

Common head of 
flelun(O) 

l/l'"il--::::r--M.flela'c.11111 
ulna11sQ) 

-*H-~~~~:....... M. flela'd~gtorum 
~peffclllis ll!ndom 

a Rm!otlnt Radialis group (m. brachioradiar~S. m. emnsor Cilrpi radialis 
longus, ;md m. extensor carpi radl•s bmols). m. flex.or carpi radialis. 
m. flemr Cilrpl ulnarts, m. abductor polllds longus, m. p;~lmarts longus, 
01nd m. bleeps bradlll. 



M. lr.lcHah 

M. pronatlrtl!res. 
aput huml!r<lle 

Oxm!onheador 
ftexon{O} 

M. ftMlf dlgltcnlm 
superildalll. uput 
humi!'OUhlre (0) 

Y'- --ii-17- +i'---....>. M.flexord~torum 
profundus tl!ndons 

C Rtsoomt: M. proniltOr teres ~nd m. flexor digitQrum superficialis. 

£pk:ond)1us 
latmlll. common 
head or edlenllors 
<~nd m. supbatlo< 

---- M.lx:lttllalls 

M. pronrtor bn!J. 
aput hlml!lllle 

[ploondykl$ "*lab, 
o:Jmmon hud or 
ftemrs 

~-- M. ftecordlgltonJm 
superftc:lalls. aput 
humeroulnare 

11'11+---- M. ftel!tlfclgltcnlm 
pl'dl.nWs 

-"''t--=-- M. fle~«>turpl 
uhlr!s 

1\'!'--/1,,...:...;~--- M. flecora1111 
radlats 

D RmliMfl: M. br~dtialis. m. supinilter, m. pronatl)r quadriltus. and 
~flexors. 

~ r .. 
I 
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Muscles of the Forearm (II) 

Rg. 24 f2 Posb!rlor I!'IUides 
Right forearm, pmtl!rior view. Muscle origins (0) a A! !Mwn in A!d, inse.­
tions (1) in bl~~e. 

M.~ 
brac:til 

Olecranon 

M.anooneus 

M.emnsor 
dlgltlml~ml 

Com~ 
lmrtl!ndlnl!l 

M.--.a.-l~~!!-~.,_-¥/·V 
dlj1t0n.m 
tendons. 

aponauwiS 
dors.IIIS 

A S\lp<!rfitial exten501"5 and r.telialis group. 

M. extensor a1111 
radials breW 

M._. 
Ql'j)lubar!s 

M.br.H:tllor:uflalts 

Tlb«cuh.m 
dorsale 

M.-scr 
pdllclllongus 
tl!ndon 

(plcondykls 
medalill, c:omnon 
helldoffbn(O) 

M.a~us 
(Oandl) 

M.flelCJI' 
d~gtorum 
profundus 

M. flmJr (4l'pi 
ulnar!s(O) 

M.extmsorarpl 
radials breW 

tendon 

M.extmsor 
dglt!mkllml 0) 

M. bradllorachn. 

M.-nsoral'j)l 
radkillsbn!W 

M.suplnat:ar 

M. abductor 
poll leis longus 

M.-nsor 
pdlldsbn!W 

M. -nsorlndcis 

M.extmsorc.:pl 
ntdalis longus 
tendon 

i">..i-11---- M. Gtm5or 
d'gltlarum (I) 

a li\emolled: M. tritl!P$ brachii. m. a~. m. flexor carpi ulnaris, 
m. extenSilr aupl ulnaris. <1ncl m. extauor dlgltorum. 



M. tnd'lioradlat$ (O} 

M. o12nscrcarpl 
r.~dlalts longus {0} 

.. '="It-+ -- M. ecb!nsorpollds 
longus(O) 

1t+ -- M. ecb!nscr 
pdlldsbrwls 

tL .... ~Y--- M. ecb!nscr 
lndlds 

M.br.lld'iOr.IChl\$(1) 

1..~!!!'\---1\beluJiumdOt'UI~ 

C R.mloml: M. ~bductor pollitislon§lll5, m. extensor pollicis longus, and 
r.~dlalls group. 

Ej)lan:lylus 
medialis, 

oommon heed 
ofne--s 

M.flelCI<----4 
dJ9torum 
profundus 

M. flel!Of----4...;'11(4. 
carpll.fnar1s 

lt'::=it-+ -- M. exll!nsor 
pdllds bng~a 

ill&~-- M. exll!nsor 
pd lids breW 

•-"~J'--1--- M. exll!nsorlncl'c'ls 

&----l!--- Membn1n1 lr!tefos:lel 
1nll!bnu:tlll 

M.exlenl« --7-.A--t--ft 
c;uplr.~dlalls 

bAM's 

M.extenscr 
diftl 

n'lnml 

M.­
poltdsb~s 

M.__. 
pollc'lslongw 

D Rmluml: M. flexor digitorum profundus, m. supinatDr, m. extenSOI' 
polllcls b~s. and m. emnSQI' lrldlds. 
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Muscle Fads (I) 

Rg. 2413 Antl!flor 
CDIIIpll'tml!llt 
Right fore;um, ~ntt!riorview. 

A SuperfiCial. 

Anlarlormm 

8 tntamedlare. 

ment of the forearm 

lnserUon 

- M. tlelcardllttorum 
SJperfic:lalls. aput 
humeroulna~ 

IIIIMIWUon 

i i Clput hunwlllr. EplcondyU medahs humeri : ....-atladl~a (distal tD ! ! Alt. cUIIII: W~~~~kft-
! CDM. pnn~tor tem i Clput uha.e: l'1vc. <OIWioldeus ulnae : ~nator n~ertlon) ! ! Fo~Um: pronation , 
r--·-·--·-·-·----·-·-·--·-·-·i----·-·-·--·-·-·-----·-·-----·-·-·-----·-·-·----·-·-i-·---·-·-·---·-·---·-·-·----·-·---·1 N .. ~anus i---·---·--·-·-·-·-·-·-·-·-·--·-·--·---·-·-·-·------1 
•.., •- , •llaseofos~rpale '(e&C7) '·~ •~ d-'-~cll 1_~ 1 ; i ,..M.""""'" carpi i : II (varianCE base af os i ' i .... st: ..... on an -u on .-Ia : 

~--~~~---····---~ Eplcondytus medialiS humeri j.~'!!t..~9 ... -------l------------t~~~~~~~----------····-----J 
; "'M _ _. r1 ..._ ! • &- lOlls !marlS ; N.medan~a ; Alt.cUIIII:WIIIIkftlldon . 
! .., · ,..nw '_,. .. ! i ~neu pa i (0 Q) ! Wltst: flalon tlltltannponeuroslt palnwrls ! 
~--·-···-·-·-·--·--·-·-·--·-·-·;----·-·-·--·-·-·-----·-·-----·-·-·-----·-·-·--·--·-·-;-o;p~.-h~-~-o;·---·;--~-·-·-·-·-·-·-·-·-t---·---·--·-·-·-·-·-·-·-·-·--·-·--·---·-·-·-·------i 

1 @M.IIaorarpl ! Clputhunwlllr.Eplcondyllsmedahshumerl: hamalum·~Dfstllos ! N.ulnarts ! Wltst:ftalonandadducllon(ulrwdelltatlon)! 
! ... lllris ! Caput um.e: olecnnon ! metaCI~t ! (0-n) ! of hand ! 

~ + i ! @M. flalrcfglllllum I Clput hunwalr. £plcon~~a medlals humeri I Sld5 of phallngs medlllles I N. medlan~a 
! superftdllls i Caput UN!e: Processus COIWIOldeus : af ~fila II tD V i ((8, 11) 
! i i 
I ! ! 

j Alt. cUIIII: wak n-
: Wltst, art. metacarpophalangalll, and art. 
i nt.rphallngelels pn»einnlls afd~ II tD 
i V:ftedon 



n,. 20.14 Superficial and Intermediate groups 
Right fore;~rm. ;mterfor view. 

M. palmaris longus 

M. ftemr ---::'::;-:..'rJ~; 
alllfradialll 

M.ft-arplulnarll 

r71H~~I-?--I='- Phalanxml!dia 
lf.V 

flg. 20.15 Deep group 
Right foreillln, ;mtertor view. 

Men~brana ---:'-:iiF:.J ,_ 
~ ntl!b racH1 

ti r .. 
I 



Muscle Fads (II) 

Rg. 20.16 Rldlllls group 
Right forearm, posb!foorview. 

lnn•I'Atlon 

! :,• Crista supll(epl)condylalis lallerals !,: ~. -.....~-·s -~II ! 
1
! Art. GJblll: ftedon j (j)M. bladlloradlalls ",.. •• ,_..., ""' j N. radials (CS, C&) 

~-·······--········--··--·~-~!!!!'!!:~~~~!!!.~~-~-·······-··--·-----·--~----·-------·--·~!~~:.~f.!!'!~--·····1 
! ®M. emnsorarJII radialis 1 Crista supll(epl)olndylarls lati!NIIs i 01 metaarpal! 11 I N. radials (C&, C7) I ! 
~--~·--········--··--·J-h~!!!~~~~~!~.~~-~-·······-··--·-----·--~----·-------·--·J Art. CIJJIII: weakftedon i 
• ""'M ...... adlllls ; ; ; ; Wrist eoctenslonand abduction ; 
i ..., · emnsor-,.. r i Eplcondylls la!Jenols h.lmerl i as metaarpale Ill i N radials (C7 Cl) i ! 
f lnvls ! f ! . ' ! ! ·········-····-..................... ---····-·······-····----... --......................... -............. __ ,,._;.._., ........... _,.,. __ , ...................... _ ...... _ ........ --... ----··--··"'···· ... ·····-.. ·•·•·•· .. -····· ............... -..... ... 



n,. 20.17 Radlahs musdeJ of the forearm 
Right fore;~rm. 

EjliCZindyfus 
la!lr.llls 

Olecr.lnon 

lloldlus---i-1 

Bllslsossls 
metacarpi Ill ld..,.~.....>.-r--- Baslsossls 

metacarpi II 

A Latml (r.~dlal) view. 

HUms'US 
l'llmerus ---

Mlmbnna-~:--lt­
lnb!IO$Jea 

antmr.u:l•ll 

B;tslsouls --+-~...-:!~ 
me!Xarpllll 

B PostB!or ~-



Muscle Fads (Ill) 

Rg. 24 fl Superftd•l group 
Right forearm, pmtl!rior view. 

Rg. 24 f9 Deep group 
Right forearm, po.sb!rior view. 

Olftln lnserUon lm•I'WIIIion Adlon 

; CDM. eKtensor i.· I ~ 
1 dlglblnlm ! ! Aponewvsls pelnuris digitus 11-V I 
;-··············-·····-····j Eplcondylls laterahl..,mell :--···---····---··--·············------~ 

I Q)M.IIIdlnsor I I Is L...~ I N. nldlals ! dlgltlmlnlml I !Aponewvs peon••• I (C7,CI) 

~-·············-·····-····•··· .. ---···· .. ·····--·······---·····---·····t.····---··· .. ---··--·············-------i i i Caput ..,rnnle: [plconcl)'lus lat. ! i 
' (DM.IIICIInsor : humeti : Os metacalplle V : I carpi ulnarts ! caput "'narc Ulnar ! ! 

! wtst: edenlfon 
; MCP. PIP. end DIP of dgltus 11-V: allnsiol1/ 

1 
: ahdudfon offtlgea ! 

rWi;;;;;;~~i;~~;.;u;~~;;j··-······ 
i MCP. PIP. and DIP of dgltus V: edltlslon and 1 

i ahdudfon of digitus V i !-··--------····-·······-····--······---··--····-·········! 
! \Wit atemlon. adduction (ulnar dftlatlon) of 
ihand 
! 



n,. 20.20 Musdu of the postetfor forearm 
Right fore;~rm. posterior Ylew. 

M. exll!m>or - --!!!...jl 
dlgltlmlnlml 

_..;!!,__ __ £pkmdyfus 

lmrat' 

'--'a--Common head of 
m.«teu«digttorun, 
m. extmsor digiti 
m'nlml, and m. oll!nsar 
arplllnll'ls 

h~~~~h,~~~--~~~--- ~~I 

A Superficial extl!nsors. 

darsars. 
CGnfti!XIa 
~nel 

Margo ---7----f• 
pos10!11or 

ulna~ 

M. exlo!nJGr -----=-~~·Ill 
pol ids longus 

Os mete- -----,-5---f-+-f---H!---+ 
arplll 

IS Deep extensors with m. supln.Mlr. 

ltadlus 

Osmeta­
arpll 

lla'lls 
pha~s 
prad'malisl 



298 

Bones of the Wrist & Hand 

.· ........................ ·. 

pt,. 

lenga 
(0$51 
dgltD­
nm) 

Ossl 
m~ 
arpl 

}
Oss• 
arpl 

...... cllhe wrllt 
lndhlnd 

.Rf. 21.1 Danll view 
Right hand. 



ng. 21.2 Palm1ntew 
Right hand. 

TUberositas-­
pltalangts dlstlts 

~'------ Tubercuhm 
oulsll'.!pe.lll 

Os apltlt:um 

Rg. 21.3 Radlogl'llflh af the wrist 
Allteropostl!rtor llfew of left lrmb. 

Fnlldun!s d as saphaldeum 

Hamuha 
GS!Isham;ltl 

Os plslfonne 

Os triquetrum 

mcbns of o:s sapholdeum are lt1e mort 
a~mmon e<rp;~l bor.e fr.Ktllm. oenmlly 
oa:umng at the n.11T\:Medw;lst betwHn dle 
~mlllrld distil poles (A. rlghttclphold). 
Ilea use blood Jupply to os u:.;1pholdsJm Is 
ll'ansmlttl!d via dle d'ltll segmert, fr.lctures 
atthewalst<an IX!mpr«nlsethesupplytl> 
the prll)drn;lsegment, often n!SUitlng 'h 
nonurion and IMJCUiar ne<:IO:IIs. 

Dlmll 

t 

A 

I 

N -
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Joints of the Wrist & Hand 

Rg. 2f.4 joints of 
the wrfst and hand 

A JaintY. of the wrist and hand. Right hand, 
po:sterior (dornQ view. 

C Radlogr.rph of wrist. Radial view. 

Interpha-
langeal Is 
dtstah (DIP) 
Ntklllllllo 
lnterpNian. 
gealis (li'Qdmalls 
(l'tP) 

Altlculatlanes carpometa­
carp;oiH 

Altlculatb 
mectocarp;olls 

Osmea­
GI!Jll 

Nlil!llt-- Ostr.lpe:.!!Oidel.rm 

~-- Ost.ljlltltl.m 
~-- Oslur11tum 

Proc:. -----,1- ........ ~!It--- Osscapholdeun 
styloldeu~ nidi l'roc:I!'J:sus styloldeus 

ulnae 

I Articulatio c.arpomdacarp;rlls polllcls. Radial view. The os metacirpl 
I has bemlnO'Jed slightly dlst;rllyto expose the artlallar surt.rce of os 
trapezium. Two c.ardrnal <IXI!.S of moaon a~ shown hen!: 
(a) flexion[exb!ruion and (t.) abduction[adduction. 



n,. 21.5 wrtst and hand: Coronal sectton 
Right hand. 

Phllanunedla 

;..,.,~~::.;..-/.44- ArtfOJiatlo 
--"'"- u ...... mmarpc:l()Niangsls (MCI? 

Ugg.coi!Dnlll .....!i!i~~-h~ 
Arlfculatlo lnte'phalangH!Is (II? 

M. lnrerossewdors.lts 1 -4~....".l~..t 

Os tnpez\.lm --'"e---+~ 

AtUa~latlo arpcmmarpob polllds ~ 
Os tnpezlllll 

Ug. c:olaterale carpi raclale 

Os ""'"""'"""'" Artlallllo medlaclrpolll 

Artlalllllo radloc.lrlDIII 

A jOints of the wrist and hand. 

Ugg.cdlatl!r.llla 

Phallnlplall'malls 

Ua.mman,.lln......_ 

Os trapeaoldoum 

M.-arpl 
radlllls long~al2ndon 

~~~- M.r~~adarsallsrv 

Osm~rpiV 

M.llbdudDr digiti mlnml 

k,....,._;,,_~J,.:,~- Arlfcu~ arpomebclrpolos 
-=:l...lJtJ..;.-- Os himllum 

_x:_:.~~+-- Oscapblllm 
4-J-- Os plllforme 

_......, __ Ostnquetnm 

~"--- Ug. coliterale arpi Llnon 
...,..._r...-4~-- OfK\IS ulnoc:arpalls 

Oslunmm 
Articulatio 13dloulnarls dlst:alll 

Arlfculatlo 
mmarpc:l()Niangea& 

I Coronal MRJ. 
Ouapholdewn bdU Merrbrana lnll!r· Ulna 

asseaa!UbracHI 

..... -

]01 
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Ligaments of the Wrist & Hand 

Rg. Zf.fi Llgllrnents af the hllnd 
Right hand. 

A Posterior (dorsal) vtew. 

_J,~~f-- Mfculatlo 
mebai'JJ<lPiiiiJ!11Nis 
Qlgg. cdlabnlia) 

Artla.iatlo mmarpo­
phalorgeals. Jo'ilt apsule 

B Ante1or (pilmar) '<lew. 

f?-::.....-.J-- Ugg. arpo­
mmarpolla 
poiii'Wf• 



Hamulus -"'=--=i-r:::" ...... 
harM! 

Os ---''-""'~ 

plsifcnne 

c.n.als __ .,.... 

Qllll. 
~ 

A Cimalls carpi and retlnacul um mUSICulorum 
flexorum. 

Rg. 27.1 Cands C1111JI 
TruMne section. Thr tontenb d taf'lillls carpi are dlscusRd 
en p. 342. SM p. 343 for tanilllls ulnarfs and llg. carpi pa~a~. 

A l"'r'r»c>mal part of canalis carpi. 

Fig. 2J. 7 I.Jgllments of CIIMIII Cllrpl 
Right hand, anterioi'Vit'W, 

A • Os c.pltotum 

B • 0s wpaolcloum 

'-iiiZ:~,...- Articulatio arporneto. 
arpals polllds 

Retinaailm musculorum 
fteiiii!Um(llg.carpl 
w • ...,,...,) 

'1\bercuiLm ""'" trapezl 
TaJle.wl1111 ossls 
IColphaidoLm bello! 

arpal 
emlnente 

I Bony boundartes of canalis carpi. 

ldhaaJlum 
rniiSQIIonrn 

flaocnlm 
Qlg. arpl 

tnnrwrsJm) 

I 

Os apltalum Os WpGIIIdoLm 

8 Distal part of c:analls carpi. 

Os l:r.lp<'Him 

303 



304 

Ligaments of the Fingers 

Rg. 2f3 Uglments of the fingers: l.atl!ral 'Vfew 
Right middle lingt!f'. The outer fibrous laytr of the tendon ihNtlu (stra· 
bJm fibrosum) is strc!ngthened by ligg. ~nulari<t and ligg. obliqu~. -Miich 

A5C3 MQ Al C1 

A fxtenslon. Note; 1'.1hereas lfle 1st through 5th llgg. ;mula ria (A 1---M) 
have fb!.ed po!ftjons. the llgg. obllqua (C1-0) are highly varfable In 
t:hdr coun:e. 

also bind the ihe.aths to the palmar iulf.ace of the pl\alanx ~nd prevent 
palmar deviation of the sMaths during flexion. 

Artlcula!lo 

Al 

Ug. collmnle 

M.falr 
dlgltmJm 

supei\dalls 
b!ndan 

a Flexion. 
c Ex!zrulon of artlc111.rtlo mmc.~~rpopl\alan­

gcg.lllote; The collater.~lligamoent iJii!X. 

D Flexion af ilrtlculatio meta­
GIIrpopl\alange.a. NtR: The 
oollab!ral rog~ment is tilut. 



n,. 2J.t0 Antel1or view 
Right middle ffnger, palmar view. 

M. flela:or d19"t«Um 
pro(undts tOidon 

flg. 2J. 11 Os metaeo~rp1111: TransVerse sect1on 
Proxlmal view. 

A Superftdil ligaments. B Deep ligaments v.1th dlglt.11 
tl!ndon sheath n!mOYtd. 

Fig. 2J. f2 Fingertip: Longltudln1l sedlon 
The palmar articular surf;u:es of the phalilllg~ ~re enlarged proxlmally 01t 
the joints by the llg. palmare. This flbroc;u1flaglnous plate. also known as 
the vol~r plate, fonns the floor of the dlglt.11 tl!ndon slleiaths. 

Tuberositas -.;.....-.>..,;.;,~ 

phalangls 
distills 

N -
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Muscles of the Hand: Superficial & Middle Layers 

Rg. 21.73 lnb1Mk mutdes of tile t..nd: 
Superfldllllllll mlddlellylrs 
Right hand. pal111o1r surf\Jce. 

A Aponeuros palnv~ 

•AJso lnown aslg. carpi tr;n.....,m. 

a carpal and digitaiiB'Idon 
"-ths.R.emoved: Aponeu­
rosis pal111o1r1s. m. pelmarls 
longus, fasda antebnchlf, 
and m. p;~lnvr1S brevis. 

~n'll~ 
c;radual atrophy ti'PO"tu'O!Is Jlil~s 
INCkiD ~ shattllnlng dthe p;~m.r 
'-"· dddy llfrecthg th• 4111 lnd 5th clglts. 
ow.~ pmod ofye.art, the CDIInclln! !NY 
boalm• JO ,_., lhlt the ftngl!n assumo 1 

fltoloed posll!on (loottll ft!ger\fps!Dudllng the 
p;~ms). ....,..,tymmpramslng the gruplng 
1bllty of the h1nd. "1"lw aiMS d Dupuytren's 
c:ontJacture are poorly LndeniDod. but rt I• ~ 
~ Cllmman anlllon. mast prevalent 
In miii<Mr 40 anclassodlted wldl chronic 
ltwrcl......, ~-e.. amDif•). T~atment 
gl!nonlly Cllnslrb of mmpleb! SUIIICII 
removal of the p;~lmatiPO"I!U'OSis. 

Vag'N -_..L-~~J 
Retlnaa~lum 
miiKlllorum 
llexorum 

aamm..,ls 
tenlfnum 

mi.IIIOJorum 
llexorum lf'IA-it-i-lf-tt'ii"-- M. pronator 

M. ft.,.,. ----,,.-1+-rfl­
dlgltonm 

.. perftmlls 

q111dlllllls 

+-f+l--- M. ftela pdii<B 
longL& 

*"--- M. ftela IAipl 
r.adlalls 



M. lnnerosseus 
dorsals I 

M. add.Jcmr polllds 
(aput transwrswn) 

Mm. --~~~~~~~~~~ 
klmbrbles 

M.opponens 
dlgltlmlnlml 

M. ft!lfOr dlglll 
mlrimlbl"ft(s 

M.~ctor 
digiti rnnlml 

C Supsflclil musdes of the hand. 
llflllCIWd: Tendon sheaths. 

M. adduclar polllds 
(caput obllquum) 

M. llellor pollcls briMs 
(aput superllclale) 

M. ibductor pollds 
l:rwls 

M. GpponeN pollcls 

\ '-. ~na<11lum ~ 
'-. lor~m lloonom 

' N. abduclar 
polllds longus 

M. fleJa dlgltDnom 
superfldalls 

lll!ndcns 

'Qnc!CIIIi~h~Ntb Clll_...., 
The cll!1bl t:Lndon she2lto aftltetltwnb Is 
mntlnuous witt! tho Cll!llllli<ncton sh..rtlt 
d tho pollds langUL The remalring ftlger.s 
show v.ntlble ammunlallon with tho ca111111 
lioncton shelths (A is the most ammon 
v.nlllllcn).lnfectlonswi!Hntltetmdan 
shelths fran punc:bJre wounds crftho flngtn 
an tr.Kk pr<ldmallyto (J)IIlmunkatlng sp;~ce 
of tho hand. 

A I c 

,___....,.,. __ -++-:...---- "'· lle>oord~rlm 
profundus lionctons 

M. ft!IIDrdlgliDrum ---+~w~A+I.-IHI­
pnofundus lll!ndons 

D MlddlelayerofmuiiCies.~ 
mowa M. flaor dlgltDrum 
superllclalrs, m m. ftexcr 
carp radi~lis and ulnari$, 
and m. pronawr quad~. 

M. alli!nlllf polllds bn!vls 

M. fleJar pol Ids longUJ 

N -
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Muscles of the Hand: Middle & Deep Layers 

Rg. 2U4 lntJIMk ln'l&!ldes: 
Middle and deep layers 
Right h;!nd, palrmr surface. 

Mm.lumbtfc:ales --\A~~~ip,~~ 
M. abductor -..,.,.,.-.. 
dlglttmlnlml 

M.ftl!*lrd'gltt 
minim! breW 

M. opponens d~ mlnml 
M. ftl!liOC'clgltt mnlml breWs 

M. abdllCtOC' 
dlglttmlnlml 

A Mlddleliyefofmusclesofttlehilnd. 

M. ftl!ll« pol !Ids 
longus tl!ndon 

M. adductor poll(~ 
(t.lpUt tr<lnMnUm) 
M. adductor poll~ 
(t.lpUtobtquum) 
M.ftemrpolllcls 
b~s 

M.adductorpolld's 
Olt: M. flelulr dfgltDnJm profundus. Mm.l'n1lero&sel -----\~~c.;;-~~"'--.~1i'--£.lli:l 
mm. lumbl1c.ale.s, m. fli!XIlr pollfcls longus. 
and m. flexur digiti minimi. 

doo:.JII!S 1-N 

B Deep muscles of !he hilnd.OJt' M. opJ» 
nens digiti mlnlml, m. opponens pol lids. 
m. flexor pollici$ bre\'i$. and m. addu~ 
tor polllds (caput transwnum and aput 
obllquum). 

M. ftean pol Ids 
bmls(c:aput 
pnlfll nciJ m) 

~~ ... ~-- M.opponens 
polld's 

M. abdllCtOC' pol leis 
longus undon 

M. ectl!nsorpollds flmls 



Fig. 21. f5 OrtgiMand lft!lertt01'15 
Right hand. Mulde origins shown in red, 

insertions in blue. 

M. ~bduelllr 
digiti mlnlml 

M.brdJVII 
mlrimb....rs 

r.lm.~ 

r.l. br pollds lcngJs 

r.l. br pollds b....rs ~ 
m. abductor polllds b....rs 

r.l.lntl!rooseus doruls I 

M. opponens dtgtl mnmt ~~~'---- M.ftoorarplndtalls 

M. l!:leleniOrarpl unaris --·:)Iii~~,...,.., M. opponens pollca 

M, abductor polllcis longus 

M. abGictrr pollds 1wW 

(i)M. hl2raaela palmaris I 

Ci)M. hl2raaeladorsaltsll 

®M. ......_. donolls. 

® M. hbrosseus polmarts 11 

Q)M. hl2raaeladanallltv 

@M • .,.._Piimlrft Ill 

A Danai (posterior) view. 

M.-nsor 
~ltlmlnlml 

]09 

I .. 
I 
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Dorsum of the Hand 

Rg. 21.15 ~naculum musaalonam otB~sorum IIIII 
d-1 carpal Iandon sheaths 
Right hand, posterior(dorsal) view. 

~1.3,.;141-,...#,F-,f.-..-JL- Ca!IIUIA 
·-cf)1el 

Rg. 21.11 Mlltdes and tmdons of the do.num 
Right hand. 

A Posterlor(dorsil) llltw. 
M.exr.nsor 

pclllds brevis 

M.emr-dglllonJm 

M. emnoar c.J11 ulrwfs 



,. 21. fl ApoMUJO!Is dorsalis 
ltight hand, middle finger. lhl! apane.roses dorsales pennh the long 
digitlll flll!liiQ ind the short muscles al the h,nd to iKt on ,u three finger 
jolnb. 

Tllldlls lrdl!rmt!CIUs --~­
L.umbrtalsllp ~ 

M.lumbrial•ll 

A Postl!rtor view. 

Apanaii'OIIS 
dorufs 

Osrnm. 
Cllrpl lll 

M.l­
dorsallsll 

Os met:;a. 
arpllll 

Phalanx ~ lnb!rllsseul. 

L~\~L 
C Radial view. 

""' ..... - ~\ ~-
JIIp M. ft..., M. Ilea ails II 

dgnaum dgnaum 
suplrlldllls prvlundus 

b!ndon b!ndon 

B Cross section through aput os metacarpi Ill, proximal view. 

M.ll-r 
dlgllorum 
prduncb 
~·den 

D Radi;tl.._ with (OIIImon ~nclon $heath of m m, flexor digitol\lm 
IUperfldalls and profundus opened. 

N -
I .. 
I 

]11 



Muscle Fads (I) 

~ The inbinsic mtadl!.l of the hand are divided into three groups: 
lllliim the thenar, hypQ!hen;!r, and ml!tlle;II'JNI muscles (seep. 314). 

Rg. 2f.'l9 Th1111r 1nd hypothenar 
muscles 
Right h;!nd, palmar (interior) view • 

...... ares 

The then<!r musc:les are ~nsible mr movement of the thumb, while 
tne hypothenar muscles ITIOIIt' the 5tn digit. 



01; mett- -~~...-. 
Gllp!V 

M.ibductor - - ol,, m.. 
dglt!mkllml 

M.~ns -~ir-:-:.:..'lk. 
dlglt!mlnlml 

Hamulur.ossls ----l•..:f 
Ira mall 

A RmltM!d: M. flexor pclllr:ls bn!lils, m. opponens 
pollicis, and m. flexor digiti minimi. 

8 Rfmot.led: M. addue!Dr polllcts. m. abdue!Dr 
poll ids brevis, m. abductor digiti mtnlml, 
and m. opponens digiti minimi. 

flg. 2J.20 Thenar and hypothenar muscles 
Right hand, palmar (antzrfor) 11few. 

Phllllnx 
pi'Oidmalls I 

M.opponens 
pol lei's 

N -
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Muscle Fads (II) 

~ The rnetaCilrpal musdes (J( the hand consist of mm.lumb(ocales 
lllliim ~nd inte!WMi. They ~re ~QP~:~nsible 1\,r tne ITIOI!emC!nt of tne 

digits (wlth tne hypothenars. v.hlch 01ct on the 5til digit). 

fig. 2f..21 Mm.lumbrkales 
Right hind, p;llmir11few. 

Muscle 
group MUidtOrtgln 

fig. 21.22 Mm. lntl!rouel doi"SSIes 
Right hand. p;~lmar view. 

l1g. 21.23 Mm. lntl!rosHI palmares 
Right hand, p;!lmirview. 

l~n Adlon 



r - --;- ..a.._ M. ILmbrttals I 

nnr--f;:::;;:s~ M. lumbrttal$11 

M. !'"- dlgltDnm 
plllfw1dus tl!ndons 

A Mm. lumbric;~le5. 

C Mm.lrerossel p;~lmires. 

M.lumbrlalls Ill 
(otten~~b¥ 
two heads) 

M. krmbrlalls W 
(olton ll'lses II¥ 
two heads) 

Os tr;ope>Oideum 

fiJ. 2U4 Metacarpal muscles 
Right hand. p~~lmar (arerlor) view. 

~~~~--~4-~~--~­
langes 

praldmales 
11-V 

-L..-+.~'-ol .... .f ''~mll-lllll---,,l;-+- lll. lnllroDals 
donabll 

~~_.LI~- I\I. InllroDals 

donalsl 

~ -....L.---J~..J.,j~~ 
mmawpiii-V 

I Mm. Interossei dor1ales. 

N -
I .. 
I 

Jl5 
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Arteries of the Upper Limb 

Rg. 22. 'I Artl!fle.s of the upper nmb 
Right limb, anb!rior view. 

A Mail\ arterial segments. 

A. arous axnmLrlls 
Truncus br;u:tlloa!ph;lllalS 

'-.\'----"~-....:.;:=-;"---- A. thcr.lclca superior 

'• --- Aoctlthcndca 

scapulae A. ~ub-
A. thor.:o- supui;Jrts 

A. drcumlh!lGI} 

dorsals 
\-- = ;..._-=,::;;,- -J;:,._--A.thor.aclc:a 

~'§tj~!-- Arcus palm~rts profundus 

rtT.HSl~~- Arcus palmaris Sj,jperlh:falls 

.E+:!tinr - AI. dlgltllu palma res 
comrn.~nes 

E1~4-- AI. dlgltllu palma res 
pmprloae 

lmr.lhr. 

8 Courseoftilearb!rles. 



Flf. 22.2 Branches of a. subdavta 
Right side. anmlor view. 

A..wrtl!br.~ls 

M.salema 
anterior 

--...~lhil:ill · !H--- A..lllylaldea 

M.oaollnus 
pcoiBtor 

A..tulft" 
~apulirts 

A. ~IJ A. thorkla 
SUpn!<lll Jnl2ma 

fig. 22.4 Arterta of the fore~nn and hillld 

lnflrlor 

lhlncus 
~ails 

TNnaa 
IXIItDalrvlab 

casta I 

Right limb. A. ulnarts and a. r.~dlalls are ln!BmnnectA!d by the IIUIS 
palmaltS supertkYIIs and arcus palma11s profundus, the IT. perfonntes, 
and the clcnal carpal network. 

fiJ. 22.3 Scapular arcade 
Right side. IJCI*rtor vtew. 

"-~·· 
TNRCUS --'"""1::1~"-

thyro­
an~cars 

A.tr.lns­
wrs.aa>ll 

A. drcumftoa _ ...s.;:.._ __ .....:~=/'-;. 

sapLi• 

-....--'l.<r---:1--~ "-"*-----....:::.a 

--=~~r=-
---It~ Palmar natwak Clrp;l 

ll c:~rp;lls dorsals n~ 
Arclls 

ammunls 

r-~f---- ~m~ ,_ 
•nllbndlll 

J..:rPr--- R. tol!llllll 
palmaris (to 
palmar c:~rp;l 
networtc) 

Alas palrnor1s 
supsflclllls 

\ 

A..DII'-Is 

A.ch:unfl...a 
humorlllll2ftcr 

A..ch:unfl...a 
humorl pos!Rrlar 

A..subsapLiorls 

A. profunda 
bnchll 

A. brad!lllls 

palmaris profundus 
A. mmcorp;lls 
palmaris 

Arcus palnwrts 
superflclalls 

Rr. pertar. ~"'-1-~~,...l,- AI. meb­

A..d~ll 
dorsalsand 

;a.d~t.llll 
pai!Nfls 

prop!U 

A Right middle finger, lateril view. 

·­.,.___~+- />A. dlglhles 

I Antllrlcr (p;rlmar) YII!W. 

pel mara 
awnmLI'II!S 

c Posterior (don;l) 'iiew. 

c:~rp;les 
clonoles 

~ 

I 
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Veins & Lymphatics of the Upper Limb 

Rg. 225 Veins of the upper limb 
Right limb, anterior view. 

V.medana ---1-~'="1'1 
Clbltl 

V.medana ----JL..f-~ 
amebl<ldlll 

A SUperfldaiWins. 

Rg. 22.7 ross. cublt1lls 

V.medlllna 
bailca 

VY. ulnares 

Jb_:;..i--- VY. cfgttaii!S 
palm are 

8 DeepWins. 

Right limb, anterior view. The JUbwtaneou5 ~n$ ~ fona t\lbitali$ hiM! 
a highly variable ~une. 

V.aphalica 

V.medlana 
a n1o!bra chn 

A M·shaped. 

V.b;t~~llca 

V.medana 
aphalica 

V.medana 
cubllf 

lr-----1;-- V. medana 
cubiti p lfJiul da 

V.b;t~~llca 

v.~ta 
ICO!SSOI!I 

V.medlan:a 
aphanca 

V.czph;lllcl 

V.medlana 
b.MIIIca 

V.basllla 

f.-+!-- V.medlllna 
an!Sir.Khl 

8 V. cephallca aa::wo11a. 

ng. 22.6 Veins of the donum 
Right haoo, posterior view. 

Vlln"urKture 
Tile veins of fos.sa 01bttabare frequently 
used when di'II'Mng blood. in prep.~ ration. 
a toumlquet Is applied. Tills l!ilows artertal 
blood to flow, but blocks die retum of 
wnaus blood. The ro~ltii\Q Mlng rnalt.l!s 
thevelnsmorelllslbl!and ~pable. 

V. aphallca 

J\-- IJI-- V. po!l'forans 

V.medtana 
basil lei 

v. bast rca 
V.medtana 
antebl<lchll 

C All$ertt v. medlm1 cubld. 



~ Lymph from tile upper ltmb ;md breast drains to n11. ;udllares. The 
llliila supe!'flda11ymphil1ic:s of the upper ltmb lie In Ule wbcut<lneous 

ng. 22.8 l:ymph 'W!:SSels of tile upper limb 
Right limb. 

A AnteriorW!w. 

ng. 22.9 l:ymph1tk dr1ln19e of tfle hind 
Right hand, radial view. MOJt of the hand drail1i5 to n11. axilla res via n11. 
o::ubit<lles. H.,_, the thumb. index fingEr. and dorsum of the hand 
dr.~ln dlrectfy. 

~\tilds~ngl'rom 
the p;imarto dorsal Side 

Rlldal group of 
~cs 

tissue, v.tl11e the deep lymphatics accompanytfle artedes and deep wfns. 
Numerous iln.astllmoses exist~ !he two systems. 

Ulnar bundle 
~ 

Ulnargro~ 
of l)'mphatlcs 

B Posb!rfor view. 

Fig. 22.10 Axlll1ry lymph nodes 
Right side, anterior vi-. N11. m11au ane divided into tfu-ao IIM!s with 
respe<:tto m. pe<:toralls minor. They have major o::llnlcallmportantt' In 
breast o::an«r (seep. 65). 

~ 

I 
t 
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Nerves of Plexus Brachia lis 

~ Almo.st all muscles in the upper limb an! inneMted by pii!XUii 
lllliim br~chi;dis, which ~rises from spinal Olrd ll!gment$ C5 to Tl. The 

interior rami of the spinal nm'H give off direct branches (pm 
supridav!Clllarls «plexus l:nchlalls) and merge t» fonm ttnu 

11ndculus 
posterior 

Fasdalluslatler;olis ~ 
Rlsclallus medialis 

N. subsapUarls ~ 

A.ildlar!s 

trunci, six divisianes (three antl!nor aoo thtl!e postefllll'), and tfll'l!l!! 
fasciCllli. The p;~rs inf'rolclaviculans of plexus brachialis Olnsisn of short 
branches th;rt arise directly from !he f.lsdCllll and long (tennln..Q 
branches th;rt travme the limb. 

C5 

N. thoradcus 
longus 

N. cut.Jneus 
brachl medialis 

Nn. pe.:t:arales 
medialis .and 
t.at.!r.llls 

i Dfttt flttlndt8 jhJm W n:. Clllllf1rnl OIIIV/Id ,._ lndilak 
~·--···· .. ····~---······· .. ·········· .. ····-.. ····-·········--·······~···· .. •·•· .. ···-· 
i l~~!~~~-~~~-.. ···~--········--·~·~·~.1-~ .... .l 
~ . ~~~~~~.~.~~~ .. ·--··· ..... -...... _ ..... __ .......... ~-~ ....... ~ 
: i~~~ i~ ~ . i>--········ .. •·•·•·••·• .. ····-.. ····-·········--·······.;---··········• i N. thoradcus longus i C5-C7 i 



n,. 22.11 Plexus br.chl•lfs 
Right side. i~lorvlew. 

N • ..rtlans 

N. MU$Cillo- -....;..,-1,11;1~1"-- N, tJ!Wifs 
cuuneus Unon of roc1x mechllnnd 

rodll 1112rollll of n. meclarw 
N. rachlls 

A StruCU.re tA pll!lllls bnchialis. 

FafdoJus me~lls --t-~--J 

A. •lla~s --r--.:;:-r,; 

N.allllrls --"""A­
A. draJrnflex3 ---...,.,-'oi~"i; 

l'llm1!11 postl!llor 

N • .......UI>---+-;~~ 
Clltlnous 

N. radials ----:-~-1-'·# 

N, medlanus ---*4-, 

Radii 
posterior 

M. sc.llerius rnetlllus·--+f 

N. dorsalis sc;aptJae 

TNftCUS supeiOr \ 

'llulcus medus 

N. suprasaptJans -......_ 

lhlnaJS llftrlor 

C Cour.seof~ 
bradllalls. 

N. cut.lous N. ulnorls N. thoraa>- N. pector.olls 
antebla<HI medlllls dcnllls lmnlis 

P.nda.Jius llbnlls 

nerwl rnectan N. Rae~>< I-rs} 
med~ 

bdk medlllis anus 
a..-..1 medllnl 

N. umrls 

N. r.tlllb N. medlanLB 

I Division of fmdalll lniD tmnlnal brindles. 

'YI!Ub111 promlftllllS (C7) 

N. spllllllsC8 

A. coratls communi 

A. .. bdMo 

TNna.a bla<Hoaphallaa 

N. subd;Mus 

tostol 

~ 

I 
f 
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Supraclavicular Branches & Fasciculus Posterior 

Rg. 22.12 Supndavtcullr bn~nches 
Right sllaulder. 

M. rflom. 
boldeus m1)ar 

..1...~'V--- Proc. tr.msven1.0 
ohtlls(C1) 

A N. dorsallucapulae. Posterlor'lllew. 

llllllliiiiiill!"""" ..?--"~'---- N. thoradcw; 
longus 

C N. thor.~ deus longus ~nd n. subdavi~JS. 
Right latl!l'il view. 

~ The supradaviallar br.!nches c# pii!XI.Is brachialis arise directly 
~ from the plexus roots (~nterior r~mi of the 111in~II1C!flla) or from 

the tnmd In tile lat!r.ll cervical triangle • 

Ug. tranMtSUrn 
sapulae supertJs 

B N. supra.scapularis. Pmterior view. 

TUbo!n:ulum 
ma)ls 



ng. 22. fJ Alsc1aJII&s pa.tb!flar: Short branches 
Right shoulder. 

f--:.....:1--lll.sub:sc.lpl.fal1s 
supl!rfar 

~ The fascia.Jius posterior gw off tiul!!e short 
..aa branc:fli!S (arising at the level of the pli!XU$ cords} 

and two long br.~nciles (l:!!fmlnal nerves, sao 
pp. 324-325). 

F.lsciUIIorac:o- _ ..:;,....;;........;:_ 
hmbaHs 

8 N. thoracodon;~lls. Posl:!!flon!ew. 

~ 

I 
t 
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Fasciculus Posterior: N. Axlllarls & N. Radialis 

Rg. 22.14 N. ulllarts: Sensory dlstrtbut1an 
Right limb. 

A Almsior view. 

N. cut! new br.ld!ll 
1m ralls super'lor 
(t.!lmlnal~ 

br.lndl ct n. a:Jdlllll1s) 

MoCor lnnciMls lnnerva11ed mi&Sdes 

! ! M. deblcleus ! lr.musrulllra ; M.tnsn'lnor 

N. ax!hrls rn11f be cl;rnaged In .aflxtune of the praldmal h~.me111s. 'Ttlls 
II!Su!D In lmltl!d abllftytoabclH:tlbearm • .andrnJifcaLIIt'ala:ssofprdlle 
«the shoulder. 

11g. 22.15 N. alllarls 
Right side, antl!rior'llkw. 



ng. 22. f6 N. ntdlalls: Sensory distribution 

( 
N. c:utlneus 
bll!CM 

'~ 

B Postl!rlo!'ll!ew. 

N. radlllll (C5-T1) 

l!":~~'!~~~L _______________ J 
i M. tri"PS brathll i 
~--·-·-·----·-···-··· .. ·-·-·---.. ·-·-·-· .. -··-·-·-·--· ........... ~ ! Rr.nua.olares i M. •-•• i ' ft.ii;d;j;d;i;·---------------·--1 

[_ ________________ _[~~~~~;!~~~~~~~~~~~~~=~] 
! L~:.!.~:!!!!:!!4·-·-·-·----·-·-·-·----·-·-·--·-·~---.J 
i i M. ecllensordgllllrum i 

~ R. pnlfundus (llnnilal [~~~;~?~~~~~~~~~=~~~~~=~:~] 
i breath : N. lllte!OIMuJ i M. ectensor arpl uharls i 

I poa1o~ [~~~[~~~~~:~~~~~~:::] 
! i M. abducmr polllds longaa i 

i Rr. ar11cUIIIcines n. radalls: Clpa.la art. h.lml!ll • 
~-···························-··--·········--······-··········--·········-·········-··· .. ····""' 

Fig. 22. f7 N. radlllls 
Right limb, a~or view >Mth fomrm proniltl!ld. 

1\Mdrul~o~~ 
postl!llor 

A. axllarls 

N.radtllls 

N. radialis (In sulcur. 
I1I!N radahs) 

N. all.w1e<alndlll 
labnlls lnfetlor 

M. triceps 
bll!CM 

fP.'~---N.r.adLJirs, r. prllfuoldus 
Qn RJpll\aWa!\111) 

Rldlllb _.Jj~~ 
mi.ISCiegroup 

lll.abd.u:llr -..!lA~,...// 
polld's longus 

M.~rpoltdsb~s 

M.all!n~« --+1'-~-~<t•,nt 
dglllli'Um 

Chlllnlc ~lonofn. l'<ldlllfs In thellildla(e.g~due toextencle<l/ 
II1'(M'Op«0'11tich use)maye<~USelossofsennlkltHltmo!Drfunctlon In 
the hind, farelrm. <ll'ld posterior <m~.i\101'1.' dlsbllnJII'Ies (e.g., d.lr!ng 
a nest!!~) affe<t fewet ml.lldes, potOltlally ~ltlng tn \Mist drtJP \lAth 
lntlcl function d m. trioeps bradlll 

~ 

I e 
f 
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Fasciculus Medialis & Fasciculus Lateralls 

~ The fascia.li medialis at1d lab!ralis give off four short br.anches. 
lllliim The nn. i~obrilct1i~lu ane induded with the short br.lndles 

Rr. filrdc:uluslalll!!rals aiMI medialis 

lnnl!nllt:l!d mUlde 

iS~..tll...-,.. ___ ................. -------·-·r· ........ --............ ----·--·-·-·-·r·-·-·---·-·-· .. ---·-· .. -... -.-·-·---·-i 
~ I I flsdc:IJUS f I ! N. pectonllls '-ails ! cs~ ! latlnlls 1 M. pecknlls ma)cr ! 
~---···········------····io······--··•i•···----··-·······io······-·······--·····-·········-···i ! N. pectonllls medialis ! a-n i I M. pectoniiS maJor and ! 
! + ~ !mhr ~ r---···········------···t······--···! t·······-····· .. ··--·····-···· .. ····-.. ··: 
i N. «Wneus lndlll i n : i 
L~!~-·-··------····~·-····--··-! FasckUus ' 
~ N. adaneus ~ ~ medialis ~ 
i tm.brachll meclalh i C8-n : i -<sa-Y blllnthes) 
!-----·-·-·-·-·--------·-·~ ......... --.. ·-! I 
! 1*1. ! 12-D ~ f 
i ~ntd1illls t : i ~ 
rt;.;i(i;;;.;;.;-~~---····----·-········-····--····-······-···1 

r---···········-------··r·····--···:-···----··-······r;;.··;;;;;;~;·hW~;· .. ····· .. -··-~ 
i N. musculotutaneus i C5-C7 : l'llldcUoa i M. blcleps brachll 
: : : latlnlls : M. bladfahs : 
~---···········------····•······--···i i-······-·······--·····-·········-···i i N. mecr • ..., i a-T1 i-·----·-···1 See .,. l28 i 
~----·-·-·-·-·--------·-·r·-...... --...... FascktJus r·-·-·---·-·-·----·-·--.. ·-·-·-·---·-~ 
! N. ulnerls : 0-n : medialis : Seep. 329 i 
f>··-·····--·······-·····--··"······--···'····----··-·······'-··-----------········-··-···"' 

fig. 22.19 Short br;mcha: Seniory dlstrfbuUan 

A An!zrforvtew. 

N.cuuneus 
~lmedlillls 

8 ~lforvfew. 

of plexus brachialis, although they are adually the Cllt.aneous br~llehe.s 
of the 2nd and 3rd nn. intercost.ales. 

Rg. 22.18 Fasdroll medialis and lateral is: Short branches 
Right side. anta!or view. 

,A~.,-- Plexusbladfalts 
(cs-n) 

r'f.~H~~-==:....--- N. l)e<t.Ords 
medlllis 

~_..,.~=--- M.l)t(ll)l1llls 
minor 

~-""""'"'""=':-:-- M.l)t(ll)l1llls 
rTII)or 

A Nn. pectorales medialis and lab!ralis. 

8 Nn.lnterc:ostllbrachiales. 

R.Grtln&S 
anterior, n. 
lntera>sUits 2 

R.Grtln&S 
latfralls.n. 
lnlewst.llls 4 



n,. 22.20 N. mu10.1loaataneus 
Right limb. antB1or YIN. 

N. mUJwloc:utaneus 

M. bkzp:s bradlll, ---+­
aputlangum 

Pnx. FalclaAus 
mi3Cilldous literals 

CUtMleUI 

I M. wblni!I.D ent.bnlctof ili1B'IIIs I 
jR;_-.-;u~~~-,~~~~rt:~i.fti(~;;-;.;---1 
~ ~~ i 
r;;.;·N~-;~~~-;:;;;-~;;;-~;:;;d~;----~ 
1 dlho ann Is purely motor, nrwwllon Dfthl ! 
l~!.':.".!!!'_!_P_u!!!~~------- ---·-·-------' 

Rg. 22.21 N. mu!ICIMcutanms: Sensory dlslrtbulfon 

N.wblnaiS 
oniiDradtn 

latlnlls 

I Posterior vtew. 
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N. Medlanus & N. Ulnarls 

~ Then. medianta is a tenninal branch arising from bo1h fascial· 
lllliim IU$ me\L!Iis ~nd l<!b!l'i!lis. Then. ulnilris ilris;es exd111ively from 

fasclculus medialis. 

Fig. 22.22 N. medlilnUI 
Right limb, .-antertorvfew. 

llg.. 22.2.J N. ml!CJI111us: 
Sensaly dlmfiJutlan 

ITJ;I~+- Nn.dlgllllle 

HrN-~~~- Nn.dlgltlls 
palmall!l 
cmmunes 
r.tn. klmbllalu 
l.andll 

1\!l-~!f-'P..+.-- Nn. dlgltllu 
p;almareJ proplll 

A Antrrfor view. 

Injury of n. medanus c.KlSI!d '-!frat:tln/ 
clslocatlon d tile ebow)alrt may result In 
Olmpronised !lr.lljlllliJ .lbill!y ;and -rybss 
h the lngertfps(see Fig. 2U3l0rtlerrftafes). 
See also arp;al wnnel 'I'JI(t'arne (p. 343). 

p.wlmares 
commune 
and proprfl 

Nn. dtgt.Jies -I~~\ 
p;alrnares 

prop~l 

8 Po5trrlor view. 

N. medliiiWis (e&-n) 

i M. pronllllr tons i 
j"i.\"ii;;,~;;;i;d~u;--·1 

[~-----~~~: 
! brandla tram i M. ft11111r pollcltlonp ! 
i N.lnl2rosseus i"i.\·ti;;,~d~;,;·---·; 

! antebradlll anterior ! prafund18 (racial half) ! 
r----··-·····················<i·•·•·•· .. · .. ---············ ... ~ ... - ........ 
: i M. tM.ctor pollds brevis i I Thenar lftiKIIIar l·i.\·ti.;,~p;,ilci;b~s--·1 
; branch i (Caput superflclllls) i 
~;.;;;;;·~~:--F~~!P.~~·!~~==] 
~ 41~tlles palmares ! 1st an412nd lumbllcals 
iammwwls • 

! Rr • .UO.OIIIfons: Clpsula art. 01bltl and apsula 

L~-~~ .............................. ---············ .. · .. ----·1 
L~~~~~!.~.~~!!.~~~L-.1 
! Conmunlcallng brllndl ID ........ ! 
[~;~~~-~~~!~~:..·=-·:.-.-:==] 



Flfl. 22..34 N. uln•rts: 
Sensory distribution 

A .Are'lorvlew. 

Rt. lrtkU:ollals: capo .... art. a~bltt, .......... lrt. 
Cllllllllo 1nd art. IT'.tlaiPGPt.Wigulls i 1-·····-·····"·--.. ·--.. ··--· .. ·····"·- ..... ---······---.... ----, 

i R. clorNies (tennNI bqache; Nil=-~-~~ : 
! llpolnallln.'*-ll ; 

!'*'. _.., P~~rHm'"""' ~ •·•~l I r-.. :d.ii~t.li;~;.;~;;;;,-;~;"~~.-;;;,;td;l~--~ 
L~~~!!'~.!:.~:~~~'!:!-~~.!'~~-.... .1 

B Pomrtor view. 

RJ. 22.25 N. ulnarls 
Right limb, antBlor view. 

N.ulnarls ---1..., 

M. ftf!IO)r -~*.i'-
d~nm 
plllftmtJs 

Eplcondylus 
medialis 
SUioJs l'llnll 
Ull'llrls 

N ... nor~. palsy Is the J1'tD5t common 
peiphenl ·-!Wrnige. The n. unaris 
Is rncot wlnonble to tnuma or chronic 
comp!BIIon In the ebow joint and an•O. 
unorls ($« p. J43). ~ ~~ auses 
'daing' Dfthe h•ndandollb'ophyofmm. 
lnl!raDel. Senoory ro.... IN often United 
to the Sdl digit. 
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Superficial Veins & Nerves of the Upper Limb 

Rg. 22.26 C'.ublneous rnnervatlon of the upper nmb: 
Anterior vfi!W 

N.med~ 
anus 

~~~~~ 
N.llldlar!s - ;F ~~~} Nn.ln!B' 

Rr. cut.Jnel cmtlles 
latonii!S 

}!4...._- N. cutlneus 
bracffi medialis, 
m.l­
bracthles 

R.pah\alf$. : • .... N. • .... 
Nn. dgltlll!s Nn. dlglt.lles 

palmare p;llmam. 
axnm1.n0 communes 
and proprl and propt 

A Peripher;al Sll!llScty c:u1:;lneous innervation. 

a Segmentlll, radicular cubneaus innervation 
(dmnawmes). 

. 

.................................................... 
ng. 2221 Superftclll cublnecKB wins and IM!I'VK 

of the upper ltmb 

N.cut.1neur. 
anu~chn 

lat~lls 
(n.muswlo­

cutaneus) 

v. «Phhl lea - -----1'1 

Nn.supra­
dalllculares 
Nn.l~ 
«~Stales, 
IT.wtlnel 
lnl8!on!S 

~,....,:.--N.Int~ 
brac:hlalls 

H .... --- N.cut<lneus 
brad! I 
medlah 

1-:8~~'""""--- V. mediaN 
~hll 

~-1-J--- N.cutaneus 

N.uln~rls, 
r.ptlmar!s 

<IIIUb~l 
medl:llls 

l'n!'-";1;~-- N.medai'IJS, 
r. palmaris 

: A A.nterior11iew.Seep.344fornervesofthep;!lm. . . .................................................. . 



..... 1111 1111 .. 1111 ............................ 1111............... . . .. .. 

Nn • ....,. - - -. ... 
cllvlallo.e 

N. cutoneus --.llfP­
bndlll 

mtdlllls 

ta:e_, .... mdonele ---J.~n 
manus 

1!1 Posllerior view. ~ p. 3-46 for n~ t:l the do111um. 

·. 

. .. . . .. . .. 

fJg. 22.21 CUtaneouslnnrrwtlon of the upper limb: 
Postertar vi-

UN~ { R.donalls 

Nn. 
dlgllola 
dorsola 

":"> y Hn. supraclavlallares 

Nn. dlglbiiD 
p.alrnares 
plqlltl 

A PerlpheAI JenliOfY artilneous lnnerwtion. 

1!1 Segmental, radiCllbt a..taneous inMn~:~tion 
(de-matomes). 

~ 

I 
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Posterior Shoulder & Axilla 

Rg. 22.29 PoltBtor shoulder 
Right shoulder, postef10r vi-. RriW M. trapezius (po~rs transversa). 
~ M.su~Qspil'lltus.~ Suprasapular region. 

M. tnpalus. ---:::~:"" 
~dea!ndens 

Rr. art.lol medoles 
livm rr. posllrioru. 

nn.splnolos 

M. tnpezlus, ---::--:::::;:-:-~;j:§=:==~ 
PirS tr.nswna 

M. •uprosplnllus --!.:..:::::::iiii::::::=; 
N. aCUSSD!Io.a __ ......;:;...;,;~.,.. 

and tnnches ar 
pious CIOnllaols 

M. lltlulmus F011a M.- N. wtanow 
doni lnflzpnat:a ITGI)or brfchll pasta1ar 

(n.radlolls) 

N. CUI:M>eUS brfthll 
lne~ls supeior 
(n.ahrls) 

N. wta..., b.-hi 
llbnlls lnflflur 
(n. radlllls) 



NeuiVIIUalllr ti'ICII of the ICII ... 

! ! Sapular ! Ug. tra.-osum sapulae l l 
! (]) : notdl : sl4)tllus. sup ... a ! A. llld n. sup1111a1pulllts ! 

[~I~~~~~I~~~~~~~~~~~~~~~~·J~f~~~~~~~~~J 
! ' lltl'911ar ' ! ! ! ~ ! ,.,_ ; M. teres major and minor ! A. d~a.~mfiiiiCa scapulae ! 
r·--·-... ·-·-·-·------............... ------·-------................. ~.--.................................................... ~ 
! ® ! Tlbps Nma ! M. triaps brao:hl, m. 1 A. profunda bradlll and : 
; , , humiNI, m. teres ma)Dr ; n. ladlals ! 

~--T~--~--~TM:;;;;.;;;j-·····-r·-················-~ 

r~-~"""1~*--....,-~- Ug. tra.-~:~umsapulae 
lnftrtus 

® 
i @ ! ua ~ ! minor, m. trtoeps bradll~ i A. diWmftera humeti 
i ! ,.,_ l m. humerus ! poststor and n. aldlarts . ® : 
; .................................................................................................................................................................................... ~ .............................................. . 
Fig. 22.30 Aldlla: Spatlum a:Jdllare medlale and later.lle 
Right shoulder, po3telfor view. 

A.d'ralmftl!lGI __ ...... ...:::;_"":'l~~ 

scapulae 

)#:.:.,.L....,!L---- Attlcullllo humeti,lofnt 
a ~~SUe 

M. deltoideus 

N. mlarts and a. drcumflexa 
humeri posllerfor 

M. trlaps bnlct!ll, aput 
lltelllle 

N. radialis, rr. mwwlln!S 

-~1--- A. prd!.nda bracM and n. 
radlats (n Julcus nem radialis) 

~ 

I 
t 
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Anterior Shoulder 

Rg. 21.11 Antmor shoulder. 5uperftcwl dlatectlan 
Right shoulder. 

A Sagltlill section through inmlor Will. 

A. thalliCII>' 
aaomlafs 

M. lalfsslmus doni 

I AntBlorvtew.~ Pliltysmll, musde fllsdlll!, superflclil 
layer off.asdi CI!Nfc.alls, and m. pectnralls maJor (davtaJbr 
part).~ Trigonum davipecb)rale (deltopectorale). 

N • .urlcularfJ m111J1110 

Nn. pectanks 
medalls and lltlnlls 

- .....;;!!S:--- M. pec:tzroiLIIN(ar, 
parsS!Iml~ls 



Rg. 22.32 Shoulder: Transverse section 
Right shoulder, lnferlor view. 

t Anterlar 

M. dehllldeus 

Rg. 22.33 Anterior shoulder: Deep dissection 
Right limb. antErior vtew.RI!mowd: M. stErnocleldomas!Dt­
deus, m. omohyoideus, and m. pector.llls major. This dlssec;. 
tion ~Is the ll!UI'OYi!SWiar wntEnb of the lmral aorvir;;~l 
triangle (see pp. S8G-S81) and axilla (:~ee pp. 336-337). 

A. sub- A. thoradca rtl. pectorales 
sapllorls lab!lllls medialis .,d iltenlls 

A. a1d v.ll>dlarts, fasdadl 
af plo!xia bradlillls 

-,~..,;;;:o-- M. rt..mboldous 
m•Jar 

V.Jugulafs 
lntoma, a. a rolls 
mmrn.~rls 

A. ond v. subdavlo 

OavlaJio 

M.subdavlus 

M. pedunlls rrinar 

I 
~ 

I 
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Topography of the Axilla 

Rg. 22.34 Dlssectl1111 of the ulllil 
Right shoulder, anb!!(oorvi-. 

M. blaps bnu:hll 

N.mecbii.IS 

N.un~rb 

FasuiUIIIfs 

i M. pedlnlts major 
! Anter1Gr woll ! M. pedlnlls minor 

·------------------.!-~-~~~---· 
i ~-I i lnlM\Iberwllrgi'DCMI! i 
I j tJ hl.fnel\5 i 
'-·-~~-·-·-·-·-·----·--·-·-·-·-1----·-·-·-·---···---·-·-·-·--..i : l M. sL.Dso::;op!J;I~s ; 
! Pasll!r1Gr woll : M. tons major 
; : M.latlsslll'IJSdom 
,-------------------:-~tt;~;;.d;;;.ll ___ l 

~-~~~~~----·-·----_!_~~~~~~-~-----' 

RIKI>< mod alb 
and radillllllnlls 

n!M modlanl 

A. .and n. 
lhoraaxlorsals 

N. thoradcus fon!r,a 

M. pedorlllb 
minor 

M.subdavlus 

N. lharodcuslangu> 
and a. lhoradca 
1Uper1Gr 

~~~------------ M.~ 

•nt2!1or 

~-------- M.sull­
oapularb 

Fasda.ius porb!rlor Sapulo . . ............................................................................................ 



N. medlanus 

I lf.r1rHmd: Anterlorwall (mm. pectoralis ma­
Jor and minor, and fasda di!VIpec:txlr.llls). 
~ Filsdculr medialis and lateralls fA 
plews brachialis. 

M. biapJ ---+ :=o 
lnd!R 

~---­
lnd!R 

C Rcmomt Fasciculi rne­
dlills and literalls, ind 
illdllary wuels.lfifvmlfd: 
FucloJI us postenor. 

... trtaeps br~ll 

N.radlolls, 
rr. mllllCubru 

M. lle~mo(or 

fudallus llteralls 

A.axllll~s 

I'Udculus medialis 

v. axllllrls 

N.thorldw$ 
lo111uo, •· thonclao 
.,peri or 

A. and n.ttuncD· 
do!Yis 

Fascfculllmralls and 
medialis 
N. suprasc;opulo~s 
(In Incisura scap~Au) 

N. suboapu!.1s 
.. pn.r 
N . ..boapu!.1s 
lnfs1or 

~ 

I 
t 
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Topography of the Brachial & Cubital Regions 

Rg. 22.35 Brac:hlll region 
Right arm, anb!rior view.ltlmcM!d: M. del· 
b:lic:ku, mm. pectcu;~lis m;~jor ~nd minor. 
Rewalfd: Sukus blcfpltalls medialis. 

Aponeurosll 
mLIIO.III 

bldpllls brad-11 

Fossa 
cubltats 

N.uhar!s 
(lns.lc:us 

nemunar!s) 

A.collaler.llls 
ulna lis 
lnfa1or 

N. mUKulo­
cut.w"leus 
(piercing 
m.ar.~co-

brad!lalls) 

M. pector:llls 
m\'lcr 

A.andv. 
311111al'ls 

N. a.t<oneu. 
bradln medialis 
fa5dculus medialis 

N.a.t.Jneu. 
antfbr.lchll 
meda15 

N.l.irwls 

M. II! res major 



I'IJ. 2.Z.lfi Fcm.l mblhllls 
Right elbow, anl8ior~. 

M.blaps ---ttl-..,.-ll~ 
brac:WI 

V.balla 

•47--- N. cvtaneus 
v. a!Phalla ----£~• a!Ubradll 

medialis 

El'fccnotrt•• 
medlills 

W+:-~l-i!1-- V. mecfo,. 

A CUtaneous neurowsaJiir strudllres In 
fossa aabltalls. 

N.e~~uneus 
Supl!ffld.JI arrttbOOII 

N. artanNS 
1rUIJntehl 
lotenolb (n. 

mUKUIOOJtlneus) 

M. biiJ!PIInchll tmclon 

faldo medialis 

v. per~ar., ---f!\t-~4r• 

A.n~dlalls --fL!--~!:1! 

tubltl 

V. mecfana 
a~blll prvfunda 
(v. prill'lns) 

V. mecfana 
ball Ia 

V.bas11a 

N. mtaaJIOC1Jtllneus --...c , 
M. brachioracfalls 

{

ltr.mus-
al•rH 

N. r•llllls ~~: 
l. supor· 

ftd•lls 

M. blcops 
lnchll tmclon 

A.reanrens 
llldl•lls 

A.ulnarls 

A. radialis 

M. s..,tnator -.....,A--

A. mllll!llllt. 
uhorls lrlertar 

A. CDIJ.mnlls 
ulna~s .,pertar, 
n.ulnarls 

M. extmscr c;rpl 
llldlalb longus 

};;i!B-:-- Apanourmls 

M. lnchkltadlalls 

V. aphollca ---•' 

V.medllnl 
ontebrachl 

B Superfidal part of fossa cubitilis.l1mii:Md: 
fiKiie and eplfasdal neui'OVIScular strudllres. 

musculi 
bidpllls 
br.c:hll 

A. c:olal2r.lfs 
ulnarls superior. 
n.llNIIfs 

~e}M. 
pi'DNIDr 

Cllput -ulnare 

M. fteloDr c;rpl 
llldlalls 

M.palrna~s 
long~a 

... ....__ M. fteloDr c;rpl 
ulnarls 

C Deep part of fossa cubit:alis..lll!t!looed­
M. biceps brii:Hi (dist;ol muKie ~ly). 

.lle!rvmd: M. blild-llcndli lis. 
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Topography of the Forearm 

Rg. Zl.3J Ant2rlor forunn 
Right forearm, anterior vi-. 

N. medlanus 

M.b~ 
l:nchn 

M.l:nchlalll 

M.bups 
l:nchll 
tl!ndan 

A.. rildlats 

M.bndlfo. 
radLJIIs 

M.fl...,. 
car~~~ radalls 

M. l1ooa ---:-~+II 
pollds longus 

lhonar Aponl!lnllls 
......0.. palmaris 

A Superftdallayer. Rmx1ml: Fed~~e and superficial 
neurovasaJIIture. 

M.tnaps 
l:ndtll 

A.wlllbnlis 
ulrwrts fnf1erior 

A. wlllbnlis 
ulrwrls suplllor, 
n.uNtl 

£pk:Dnct,lus 
medal Is 

A. bradtlalls 

M.pnN!Dr 
teres 

M. fluor a rill 
radialis 

Aponouro:!ls 
muSOJn bldpo 
ltlobradtll 
M.panwts 
longus 

M. fluor a rill 
ulrwrts 

M.b~ 
l:nchll 

M. lnctllalll 

M.bradlb-
rildiil15 

N. rildlals, 
r. superftdalls 

M.bk2ps 
brxhn 
tl!ndan 

A.lnl8'oal!ol 
mmmunls 

A.lnle'am!2 
po$111!11or 

A.lrte'ossa 
antslor 

M,p_,.. 
~~ 

A.rildLJIIs 

M. ftSDr ---1H ..... 
polllds long~a 

M. abductor--,. n_, 
polllds long~a 

N. med!.!us, 
r.panwt• 

N.med!.luo 

A..mllotlnlil. 
ulnorts "'pator. 
n. llNrts 

A.. mllotlnlls 
ul111rts lnf1erior 

£pk:Dnct,lus 
meclolis 

M. pni<Eor 
12ns,aoput 
I'll morale 

M.fler:rcar!ll 
radLJIIs 

M.panwts 
longus 

M.pnNIDr 
lisa, caput 
ul111,_ 

M. fluor 
dlgliDNm 
superftclllll 

M.ller:r 
ar~~~un.rts 

M. fDlr dlgltDrum 
superftdalll undons 

A • .,d n. llnarfs 
Rellnao~klm mUSO>­
Iorum ftoorum 

Hypalhonor mUKies 

8 Middle I aye-. Ptlrttally mn!Md: Superftdal flll!lUirs (m. prona­
tor teres, m. p;~lmarts longus, and m. flexor carpi radialis). 



{ 

lt.m~&-
t\llns 

ll SUfi"'"· 
N. radlolls ftdalls 

llpn>­
fundus 

A..radlllls 

M.lnd11o· 
radio~ Is 

M. no---;,.,.-fl .. 
dldtarum 

superfldllls. 
~radlolle 

fiJ. 22.31 Postlerlor forearm 
Right forearm, ;ultErior view during pronitlon. lllrlf«1'ed: M . .Jnconeus 
;mel m. trfceps brachn. RestctM: M. edl!nsor carpi ulnarfs and m. exb!n­
sor dlgltorum. 

A. br.adtlllls 

'*"~~- M. blo!ps brachll M. anc:oneu5 -....,..~.-.-u 
~·don 

M.lleoor 
dl!1tarum 
sup8"ftdalls 
~B~dons 

M. extBlscr ----,....;;~ 

arplulnarts 

A.~oa--t---'~ 
tea~rrens 

Passage --I~-! 
~ 

membrana 
lnta'lmea 

~· - '---- N.lnter'<WieUS 
anttbradln 
posterior 

:-:-"'t--'i'-- M. -nsor 
polllds longus 

~:+--- M. abdudor 
polllds longus 

"""'"~-- M. sflrnsor 
pollld.s brells 

M.-nsorarpl 
radllllslong111 

-itrlt::~'J -~~~- A. radlolls 

A. radialis, 
r. arpalls donals 

M. extensor uopt 
radials brevis 

t!ndon 

M.I!XII!nsDr 
pollcls 
longus 
~·don 

~ 

I 
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Topography of the carpal Region 

Rg. 22.39 Antl!flor carp~l1"1!91on 
Right hand, an1zrior (pahn.ar) view. 

M.flellardlgttl-~~. 
mtnlmttnw 

M.abductor 
dlgttlmlnlml 

Nc:\ls palmaris N. medlilnus, 
superfldds thenar brand! 

M. pakNrlstnw -.....!,--=;;::"""""~lilc"\ 

A C.malr5 ulr~arl$ and deEp p;tlm. 
M. flrmr dlgltonm 

superllclds 

Arcus palmaris N. medanus. 
supeofldds lhenar bnnr:h 

M. flexor pol Ids 
breYis, aput 
Arperftdale 

M.1bWclor 
pollr:bbrwls 

~"...fl~-- M.opponr!nS 
pollc'ls 

M. prooator quadratus 

M. flellarpolllds longus 

M. ftel!tll'polllc!sb~s. 
M. ftemr dlgttl aputsuperflclale 
rrinlml brelr!s 

M. abductor---~ 
dlgttlmlnlml 

a Can.alis carpi with retinaculum musc:u­
lorum flexorum -Mndowed. 

M. opponens polllcls 



Rg. 22.40 C8n11ls uiMrls 
Right hand, ant8ior 
(palmar1 view. 

A Bony landmarb. 

Rg. 22,47 canalis carpt 
ClOSS section 
Right hand, prcldmal \otew. The 
tight fit of sensitive neurovascular 
structures -Mth dmdy apposed, 
frequently moving tendons In 
Clnalis Clrpi often causes prob­
lems (carpal tunnel ~rome) 
when ;my of the structures SWI!II 

01 degenerate. 

Atnts 
palmaris 
profunWs 

'1!1.·~-+---- Han'&llus 

A.andn. 
ul~s 

Ospislf<lnm 

OS!Ist.nwtl 

Os plslfonn!o 

Apanalrosls 

-- ~lma11s 
A. and n. ulna~•. 
IT.S~dafes 

l=!~td;;.---:.:__:':---- A. and n. ulna~•. 
IT. pmfu1des 

:&.•-...?,..--.,..--- anars un.rts 
(prmlmal hiatus) 

----=--:-- Ug. oiJII ""'""""' 

t M. pamarts longus 

- -+,;---,rH,.. -llf---,..J-.,.,_-~f-- M.llemrdlgllo>rum 
suporfi:l;llls m.lons 

B Aperh.ores and walls of canalis ~naris. 

M. 1bd.lctor pall cis 
longus london 

M. atensor pollds 
b~st2ndon 

ao.e...p In •----.f--{6j1Je""':"'-l '.&...._~;;.,...:,u 

Emlnontla h)opothonarts 

OstrtquetnJm 

M. exb!nsor arpl radialis 
b~oUndon 

A Cross section through the right wrist. 
Os M. ex!J!nsar dgllmlm and Os 
~m m, exWnsorlndcls tondons opltrtlm 

Rellnawklm I'I'&ISallorum llborum 
(lg. Clip! traiiWI!13um) 

M. fleJor dlgltorum Suporfi:l;ll ""'""" 
u"orftdalls llndons a. and v. 

--~~~~~;1~~~~~~~~~::~;--- M.fl~~ Ug. o1J11 nK11IIs london 
p;olmaro 

A.llld n. unan.-.i~~~~; 
N. modllnus 

Ospl .............. 

Synovial a.ity 

.iljP~§_~~j-- M. fl.., pdllds 
lcngus tendon 

Os trlquetl\lm ,_-.I., 
~ .. 

1 Structures In canalis ulnaris (green) 0s hlmlllum 
and canatiS carpi (blue). M. n ..... dlgltonm 

profundus llndons 

I 
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Topography of the Palm of the Hand 

Fig. 22.42 Superlldillneui'CMIIGIIilr 
structures of the jMim 
Right hind, a!Urior vtew. 

N.di!JI~Is 
patnal'ls 
prop~ 

(eldustwe 
II'Nd 

n.ulrwrb) 

+ -=-h-- Nn. dlgbl .. p~~lm.,... 
proprft(a:ulwuu 
ofn.mf!dlan~a) 

+t--+- -b..----- N. mf!dlanoa, 
r. pam..t. 

N. rodlolls, 
n.dlg~s 
den:~ Us 

A Sensory IBrllllr1a. £xtensllll owr1ap lld5ts 
~adjacent areas.E.wlusiw nerve 
territories indiCAJted with darbr shading. 

M. ~bdUdl)r--w:~. · 
dlgmmlntnl 

~·-8----~~~~~~--

Fig. 22.oO NeUI'CMIIGI .. ture 
of the finger 
Right middle ftnger, lill!ral view. 

pamarls 

M. p;IINI'Is --------'•""' 

A . .,d n. dlgltJlls A. dl!lltals 
palrmrls proplius palrmrls 

llll11munls 

lnW 

r 
t 

A.dlgblls 
p;~lmalls prop~ 

VInculo ..._ 

IV'_,.,..._ ,._ dlgbles 5NIIlln$ 
propliu 

11-ffi..-- Nn. dlgb~ 
pamares 
proplilol 
lllumb 

~L-:~,...1-- M.addlldllr 
pol lids 

M. llemrpollcls 
brevls.apr.~t 
super11cY!e 

lol.~bdudor 
polllds brewls 

&""...._ __ A. r.dlolls 

'----c.n.lkuh•rls 

VInculo 
longl 

M. ft,... 
dlgllaum 
plduldus 

M. llemr 
dlgltDnm 

superfldals 

A Nerws and arteria. 1!1 Blood supply to the ne.or 
tendons In 1he m1don sheeth. 



n,. 22.44 Deep neuro­
voascular structures 
ofthep;~lm 
Right hand, 
~nll!rtorll!ew. 

~.and nn. --....~h--<--*'~ 
dlgltlil!s 
p;lim.an!S 

ptOj)l1l 

Mm. h.mlxfcail!s 
Aa.df9't.JII!i 

palma res 
communes 

AmiS palmaris 
swerfidlirs 

M. ftexordlglll 
mlnlml briMs 

M . .:lbductordf!111 
mlnlml 

M.llexor-­
urplulnarll 

M. flext~r pollcls longus 
M. fllol« arpl ntefllis 

A Artus pai!Tiilrls superfldalis. 

M.cpponens 
pel lids 

Retln1wlum ~T~USW­
Ion.m fll!l!tln.m 
A. ractalls. r. pal­
marlssuperflclalls 
N.medllnus 
M.I)I'(H'Iilb)r 
quaa.ms 
A.radlah 

Mm. l!!lrtl!nsorarpl 
ra.tallllcngus <~nd 
briMs 

Ill. alxllctor 
dl!fllmlnml 

M.fttlt«d~ltl ~tfllft\\11 
m'nlmlbnMJ 

n,. 22.4S Innervation 
patterns In the palm 
Right hand, R. aJ~m~unlans 
ilntl!rfor VIew. medii nus 

R. CXXTrnunlans 
UlnlrfS 

A Ulnar et:~mm~t­
nlc<ltfng branch 
(45% of cises). 

B Median <llld ulnar 
communiCating 
branches (20%). 

C No communk<ltfr~g 
branches (20%). 

----,ff-'.~ Mm.lumbrlcales 

..,...,#-4"- M. •nlwctor 

AI. mrtaarpales --'I:.:~MMilitt-!H:'toi .. Wfl 

pollcll,gput 
lrl n:llll!nU m 
M.abductor 
polldslftllls 

ptlmares 
M.opponms 
dl~llmnlml 

Arcus palmaris 
superflr:fals 

{ 

R. pnlfunclls 

N.ulrwls 
R. Juperfldalls 

8 Arcus p;~lm<~rls profundus. 
M.llexor­

carpl uln.atls 

M. lll!la' pel lids 
bnMJ 
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Topography of the Dorsum of the Hand 

Rg. 22.46 Sensory rnnet'VIItlon of the dorsum 
Right hand, posb!rillrview. 

H~#.+r- Nn. dlgltales danalu 
(n. ulnarts) 

A llleM!s of the dol'$um. 

Rg. ZZ.47 AnidDmlc: .linufftlox 
Right hand, radlallllew. The th~lcled •;~1\atomrc snuftbalt• [fo!Hsl 
rad'oalis (Tabati~~)) is bounded by the b!ndons of m. abductor pollicis 
longus and mm. extensors pol lids brevis <~nd longus. 

,_~-r-r~~---N~d~~ 

£lldus1Ye area -+-t-+­
ofn. median us 

N.radlab.~ 
r. superfh:fahs 
andm.dlgl­

tales dorsales 

p.llma~ proprf, 
IT. do1'511es 
(n. med1nus) 

N. dlg11.111s dorsalis 
(<!»::us!Yeareaof 
n.uhart} 

- -+-- N.l.fn;rfs, 
r.dors.111s 

a Seosoty b!ITitories. Exteos~ OYI!dap exists b~ adjaunt <111!lal. 

&d~ neM! b!rritories indi~ with darbr shading. 

M.-c.li'PI 
radkills longUI 

Os metaarpll M. <lbduc:tor 
pol ids longus 



Mrn. IIIUrOSid l 
clor5ales 

A Superfldalstructures. 

flJ.l2AI NeurovaKUiar structures of dte donum 

H-~1'-- N.. rnetacarpales 
dcnales 

'*-· 'i-- M.~r 
ollj1tolvm 

Aa. dlglt.oles ------.-~-+-.. 
cbsales 

M. txl:fnSOr -­
polllds longiD 

8 Deep structuf8. 

~!!!::!L......:!!:Po-- N . ll'lfb. 
orplles 
da""les 
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Transverse Sections 

Rg. Z2A9 Windowed da-ctlon 
Right limb, anberfor view. 

M.blaps--e!::::: 
brachll,apll: 

longum 

M.blaps _ ____;~~~~~~ 
bndlll,apll: 

brew! 

M. braddo· 
nod lab 

A Dls.sectlan of the ann. 

1·11!--- M.lrlaps 
bJa<M 

1 
.... -.lr--- M.llr.:hlafs 

E!olc:ondrl•• 
medial•. 
CDmmonh..t 
offtacn 

_ ...r::.o,!l!!!!'!!'*!:-- Apan ...... ts 
......Uibldpltls 
bJa<M 

M. prorlllor 
teres 

M. flellor c.orpl 
ndtllls 

M.palmorls 
longus 

Ulna 

:11:---- M. fteoor e<~rpl 
uln~rts 

! ~..:......!!'-!------ M.pal~s 

I Dissection of the fan;~nn. 

IOI'QUI 

~=.::----- lldl~culummuKU-
101\111 ft-..m (lg. 
arpltr-) 

---- M.~m.rts 
bn!llls 



n,. 22.50 Transverse sections 
Right ltmb. proxlmal (superior) "Wew. 

Poste!lor 
(do13.111) 

t 

' Antetlor 
(-lnll) 

Septum lntmnusadan~ 
br.ld!ll lmrale 

Humerus 

A Ann (plane of sedlon In Flg. 22A9A). 

Pasllrior 
(clor.AII) 

t 

AniB1or 
(wntr.ll) 

A., v. 1nd n.lnll!ros~us 
1nterlor 

B Foreann (planed section in F"II!J. 22.498). 

M.ebwcmr 
pol lids IOI\QUS 

N.medanus 

N.ulnarts 

N.mediinus 

N. must\Jioc:ut.Jneus 

Ill. fle:xordlgllonJm 
profundus 

N.ulrlllfs 

A.ulnaris 
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Surface Anatomy (I) 

Rg. ZJ. r upper""* 
Antartar vi- ---=~:--- C:Mculio 

Polux­
(dglblsQ 

A Sumce ;~natomy. right limb. 

M. pec~Gr~lls -­
major 

M.~ 

-- M. deltloldeus 

--.....--- V. <>e~lc.. (In lUCUS 
deholdeopec101 ails) 

-- M. tJ1ceps bracHl, 
c..pull .... ~ 

-M.-rarpl 
radt.lfs bngus 

--M.llr.tllo.-dt.ts 

-- Emlrw'lllathenarls 

-4flllflr-- Plllmar wnoLIS 

netwcrt 

I Musculature. left Omb. 

Rg. 23.2 Plllp1ble 
bony promlnencB 
Right limb. 



Q1:Whicft~~usntn115 a~mostvul,_. 
able during l~s punctu1'1:!1 (e.g .. 
drawing blood, lnJectlons)7 

Prac. 
~oldrus racl1 

Anatomlc.lhnuffbaw.[ro­
radlalls (lllbatltre)) 

/ Angulus superior 

M. lnh­
splnma--
M. ~---"'-~-· 

ml]or 

RJ. 23.3 Upper llm.t.: 
Posterior vtew 

caput ~m} M.lr1a!ps 
caput lmr.olr brachll 

--M.-arpl 
....tlills longus 

~
-~~=~m A Surf.la ~NtDmy. left limb. B MUSOJiature, r1ght limb. 

~IT'll/US 
Spln3 f ~lar 

Angu~ 
lmertor 

L caput 
radl 

Q2: l'lllpatlon of~lch slclletallandmarb 
would allow you tu lotilte and examine 
the collatrrilllgamenb d the elbow? 

~ 

f 
I 



Surface Anatomy (II) 

Rg. 214 Palpable bony structui'I!S 
Left hand. 

A ~or(p;~lmar)view. 

Phalangt;t; 

Os triqUetrum--~ 

Ptoc.-­
styloldais ulnae 

I Posterior (dena!) view. 

--Ntlcutauo 
lntl!rphalan~ls 
pi'Gid'm.llls (PIP) 

Rg. .2.1S SurfiiCI! ll'lltDrny of tfle wrist 
Left wrist. oblique antenllateral view. 

--- M. fli!ICOr<:arpl 
ulnarls tl!ndon 

Eminentia----­
lhenal'ls 

Ql: How can the palpable wndons In the wrist 
be used to detumlne the loc.rtfon of key 
arteries and nerves? 

---M.~IN~S 
longus 
~~ 

Rg. 23.6 .Anitamfc inuflbox [fovellildlillrs (Tibitf~re)] 
IJ!ft hand, oblique pcstl!rolmralllfew. 

M. extensor - -,f"""T-­
dlglton~m tendonJ, 

m:e WI'IOJUm dorsa lie 

Q4: Tendemm in the base of the an~tomic 
~nuflbOll: can !ll9oest a fr;u:t\lre of which 
of !he carp;~! bones? 

Scot ~beginning on p. 626. 



Fig. 23.7 Palm 

A Suliace al\itcmy,left palm. 

Fig. 23.8 Dorsum 

A Suliace al\itcmy,left hand. 

/ 

Distil tnlnswr.se 
CJaH! 

__-,-- Ptodmal 
tnlnswne crsse 

-----Mlddleaease 

-- Eminentia 
hypothenar!S 

--Dlst.ll wrist a-ease 
--Proldrnal wrist 

<~Use 

B MusOJimlfl!,. right palm. 

B Musajature. right hand. 

·.,;;;....--~<-- M. fii!:IGt polllcls briM' 

M. adductar poll leis bn!W 

.,..,-:;r----;n-- -r-- Clpltl ossa 
met.lcolllll 

- - ltdln.aa~lum m~Aeulcnlm 
at.!niOI'Um 

~ 

f 
I 
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Bones of the Lower Limb 

Rg. X 1 Bones of the IIM'l!r limb 
Right limb. The slo!leton of the lower limb consists d a pelvic girdle ((in­
gulum pelvicum; 0$-~nd os ~crum) ~nd ~n Jttlched free limb. The 

A Antl!rfor VIeW. 

P<ltl!lla 

11blal 
~ 

nbla 

mlnar 

Malleolus 
later.alls 

B Right latzralllfew. 

me limb rs dMded Into the thigh (femur), leg (tlbra and flbcJia), and foot. 
It is connected to the pelvic girdle by the artia.latio aiiGle. 

c Pcm!l1or VII!W. 



Rg. 24.2 Ltne of gr.wtty 
Rlghtlmral'llfew. Thellnedgravlty rui\S~ 
ally from tile 'Whole-body cen'll!r of gr.Mty 
tD tile ground wlh char.actensac points of 
intersection. 

-+--*:.t--- llleatus atUStlaJr. emmus 
~.Iii"~!.:\--- Delsax!s(CII) 

t1flec:llon pGin1s 
cfwrtl!br.al 
mumn 

LQ-,:1\t---- Altlculatlo 
genus 

I~'....---- Altlculltlo 
bllocnu11lls 

Rg. 24.3 Palpable bony promtnences rn the lower Umb 
Mort slzlet.~l elemen13 of ltte lower limb have bony prominences. 
margins, or surfaces (e.g., medial ortlbla1surfae6) tiln c.;m be p.;~lpmd 
til rough the slcln ~nd softussues. 

Trochanur --' 
INjor 

A AIIU!rforlllew. 

Cltsta ~ 

M~aa r ·' 
~-----as::-j 

L
T!ben:ulum 
publwm 

S)mphysis Plbka 
Tubs' -=---"""'"'lsd!ladlcum ____ ., 

B Pos1J!I1orvlew. 
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Pelvic Girdle & Os Coxae 

Rg. 24.4 Pelvic girdle 
Anterior view. Pelvic ring In l'l!d. 

Rg. us Right hlp bone 

Faoso lloao 

Splnolllaa 
1nllorlor sup..tor 

A Anteriorview. 

~ Each peMc girdle consists« 01 hlp bone 
~ (os COI!ae), which articulates with 

aput fanorls. Unll~ the shoulcla' 
girdle. the peMc girdle Is flrmly 
l~rmd Into the alai slaet~n: 
the pilred hlp bones il'l! conn«Ud 
to each other .at the cartilaginous 

Splnolltlca 
onWI1or superior 

symphysis publa and tD os saaum via the 
artiallationeS sacroaiaae. Thete atto~chrnents 
c~ the bony peMc ring (~. pennltllng 
vsy little motion. This mobility Is an lmpor­
tilnt pnnqulslte for the tr.1nsfer of trunk loads 
tD the lower Umb (necesYry for normal gilt). 

Spln•ll•ca 
post..tDr sup..tor 

R.ll'loerlor -
ossb ~s obtlntum 

Fa<IK 
symphyslillls 

Foramen 
abturatum 

B Medial \llew. 



Os11..m -----1~-'------­
(alrPUI} 

~-.E::;t--ft.SjJperfor 
os.slspubls 

-...,z'------lt.lnfe!lar 
oulspubts 

flg. 24.6 Components of os coxae 
Right os COliO!e. The tflree bony elements of os coxae {os Ilium, os 
lsdllum, and os pubis) come togetfler at the acetabcJium. Deflnlt!woe 
fullon of the 'khaped gi'O'Mh plate (trfradlate C;lrtllage) ocxurs 
betw1!en the 14th and 16th )'O!IWS of I~ 

A Triradiate C;lrtilage of os-.. L.ater.ll view. B lbdiograph of right aO!tlbulum of a child. 

Umbus .ntabuli (marvo a~l) I 
;:<>,....----- Flldi!s ll.fla!a .lla!tabuh Ac.!tlbulum 
- +---- FossalKlellbuli 

.,-= -""'>:'"-lndSjlntlcelllbuh 
Spina lsdltldica --

c L.ater.ll view. 

359 



360 

Femur 

Rg. 24.7 Right femur 

Trochanter 
major 

A Antl!rior view. 

Tuto.n:uklm 
adducllolfum 

Eplcondjilus 
medialis 

a Posb!riorview. 



Aaombulum 

'3"""--~Colklm 

li<mor1s 

I 
.,(__ Tln<hlnll!" 

I 
Caufyfus 
mecllolls 

Candylus 
law.! lis 

c Prciaclm.al view. The aaallulum hill been 
sectioned in the horizontal plane. 

Fnduraoffem..-
.,.,..,... hdllra caiiOd ~fill Is In pot1on1s 
wllh DIIHponlols 11'1 most"""'~ IDca.d 
In col~m ~~res of corp~& ftmol1s 
•rol ... frequent •nd Oft usu•ly caiiOd ~ 
lining ln..,. (e.G .. • aor .odenl). 

Fades portBIIrfs 
flmarls 

A 

Fcan 
I~ 

,.,.0, 

Condylus 
medii lis 

D Dlsbl view. See pp. 382- 38.3 for irtlwlatlo genus. 

.· ...... . . 

. 
Ug.capltts 

temol1s 

: Aaombulum 

Oslsdlll 

Rg. 24..1 C.put femorli In artlalldo aJXiile 
Right artlaJiatlo CDCae. sup«tor VIew. 

A TranSVI!rse section. 

Ciput 
femoris 
M!mlnno 
fib ..... 
apsula 
•rttcula"' 
Call~m 
flmarls 

~ 
mojor 

BurH 
1J'odun. 
l2lla 

: B TI-w!!lghted MRI • . . . . . . . . . . . . . ................ . 
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Articulatio coxae: Overview 

Spl~lltaca - - -:- r, 
anbtrlor 
.. perlor 

A Antalor view. 

.Rf. XI Right artladatlo m1IR 
Caput fl!moris artiwlati with the acetabulum of os a.ae at the 
articulatio eoxo~f., a sl)fcial type of spheroidill (balhlnd-sockrt) joint. The 
roughly spherlcilll aput fmlorts (witt! an average radius of OIMture of 
appraxlmmly 2.5 an) Is lirgely contained within the acetabulum. 

I Posterior view. 

Trachantor 
nvjor 

,;.....+--1\lbenlslta 
9utN 

~-~--- Ul'6 
pedlnu 



Rg. 24.10 Artkula1So coxae: Coronal sedfon 
Right ;u11Cl.llatfo COlC3e. antaior ¥few. 

O$illum 
ll.a!t3bulum 

Clput 
fei!IOI'b 
Ug.apl1is 
femoris 

~~...:..... l'oss.l 
acet.1bUI 

~---~ Lolbrum 
-.l.~!{.;~~·?(,Jt!fl!;~,;f, ,,, .J'~ -~ ao:et.lbulare 

A Coronal section. 

Dlltgnoolng ~ dylplllu and dlllocltlan 

a n-ightec:t MRJ. 

Ultrnonography, the mort lmpoltlnt lmagllg method for -lng the 
lmnt h\),ts used tD ldentlfymorpholagh:ol dlanges suet. as hlp dysplasia and 
dbloat!on. Olnltllly,lip dlsloatlon ~nts ~lfwl1111nstlblrty 1nd lmlb!d 

abctJctlon <I Ntkulltlo-. and leg 1holtenlng With ~of the 
glute:.JI folds. 

:::~ 
<~<Babun~ 

. ..:~~:~ ~ 
Os:llflc.ttlcn--==-'-+ 

Cll!n1er 

renur 
lnfe~or 
m.~rgln 
dos 
llum 

I Hlp dllloaollon and 6J$plillfa In a J.montf>.dd. 
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Articulatio Coxae: Ligaments & Capsule 

~ The articulatio CQX.ae h;!s thrt!t! m~jor ligaiTII!Ilts: lig. ~iofl!morale. 
llliim Hg. pubcfanorale, and llg.l!dllofemor.lle. The zona orblaJiarls 

(annular ligament) Is not111slble extzmally and enclrdes oollum 
femoris II~ a buttonhole. 

Rg. X f1 Artfcul1tlo coxae: 
l.ab!rlll vtew 

A Ugamenl3 of articulatio CQX.ae. 

C Acetabulum of rlghtartlaJirtfo OOlC3e. Note: Ug. 
capitis li!morls {cut) tr.msmltr. br;mchi!.S from 
a. obtur.ttllria that noun'sll the caput femotis 
(seep.421). 

Jt.~i~;t~..:-l~~-=$ 
!\!mons 

o:-:i"l.l'--- Trod11nltr 
major 

Trodlanll!r m'nor 

B capsula ar!k:ularts. The capsule has been 
divided and caput fl!lmon's dislocated to 
~the aJt hg. capitis femoris. 



A UgaiYW!I'II:s;nd 
..._k.,.(l"l!d). 

Ug. pubofemD!'IIe 

Momlnno ¥~!Molls '-....... ,._ 

lllfledlonof ~ 
"""'br~ !¥'10\Cal~ 

CDium """"' 

C Ciol)5ula .ticularis.~ Membrana 
flbroN (It level of fanoral neck).~ 
Membr1na synavlitlls. 

A Ugamenl:l and 
_k.,.(l"l!d). 

C Joint C<lpsufe. 

flJ. 24.12 Artla.latlo caae: Antelfor view 

Sp'nonllca -­
llltellor ~perfor 

llg. llo&mor.rle -----... --c major 

Unu 
lnterlnlcharteica 

minor 

1 Ugaments of .UC:ulatla CXllllile. 

VertdlraLW 

1 Ugaments of tnurtla.lloJtlo Cllllillt. 

_...- Vertlbrl L W 

T. 
Ug. langlludiM• 
antorfus 

· --Vertobra LV 

- Pl'um-umDII:IIs 
nal 

Ugg. g<nllfllca lnll!llora 

Spho lsd!ladla 

Symphysis publca 

Tnxhlnllrmnar 
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Anterior Muscles of the Thigh, Hlp & Reglo Glutealls (I) 

Rg. 24..14 MI&!ICies of tfle hlp 1nd tfllgh: Anb.!rlor ,ew (I) 
Right limb. MUK!e origins (0) are shown ill ted, ins«tions (I) ill blue. 

A Rl!mCIIII!d: F'asda liltil (to the lateral tractus llfotlblalls). 

Promonlxlllum 
OS:IIss.xrl 
M. Jl$Ol5 major 

M. Vollltllslntenned:us 

M.$el'll~lnosus 

B Rl!mowd: M. sartorius .and m. n!ctus femoris. 

} 

l'es ansetfrus 
(c:omnon undan 
ofln:ll!l'tlan) 



M.ps-
ma)ot 

"'· 1lacl$ 
Ill. Slrtori<a 

(0) 
M.-

fasdae lata~ 

M. gklb!ur. 
ml!dlw; 

M.plrtfonnls 

M. recbls M. gklb!la 
fi!molls (O) minim us 

M.plrtfonn'l!. 

Ug. 
11oftmor.~le M.olmn-

torliiS 
M. 11op10:1s menu~ 

M. v.IStus M. pectlneiiS 

litt:enlls 

M.vastw 
medalls M. adductllt 

bnMs 

~~~J-f.---- M.adductllt 
magnus 

...-.\-~~-Hirtus 
•~us 

r--*lif---M. arUcular!il 
Qenus 

c l&!nxM!d: M. rectlJs fi!m011s (comple1J!Iy}, m. varstus latl!r.llls. m. vastus 
medialis, m. iliopsoas, and m. b!nsor fasciae lme. 

M.llllcus(O) 

M.s.vtarfus 
(0) 

M.glulals 
ml!dl.a 

M.glulals 
millm.a 

M. plrtfcnnls 

M.v.astus 
litt:enlls(O) 

M.lllopsoa (1) 

M..adGJctor 
mlllmus 

M.WIStUS 
rnedalls(O) 

M. v.ntus ---!~ 
~l!dlus 

(0) 

M.arth::ulal'l!; ---+.=­
genus(O) 

M. p$001$ 
major(O) 

M.ptffonnts 

M.~ 
~morts 

M.~~ 
(0) 

M. obCIJra-
loll <a 
l!ll!:l!mus 

M.adduttor 
bn!Yis 

· .:!!!!i::!!!:.......,,....- M. adductor 
Ma!Jl<D 

111. semimembranosus (I) 

D ~ M. quildl1ceps fl!morfs (m.n!CtUs femo!ts, m. vastus latl!raiiS, 
m. v.utus medialis, m. v.utus inb!irmedius). m. mop.soas, m. tensor 
f111dae latae, m. pectlllWf. and ml~ of m. <~dductor longus. 

~ 
i .. 
~ 
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Anterior Muscles of the Thigh, Hlp & Reglo Glutealls (II) 

Rg. 24.. 15 Ml&!ldes of tfle hlp 1nd tfllgh: Anb!flor ,ew (II) 
Right limb. MUK!e origins (0) are shown ill ted, ins«tions (I) ill blue. 

M. rectur. 
femo!ls 

M.p~ 
fonnls(l} 

M.Q~ 
mlnlmusO) 

M. v.&Stl4 
lmralls 

M.lllojlscm 

M.adducmr 
mlrfmus 

M. plrtfomis (O) 

M. pectineus (0} 

M.OOQI~ 
to~us 

-(0) 

M.g.aclls{O} 

M.adduc=r 
lcngus(O) 

M.adduc=r 
br!Ms{O) 

.,.._,----Hiatlls 
adduc:tolflll 

1.,..---- M.adductor 
magnus,.ll!ndo 

+.---Tublra.fum 
adduc:tolfum 
ftmorls 

M.SI!ml· 
ml!fllbranam (0 

~~~~--M.gnu111s(l) 

A Rmlatlrd: M. gluteus medius and minim liS. m. piriformis. m. obtur.t­
tor!IIS ex!l!mus, m. idductor brt!'ll!s ind long liS, ind m. gridlls. 

M.lltu:us 

M.~ 

M.rectus 
ftmorls 

M.pl~ 
l'onnl$ 

M.giUII!W 
ml'llmus 

M. '\lallus 
tltl!t:llls 

M. M lopso;J s 

M.W$l\IS 
medalls 

M.pec:ttii!US 

M. gr.tdlls 

M.adciJctor 
bngus 

llo'.l~-- M. 1dciJctor 
brei/Is 

M. al'llalarls ------""fiio. 
genur. 

nactur. 
Iliotibial IS 

M.bl~ 
II!ITIOI'Is 

M. 
quadrlc:l!ps 

fe!TIOI'Is 

M.adduc:tar 
mag>ur. 

••~-- M.gradlls 

~._.......,...,_ 1 ~--- M.SII'bxfus 

111---- M. Sl!mlt<!l'ld:nosus 

I Rttnowd: All musdes. 



Frg. 24. ffi Musdes of the hlp, thigh. 
•nd nglo glutelllls: Mecll•l view 
Midsagittal 'ection. 

M.lllacus ___ ___,,...__ 

!ipln3 llaa --- -+, 
3n181Dr supstlr 

M. psoas minor ----r-.t!r'""" 

M. psoas m3jor -----jft~ 

M. obnntortus ----t~r--:1 
~ 

M.~ 

femDI1s 

M. UIIUl•---!:o'l& 
ant.f111" 

OssiKJ\Im 

u . p111formls 

M.glull!us 
mulrn~S 

~--- U. adducmr 
m3!JILA 
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Posterior Muscles of the Thigh, Hlp & Reglo Glutealls (I) 

Rg. 24.17 Muscles of the htp. thtgh, and reglo glutleahs: Postlet1ontew (I) 
Right limb. Muscle origins (0) are shown lr1 red, lnsatlons (I) lr1 blue. 

M.S4!ml-
und~ 

M.senf. 
membnnono 

Tnxhantl!r 
ma)Gr 

M.lllaps 
fl!mor1s. c.1IPUt 
longum 

M.pl;wltlrts 

M. gkl!N;--fl:.;..._---,-..:.;;, 
ma:Jdmus 

M.seml-
llendl'lasus 

M.gr.u:llls 

M.S4!ml-
mem~~ 

Splnallaa 
.lnter!or 
~perior 

M.glutms 
minim us 

M.­
~latae 

~~+1!---- M. plrlfoxmls 

-~!;H-- M.glutms 
med'us 

~F:.:......l.- M.quadr.l!lls 
femarts 
M.glutms 
maxlmur. 

Tr.tctus 
Mloliblal!s 

blcl!ps 
femolls, caput 
langum 

M.plant.1rls 

M. gastroc:nemlus, - -+"lr"-'11'-rlfl 

A Rtmowd: Fasda lm (to tractus lllotlb&alls). 

c.1IPUt medlale lind 
lrtmle 

1 Portlolly rematlfd: Mm. gl~s maxim us ;md medius. 



M.lll!nsor~ 
llt.le(O) 

lll.glub!us M.glutals 
maxlml.ll(O) mlrfmw 

M.gt!melus 
stlper'lor 

M.gemelus 
M.plrl-
fonnls 

lnfer'lor 

M.Gbtura-
M.glutals 

torfl.ll 
medius(!) 

lnll!mus M.quadmus 
femoris 

Ug.s.xro-
tuber.lle M.vastur. 

lab!r.llls(O) 

l\l.llklltmr M.aluta~s 
m~~~~nus mllldmus(l} 

M.adductor 
m~g~l.ll 

M.vastur. 
lntennedll.ll 

c ~ M. semiiBldtnosus ;and m. bleeps femoris (partially); 
m. gluteus maxtmus .md medius (completl!ly). 

M.g~us 
m.Dd:mus (Ol 

M.gemellus 
~ 

M.gemeUus 
tnfftlor 

lll.obtura-
tDrtls 

lrtl!mus 

\\'1~\\\1~,...:.;JIH-IH--M. addooor 
mag nus 

• --M. vastus 
lrunnedus (0) 

;.'f,l~·ilf+---M. blc.eps 
femoris. c.1PUt 
brwe(O) 

M. giiStroc:nlm\1$, -~'----"'-.-­
aput medlllle 1nd 

hrb!nlle (0) 

W ~r§"tt'-t--'"-M. sole~.~~ (0) 

+..!----- M.llblll5 
postl!tfcr (O) 

D RmK1Iifd: Hamstrlngs (m. sa111tmdlnosus. m. semlmembr.lnosus. 
and m. bleeps femorfs), m. glu~s mlnlmus, m. gmrocnemlus, ;md 371 
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Posterior Muscles of the Thigh, Hlp & Reglo Glutealls (II) 

Rg. 24.. fl MI&!ICies of tfle hlp. thigh, 1nchglo glutellls: Posterior vfew (II) 
Right limb. MUK!e origins (0) are shown ill ted, ins«tions (I) ill blue. 

M.gemelus 
superior 

M.gemelus 
lnfi!rfor 

M.obtln­
torius 

ln~us(O} 

M.gluteus 
med\isand 
minim us, 
m. p'Hfmnls (1) 

=--~~~~-M. quadra1US 

M. v.zslus -----'-< 
medlllts(O) 

fmoris(O) 

M.lliopsoa (I) 

M.aclductor 
magnw(l) 

A RtmfM!d: M. plrtfonnls, m. obturator! us Intern II!, m. qu;tdr.lt:Us 
fl!morls, ;md m. ildductllr milgnus. 

M.glub!us -+~~i'Of 
maxim us 

M.gemelkls 
superior 

M.gemelkls 
Irk liar 

M. obtura­
lolfus 

lnlemus 

M.seml­
menilnlnosus 

M. bia!pl femoris 
(Cllp!Jt longum) ;one! 
m. Sl!mltli!ndnotus 

B Remowl1' All musde.s. 

Mm.gi1J12us 
mecl'usand 
mlnlmus,m. 
plr!fonnls 

1-----.!.--~~f--- M. qUidnrtus 
femoris 

l\l.glub!us 
maxim us 

M. pectfni!Ul 

M.vast111 
lmf':llls 

M. adci.H:IDr 
breW 

IIIIW--- M. vast111 
lrtlennedlus 

M. adci.H:IDr 
magnus 

I it-t--- M. bla!jlos 
femoris. 
Qput~ 

M. bia!pl 
femarls 

W Jflll~'+-"--M. 301eus 

l''la•.f-:1--M. tlblarts 
~ 



ng. 24. f9 Musde.s of the h •• tfllgh, and gluteal region: l.atl!ral vfew 
Nrtl£ Tractus iliob"bialis (the thicla!ned b.alld af fascia lata) functions as a tension band 
to reduce the bending IO<!c!J on tne proxim;~l femur. 

M.<jub!us 
mDimus 

l---- Sphlll~ac<~ anurlof 

·~ 
~~-- M. tensor 

flL'IclleiiUe 

373 



174 

Muscle Fads (I) 

Psoai and Dlaa~s muscles 

I h•teb• TXII-tl (Disci I I I 1 M. PfOU mmr ll~les) {llllellll sll'fKeS) 1 Amls dlopedl.- l 1 Asslsb In ~nl rotation of tht peMs , 
~. -------· ••• ~---· ••• -------· • • • • -------· • ~ • • ·-----· ·-----~ Direct llr1lnct.s from t ................... -·····-.. ··········-.. ·•·•·•·•·• .. ··········-······1 !@ Mm. ; i ~\'Bteb~aeTXIH.IV{Discl; ; theklmbarpleu ! •ArtlculllloaBIIIr.ftalouncleamalrotatlon 1 

:.· llopsoa !G> M.psoa i l~les)~a11!111lsll'faaes) : i (psoas)(l24.4) i •lumbrsplne:unltllllflllcontracllon (Wth i 
i ! major : DelpVertllneLI-LV(proc. ! Trodlanterml,.... : : th~tfsftlrl1Md)b81Cisth•trunklarallyto ' 

~ ~·-·--------·-·-·-·~-~~~~!-----·-·-·-·-·--------·-·~ 1-·-----------·--·-·-·-·~ th~r s.ne sfd~llllcmaftontnldlon rlltes the ~ 
L ................ J~.!'!:!1.!-~~---L~~~-----······------·J ...... ___________ J.~:.~~-<~::~? .. L.~~~~~~!.~~~~---········J 

Rg. 24.20 Muscles of the htp 
Right side. 

A M.l11opsoas. 
<~n!l!rtorlllew. 

B Vertically orlen!l!d 
glutNI muscles, 
posterior view. 

""'"..t--® 

¥' ' -"--® 
(?) 

lnnHvadon 

c Horizontally or1en!l!d gluteal 
muscles, poS!I!rtorlllew. 

: : Os saaum (fasdes ~ I • nine superior: tractus I I • Enllri! musdr. exb!nclund l!ldl!mally- th• : 
!(j) M -'IIBIS II1IDiu ! os Ilium (glutaiSirfKe. pars ! Rlollblells ! N. glulals ! hlp In Sllllbland cmronal planD ! 
j ·.., ! ~or), flllda tlloracoklmbals, ! • nine ...rstor. tubemsltas i ...rstos (IS-52) j • ~rfb!rs: abduction · 
i : llg. saaauballl• i glula i ! • Lower fibers: adduction . 
r-···· .. -····~--··· .. -···· .. -···i··~----.. ·-···················--···---· .. -······-·-;--·-··--····-· .. -· .. -····················;·············-····-··-··r········--· .. •·•·•·•· .. ·······--·········· ................ -----······-1 
! • 0s llklm (glu~al.,lfact below the ! ! ! ' 
!G> M.t)ulltlami!dlus ! lllaccrestr.tw.lllneai!glulae ! 11ochamrmajor('*nll j j• Entlr~tmusdellbductsth•hlp.stablllzsthlt j 
; • antator and pasl8lor) ; surface) ; ; pelwls In th• coronal plan• ; 
!-·····-·····-·····-·····-···:·····---···················--··-----········+··-··--··------····················~ ! • Antl!rlorpirt: fieldon and nt:tmal rotation iG) M .,..._ 

1 
m : Os Ilium (glutal.,lfact belowth• ! 11ochanter major i N. glull!us i • l'llsb!rforpart: l!llll!nslon andexbmahvtatlon 

L ... ~~-----~-"--~s.:.~~~-'!':!'~!s.'!'~L--····J-~~~~.!!a.'!L ..... l .. pa~or<IA-sl) L--·---·········--············----····-: 
i · i i i • TenSI!S the fascia lata i 
!0 :. -fasciae i SpN lllacuntnn4•tor 1 Tractus IIDIMills I I • ArtlcUatloCIIIGII!: abductlon. fieldon, and ........_1 I 
~-·-·---·-·---·-·---·-·---·-!-·-·-----·-·-·-·-·-·-·-·-·---·-------·-·-·-·~--·--·---·-------·-·-·-·-·-·-·-·-·-·~·-·-·-·-·-·-·--·-·--·--·~·-·-~~·-·-·-·--·-·-·----·-·-·-·-·-·--·-·-·-·------·-·-·--
' : : : Dftd branchs : • ectanal nntlon, abductlon. and ed8\sloncf !0 M.p~larmls i Facies peMalcfossacrum ! ApaofthlttnxhanlwiNjor ! from the pleu ! artlculatloCIDGII! 
! ! ! ! sacrals (51-52) ! • StabllliesartlculatloCIDGie 



n,. 24.21 Mm. psoas and m.lllacus 
Right sldt'. interlo!'ll!ew. 

n,. 24.23 Deep muscles of the gluteal reglon 

Spll\alilla 
antti!Or$UI)e!Or 

~---- M.glutl!usmetfus 

Ug.~le 

A ~ lilyer~ m. gluteu5 maximu5 ~d. 

M. plr!fomlls 

Mm. gsnel~& 
~uperlot and lnfi!rfor 
M. qUidr.rtus timor1s 
1l'o<lla~ major 

flg. 24.22 Superftclal muscles of the gluteal region 
Right side, postzrfor view. 

M. obtlntorluslntemus 

Splnalsc:hladla 

Mm.gemelus 
s~andlnfi!rfor 

quednrbJ:!I f\mans 
Tl1l<hantl!r ma)af 

OISU 
ht«trodlant!r!cll 



Muscle Fads (II) 

:@ ~ 11Jnctionally, the medial thigh musclt.s are CMsidered 
... ..a. the ~dducton of' the hip. 

I 
Fig. 24..24 Medlil group: Superfklillilyer 
Right sldl!,. ante1orvlew. 

A Schemiltlc. 

Trodl.nl!r 
major 

T~r----~--~ 
minor 

8 Superficial ;ulductor grocJp. 

Medf1l thf!ll! muscles: Su~ I~ 

!==~=-0::::,--- R. superior 
osslspubb 

M. gllldlil. __ ____; 
tl!ndo 



Rg. 24.25 Medlil group: Deep lii!Y'!r 
Right sld~. <~ntel"lorllfew. 

A Schematic. 

ll'ocN~ 
rna )or 

Troctl.1nt:8 - --i;-----';l. 
minor 

Medial thigh musdes: ~ r 
Odaln ln.-tkln 

!!f..;~~,..,."'\:-- ltl!Upeior 
OJsispubls 

r:-;.--=:r-- M. ack\lcllr 
mlnlnus 

I'Emur 

J!!f-------Ji-- M. adductor 
nwgnus 

P'/1..;;:...._-f--- Hlau<ldduc!ortus 
'+-+- __, __ M. adductor 

magnus.~~endo 

~!!!-~- Tuberositas 
tibiae 
Abu~ 

' • • • •AIUaJatlocoae:adductlllnand~l !(!) 111. Gbtul'illlll.a j ~ surfaw af memlnne o!JW. 1 ~ tnxllantefca i N. obtlntol1.a (U. L4) i IVhfllln 
: exlll!mus l -und Its bony bounclarta i i i • stabllllls the pelvis h th~tsaglltll plane , 
[-···-···-·········+··········--····---···---··t--····-·····-········-···TN~~j;;;;;ri;------r;;.;.;-;;;;;d;i;;;;;·;.:;;;;:·;-cil 
:G> M.aclductor l R...._oalspubls ! labklmmedllleafllneaaspen~ i (1.2-LA) i sl~ftalonofth~thl!Jolnt i 
f---~~!~~---······1···········--····---···---··[-.-;;;;~·rw;;;;.;.;T:p;;;·;;;;;;;;.-;;-,j~--r:-:;~;;,;;;;.;.;,;;~·_;;;;;.--, 
i l i lablumnwclileoflneaaspn ! Gbtullll0ri.a(l24.4) i andsl~fledon(thebel'ldnouslnm'IIOn i 
[q, M.adductor t R...._oalspubls,r.GUislschl, t········-·-·····--······T·····--········--·1 lsalso-lnlntemalrotaaon) : 
!1 -nus i tuberlsctolldlalm I • Pal .':~~~dtua~ ("bel'ldl mnous :. • Pln supjtrfldlla ! • Subihle$ the peMs h lhe-1 and ; 

,_, ; ! n-_, I' ""IW U I bl ftl ( 4) ; 
: i i addudDitum i N. tl a L I saglltll plane J77 
!. .•.•.•.•.•.•.•.•.•.•.•.•.•.•.•.•. 1 .................... --·······---·····---····'--·······-·········-··············-·······'······················-------'--············· .. ··············----···············---····"' 
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Muscle Fads (Ill) 

The anberior and posterior musdes of the tfligh can be dassiflfld as 
extenso~ ~nd ~. ~ly. with regard to the knee joint. 

fig. 24..26 Anterior tflfgh miiiKiel 
Right sf ell!. anterior \I lew. 

A Schem;rt!c. 

Splnalllaca 
lln!J!rlors~ 

Spinal hac:.\ 
anteriorlnfe!lor -~•"""' 
Aaabularnxlf -----'!i!!!!IS 

M.v.mus 
lm!r.ails 

B Superlici;!l group. 

Anb!rlor tllrgh muscles 

C Deepgroup.~:M.sarrorius~nd 
m. rectus femoris. 



ng. 24.21 Pam!flortfllgh mllKies 
Right side, posberiorview. 

A Sdlematlc. 

Podl!ltor lhlgh muscles 

B Supailclal group. 

1.-.san 

Common 
htad 

Mlmbnna 
lntero:II:W9 
cruris 

C Deep group.~ M. bleeps hmorls 
Qong head) ;md m. semltl!ndlnosus. 

; i i : • Arllculatlo- (long !-Gel): 
i Clput longum: tUier lsdlladla~m.llg. i i ! alllnds tile h._ slablllla tllit 

• : MCJOtuiNnl• (a~mmon heed with I I N. tlblllls (LS-S21 : pfils In thit sagltUI pllne 
~~ M. bloeps femorts ·:i m. semlh!n.,osta) :,;. Qput ftbulae !.. : • ArtlaJatlogenus: llltldonand 
; : alllmal-on 
: !-c.;~-~-~biij·;·i;;~~in;···--~ ,.~,.·:·~~;t;;;;,~;-·!·;a;~Mi;;;~;;t;;;·~~;t·--····1 
: i aspen~ (h tllit mlddletHrd Dltllefem.-,: I (15-SZ) : IIICieiNI rotation : ·-·····-·······-·····-·····-···!·-··---···················--------········--t>························--····-··················<t················-·····-·······-·•·· .. ···--·······-·····--·······-·····--····~ 
!a> M. semlm~tmlnnosus ! Tuber IKhladkum I Condylus medlllls Dl tlbla.lfa. I ! • ArllculltloG~G~C -ds the I 
~-----····-···-···-··:·-----··········--------------~~~~~~~~~~~ : Np, slablllrstlle peMs In the i 
! : Tuber lschladla~m,llg. saaatuberale ! Medial tD tubeiOSitas tibiae. pH ! N. tlblllls (LS-52) : sagittal plane 
~~ M.semhltndnosus : (llOMmonheeclwlthlongheeclolm. ! .-Tius(alongwlththewndons ! : •ArtlaJatlogenus:flalcnand , 
! ! blmps Mnorls) ! of m. g~adlls and m. Slrtaflls) ! ! lntl!rNI rot1t1on ! ·-·· .. ··-········-·····-····---······-·---··-·· .................... --··---··-········--'-························--····-········ .. ·········"················-.. ····-.. ·····--······ .. ···--.. ·····---·····--·· .. ····-·····--····~ 
L~P.:-~-~!.~:-~~·-----·-···············----------·-·····--························----···-···································--·-··--·-····--·-···-----·-·--·-···--·····················--·! 
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Tibia & Fibula 

~ The tibia and flbula arUculm ollt two ]Dints, alloWing llmrmd 
lllli3ill motion (rotation). M~mbr;Jna i~ cruris is~ she<!t oftuugh 

conn~ tissue that ser1leS il!i an origin for several 

Fig. 25. J Tibia and fibula 
Right~. 

A ~orviii'W. 

Facla-­
lmnrhs l 

~~'---Tubormltls 
tlbloe 

:==t---Ma~ 
lnlll!rior 

musdes In the leg. It also acts wttn syndesm051s tlbloflbulal1s tD sta biiiZ! 
~rtituliltio tillotrur~lis. 

SUlcus ""'llealo~s ::t 
(for m.lfllohs 

pomrior, tendo) 

Malleolus 
medohs 

II IW~rior view. 

fo55ll molleol 
lab! rail 

Malleolus 
latlenoils 



C Proximal view. 

Fades Facies 
pomllot pomrlar 

-( rnte::.r. ~ :.-{f-z-L 
Abula Fades \ 

D Transverse sKtfon, SliP« lor W!w. 

E Distal view. 

medtllls /\ 

Fades 
lmrah 

--Margo 
a~ot 

FbUr fnldune 
Wilen clagnoing al'lxAat fr.ld!Jre.lt 
Is lmpo!Unt to d~he IIAielhet !he 
.syndesmosis (see p.l80) Is d'sn.¢ed. Flbulor 
fnlcb.res ITlll' omit distal to. lew! ¥Aih. Q" 

ptOICl'NI to the l)'ndeimosls; the lc:rt\110 
hqLII!I'rt!yii1\IOivt'tlearfng dlhe syndesmosis. 

In tills fr.H:tl.re.locatl!d proximal to the 
~Is. the syncle.!masls if tom. as 
lndr.::mdll!l'th~wldeftl!d m~LJI joint~ 
of the articulatio tlloO"uralts (sM' p. 405). 

-
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Articulatio Genus: OVerview 

~ In articulatio gen111, tile ftmur arti011ab!s with the tibia and 
lllliim p~tell~. Both join!$ ~re contilined within a common c;arnule and 

have communicating articular c.n!tles.Nce: The flbula Is not 

Rg. 25.2 Right M'tfcullltlo genus 

A Ant!rfor view. 

C l.am"ill view. 

included in the knee joint (mnb'ast to the humerus in the elbow; Sft 

p. 282). lnsteed, it fomrl$ a $illl)ill;lte rigid arti01Won with the tibi~. 

flbulil 

8 Postmorvlew. 



fig. 2S.J Artla.llatlo genus: 
Radiographs 

A Anlfiopostl!rfor profectlon. 

a L.atl!ral projection. 

A Antl!l1or 
view. 

B Postl!rtor 
view. 

Ug. patelae (M. qllidriaps Bursa subtul3neo~ 
r.mo.ls. tendo) p~llrls 

t..:.,---- Rad(91plic 
vlewlnD 

'-,c::;~.:..tll:-r=T--- Joint spacz 

Fac:lespatehrts---!-,,.-.t.}.'i:=~~~~~~~'-...-l:.-~-lemotls .. Membrana 
~ails 

111 ......... ,.. lb'OSII ----,:~...!.. 
apsl.iulrUculltls y--- ~:! 

l.lg. cdlatlor>l~ - ---;.'"="-' tblole 
ftbull~ -~-.;;; ....... -+r+---::r-- Ugg. ~ 

cand)ius llllonlls 
lemotls 

c TrimMrse SI!CI:lon tflrough fl!moro. 
patellar joinL Distal view willl right 
knft in slight flexion. 

D Radiographic view of patella and fenoral 
trochle~. Tangential radiographic view 
with right lmee In 150 degrees afllexlon 
("wnrise" vii!!W). Note the width al the 
joint space due til the !flick .titular 
cartllilge. 

IJtn.IS 
!;L.J,-~-- Condylus 

mecfalls 
femotls 

tt 
i .. 
i 
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Articulatio Genus: Capsule, Ligaments & Bursae 

Rg. 25.5 L1glments of artlallltfo genus 
Antefoarview of right lcnee. 

M.YISIIJJ--~~"" 
ll!tnlls 

Retfnacuh.m p;ltl!lae 
lmraletr.lnS'o'B'S.lle 

Ug. Ollimf:lle 
tlllal~ 

Retfn:acuh.m~llle --..,..../,+­ l(-!.,..:....,f-+;m'------ Aetfnawlum 
lllenle longit11dnale pmlemedllle 

IIII'IMnlle 

..-:O'M---- R.etfnawlum 

--!--lbla 

------::!---Membrana 
l~ci\I~S 

p;ltl!lat! medtale 
longltl.ldlnale 



Rf. 25.6 capsule. ligaments. and pertartkular bursae 
Pomrlor vtew of right knee. The joint cavity CDmmunkms oMth peri­
;artlall;ar bursae ;at the subpopllt&l recess, semlnwTibl'3nosus burn, 
;and medial subundlnous bursa of m. gastrocnemius.. 

Bursa subunct­
muswl 

giSIJOCntmll 

medialis ~ 

Ug.pop­
lltloum 
obllquum 

Ug.cd­
le'alo 
tlbaJa~ 

M.paplllll!us 

c..tramemkHomn.n...,.......,l'Siii( .. ._.•CJIII 
P.olnful,...llnll boh-.d tile.,_ ml'fbeaused by~cpllco.utpoudtlng 
tA dte joint capsule (synellllil papl~ cyst). I'Ns frequendy ~liS from • 
rise In lntrHr11aJ•r prasu~ (e..g~ In rtteomatold artintus). 

M.lll11~ - -;:-+t:-+11'1- .?Ja 
membni'ICJOUS 

.....,!!,--.,=------'~-- M. garii90o 

nornlr.a,copoit ..... 

A Bale's cyst In the right bsa paplllea. Balaor"s c:ysts oft2n CICXll" In the 
meclol port fA row paplltu between m .... n.embllll,... t2ndon 
and c;~put medlaled m. ~mlus atltte leYd d ltte post~edlll 
Clllldyt~a fomrx1s. 

1 o<\JdaiiTIIgneUc reolllnce knlglng (MRI) of a Bale's cyst In fossa pop­
Uta, Inferior VI-
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Articulatio Genus: Ligaments & Menisci 

Rg. :15.7 Collm!rll1nd plltl!lar hglments of 1rtkulltlo genus 
Right articulatio gent~~. Elldl articulatio gent~~ has medial and lateral col­
l<tteralligamenn. The medi;!l collatec;~lligaiTIC!I'It (lig. coll~terale tibi;!le) 
Is ..u:ac:hed to bo!h tfle capsule and meniKus medialis. whereis the llg. 

collmral flbulare 1\as no drrect contact With elttler the capsule or !he 
lateral meniKus.lklth rollateralligaments are taut -Mlen tile knee is if\ 
exb!nsion and JtabiliZI! the joint in the coronal plane. 

Fades ----=i:-:-­
ml!dt:llts 

tblae 

~~----~~--~- M~~ 

A Medralllfew. 

rfapsfemoris, 
undo ' 

Meniscus 
later.llts 

Ug. pa­
tl!llae 

l.r-:i~--~~1--- ug.capllts 

B utl!raiW!w. 

fllulae 
antsfus 



n,. 25.8 Menisci In ar1tallatto genus 
Right tlblill pliltHu, prollf111i11 vtew. 

A Right tibial plateau v.fth llgg. auclabi,llg. 
pmllae, and llgg. collmrale llbl.lle and 
fibul;ul! divided. 

M.enlocus 
IIII!IIIIS 

C. put 
ftbulle 

Ml!nlsaa mtdlillls Ug. crudotum armtus 

B Attxhment sltl!s of menisci and llgg. 
auciat:a. Jed line indicates the tibial 
attild>ment of membrana syno.i;llis that 
CXMn llgg. avdata. The llgg. cnJdata lie 
In the subsyncMal connective tissue. 

fig. 2S.J Movemenb of the menlsd 
Right knee joint. 

Ug. audalllm poslllrlus 

Ug.pmllae 

Ug.col­
lall!r.ole 
ftbu~ 

Menlsaa IDnlll 

.. ryofllle menlld 
lhe le$s mobile merlmu medahs 1$ more 
susceptible Ill Injury than merlsc:us lateral .. 
Tr&lml g,._.lymulb from suddon -·"""(If-olt!le llelctd lcnel! 
wlt!le tile log Is 1-.d. 

~ 

i .. 
i 
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Ligamenta Cruciata 

Fades 
pat.! lam 
~mom 

Llg.crudotum 
•nti!~UI 

Ug. trons-
""""mgen~~< 

Monlsals 
lmrolis 

Llg. calllbr 
aeftbulall! 

L151.~1 
fbulie 

111t!11us 

A Anterior view. 

388 

fig. 25.10 Ugg. audill:il and wlliltleralla 
Right articulatio g~nus. Ligg. cruciata keep th~ articular surfaces of th~ fi!mur and tibia in mntact, 
while stabilizing the knee joint primarily In the saglttill plane. Purtlons of llgg. crudiltil are taut In 
every lolnt position. 

Ug. audal:um -... 
Ug.ITII!I"11sco-
femor.~lo 

poslle~·· 
Moniscu> Monlsals 
medialis lm!r.llls 

Ug. callallor.~lo 
ftbuare 

Ug. apflls 
ftbuoe 
parl2rtus 

Cilput ftbulae 

~~~-- Membr.~n• 
I-eMS 

B Posterior view. 



Rg. :ZS. JJ Right illticulilltlo genu1 In flexion 
Antlrlor view with apsula artlcularls and pall! II a remcM!d. 

Fades IMI81lorts -----::----'~=--­
flmorts 

Conely! us 
~allsltmarts 

Ug.CIIIIno131e 
ftbulan! 

Ml!flllcUS 

'*""'' 

Ug. crudatum 
poskl\ls 

Conclylus medalis 
!l!marts 

Ug. cruclotum 
anb!rtus 

Ml!f'llli:US 
meet ails 

...:!!~~~f--- Tublrasllas 
UbiOO! 

Rg. 25. f2 Ugg. crudata and collatleralla In ftexlon and exteNion 
Right knee, anterior vtew. Taut ligament ftben In red. 

A ExtiiUfon. I Flexion. 

~of lgg. cruclm 
"'Pture or~~gg. audm dostai!IIDs U. 
lmee Jolnt. albwhg the tlbll to ,_ 
forwonl (anblrlor "d,.._. s19t") or 
I>MXwlnl (posterlcr ·a-!lgn") relotM! 
to die ~ur. Ug. ~ antertus ruptures 
""' ~raoctnately 10 tl'nes mare common 
than pom,rtor ligament rupbfts. Tho most 
common medi.Jnlsm d tljury Is .vo tlb!INI 
ratr11on tr.mna wlth U.log IIMd. A latlr.ll 
blow to U. fuly «tt!ffded knee with dlo foot 
planted tl!f1ds to c:a~.~~e conCDn'lbnt n¢1"' 
or llg. cruclotum anterlus and I g. collmnll! 
ttblale, as wdl as tearing d U. m.clled 
ml!fllsals medtdls. 

A lllpture or llg. crudltum onterl111. 
Anflertor \few • 

Right knee joint In flee! on. 

C Flexion and internal rotation. 
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Articulatio Genus cavltas Artlcularls 

Rg. 2S. 13 Cnftas artlaJIIrfs 
Right lmee,lab!r.al llitw. Cavitas articularis was demonstrated by inject· 
ing liquid plastic into the lcnee joint ~nd li!b!r ~oving the capsule. 

Rg. 2S. 15 Attachments of capsula 1rtfcul1rls 
Right knee joint. anb!rior \'lew, 

Rg. 2S. 14 Opened capsula arUa.ll1rls 
Right knee. anteriarviewiMth patella reflecb!d d!lwnward. 

Mmscus 
latl!r:llls 

A bull 

CQndyils 
~IIi Is 
ftmorls 

MeniS<US 
~~-~llils 

Plltatallres. 
1/<:-----lllf,'-- pl<ae syno. 

vllllslnCr. 
p.tlttllln!S 

- -..,--- !f-- Colli US 
a~m 
Infra~ 
tela111 

--.f--'41C-- F.llcles 
<ll'tlrularts 
patl!llae 

~~~--....:....- Clps~lll 
artlcular!s 
(art~dge) 

~~~~~~--BuM 
'"""'p.ellllrls 



ng. 25:. f6 BurN suprapmlllrls during flexJan 
Right knee joint. medial view. 

Bursa M. quadrbps 
s~pael;u'ls fi:mOIIs 

~ -
P.m!la t 

A Neutr.ll 
(O<Ieg-) 
position. 

a 80degrees 
of flexion. 

ng. 25:. f7 Right knee joint Mldsag'ltbll sect1an 

Femur 

Bursa -+-M'-;;I r 
supnt­

pmlaris 

M.quadrbps 
femorts, tendo 

Pn!la~·' 
Bursa-\ '::"• .s uba.rtl nea _. 1 ~' 

pn!jl:ltl!llarfs J 
ua. Pltellle __ r 

I 

C 130degre~ 
of flexion. 

Flg. 25:. f8 MRI of artla.llltlo genus 
5.1gii.UI12-welghtzd MRJ. 
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Muscles of the Leg: Anterior & Lateral VIews 

Rg. 2S. '19 MI&!ICies of the leg: Antl!rlor view 
Right leg. Muscle origins {0) shown in red, insertions (I) in blue. 

M.rettus - --\'...,_:i..,_F. 
!\!morts 

M.vastw-~~. 
lml-:lhr. 

M.ect.l!nSCir--....;..~ 

dlgi!Uum longus 

.,;.'7':7--llle:nn:sertnus 
((1)11'111'1011 undon 
dfnsetlond 
mm. SlltO!Ius. grad Is 
lll1 d sen'iltl!od lllO!US) 

~H!!f--- M.olleniCf 
hallucls longus 

ll\!~'1\--- M.o!Jenscr 
halluclsb~s 

111!-H~~~-- Mm.lr«<''$Sd dorsalis pedis 

'f!'Jij.,III.Hfo!HJ~.,...-- M.o~~en!<ll'd!gtorun 
longus 

A All muscles !flown. 

Clputfl~lae 

M.flbl.farts 
longus(O) 

M.-101' 
dgillx'um 

longus 

M. ftbl.farts 
b~s 

M.exb!nS« ----..!!!! 
dl!1torum bt1!W 

M. ftbl.farts ----!'IPII 
tertius{!) 

:--;~--- M. ablalts 
anter'lar{O) 

~1---- M.o!Jensar 
halluds longus 

~1-1!!~-- M.o!Jenscr 
halludsb~s 

M.ablalts 
a ntl!rlar (I) 

~f\ol7i'cr~~:M--- M. -nsor 
dlgrtarun longus (1) 

B ~ M. tibialis ;rrrtl!rlor and m. flbularls longus; m. extensor 
dfgrt:orum longus tendons (dlst;rl portions}. Note: M. tlbularls tertius Is 
a dM!ion of m. extensor cf19ii:DNm longus. 



M.tbublls 
long~& 

M.I!XIIn-
dgltaum kln9ll 

M. 
bmls 

M.ftbulorls -... 

Mm.I!XIInsor 
halbls llrewls 
ardateucr 

d~mbrellls 

M.ftbu~rls 
bmis 

M.ftbu~rls 
t«tlus 

M,_,_ 
dlgiiDNm 

long1.11 

C ~AD mll5des. 

Pa121~ 

Membr1~ 
lntJeiOSMicnriS 

M.UbLIIIs 
ll!ll!rlor 

M. -..,. 
haluds DngLII 

M.-..,. 
h.oluds brevis 

*.i+~-lr-7+--- ,.,__,. 
dlgiiDNm bre.ts 

M.-..,. 
llal uds longus 

fJg. 25.20 MusdH f1l the leg: l*!nll ¥lew 
Right leg. 

M.bi«Pf 
~s.uput 
~m 

M.blap5~s. 
uputlwevo! 

M.bloeps 
femoris. tllndo 

CAput ftbulae 

M.mltus 

M.tri«Pf 
Sllile 

M.ftbull~s 
brellls 

M. ftbu~rls M. fbullrfs 
longus blellls 

M.ecnensor 
dgltaum 

longus 

~ 

r .. 
i 
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Muscles of the Leg: Posterior VIew 

Rg. 25.21 MI&!ICies ofthf: leg: Posterior vtew 
Right leg. Muscle origins {0) shown in red, insertions (I) in blue. 

M.&alr 
dQttorum longus 

Tendocabneus. 
tl!ndo Adl1111 

M.&alr 
dgltorum longus 

M.fli!u' 
halku:lslangul 

Tnu:ws 
llo!lbllb 

1·,1!.~---'H---- M. plantlrtl 

M.bla!pi 
fi!molls 

fJII :~Ill4---M.g­
nemus. 
caput lm!rale 

A ~The bulge of the c~lf Is produced mainly by m. triceps surae 
(m. soleus and the two huds of m. gastrocnemius). 

M.ftemr 
d~r1m btl~ us 

M.tlbialll 
postl!rfar 

M.ft_. 
d~r~mbngus 

M.ftemr 
llllluds btl~ us 

8 Rtmovftt M. gastrocneml111 (bo1h heilds). 

M. bla!ps femoris (I) 

M.ftlularts 
langur. 

M. fl!u.farlllangur. 

Cllcaneus 

M. fibl.farls 
b~s 



M. plantuls (0) 
M. gR'Oa!emha, 
c.11j)utmedale(O) 

M. gas~n~cnemus. 
caput lmr.lle (0) 

M. p4lpl~us(Oand I) 

1\1, blcl!llS flmolls {I) 

M.flbullrls 
longus(O) 

M. solail (0) 

l\l.llblalls 
pas!J!rior 

M.fleu 
dldtorum longus 

M.f'aor 
hal kids longus 

M. plantlrts (I) 

M.fllularts 
bn!W(l) 

M. ablats 
~Ql 

M.fti!!IIM M.III!D-
hiiiUCIS longus df!t!Orum longus 

C Rlmo'llfd: M. trlcl!f$ sur..e. m. plant.1rls. m. popliteus. ;md 
m. flbularls longus. 

M.plantar!s 
M. gastrocnemus, 

c;put medtale 
M.ga.strocnemtus, 
caputlab!r.lle 

M. popllll!w 

M. bla!ps femolls 

M.fllularts 
longus 

M.soleus 

M.tlblllls 
posltr!ar 

M.flexor 
dlglbx'um longus 

M.III!D-
hlllucis lai'IQus 

Membrana 
lnll!msocnris 

M.fllularts 
bn!llls 

M. plantlrts -----,~IIJIIII!!!!-!~-- M. tliaeps 

M.tblalls 
f)OIUrior 

M.lblalts 
~ 

M.f'aor 
h;illucislongus 

D Rrmow<t All muscles. 

SUr.le 

M.Abullrls 
bl'ellls 

M.fibullrls 
longus 

ii-JP..-""'-""-- M. fll!liOr 
dlgltllrum longUI 

tf 

r .. 
i 
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Muscle Fads (I) 

~ ThemuKh!:sdtne lowerlegrontrol the flexion/extension and 
lllliim supiniltion/pron~tion of tile foot i!$ \loll!!! I ;~s provide supPQrt for 

the~. thigh, hlp. arid glutml m111des. 

Rg. 25.22 lateral comp~~rtment 
Right leg and foot. 

M.flbular!s 
tti'tfus 

A Abul;!l!sgrocJp,antenor'lliew. 

8 !.mral comp;~rtment. right lateral view. 

rlment 

l re<nur 

11•1- ----:=!----Membralli 
ln~O"Urls 

Jt.' ,•0\.i ... + --M. fbdarls 
longus 

~ ......... 1--M. fbdarls 

M. flbl.farts 
longus, 
1:211110 

1\1. ~bularls 
lxwls, 
to!r'Kb 

br.Ms 

Tubl!nMIIas o:ssls 
meuursalls 
qllnuM 

Oscunelfonne 
medlllle 

"141!'1~11!--_ Os Cllbolcleum 

M.fb.farls 
longus. 
tendo 

C Course of tile flb\jarls longus tendon, 
plantmlfew. 

Orff#n lniiiS1kln lnnerwtiDn Action 

! CDM. flbulirts ! Clput ftbulae. hides lun~ls and ma111o ! Os cunafame lnmrmedlum (paos , l • Mlculallotalacruralls: planta-ftllldon 
! lonp ! antlfrtorolflbula,sepglrmmuKUiirta l plantarts).tubemsltascasml!taMsll ! N.~bulirts i •MICIIIItlosubtllarts:ellei'Sion(pronatlon) 
~-----------~---·················--·--------~-------------················---1 s...,.tctals i.:~~~!'!~~~~~-~!'!.!!!1 •••. ~ 
i (i!M.flbulirts i Abula(cllstalhllfofthelatlnlsurfll~ ! TuberosllasOIIIIsmetataniV i (l5,51) i •Miculallotalacruralls:planllrftllldon i 
l ..... ~~! •...... J.~~~~~~-------·--··-····--·.l ............................................... : ................. .l.:~~~~~.~~-':"!~.!.~> __ .1 



Rg. 25.23 AntlHior compartment 
Right leg, antmcr vlew. 

® 

Anll!rlar m.,....rlment 

B Anteriorcompartment. 

IUll .. •+l ... i--M.tlbtalls 
antl!rlof 

-.::~+:!---M.I!ld:2nsor 
dlgltorum 
longur. 

\+ • --lll.l!ld:2nsor 
halucls 
longur. 

--M.emnsor 
halluds 
longl.5, 
te!n<k> 

11!17 
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Muscle Fads (II) 

~ The musdes of the posterior comp.artment are divided in!J) two 
lllliim g!Wps:: tne supcrlici;!l ~nd deep flexors. These grouJ» ~re sepa­

r.rtl!d by the tJansverse Intermuscular septum. 

Rg. 25.24 Superfldil flexors 
Right leg, posb!rior view. 

A Sd!emiltlc. Foot 
In plant1rfltldon. 

M.plantlrts. 
ten(lo 

M. g;L'ItrO<nemiU!o, 
caput medtale 

Eplc:ondvkls (cut) 
Iaten! Is !~!marls 
M. plant111s 

Cond)1us 
medlllls llblae 

An:us 
tendlneus 

muiGJI solei 

M.plantull;. 
ten(lo 

M. planbrls 

M. gastroc:nem\11;, 
caputlm.ale (cut) 

M.s:oleus 

M.gll5tnlc!-
nem'U!o, caput M. trla!pS 
mediate s~ne 

M.!li1111'0C· 
nen'lus. caput 
~le 

Maleolus 
medialis 

-H--Tendoalal'li!W. Mlalatlo 
!abauralls 

-!'!!;---TO!n6oG11c.aneus, 

Talus 

Osi'!OIIIk1ltare--.4.._r 
Osmmtarlll 

B SuperfiCial flfXtn. 

tendo Actillls 
Malleolus 
latl!ralls 

b!ndo Millis 

TOll us 
Mlalatlo ---f~I.:!---1...._--Cik:aneus 
subtalarls 

C Suj)l!l'ficialllexors with m. gastn~cnemius 
retT~CMd (portions of medial and lmral 
he<rds). 



n,. 25.25 Deep flexors 
Right leg wlth foot In plantir flexion. posterior 'lllew. 

) -® 

A Schematic. 

M.llbfalls ----":0-'t--- Mernbn1n1 
posterior lnb!ros.so 

Tal .a 

M. tibialis ----"~:t.:/< 
J)OStl!llor. t!ndo 
Osc:u~ 

medial~ 

Fibula 

Malleolus 
latmJs 

'IUiemsltas 
GWHUboldl!i 

Tlberosll:ls 
cusrs 
metltu"Jab 
quMIM 

D Insertion of them. tlblalls postB!or. 

Tclbl4r Zi.S I ' 

l\l.llbllllls--

posterfor. i~ 
M~; {~ \ \ longus. • 

tendo • u 
B Imp flexors. 

M. fle~«>t 
dlglton.m 
len gus. 
tendne 

C M. tlb&alls pos!l!rfor. 

! ! ! Tuberosltls Oli'lls llftku~s; ossa ! ! o Artlajatro talocnniiS: p!Mtar flalon ! 
i G)M. tlbbhs i Men-braN I~, l'asl:les i a~nelfanne, ossa metan II-IV i N. tibialis i o ArtlallalloSibtalarts: lrMISion (supNIIan) i 
j postRrlllr j posb!rillr of llblund ftbula i (bases) j (lA. 15) ! o Supports the lol9tucfnahrrd tn.-nurdles j 
rQlM·:~,--·r·-·-·-·-·-·-·-·-·-·-·-·-·----·-----------r·-·-·-·-·--·-·-·-·----·-·-·----·-·---·-·-·-1---·-·-·-·-·-----r~-Mb,~-;.-b~~~-;~~~;.---·-·-·-·-·-------~ 

! dlglloNm i llbil (r.sdes post.rlllr) i l'hlllnK dlsbllls 11-V (baa) ! ! o Artlwlatlct subblllrb: menlon (suplnllllon) ! 
i long&a i i i i o MT1' lind IPfo.-rls of the 2ndtD 51htos: planbr fteclon i 
i ............ ----··t···························---··----------; .. ·•·•·•·•· .... ········--······ .. --·····-·······1 N. Ublllls :---·········------···········--·········------···········------~ 
i G>M 1'-r i i i (15-52) i o Artkulatlotalcxnnlls:pllnlarllalon i 
! h •1b:l ! nbula (fldet pos11erillr, 411stal two i PNianK dlstalls 1 (base) i i o Artkdatlo subtalaris: lrwoerslctn (supination) i 
! ..:_ ' ! tHrds), membrana...,_ i i ! o MTl'and IPJotllsofthe2ndtD51htDes:plantarftedon ! 
i -•us i i i i o Supports the medlllllonglturllnel•rch i ·-·-·-·-·-·------., ................................................. ---·-----------., ..................................... ______ ... _________ .......... -.,---·-·-·-·-·-----r---·-·-·-·--------·-·-·-· .. · .. --.. ·-·-·-·--------·-·-·-·-·-------, 
i @M. i £plmndyU ~Is offBftrr, i 11bla (flldes posleli!Jr, abcMe the i N. tibialis i Anlc:ulllfo genus: fledon and lnbemiii'Otlllon (sublha!s i 
L. ___ P._D~~-J~.~~-~-~-~~~-~~!J.!!~I~~~-~:.~~~----·----·--1~~~------J~~-~~------·-·---------·-·--------·-·-·-·-·-------! 
L'!.:~~~~!.~'!~~~~~=~~~~h.!~'=-·····---········------·······------·········--·······------········------~ ., 
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Ossa Pedis 

Rg. X 'I Subdlvlllans of the 
pedal skeleton 
Right foot. dors~l view. Desoiptillt' an~omy 
divides ttle skeletal elements of 1he foot Into 
ttle tmus, met.1tarsus, and forefoot (a~ 
tlrsus). 11.mctlonal ;md dfnlcal a!terfa dllllde 
the pedal5lcl!letDn intb hindfoot, midfuot. 
and forefoot. 

<hl.l dlgtonm ( 
pedis {phalanges) 

Melatlrsus (o:ua ( 
met.1tnl) 

Tabs 

Mid foot 

C411umto111 

C.laneLIS 

Proc.later.alls 
tllboerlsaland 

Proc.medalls 
tllboerlsaland 

caput tal 

Rg. 262 Ossa pedis dexter 

Osm-.vs:!leV 

Baslsoais-----t-­
me!a!arsl 

Oscundfonne --+ -
ml!dlalt 

Qscundfonne --+--1~ ...... ~1-lr--Oscundfonne 
lnb!nned'um 

Tillus { ~::::: 
Cotllus 110 - ----:-< 

Os01r>elfonne 
lmrale 

Osm­
tarsaleV 

A Dorsal (superior) W!w. 

Phalanx 
medliiV 

Phalanx 
cltsuUsV 

latl!r:lle 

1\Jbewltas O$Sis 
me«= I"$! q.~lntl M 
Oscuboldeum 



PhaJ,nxdlstals v 

l'tlalanxmedliV 

Phol•nx prmdm•lk V 

Tubtrclshz Ofllls 
motmnl ~lnlf [V) 

Sulal• ll!ndlnls _ _..!._~~~ 
muiWI IIJullrls 

len§ 

Ds cubaldoum 

C Plantar (Inferior) view. 

D Medlll view. 

Phalanx pradmallsl 

Os01nelforme 
medlale 

Os cunelforme 
lntennedilm 

·~ft-=:llt--- Os01nelforme 
IW!rale 

-4--- Os na.lcul<lre 

- --,!!!'---- Clputtol 

s;;;....--- Coll.lmtlll 

Corpusut 
Talus 

1\lbera.ium } medllle Pnlc:. 
poslllfor 

Tubo~U~Ium toll 
IIIII! Ili II 

Prac. medlllls 
tuborfs a lanol 
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Articulationes Pedis (I) 

Rg. 2U jalnts of 1M foat 
Right foot with articulatio taloO"Urat.s in 
plantar fli!Xion. 

Altfculallosubtalarts -----!~ .... ..,. ..... ~1;\--- Artlallatlot:lloalaneanallkularts} Altfcula1k>tlrsl 
Altfculatlones ,......,JJJ--___,~._- Artlallatlo calc;neocuboldea tr<IMMI'$i 

lntercuntll\xme:s ----+----,f--"'7-... 
Artlal;rtlo --+-~ 

cu neoc:llbdde.l 
Altfculatlones _ __.......--~ 

t:lnornetatanales 

l '-f-t"-4'CJ?~~~f--- Artla.fatlcne.s l'n!Mni!UtJrs:ale;; 

Altfculatlones ~ 
llftelllh:alll n geae 

pedtsdtst.lils 

A Antafor view. 

Attkulatlones 
metat;nophalan~ 

Altfcullllones 
lnte!llh ala1gel e 
pedIs PfOlCI mails 

M. .Jbduo:ID' - ---nau 
dlglllmlnlml 

Mm.'i!tl!fo:Riel---f.=:.{J-' 
do!S.11es 

AIUculallones 
rntelllhalangea e 
pt!d'' pi'CIId:malls 
Ph;ianx mtdla V 

B Su!)l!rior view of c:nronal ieCiioo. 

Plane of 

~ 



fig. 26.4 Praxlmal articular surfaces 
Right root. proximal view. 

lloisiS pl\llan!lls. 
phil I Ill 

prw~~ .... usl 

r--r---r--.-----,,.- OsA metmrsi 

Os a~nolformo 
lmnle 

1-V 

11:11llauls 
m-.niV 

Tuberosltls 
osslsmetmnl 
"'lntlM 

~:.-1-J-- 'lllbe~ 

C Artlwllaones a~neoniWia~llris and 
akaneocuboldN. 

cmls meta.s! 
"'Inti M 

D Attlwlationes taloc:ala neonaviwlari$ and 
akineocubolde~~. 

R§. 26.5 Distal articular surfloes 
Right foot, distill view. 

llochlei ~1. 
r.lu superior 

I 

A Arlk:ulill:lones t.alocal­
caneonavicular1s ;md 
c.alaneocuboldu. 

B Arlk:ulill:lones 
Cllneomllllcuhlrb and 
c.alaneocuboldu. 

Clolaneus 

c..tboll(wilh 
•111wlar .. rta.,. 
foroo nllllalllre) 

Os cunelfonno 
medlall 

D Articulationes metiltirsophalilngue. 

Osl'lilllll> 

""""' 
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Articulationes Pedis (II) 

~li!!--- Anlde mcrt111e 

u.lleokls 
~Its 

Tal ~a 
~,..__......, ___ Artkulotlo subtllarts 

t""---:-:--.... -- SI.IStenmal~m tall 

A Post2nor view with foot in neutral 
(~e51ree) position. 

A.ondv.t'b1.111s 
port2l1cr 

M.abcluctor 
Nlluds 

Rg. X.6 ArUcul1tlanes blocrul"'llll 1nd subbll1rt1 
Right fooL Articulatio bllocruralis. (anlde) joint is formed by the distal 
ends of the tibicl '"d fibul' (,nlde mortise) 'rtlcullting with IJVchlei! 
tali. The artladatlo subbllaris Joint conlists af an anterior ;md a posterior 
compartment (thl! artiallitlo talocalaneus and articulatio t:alocalane­
OIIMcularts, respedllllly) dllllded by the llg. talocalal'lll.lm lnb!rosseum 
(see p. 409). 

h.L P~onod c:::::::::.._j' ....:lion 

Anlde morUs. 

I Coronal section, praidiTiill view. Artlcul;~t~o 
talocrurilrs Is plantar fleRd, .,d the ilr­
tkulillfo subt:alirfs joint has been .51!dioned 
through lb posb!rfor comJ)irtment. 

111. quadratus __ ..:...___,c--"'ii-­
pla.ue 



n,. 26.7 Artkulatlo t.llocMalls and 
artkulatio subtalilris: 5agltt.ll section 
Right foot, medial view. 

flg. 26.8 Artkuliltfo tillocrul'illli 
Right foot. 

A Ante(lorllfew. 

Anttiior 

Facle.uuperlor. 
trochlea tal 

CAput til 

dlameler Col kim tall 

11tdes 
!NIIedarls 

medialis 

F3cles 
IUperlor, 

trochlea tar 
~or 
dlameler 

Tubo!ralum laar.lle 

C Proldmal (superior} view of talus. 

P.ldes 
milledilrts 

lllb!r.llls 

!: Tlbl3 

Flbul;a 

Ankle 
Malleolus ~ mortise 
mechb 

Talus 
Milltolus 
lmr.llls 

calcaneus 

Suslmtle- Fades s~.1roct1u 
ukl m bill till (p asteria r dIll mete~') 

B Pomriorview. 

f:ldesaltlcularts 
!NIIedllaar.llll 

f:ldesaltlcularts 
!NIIedl medialis 

D Distal (lnfa'for) llfew of ankle mortise. 

Tendo 
calcaneus 
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Articulationes Pedis (Ill) 

Rg. 26.9 Artlculltfo suballrfs •nd II!JIIment.s 
Right fuct with cpened articulatio subtalans. The articlllatio subtalans 
coruisb of two distinct ~rticulations separated by lig. taloulc;~neUJ 

A Donal view. 

~~- O.Sabolcleum 

~-t'!-... -- Ug. blflra11Jm 

Ltg. u!CM~eo­
CIIbclcleum dorsale 

C Mediill view. Lig. taloc:alcaneum ~1m beEn ciYidtd and the 
tahls displaced upward. Note ltle CIUle of lg. al~iR plan-

ln!J!rossa~m: the pcS1l!rtor aJmp.artment (articulatio taloGIIIGIIneus) and 
tile a~nor CtJmpartment (artia.Jiatio talocalcaneonaW:ulans). 

O.SCUM!Ifonne 
medlale 

O.SniMallare 
Osabolcleum 

Ug. alc.w1e0-
nwlculare planlllne 

8 Plantar view. Ug. alanecn~t\llare plantare("the !Frinll!lli~ment") 
completes tile bony~ cfttle articulatio taloalc<irKU. Ug. plan­
tare longum co!MftS tubei'O.!Itas ossls cuboldd Into a tunnel for tile 
m. ffbularls longus tendon (;~rrow). 

~~-- Malleolus 
meet a~ 

~_.F-~~.-- Tlllus 

r-+--- llg. tlloabneJm 
ln!leros.seum 

,:.,....--+ - SUstl!ntxulum 
ta• 

- --1illlt--Gllt.li1M 

tare. v.tich functiooswith lig. plantare longiiTI and aponeur'Olis plantalis 
to supportltle longitudinal arth ofttle foot. 



A Dorsal (superfor) view. 

Sulws IJ!ndlnls 
musculi flexorls 

holluds longl 

{ 

Proc. med~ 
illS tube!ls 

liJber ala,.; 
alanel l'nlc. later­

ails tube!ls 
calcanlf 

C PlanGir view. 

Fades maleoln 
lalll"alls 

-art!cularts 
ta~~s a11181or 

-------'~- Fades lrlk:ullril 
tllarts pcBtollor 

C.la""us 

Rg. 2fi. 10 Tlllus and c:alc:aneus 
~two \;11'$<11 bona have been sepa~ 
at the art. Jubtalarls ID demonstrate their 
articular 5Urt.la!s. 

FadH supemr, 
lnxt1101blll 

Fad .. maiOJOiarts~ 
lal81alis 

Fadesart!cularts 
ala!IN pos~~omr 

I 

Snustanf 

Fades artlc:Ua~s 
cubGidea 

.. ~--=~&--- Fades arlk:u!Mis 
Gicanea posiB1Dr 

Tuborallum 
medlile 
Sulcus tmdlnls 
mLJSaJIIflt!IOIIs 
halluds longi 

a Lmral view. 

-,-....::lit---Fades mallea~s 
medL1115 

D Medial view. 
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Ligaments of the Ankle & Foot 

~ The ligaments of the fO!ll: are dassified as belonging to the articu­
lllliim liltio talocrur~lis, ~rticul~tio subtill;tris. met~tilrsus. fort!foot. or 

sole« the foot. Llg. collmrale medl~le and lat!r.lle. ~long ~th 

1.199· meta- - +-+--+,.--f"'e:-1llillllli,, 
!Oir&ah 
dor~ah 

A Antl!riorviewwith articulatio talocrul'i!lis in 
plantar fieldon. 

408 B Medlalllfew. 

the synde:smctic ligaments. are« majllr importance in the stabilization 
of the $Ubt;il;tr joint. 

Rg. 26. n Ugaments of the .-.nlde and foot 
Right foot. Seep. 400forlnfenorlllew. 

Ug111111111 Df tile tlloaul"'l joint 

--111--- 11bla 

Ug.def. 
loldeum 

~~~~~s~-
uum~o~li 

Clllani!W 



C Paste1orvlew In plantigrade foot posiUon. 

Ug. talofbulall! ----..,..-...,...::::.....,;}---~ 
•nil! lUI 

Ug. plare- -~:........:~;,.... ...... 
langum 

D l..ab!r.IIVIew. 
Llg. aloalau..,m 

lnii!IOSseum 

Rblia 

:~~4--- Ug. Ubloftbuln 
pooter1La 

Ma~cWs 
latonlls 

Ug. talofbulall! 
pooter1La 

~~., \ulll'l--- Ug.alcaneGilbuln 

Llg. tlbloflbulall! paststus } .S,..deornaols 

Llg. tlbloflbulall! anllr\ls Ublallbularts 

Ugg. ala..-:vboldea o.m-.loV 
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Plantar Vault & Arches of the Foot 

Rg. 26.12 l'llntir vault 
Rig htfoot. llle fotus d the foot ~~distributed among ("M) lall!r:al (ftb~r 
lar) and three medMI (tibi110 qyJ. The ;~rr;~ngement of theJe ri)'S creatEs 

0$ wne~ - WL-;:Tr 
furme 

OsniYk> 
ullre 

'Ill Ius 

A Plantlr wult. superforvlew. Literal riYJ In 
green, medMI ri)'S In red. 

B Pts~us; 
Normal pl.rtar 
arche~ 

Rg. 26. JJ Stabilizers of the transverse arch 
Right foot. llle tranM!rse pedal 1rch Is supported by bolh active and 
passi..e stabilizing str\lct\lres (musdes and ligamerru,res~). 

Ug. - :it-d->oJ 

-~· m n-nlm 4 
pJOfundum 

Llgg. 
plarU11 

Osa>­
boldeum 

M. flbulorts -­
lonp 

A Plantlr view. 

Mlwatiom­
phoUngal 

x~r,..,.__,._ M. ildduttorhillluds. 
caput tnonswnum 

f.;.,jl~-1!-- M. odduttort.lluds. 
aput oblquum 
Osmet&a1101lel 

Millledus medlillls 

SUstent:;oo.Jium 
tat 

a longlb.ullnal and a trilns\W'SI! ilrch In the sole of the foot, helping the 
foot ibSilrb ftrtic:allo~b. 

C Pe5 planUii; Loss 
dlonglb.Jdlnal 
arch {flat foot). 

D ~~ QIIIU$; 

lnC"eilsed height 
of longltudll..al 
arch. 

E l'ti tranMI'$~ 
planus: Loss of 
trilnwerw arch 
(splayfoot). 

NofE The arch of th forefoot has only passlw stabllllllrs, whereas the 
arches of the metabnus and tarsus h~ only actrW! stabilizers. 

11 Antl!rtor arch 
(forefoot), 
pl'llllfmalvlew. 

C Metatarsal arch, 
prDDCimalvlew. 

Oscllllfii'Drme 
~m 

I D Tarsal region, 
pl'llllfmalvlew. 

O$cunelfonne 
medlole 

M. tbUilriS Nlefosltlls OSSIS 
longus -nl qulntl M 



n,. 26.14 Stabilizers of the longitudinal arch 
Right foot, mellal view. 

A Passive stabilizers of the longltudln;rl an:h. 

B Actlw stirbillzeB ofttle longitudinal arch. Sagittal section at the kMI 
of the second r;ry. The major acUYe mblllz:ers of the foot ane the 
m. ;rbdiiCtllr hallucts. m. flellor hallucls breYls, m. ~r dlglblrum 
bl'ellfs, m. quilldr.atus pia~ and m. abclucmrdlgltl mrntmr. 

Ug, pi~~ Ug. calaneoNIII<UII~ SUstetUcllum 
long~.m pllntart 1<1ir 
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Muscles of the Sole of the Foot 

Rg. 26. rs Aponeurosis pllntarls 
Right foot. plantar view. Aponeurosis plantaris Is il tough aponeurutlc 
s11Mt, ttllcbst at the anter, that blends wfth the dorul ~ (not 
shMn) at the borders of the foot. 

Pina11iarls 
v'--fP~-!.IJ...._- vaginae flbrow~ 

dglhlNm pecb 

Pin Cl\ldfonnls 
~'----"-----tr-- vaginae ftbrowe 

dglhlNm peds 

--5:!:....---¥.--!!---"~~- Ug. metattrnl!! 
ln..wrsum 
Ju~rftdale 

Falcial II 
.,.... .. ...,- -;.._ .. I!-_ ln,_rs~ 

M. ftemrdlglll - --Hr-• 
mlrlml bre>~o 

M. ~- - -t+-M 
plarblJ.III 

Tubolv.lltu 
Cllllsmobtlnl 

"''niiM 
M.1bducmr 
dlgld mlnlrrl 
~~~·-~-_.nr~ 

SC~~~~~m 

~~· --~~~~ 
planta~l 

aponeurosis 
plarrurts 
M.fti!IIDr 
halluclsbnMs 

Medial planblr 
JOpb.rm 

M.obduttor 
halluclo 

Rg.. 215.16 lntrtRIIt mllldes 
Right foot, plintar vii!W. 

M. fti!IIDr .......,---f~--4-,.!,L.Ali+. 
d~m 

brMr. 
ll!ndil., 

\. \oii-JM~P-I ..... H II-- Mm. tum~ 
M.trrt:eruDela - --1-H .. ults 

pllntaril.lll .,_,Nil~---M. fti!IIDr 
M.lrrt:eruDela halludsbr..-ls 

dOI1JI$, IV 

M. fl_.dgltl l-lr'IIJ-1t---M. fleoaor 
rrlnlml brwls dlgltonm 

M. ollbdrtUlr 
dl!#llrrlnml 

M.ftbutam 
longus 

~~·----~-~~ 
plarrtM!s 

b...rs 

M. ll>lalls pos1B1Gr 

M.fti!IIDrdgl­
tonmtorcuo 

• .JIL----- M. fti!IIDr hlllucls 
langUJ 

A Superildal (ftrst) llye-.ltmlrMd: Aponeurosis plurtilris;. Including 
llg. metDI'Sille tnnswnum superfldale. 



M.rntl!nutUS --+t-ifa 
pgMMts,lll 

M. rnwroueuJ - --+.P.M..-""1 
dcnalls, IV 
M.~ 

dgftlmnlml 
lnvls 

M. •bdud:Dr 
dglllmhlml 

M.•bdlctmr 
halklds 

M. tlblllls pastorfor 

M. flelrlr d~ 
IIDNI'II icn9oiS 

.,...., ___ M. flelrlr 

B Semnd ll)'l!r.ll!mowd: M. flexor dlgllllrum tnvls. 

h•luds 
long La 

M. flea --...---1!-f.L.d-Jokf'rl\Hlr D 
cllgllorum 

bn!vls, 
tendines 

Mm. b12!mHI dcrs.lll!'l ----I~HI+t:-11.-lof 
•nd pt.ntlres 
M.opponens 
d~mlninl 

M.ftaord1gftl 
mhlml bretts 

M.ft_. 
r.rra r ... u .. 

Mm.l~mlrlc.at .. 

.~M!+--=- M. ftaor hollucls bre>is, 
ColpUt medt.le ~d latenle 

M.abdud:Dr 
h;lluds 

'.h;~'--,.: ...... .Jo.-\-U--+-- M. «td•lls 
r ... gus, tendo 

c Third ll)'l!r.RtmcMd: M. abductor dlglll mlnlml, 
m. ~bducmr h~llucls, m. quadratus plantae, 
m. lumbricales. and tmdons rK m. floor clgitDrum 
longus 1nd m. hilluds longus. 

M. ftbll•rls longUJ 

M.IIHllct:Dr --!-F~ 
dlgtiiTinlml 

---&-- M. Ubl•lls pllllstor, 
b!ndo 
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Muscles & Tendon Sheaths of the Foot 

M.flead(9d 
mlnlmlbm(s 

Rg. .X 17 Deep lnbtnsk ~~~~~~c:les 
Right foot, plantar viii!W. 

Ugg. plantarta 

Mm.lumbriao'""I-IV 

Caputtr.ln.-.um} M. ~d6Jt11lt 
Caput oblquum haii.Jd5 

lW!-'.£11~-- M. flea Nlluds bre'olts 

M.lnllniUeW plantaris, Ill ----,!!!!' ... 
M.l-dolsalls,,., 

:W.+--4!---M,I~IIIors.ll$,1 

I'II.M~-ft--- M.l~lllors.lls, II 
M. abductor halluc!$ 

M.l-plantarts,l 
M. """""""s dglll millml 

M.floord~ 
mlnlmlbm(s 

1~~~ijii~~-- M, adductor hallucll. aputobllquum 

... ...,PF>-- M, flea Nlluds b!M 
M. Ublalls lrtar'ar. lind!> 

b-..L_-',-,,L..JoH~'\--- M. fbullrtslonguo. 1lnckl 

,........;;.--Ug. calc.aneormlcu'-'e plantare 

Ug. pllntlre longum --4.1,-1'\-­
M. ftbulor1o bre'olts 

M. ~mus pr.nta -4-l-l...,....tlo 
M. ftbul;~rlslongus -:::j~~~~ 

M. abd.lcmr d'911 mlntnl -

M. flea dlgltonm brevis 

Aponeurosl$ plantaris 

A Fcurth lil)'l!r. Rl!mowct M. adductor halluds, 
m. flexar digiti minimi brevis, and m. tlemr 
hallucifbl'l!llis. 

M.ft.,....halluek 
lanp 

M.flea -----..,.....-"~~ 
M,fl_,. 
cfVItllrumbre'olts 
Mm. IIIUI'OS:Id 
clo<sales. 1-N 

dlgllorum 
long~& 

M. IIDor dl9d 
mlnlmlbm(s 

M. mductordlglll mlnml 

M. fti!IIIO< halluds bmls 

M. mductor hlluds 
I WIIoliQ'-- M. adductorl>oluds 

~~;!:,~ -~1-j~~.t.lH..J--J..,_..I-- M. .tdut11ltNIIuds, 
M. op-• dlgltl mlnml caput lnnsvonum ..... -N J-...:~-1--- M.ll'bi'OSSalldorsllls.l 
M.l-pilntarts,lll M.l-.sdorsllls. 11 
M. i111erosseusdanalls,IV M.l-.s plantaris, 1 
M.l-planbrts,ll M.11~1n~ 
M.lrUroslleus lllors.lls,lll ---r-ll~U 

M. adduc!Dr halklds, ColpJtobllqwm -~ ........ ~ 

M. flea digiti mlnml bre'olts 

M.mductor 
dglllmillml 

andm.ftbulorl• 
breW 

C-~11--- M. ftbularls long.~s 

M. 11blab pomrlcr 

B Muscle ortglns {red) ~nd lnser1fons 
{blue) on tne foot. 



M. ftbuborls 
long"' 

M. ellbnJDr __ __.,..~,_ 

dlgllurum longus 

M. ftbullrls ------'!-• '·''1 
b~s 

RSI,.,.Ium ---~:.....__:::.. 
miiJOJionJm -........ 

·~·· Molloolus 
latl!llllls 

Ma .. alus medialis 

~JH~--- M. -nsor 
hilludsbrM 

f1J. 26.11 Tendon sheaths and retinacula of the ankle 
Right foot. The superior and ln~lor extensor rdlnaalla ~In 111e long 
edB\sor tendons, the ftbularts relfnaaJia hold the fibular muscle ten­
dons In p~. and the fiii!XDI' re!Smculum retms the long flecor tendons. 

onll!rlor t ~~.,.--- M. 111oeps 

~-fl~..-l~'*'-- M. -nsor 
d~nmbrM 

M.Ubllllf=+ 

llbla 
IIJI'ae 

l ~~;¥.-.,..--- M. tlomr 
dlgllurum icJn!r,a HHIIII~Mti"·-- M. -nsorcfi!ltOI\Jm 

longus, tlendlheS 
12-!1-!l!Y!--ru~!!-;1~~,...--- Mm.lnll!l1lUfl 

A An~rior view with articulatio 
uloCJ'Unllls In plintar flexion. 

M.-nsor 
hilluds 
longLa, 
l<!ndo 

llftl,.,.lum --­rTWOJionJm 
el111ensoNm supel&a 

M. flair halluds M. Ublals 
longus an!Bior 

M. Ublillls post..tor 

MallooiLA medialis 

WI!+-- M. flair 
hloludsi0111LA 

,.,.,...._,_ __ 'hgN te~clnls 

Tl!ndoc:,;oon..., 

~na.culum --"--+- miiSQIIorum 

Tuber 
c:,;olc:,;onel 

tlomnm 

M.~ 
haluds longus 

a Medrar W!w. 

llftlnaculum 
rftiiQ.Ionm 

otensorvm supel&a 
bdrwculum 
rftiiQ.Ionm 

-....nmnr..tus 
Maltcdus l~~~mhs 

C Ute"JI view. 

M.flbula~1 
llortllll 

M. IIICiemor 
dgltllrvmbrnls 

M. ecb!nsor dgltDrum 
longus. tendines 

M. -nsor hlluds 

/ 

longus.l2ndo 
M. eoctenoor dgltllrvm 
brevis. lln~Alos 
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Muscle Fads (I) 

~ The dars.al surf.aa! (clonum) of the foot cant.'! ins only two 
lllliim miiK!I!$, m. C!l¢C!n$0r digitt:lrum ~s ~nd m. extl!n5Qr ~llucis 

Rg. 26.19 lntrtnsk l!'l'll!ldl!l of the clarsum 
Right foot. dorsal vi-. 

A Schemiltlc. 

Os amelfonne medillle 

bn!Yis. The sole of the foot,llCIW1!\'I!r, is composed of four complex layers 
th~t m~int;~in the ~~hes of the foot. 

l't!alanxdlstlliiiV 

Tubeosltu Clills 
mi!UI.lnl quint! M 

I Dorsal musdesoflhefoot. 

lntrti\Sic mllldes Df lhe danum 

IIIIN!rwtlan Adlan 

! (J)M.-rd~Gtonm ! ~c.Mus ! 2ndtD41totDes(.,neuiOSisdoRarsandbase:sol ! N.ftbularts ! UlenllonoltheMTPMICIPIPjolntsol 

U~~---------······-' (fascb l~!~~.~!~.L···········--·········------···········_1 prolundw l.~~~~-1!-~d.'.~·-····--···················· ... ! Ci)M.eclenlorhaiU:Isbrftls! dG!Yis) ! lsttDe(.,nt~R~IsdonahsM!dphallnxproxJmars) ! (15.S1) ! Ull!nslonaftheMTPJolntsofthellttDe! r----···········------···········-····-···· .. -···· .. -·····-----···········------................ _ ......... -------··········----·············---········--···-........................... _ .......................... ... 
L~:~~~~~!a.~~!!P.:~~!s.~~~-~~~~~~----······--······---······-··--·-·············-·····.l 



n,. 26.20 Superficial rnt11nsk muscles at the sole 
Right foot, plant1r11few. 

A First layer (schematic). 
Tuberossltas 0$115 -
m~n qulrd M 

1\Jberosltas ----'*~ 
0$11SCUboldd 

M.abductor --~tr.­
dgtttml'llml 

""''"'--'llf-- ()$$a 
SC!$<1molde~ 

I'=:IIW :..::l!l--- M.flela' 
df9'10rum lreW 

M.abductor 
hlllucls 

IS lntrfnslc muscles of the so~ first layer. 

Su~rftdal rntrtnslc musdas of lhe sole 

Ortgln 1.-tlan 

! <I>M bducto halluds : Tublra~lalnel(proc. i lsttDe. basis pNianKprGldmallsvll i •~ : • lstMTP)IIInt: llalon andabducllon of the lsttae 
; 

0 a ' ; medialis) i the medtal sesamoid i No p,.,..,rts ; • S~ the longitudinal lll'ch , 
~-··-·····························-·····!··-····················------~········ .. -········ .. --.. ····· .. --····· .. ········-.. ·~ rnedlals •·······················--··-···························-····· .. · .. ··----~ 
! ""M ft d--brM i ! 2 dtDSthlou ..... 11 edlllls ! (S1.S2) ! • AaatheMTl'andPIPJolntsofthe2ndtD5thtaes! 
; w o - , __ .. • ; n o .. ~ n11m ; • • S~thelongltudlnallll'ch ; 
!-·--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·--·-·-: 'lllberalcanel, r-·-·-·-·---·-·-·-·----·-·-·----·-·--·-·-·-·---·r-·-·-·-·-·--------:-·-·-·-·-·-·-·-·-·-·-·---·---·-·-·-·-·-·-·-·-·-·-·-·-·--·-·-·-·-·-----1 
I q)M. abcMtmr digiti I. aponeurosis plant.fs I 5th toe (basis phalanx proldmats. I N. pl;narts 1. • ~~ _!'~MTI' .,!"~ Gf the 5th toe I 
I I f f I •IWUU"wUliii:;JIUliW'IIi r i mlnlml : i tuberosltis OS$Is mtt313nl VI i l~~erats (S1-S3) : • suppom the longitudinal .m. i l-··-·····························-·····1 .. -...................... ______ ............. -.......... --.......... --................. _ ................ ·-------1·······················--· .. -............................. -............ ____ , 
I I 

!.~~.~~~-~~~~~~~!--.~~~~~~~~~~~~·-······-·-·--·····------······--·····------······-----_! 
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Muscle Fads (II) 

Rg. X21 Deep lntrrlltk: l!'lllKies of the sole 
Right fuct.. plantar view. 

M. flemr dlglton~m 
longus. tendo 

• Third layer. 

~ lntriMic musdesoflhe sole 

IMetkln 

! CDM.q .. dmus ! Tublrulcanel(medllllll'ld ! M.flrladlgltonmlongus iN plantarlsialeNIIs(Sl-Sl) i Rldlrect:sanda~~Jnentsthepulof ! 
l plantae l plantar boldss on plant.1r side) l t8ldon ~atat111l border) l · l m. ftemr dlgltoNm ~ l 
r--·········---,-·······--··-··················--·····--r--------··········-----,·M:~;b;bi;·i;~:-~;~~---:-:n.;.;~h;;-;,;;;;;2;;;;;;;~··: 

! ®Mm.lumbrtales l M.fteoordg"-mlcngus !2ndto5thtoes(lltapcneurosl$ 1.~!'~~.~~-S:JL ........ ____ _I. flclensloncfiP)oiNScf2ndto5thtoes ! 
! pedis I-N l tendons(medlalbordln) 1 ~Is) ! Mm.klmbrtalesll-1'1: ! •Adducts2ndto5thtoestoMrdthe ! 

L__ .......... -· j __ .... -· ·-· ........ ·--·. __ _L_ ________ ........ ·---- .J.~:..P..~~!~~·~~~-~)_ .. :.. ~!~ .. ·-........ ·--· .. ·--· ... ! 
~ l ! ! caput medlale: n. plantaris ! l 
! Q)M.fluorr.lluclt ! Oscuboldeum.os llst1De(3tbasecfphalanx I medlalls(S1, 52) I· FluestheftntMTI'Jont ! 
I I CUnelforme l3terale and lig. I p!Wnile5 ~~ mecllilll'ld 1•·•·•·•·•·•·•··---··•·•·•·•·•·•··----·1 I 
i bml!s i alo:M~eocuboldaem plantMe i laleNI ses.1m01ds) l Cllput late'al~ n. plnam l • SUpports the ~dt\ahn:h · 

L--·····················--·J-........ --···-.. ········ .. ········--····-... -L--------···················-----.l-~~!-~~.:.~1 ............ _____ ; ......... -......... -................... --······ ... --······-! 
! I caput obllquum: Ossa mmtarsl I : i • FIII!III!S tlleftnt MTI'Jotlt · 

!. 11-W (3t "-I i. 1st .,ml1r« .,_jm1les (It : : • Mducts big IDe : 
!®M.adducblt 
i hallucls 

' N plantam ialeNIIs : • caput nnswrsum: suppoiU nnMtSe i 
~-c;;;t'n:;;;;;;;;;~~-d···--j ~=::::otl!ndonvsa ! r.;,m,ndus(S2.S3j l adl ! 
: JRI to 5th IDes, llg. mmtarsale ! I ; • caPut oblqwm: suppoiU longitudinal ; 

~ i tnmwnum prof'undum i : i a.V. i r--·-·-·-·-·-·-·-·-·-·-·--·1--·-·-·----·---·-·-·-·--·-·-·-·----·-·---r---------·-·-·-·-·-·-·-·-·------.-·-·-·-·-·-·-·-----·-·-·-·-·-·-·------i-·-·-·-·---·-·-·-·---·-·-·-·-·-·-·-·----·-·-·----·-·-·-i 
! @M.ftemrdlglll ! Osmet.m!BIV{basl!).llg. ! !llhtce(basecfphalanx l l Re~~~StlleMTI')olntcfthellllletDe ! 
: m.lnml bmls . l plllntant longum . . . . . . : pracmales) . : N. plllnblrlslmnlls, : . . . . . . . . . . . . . . . . . . . . . . : 
f@..1 ·~,;.;c;n~ · -· Tug.·~;·~g~~ ~-·~~T-------· · · · · · · · · ·---- ·: r. superftclaiiS(S2.Sl) ;· P-;.~·Sth·.;,~ j; ;~;.;:a~-~i;j 'i 
i cl~ttl mlnlml• ~ lor9IS (It pllntar Rndon sheath) 1 Os met:iltilmale V : i cfrectjon ~ 

r;~~:~::~-·r;,:·~~-~~~~~:;···-T;:;~~-.:~~~~~:.:r······-·-········-·-·r::::::~:~:~::::··l 
! plllnta~a 1-111 ! medWes) ! .,r.ranx pracmales) l l • Adductslrd to 5th toes toward 2nd IDe ! 
L--............................... _ ... .J-.............. _____ ,. .......................... ---·-·---"----------·-·-·-·-·-·-·-·-·-----·-.J 1 .............. - .............. - ....................... ·----·-·-·----·-·-· .. 1 
~ ! ! ~ ~ 
i i iM.I-I:phabnx ' 

! I I praciiNies 11 (mectalllue) : N. pllnblrlsialeNIIs (S2.S3) 1..,:;.:;:1 l Ossa mebtlnii-V(bytwo hHds li;.ib;4d;';.;;;~~~---~ 
' 1-W I on opposing sides) !2nd to 4111 phal;ngll ! 

1 ! p!Wnlles(llteralbase). , 
, i i 2nd to 4th toes (It 1poneuroslt : , 

t~-:-~~~~~;~~~r!~~~:~~:~~!;~~~~~~~~:~~b.!!~:~:~:·:•::::•::~:~:.~•:::~~:~~~~~:~.-~.-~.-~.·:~·.·:·.-~::_·.·.~ 

• "-sthellll1'Jontsof2nd11>41htoes 
• flclensloncfiP)oi!Ucf2ndto4tlltDes 
• Abducts lrd and 4di1Des han 2nd IDe 



n,. 26.22 Deep lntlfnslc muscles of the sole 
Right foot, plant1r11few. 

M. fll!mo 
di¢an.m 
long111. 
tenclbes 

~~--!--- Mm.lumbl1-

A lntrfnslc muscles of !he soil!. second and 
fourth layets. 

alesi-IV 

M. fll!lao 
di¢an.m 
longur. 

M.oppo­
nensclgltl 

mlrfiTf 

M.fll!mo 
d~ 

mlnlml 
b~s 

B lnttfnslc muscles of !he soil!. tillrd layer. 
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Arteries of the Lower Limb 

Rg. Zl. r ArtBtes of the lowrr limb 
Right limb, anberiGr (Al and posberior (I) IIi-. 

A.llaa 
mmmunb 

A.llaa 
emma 

A. pro­
fundi 

kmoris 

A.do...,ls 
~Is 

A 

Hbtus 
f---idduc­

tor1u; 

A. 
ttb'lllll-___ 
antl!rtor ("\ 
Mernbrina ~ A. tlblllll 

--~~ ~ PQ$11ertor 

-........:..._ A. f'bullr11 

8 

Rg. 21.2 Armrtu of the sale of the foot 
Right foot. pl~ntar vi~. 

M.abductor 
hillucls 

A. planllr1s 
meet alii 

A. diWmflexl 
llum pro( undo 

A. epigastria 
suporllcblls 

A. diUirnfleiGI -----1~' 
llklm su~rfldals 

M.plrtformls 

AorU 
abdomlnalls 

mmmuris 

A.lllaa"*'"" 
A. gluts •'4'fllor 
andhfertor 

'It'll~~- A. IIIKI a11m1 

~lf--r-- A. oplgutrla 
ln~rtor 

,.,.,---';!'---- A. pudondo emma 

A. diWrnfleiGI -"T"~:t.~F~~ 
femorisAtleralb 

supMidals and 
pnilndi 

A. profunda --'--t'li--11 
kmorts 

""· porfollntes -~"--M 
1-11 

A. poplll& ---­
A.supefor --Is genus, 

a.lftfefor 
lmollllllsgon111 

A.reanens 
tlblills antefor 

A.tblalll -
A.INIIoollrts 

-lat>or;lls 

A. '-'""Is 
~lis 

A. arculll:l --~·\ 

C Coune «the irtl!rles, anterior view. 

A. di!Sandons 

A. Ju~rtor modlolb gonlil, 
a.lnkrtor modioli• gon111 



llleaolls tJI a put flmeltl 
Dlsloatlon or fTicture of aput femoris (t.g., In pit lints with osteo­
ponllls) nuydlsruptthe ~ l>ot\wen r. acztabularls •nd the 
femor.sl ned< ws.ell. resulblg In femor.sl head neamls. 

Mombr>no ---,;~.,..,.,.. 
~Mill 

....,bran> --!':~---'......:..~ 
ftbrou 

A Right fanur. 

fir. 27.4 Arteries of the thigh and leg 
Right leg. 

ll.oabbtlloris 
(a. olla.nto~a) 

A. drarnftexa 
r.morl!omodlob 

M.lllotlloa. 
tendo 

M. addue110t 
longw 

M. •ddue110t 
brM 

A.femnlls 

I Longltudlrnd secdon. 

fit. 27.3 Arteries of caput femoris 
Right .-t. alac.-.e, 1ntertor view. 

a Coronal section. 

A.popiiiR 

Ill adGJcll:r --
magu.11 

A. rec>~m!nl 
A.Ublllls Ublllls antltl1ar 
postBior A. f'bull~l 

rt ammunla111 rt periilr.sns 

Rr. malleola.es 4tj= Rr. mol~ 
modllles llllnlu 

A. pllntaris modr.lls ____. Rr. CIICMII!I 

r ..... 
.mobull 

C Artl!rk!s of the pasterfor leg. 

ti 

I 
f 
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Veins & Lymphatics of the Lower Limb 

Rg. Z1.5 Veins of the lcrwer limb 
Right limb, anb!rior view. 

V. dn:umlloa 
1h.m 

superflcialis 

V. femor.rlis, - .1-.-- -ll 
hlal:\il 

saphenus 
V.cutrnea 

~rrtmor 
femolls 

V.gphena 

v.n~aa 
exl:2ma 

vv.~~ -~-;;~~rn~~~-~i'a.m-
•mor'll fimolls 
l~les medllles 

V. profunda v. saphi!N 
femor'll magna 

V.saphi!N 
il-rla 

rn.agrta c..~ns -....;.!~....;~~ 

Rlr!te'f!nr:ISum 
donalepedls 

A Superfldal (~lf.adaO veins. 

Rg. Z1.6 Veins of the sole af the foot 
Right fogt, plantar view. 

adducmt!us 

V.poplltee - -:-+ -..1!1 .. 

llg. 27.7 Veins af the leg 
Right leg, posb!rior view. 

v. femoro­
popltee 

V. saphma 
magna 

v.~IUIIU 

cnrrls 
postafor 

A Superfldal (~lf.lldal) veins. 

V.gphena 
p;!MI 

V.llblllls 
anterior 

Vv.flbulns 



n,. 27.8 Cllnk:ally Important 
perforating vetns 
Right leg, medial view. 

Rg.1:1.9 Superflclallymphatfcs 
Right limb. Am:INs lndlc:i!re the main dlrectlons of lymphatic draln;tge. 

NIL lngulnall!s 
JUperflc:lales 

Antl!fomedlal 
bundle 

Anus 
Sc:mtum 

A Antrrfor view. 8 Postmorvlew. 

Rg.1:1. 10 Nodus lymphatkus and dratnage 
Right limb, ;m!l!rfor view. 

Nllllllcl_u_ 

NLIIMI ...... 

• Rleaellole 41ralnage from 
-1111. -.gulnales 

profundl 
-Vela urtnarta, Q~~Pus 

ll'ld glans dpenB, - " 
{ 

NII.SJperolll!l!llllls J 

r NIL!141~1alls ---fl-..h-"a 
Nll.lnfi!r'lores --+~-:~ 

111 • .--............ 

• Recl!lwdnot\ag~fnm 
- Sldn dthe limb (~thealf 

and the IEDI boNier of the foct) 
-Abdomnal wall bd-the 

umbiliCUS 
-'-back 
- Glutal ..Won, boMI, anal region 
-~mal genltalia(.-.-n.also 

lhi! fundus .art 1longlhl! llg. -
IDII) 

................. 
• RleaeM chlnagl! fnm 
-~g 
-FDGt 

V.fl!mor.llrs 

l&lledlnt.ml 

• Recl!lw chlnagl! fnm 
-I'WMCO!liiiiS 
-PWMcwal 
-G ... Imusdes 
-Eiedletlssues 
-Deep pemeal reglen 

........... ....,.... 
• Rleaelwl! chllllllll! from 

- DHP portions of lhi! 
r-rllmb 

................... 
• Rleaelwchlnagl! from 

- Ulllr.~l boNier d fOGt 
-CIIf 

ti 

I 
t 
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Plexus Lumbosacralls 

"""::::~ Plewllumbo5z.talis supplies sen~ and motor iM«VQticln to 
..a.! the lower limb. It is formed by thr rr. ilnteriorrs finn, lum!Hirs 

Nn.d..,lum 
lnfor1ores 

N.lllob"QIINII5 

.#~~-/-- N.gelllbftmonb 

N.cuanous 
Mnarls t.lonlls 

N.ftmonlls 

P---1--- N. wtlnt~asuru 

Nn. plontarls --+-""""'­
,.lalund 

lltBIIIs 

lll2nlllo. r. ammunlans 
ftbulorto 

and saaales, with contributions fr«n the n. subcostal5 en 2) and 
n, CIJCXY!INS (Co). 

lhfril NlrwlofiM .. mbaiKRI .... 
................ 

i N. 1~asll1all i i 
~·····-----·-·-·-·-·-----··-·-··-·--·-·-·-·-···; L 1 I i 

r·~~-;;~j;------------ -·-·1'-L,~u--·--·--·-·· -! "'Q7 I 
l ~~;~-..~----F---- h .. -421----1 
I : ll-IA ~--- ---i 
: N. fomarals i i p. 429 l 

! l'laul.-...111 



N. llot.ypo. 
gmblcus 

N.lloln· 
gLfnalls 

N.gl!l'lfo. 
.....,, ~mcr•lls 

1 ....... ,. 
N.OIIani!UJ 

&rrorts 
~ 

N. Cllbneus ----' 
flmofls postlrlo< 

N. pundendus 

A Structu~ of plexus lum~tl'i!lis. 

N. 
cocqogeus 

N.a~balsblls 

fir. Zl.11 Plexuslumbosacralls 
Right side, anterior view. 

Trui'IQJI 
urmosac1111s 

N.obturatorius --~;------u. 'lert2brae51 

N.fi!mor.a!ls ---~:------o 

N.OIIaneus --- -<J> 
~sr.teralls 

N. lochlacllcw ---t---7-o::'---'4'-' 

N.gl.meus 
·~·nd 
n. giUIIeus 
Inferior 

~ ----~--~~~--~~--~~ 
ax:r:ygeus, n. - --'"""-- N. CIICC)'!I!IA 
••DI:DlXY!Ie.& Itt mur,. 

N. ftmorolls { ~= 
Rr. musculara - --t+ L--

N.saphi!I"W -++--~ 

OJins 
"'-~-..,;:;:- N. pundendiB 

Llg. l"9'lnale 

B Course of pious lumb05iltllllls. 

~ 

I 
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Nerves of Plexus Lumballs 

: N. nloh,pogastriaa : n2-u i R. culllneus ~at~tlllls, r.cutaneuura.tor ! !----- ------ -------- ---- ----- +------- ----: M. tra.-rsus abdom"ls and m. obllqws lnllemus abdomlrls ·- --- ---------------------------- -· 
I N.llolngulnalls ! L 1 j (Inferior partlans) ! Mllr. Nn. scNIUies anll!ltares ! 
1 1 1 i Female: Nn.lablaiD era.to.a i .---···· .. --·······--········-· .. ·······-······ .. r--···········---r-···········------.. ·-········--·········------···········------··········,-··--··--···················································, 
I I I I R, gel'ltaJS I ! N. gel'ltofimoralls 1l1-L2 1 Male: M.cnmasb!r (r. genltllls) 1 R. femon~ls ! 
i---·····--·······--·········· .. ·······-······· .. ---··········---~--··········------···········--·········------···········------··········<1-··--··--···················································J ! N. culllneus r-alls labralls ! L2-ll i ! N. cutlneus femorels latl!rels j 

~~~~7~==~~~~~~~~~~=~~~~~~~~~===f§~~~=====~~~~~~==~~~~~======~~~~~~======~~~~~~=~==~==~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
,---... -... --... -...... __ ....................... -... -... -......... --...... -.-· .. · .. ---,.-......... -...... ______ ...... -......... --...... -...... ______ ......... -...... ______ ...... -....... ,-... --... --........................... -.-· .. ·-·-· .. ·-···-·-·-·-· .............. , 
i I l M. psoamajor : ~ 

i. Short, chctmuscullrblllndles I n2-IA ! M.cpdmuslumbotum 1- ! 

! I ~M.IIaws ~ ! 

L ........................................................ L--.··········---l~~.:~~~~-~~.~~·-------···········------·········J-.......................... ___ , ............ ----···········---J 

Rg. :n. 12 SeniOI'Y rmervatlon of the rngurl'lilll region 
Right male lngufnaln!glon, .an!l!rfor VIew. 

Anuha Inguinal Is ~perildalts 



n,. 27. U Nerves of plexus lumballs 
Right slde,1nterlor llfew with the interior itbdomlnill Mil l'miCJYed. 

M, lrl.__ 
a.dcmlhls M • .,...rratus 

M. obltq.,us luomonrn 
lnb!ITID 

a.dcmnls 
N. llo~tlll M.GbllqUUI M.obltq.,~a 

lntl!mus ecltiTID obdamlnll tbclomnls 
Otlta I !;Ia M. psoo.s m<~jor 

M.llllcus a. cut..ous M.lllaa 

M. qu-~ 
~ 

lumbolvm 

f N. llolnguln~lls 

M.psoas t rn~Jor 

Llbnlll 

Ug. lnguln~l~ lt.GII:IniUS Ug. lhguln~le 

anterior 

Anuha lng.unals 
·~Is 

N. llloi!'QIIIlllls 

A N. llfohypogutrfaJS. B N. nlolngulnills. 

M.quadrallls 
lumbolvm 

AI. lifO'S 
M. qu~ 
lumbolvm "'*' 

Spii'IJdi;oa 
anter!orsupefor M. lllacus 

N. gel'ftxlfem0111b 
N.altlneus Ug.II'Qunae 

M. poaomajar lo!mor\llatl!1311s 

M. llllcUI M. redus 
obdamlnll 

Ug, lhguii'IJie 

l. femanlls R. gsnltllll P.uda lm 
Funla.iUJ 
tptmiJ!Iws 

Alrfcuha 
SfJOf1Miaa 

C N. !J!I'I11XJf!mOralls. 

D N. cutanaa femof.s late"atos. 
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Nerves of Plexus Lumballs: N. Obturatorls & N. Femoralls 

Rg. 27.14 N. obturatxM'fus: Sensory distribution 
Right leg, me!Cli;d view. 

ln..wtad muscles 

i Dtectlnncto i M.obtumn.s-mus i t-----·--·····················-······· .. -··········<t··---···········-·········-··· .. ---·····---···J 
i !.-~:~~~~!~~~~--·-·-----·-·-----·-~ 
l l M.llddudDr bn!W l 

i R. anllftor [~~!~~~~~~~~~~~~~:~:~~~~~~~==~~~.~~~~~:] 
r~-p;;;;.;·-------------------1-~~~;.;;;-··-----------1 
! SeniiOIYinndles 

! llcuuneus 

Rg. :n. f5 N. obtundllrlus 
Rightsi~ anberiorview. 

M. obtullltllrtus - ..;..e....:.,........,___,. 
~us 

M. adclldDr -+--+---:~ 
bre>ol' 

I 

\ 

\le!Ub~ 
LIV 

·- "'=---- M. ~ ttneus 
~~~- R. arur!or 



n,. 27.16 N. femoralls 
Right sldt'. interlo!'ll!ew. 

M.qu~ 
rlaps 

femolls 

M. vastus --tT-+111-:r 
ntl!nnedlus 

M. vastus ----'llr:-
lmr.lils 

M.l'tcllll - ----; ..... .....:.,;:t--t 
femolls 

Vel'tl!bra e L IV 

M.lllop:IOaS 

..:--- -;-- Clnalts 
<ldduc:torfu s 

M.vastus --...._.~ .... - • ..,..,J,. 
medialis 

~..._.,g.:_ __ R.lnfrllp.~lltllrls 

fr--- N. Slpho!nus 

n,. 27.17 N. femoralls: Sensory 
dlstrlbution 
Right limb, interior W!w. 

i Rr.mUSICIIIa.a 
: 
: 
: 

R. rnmpat~Uilrls } 
N.saphenus 

Rr. cut.anel 
CIIJrtS medlale.s 

lnnerwl:l!d muscles 

; Rr. culllllll lnl8101U l 
[~:~~=:~~~~~:•::~~~-~-~.:.:.:.::::~:::=~] 

ti 

I 
t 
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Nerves of Plexus Sacra lis 

IIIIM!n'lted mUlde 

, ! ! M.g~medlus 
! N.g~supefor i l4-S1 ; M.g~mlnmus 
: i i M.temorfascfaelata 

r~~?~~~~~~~~~~~~~~~=:~:~~~~~~~~~~~~~~~~~~~~~~~~~=~~~====r~~~~~~~l~~;!~~~~~~~:~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~=~~===::~~~~~~~~~~~~~~~=~~~~~~~=~~~~~~=~~~~~~~=~~~~~~ 
~ f ~ ! ~ ~. dunlam w.tores ~ ! N.cutaneusfwnaltslarals ! Sl-9 ! - : N.cutane~Sfemorts~ t-.;::j;i.;;j;;····-···! 

r:~:~~:····-··r~:::;:~~~~::;~~fi.S~~~,~~l~~sf~~~~~~~~~l=~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~ 
~ ~----·························-··-----! ~ ~·-·····-!······-------· .. ·-·············!·················-····--··-----···············-.. ····· ............ -....................... ~ ! : N. musculi quadrati femorts : : M. quadratus r.IIIGifs . j 

r::::.:·-·······---I~~~~!!~~~.~~;~~~~~~~~~~~~f~~~:r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
i ! N.tlb1311s ! L4-S3 ! Seep.43l i 
fo •••••••••••••••••••• - •• --··--·· ... ----·························-··-----'--··-·········'················------····-·······························-····--··-----········································---··--

Rg. 27.18 Sensory lnnenatlon t:A the gkltNI n!g1on 
Right limb. posterior view. 

No. cklrium super!Orts 

Fig. 27.20 Emerging n. saaalls 
Horizontal section, supa!or view. 

N.llolrtpagntrfQIS, 
r. cuuneus lm!r:ills 

N. Slcnols. r. wnll!rlor 
(m pious sacroolls) 

Rg. 27.19 N. Qlt41neus femoris po$terlor: 
Sensory distribution 
Right limb, postl!rfor Ylew. 

Rr. peofneales 



Rg. 27.2J Nerws of plexuiACI"'IIII 
Right limb. 

M.gu!Nt N. gl.rteus 
m.,lm111 .,prrlar 

,.\_•~'!:-'--- M. gkltals 
medllll 

A N. gl ulals superior. Lmral view. 

B N. gl ulals lnfl!rfor. Posterior Yll!w. 

5111111 tiiiiMI muscle -~~ness 
The sm~ll gl~ rrwdes on the ~ce side mbllb!e the prlwls In the 
.....,.I pi• no. W...lmo!s& a ~~lylls d the ~~n~llglutml mu•d .. fnm 
da"'"9"1D tho n. glutow supalllt (~.g .. due ID a fol.fty lniRmuoa.i•r 
lnjodlon) Is moritomd bvWNiclbducdon ofthuf!Kilod hlp joint. 
In il posltlloe ll'endelerilu'lfs 18t.the prlwls ugs towJrd the norma~ 
unsupported 11de. lll:tlg the upper body '-'I tho dKI2cl side shifts 
the anterd~CI'Ito tho sbnc:e slde.tllen!t>y ~ng tile peMs 
ontheswngtlde (Duchlnne'sh,_,), \l.llthbllltnlosufthe lllllil 
gi..U.ls, tho potlent edlllllb • typlolwoddlng gilt. 

Mm.gtulll!usmod,. 
••d .... 1 ..... 

A Norm•lgolt. 

stanCI!Ieg 

Swing leg 

M. obtura!Drlus 
lnllorrw (-Mth norw} 

Ug. .. c.,. 
tm.nlo 

I SmallgiUIIal 
musde -~~neos. 

C Dudlonnll!'sllmp. 

M.pl ... 
fDrml1 
('lllllh 
nenoe) 
M.ge­
mtllus 
... prrior 

5::i!il'-.;tr--- M. ,. 
moll us 
lnflrior 
M.qlJild. 
mu. 
flmorts 
('lllllh 
RIIM) 

c Direct brillnches. Po51:81or vtew. 
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Nerves of Plexus Sacra lis: N. lschladlcus 

~ N. lsdliacf'llliS g;.e alf .sewraf direct mUSC~~lar br~ndles 
..all befln dividing into the n. tibialis ~nd n, fibul;,ris communis 

prud~IID the fossa pophtea. 

Rg. :1:1.22 N.llbuln communis: Senlory llllsbtbutton 

N. cutaneus 
surn lltonlls 

R.communlans 
ftbularls 

N.CIItlnew 
dolulls medlah 

N.cublnew } t.llucls illlnlls N. 

N. cublnew ftbulrut. 
digiti SleQJid (lfllfundUI 
medialis 

do!SMis 
medalb N. lhlarls 
N. CUI.Ineuo tuporfldalt 

Rg. 21.23 N. ftbul1rls communis 
Right limb, later.~l vtew. 

N. an.~neus } 

do ISM Is 
fnll!nnedlus N. llblllls 

A Right leg, anterfor lltew. I Right leg, lateral view. 

1 llre b111nch11 fnom 1 M. blcaps femoris (caput I _ 
! n.lldndcus ! ~) ! ! 
1------------~--------------------~ ---------------------~ 
i l ! N.aar...~ i 
I N. fWim!UPri<lllls ! M. lblllrl5tnris and I ,..... ! 
i I lor9as I N. aana. derRis i 
L----·-·······-·-·-·-·-·-·-·-~-----·--~----··-·-·---·-.1·-~·-·-·---------~ I I M. tibialis antafor l N. Clltlllell haluds I 
! ! Mm. emnsordgltllrum 1 lanlls ! 
l N. ftbullrls prdmdus ! bnNis and longuo I ! 
i i Mm. ettensiOt' halklds N. Clltll*ll digiti sea~ndl i 
1 i bnNis and longuo -.IIIIIs • 

L ......... ----······-·-----1~:.~!~~-~~~·-·---·-·L~-·-·-··--····-··-····-·-·---·J 

Olllumftbula 

N. fbUarls --~• 'R 
pro(undus 

N. lblarls 
suporitdalls 

M.fhl.rts ........ 

M.fbUarls 
b!wts 



n,. 27.2-4 N. tlblalls 
Right limb. 

Rr.I1UI'­
GIIare'J 

M. biceps - --'11+-\111111 
femarts.arput 

longum 

Ill. semJ. ---t-1~ 
IJ!ndlno:!US 

n,. 21..25 N. tibialis: Sensory 
dlstrlbutfon 
Right lower limb, po5tl!rfor ~. 

Nn.dlgbles --....~-H~~.....f 
planta~ 

pn!pri 

Mm. h.mbi!C<IIes --!.c-ilri~~d 

N. plantariS 1~111. 
r.s~ts 

lll.abdlcmr 
d~mlnln1 

N.plantartl -----11 
lale-.!Hs 

M. qUildl1tUI 
plant.w 

N. plantlll1s 
medialis 

,.diLWr'l:'lll~ M. adductor 
hallucls 
M.flemrhallucls 
longus. undo N. arta-

neussu-ae 
Rr.ITIWOCU- medlllb 
lare 

.....>;~-+-M.fll!liOt 
digltOrun 
longus. 
leldo N. suralls 

M.abductor 
hallucls 

Rr.cabnel 
med'ales 

llaxnm~.nlc:ans 
flbularts 

1\':il\4--- N.artaneus 
donahlater.rlts 

\}.....;.'IT--- Rr.akanel 
latmles 

ke;,.!-'-7""-- Nn. dlgltrles 
plant.lres propril 

B Right foot. plantmlfew. 

lll.adducll:lt 
mag nus. 
med'alpart 

, t M. senlttndnosus ! 
!,· 

01
_ .___.._ __ ·.: M. semlnemlnnosus i 
, .... ....,._. M bl '- rls(·-.. , •• :'.:· _ i "om ; . mps ... mo _... 

I n. lsdlladlcus l lonjJlm) 
, ; M. adductor magnus (mecfal , , 

~---··-···········-··j-~---·····--.. ······· .................. 1 ______ .......... ------······j I ! M. triceps sane I N. adaneus swa i 
i i M. plent.ts i rnecfelu i ! N. tlblllls i M. popllleJS 1 Rr. calcanei medflies and i 
1 l M. tlblab posleltor 1 llterala 

\11!0'=1~- Alwstl!ndlne~.~S ! ! M. ft...,dghaum ~ I N.artaneutclonl11s , 
i ! M. fl..., halluds lonjJls i llterahs i m.$01el 

M.solals 

r--··-···········-··1-M:·;dd;~~-~i~;· .. ··············r-----···········------······~ 
i N •-~rts ; M. fl-cfghaum bN!\111 i N dlglta'-- .... nta ! ·P"""" ! M fl h II d blwls( put ! "· ..,.,... res !medlals ',_,IUS Gl ! -
~ ~ medial~) ~ pro.,... . 
i ! Mm. lurm.tales pedis 1 i i 
r--··-···········-··1-M:i;;h;iiud;~·(;·p;··r-----···········------······~ 

! ; lat.-illt) ; 
i i M quadratus plantae i 
! I M. abductor 41g1tl ninml I 
i N. plolntarls i M. 11-cfgltl m.-olm1 blwls I Nn. dlgltalu plantares 
i latltnllls I M. oppons~s 41glll ninlm1 ! proprl 
I ! Mm.lumbllalts pediS II-IV ; 
1 i Mm. 1ntsoaL!I plararesl-111 ! 
i i Mm. lntsoaL!I donala 1-IV i L ___________ l~:~~!~!_h~!~! ________ _l ____________________ _i 

A Po:stl!l1orW!W. 

ti 

I 
t 
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Superftdal Nerves & Vessels of the Lower Limb 

Rg. 27.26 Cublneous rnnerv.tlon: Antl!rlor v'INI 
Rightlimb. 

N.tschl- { ::r:!a:S 
adieus 

N. tlb11Hs ---tl'lf.J 

A ~pheral Slei'!Sory cuwneous inncnation. 

a Segmenlill, radicul~rwt~n­
lnnervatlon (detmatomes). 

T11 E T12 

L1 

S2 ! 
l2 I 
ll ---1::---

: Rg. 27.27 Superftdal GJtanl!Gu.s wfns and nerve.s 
: Right limb. . 

Ug.lngutnale 

V.diUimlleu - -+- ......:o, 
Ilium 

SJpe'llclllls 

N.cut<lneus 
femoris 
ID:IIts 

N. ~mot~lls, - .;....---tK.. 
IT.wtanel 
anterio~ 

N. wtaneneus 
~~r.~~elmr.llts 

(n. fllularts 
mmmunlli) 

: A Alm!rior view. . . . . 

v. eplg;ut!lca 
sl.pet'flclab 

A.lll'ldv.fl!rn«<llts. 
hiatus saphenus 

N.tllo!ngl.fnalll 

Anl.f.a lf1!11nalls 
s~rs 

Vv.pudend;~e -v.saphena 
~ 

N. saphenus, 
r.lnfr.lpatellarts 

.................................................... 



Nn.dunlum 
suporlares 

Nn.dunlum ---.......,..,.· -
mecll ~' .._ 

Nn.duntum 
lnleriores 

(n, Clltii'IIUS 
flmoris 

pasar'«) 

N. Clltl....., 
r..mar1s pDII2rlar 

N.obtilmMLII, 
r. Clltlnsa 

:\ 

~N.IIIahypo-
/ gaob!CIS, 

r.Clltlnous 
tnolllls 

N. cut:aneus 
r..mar1s t.ar.,ts 

--.--- ~~~~ .. 
L (n.llblalk) 

N. saphmuo -f--"-,Tl 
(n. fomanol•l 

v.saphenoo ------;o+---1 

N. cut:aneus 
SU1111!IIII!"'Is 
(n. ftbul•rts 
c:anmunts) 

PI~ J..-::~-- N.sulllls 
(n.llbl•lk) 

.,JII:!--- N. cut:aneus 

.... Clltlnol __ .....~.:....__ 

pllnb16 

II Pomriorview. 

clcnllls lmnol• 
(n.llblolb) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . .. . . . . . . . . " 

fJg. 27.21 CUtaneouslnnerwtlon: PostBlor view 
Right limb. 

Nn.dunlum N.lliohypogaltrlaa. 
r, Clltlnous tnolllts 

N.Clltl....., 
t\morts 
Lltl!ralls 

-,--~~; } N. lsdUd'Clll 

N. d>lolts 

A l'l!rlphenl sensory aJtllneous Innervation. 

lA 
8 Segmentlll,l'llditul'r art<lneous LS 

Innervation (dmNtxlmes) . 

~ 

I 
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Topography of Reglo lngulnalls 

Rg. Z1.29 Superftd•l vefns •nd lymph nodes 
Right male regio inguinaii!.S, anb!rior view.lll!mo!led: Fascia c:ribA>Sa 
;ilout hi~t\1$ 5<!phenus. 

~d~u~ --~~------~ 
llklmwpl!l'fldallr. 

v.~ -....;::,-----l::---4~ 
supoerflclalls 

H~ --~-----~~ 
saphenw; 

V.ltaca 
ettema 

A.<~ndv. li!marats --~...l.-0::::~,....-__,(-.4~1r'-..;;~ 

fig. :n .3/J Reg to tngutnilles 
Right male reglo lngulnaii!.S, anb!rfor view. 

M. oblqws extern us -------------1-'111--llk. 
abdamlnls 

M. obllqu~allltl!mus ------'il'i\i~~ 
~bdomlnls 

M.lni\M!nus 
abdamlnls 

N. altlni!US 
femoris lm!r.llts 

A. arid v. d~umllexa 
Olum liUpl!rilclalts 

Ug.tngunale 

A. 1rldv. ti!monrlls (In ----='"----:::-4-----:-:--::-:-- -+---' 
hlltu:s saphenus) 

V. sapho!na magna 

Nll.lngl.fnales 
prafundl 

Nil. lngulnales 
s.rpl!rilaaluarld 
lnfenares 

--- u-alba 

-----'iit----- Vad~musWI 
recllabdomlnls. 
lamina ~nter!ar 

-----~----,----=--,----- FaKiilabdomlnls 
supl!rilaalls 

M.Clbllquus 
l!ldl!mus <lbdomi'nll; 
aponeurasls 

~=::.::,..-__.:_-~-----;,..---- N. illoifl!lubats 

::ll;ii,..-"'""'"<:,-::,----- N. ge!1tofemarab,. 
r.genttrrs 

~!!!!~-;--.--;--- Ug. ~ec~~m 

Mi,.,_'t-'...__ __ 1\uiall~a 
sptnnatiC:Ia 

~W'--~,..--- Ug.laamn 

·"4~-.....:...-- A.~dv.pudenda 

exbml 



Spina­
llaa 

an111!r'lor 
super'lor 

Ug.laaln;re 

Fig. 27.3J Lacunae musculon~m and vasorum 
Right Inguinal region, in!l!rtonfew. 

M. obUquUJ ---:--~~-=­
GIJ!mus abdaml~s 

N.cut;neur. ----'iii."':,.. 
ffinarts lmr.~ls 

ucuna { 
mwcubnJm 

{ 

N. genltofemar.~ls. 
r. ffinaral5 

A. and v. ffinarats 

RommDIIefs 
lyrr¢nade 

Tuberalum 
pub lam 

! ! Spmo 111aa -rtor ! N. fanoralll 
! (]) Ucl.lna ! supellor i N. cutlneus femarts larats 
! musculorum ! Ug. lnguiNit ! M. llacus , 

1---·····----L~!'!~~!s ____ J~:~.m.!l! ........ -..... J 
i i Ug. lngulnllt i A. 111d "· t.monllls · 
! <Zl IMuna ! /rna llopedhleus ! N. geni~Dfemor.~ls(r. fanorlllls) 

L~~~----L~!~~~!!! ........ J.~~~!~!~~~~------· 
i (]) .W.Ius i OW meclale i N. IIIOinglftlls ; 
I ngulnalll ! CNs llller.lle I N. geni~Dfemorats (r. genltllll) ; 

l__~·~!S _ _l~~·-~~'!' ________ j_~~~~~~~----------j 

------..:.;:;,.---__ M.obllquus 
extl!mLII abdomills • 
.JpOnWVSis 

---"-~...,__=---+~-'--;---- Flbt~ lntercrurales 

C111s mtdlille } Anulus Inguinal Is 
-~r------ Cllls litt:er.lle superflclalis 

~~~=-- Ug.l'l!flemn 
Anubs ffinorals 
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Topography of Reglo Glutealls 

Rg. Z1.32 12gfo glutslls 
Right regio glubYiil, posterior view. 

Flsdlogh.t• 
(m, ghrt.us ml!d\Js) 

"""""~~-!-1!-- ~ ... gilD:! 

SIJt111 glutealll Fascia lata 

(m. glufi!UI 
mmnus) 

M. guteus - -:;...----,· ­
ITIIldrrus 

A.andv..gi.Jtm 
~. n. glutleul 

I~ 

N. cu~us - -=.ll-+­
A Mlsdae ;md a!Uneous neu rov<~tcularore. 

femoris posterior 

N. pudondus, -~~ 
rr. per1nale 

M. obtumart.os lnlll!mus 

Nn.dunJum 
SJper1oru 

Ug. acllltuborae 

TuberJsdd.cllwm 

N.n~ 
r.JDnJts 

-1---- M. gllllaiS 
ml!d\Js 

A. •nd v. gklleo 
superior •nd 
n. glutleulsuperlar 

.:...;"---l!lHI-- M.plrlfarmts 
r.tn.gemolllsu­
per1or and Inferior 
M. obtuma~us 
lnl2m11S 

N. lsdlladlt111, 
•· amltans 
M.,.l>lld.­
femorls 
M.gl..-.. 
INDdmus 

M.1clcb:la 

""'~~""' 

N. ClltlnSJS 
femD~ postei!Dr 

FM$gJuts 
(m. 9uteus ml!d\Js) 

C Deep ~io uluteelis. Ptlr1icdly mnCM!d: M. glutl!us milllimus. 

Nn.dunlum 
modi 
M. glutleul 
INDdmus 

,...,...,..I-- Nn. dunlum 
We! ores 

1+--1-- M. 1dducllar 

""'~~""' 
;-......,...J-- N.ClltlnBIS 

femo~ pasiB!or. 
m.blc.p~femorts, 

aputJan"'m 

M.~l- M.~ 
membranoous 

1 Reglo glutiYils.lli!mCM!d: Fascia 1m. 



Ug.­
SI)!Illlt 

Ug.­
lube1<11t 

FJg. 27.33 Reglo glu1.'1!1i111s and 
fats.~ llldllolnllhs 

Sdidlc fo..nlna 

I I (!) Fanmen l A. and v. ijllftrl supettor i 

'!~men ---~Y-~~~._1-i-:=-;~~;j 
""" i N. ijluteus lnfa'lor i lnclsu~alsdlladla 

i lsdl~ i A. and v. pudenda i ma)or 
! adlam (!) FGnmen i lllll!ma ! Ug. ua-ocpi.W~ 
i maJus nhplrffom• l N. pudendus I Os saaum 

,

1_: I :::::!:!::.molls I 
( ~ posUdor ~ I 

~-·---·--·-·--·-·--·-·---·-·---·-·--·-·-~-·-·-·--···-·-·---·---·-·-·-·--·i·-·-----·---·-·-·----·-"1 

! l A. and v. pudenda I I d I dlladla ! 
~ ; lntema • n sura s ~ 
~ i +minor i i (!)Foramen lsdlllldkUm mlnut ! N. pudendus 1 Ug. uaosplnal~ i 

L ______________________ J.~~=------1~:.~~~-.J 

Right ~io giW~alis, posterior view. 
RmlfM!d: Mm. gluteus maxim us ~nd medius. 

SpnaOiaca --+'-----=~~ 
postl!rfo r super! a r 

A.gkrt:N~perforllld --~~-~---':-4 
n. 9ut:Ns superior 

N. g~lrkriOf --....,:>,~--,f-­

Aa.<ll'ldw. -----ii:-~---s--.: 
gkii:R~or 

N. pudi!nGis ---1-7-~------" 

A.andv. -----: 
pu~Mnda lnllml 

M. obtunrllllfus 
Intern us 

Qnalts pudendalts 
(Alcock's cana9 

Llg. UCJ'Obbefale 

M.alkiJcta- ---...... ~=:otftla 
mag! US 

M.gradlls ------111"' 

M. Jeml- M. bleeps femoris, 
mernbranosus caput longum 

M.ijlub!us 
mlnmus 

M. tensor 
fasdae lmie 

M. plrtfomis 

M.gemeUus 
s~ 

M.~rius 
I ramus 

M.gemelha 
lrieriOf 

R.ami.ISd 
a. dn:umflexa 
fenolls mtdlllts 

Bursa 
troc:hantl!t!ca 

M.-r.ttus 
fenolls 

N.lsdhlfcus 

M.adducblr 
mag nus 

A. periar;lns I 
(a. profunda 
fi!morls) 

ti 
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Topography of the Anterior & Posterior Thigh 

spiRI llxa Ug. A. oplgldrtc:.a 
anllortor ••pettcr lng"nole supsilclllls 

I 

M. flloptws --fo~•-.-=: 

N. fenarllll - -!--.!H,....:..:.,.: 
A. and v. - +-#-.c._;,;..,.......;,.,.,J.. 
r.--.lls 

T*fllS 
llotblllls 

A Tl1gonum femof&s.. RemcMd: Skin, subartaneous tis. 
J~R,~nd mdi lib.~M. Artllltus. 

M.oblquus 
exllernus 
obdomllls. 
;ponl!llrosls 

A. pudenda I!ICb!ma 

M.gradls 
Ug.lngunale 

N.artii'ISIS 
femolls Iatini Is 

M.sa1'11l11us 

M.rectus 
femolls 

A. dro.rnll-
Mmol1s lmnllJ. 

r. ~tanclens 

A. profunda 
femolls 

A. pelforans 

A. dro.rnllexa 
femot1s lallerala. 

r.detandens 

M.vastus 
~Ius 

M.rectus 
flmorl• 

M. v.astus 
medlals 

M. v.astus 
la11er.als 

fig. 27.34 Anterfor thigh 
Right thigh, anterior view. 

A . ..,dv.llllcl 
I!ICb!ma 

~-glutm Alptrlor 
andlnfl!rfor 

N.fenarllls 

Plewsac1311s 

A . ..,d v. llmo1311s 

A. diUimflelol 
f8nclrl• medlalll 

M. pectneus 

N. o.bWrllllr\ls 

M, .tduttor brellls 

M . .tduttor !angus 

M . .tduttor mag~us 

A . ..,d v. llmo1311s, 
n.so~ph.,ua 
Qn menbta11o1 
VllltCNdduelrl~) 

N. abWrmrt.os, 
r,QIIaneus 

M.sor1Dr1us 

N. saphef'AIS 

8 Nanovalculatu~ f:l ~ OJnterior thigh.flenowftt An!Bior abdomiBiJI 
wall. Portlally l1!lllCM'If: M. sartllrtus. m. rectus fmlorts. m. i dductDr 
longus, ~nd m. pectln~us.. 



< ...-+..-li:,...--- lt1. dunl1m 

Fig. 27 .l5 Polb!rfor tfllgh 
Right thigh, po1b!nor view. 

.. .,.no,... 
-.,____ N. nlohypagostnaa. 

r.lanlls 

FUdl!lkni 
(ln.glull!us medUs) 

lt1. dunllm 
rnecll 

M. glulals 
rNDill.5 

lt1. dunl1m 
lnftt1cres 

M.adducmr 
fiiiiii'W 

N.allanous 
fl!morls 
poster1or 

lllsdalm, 
llactus 
Rlctlblllls 

M.bla!p& 
femorts,aput 
long 1m 

~~--- N. tl~ls 

~-- N.ftbularls 
amm..,ls 

'r.:-~-- N. <Ublnous 
SUIIO!!mnlls 

1+1~~~-- N. <Ublnous 
.. ....,modlllls 

A Reglo glutNIIund II!Jgh.l18ncwct Fascia lab. 

N. gluteur. 
lnfel1or 

N.pudendur. 

A.glub!a 
lnfel1or 

Ug.~ 
11bcr.lle 

N. OltolneUI 
femoris 

postl!rlor 

M.obturr 
IOriuslntemus 

M.addud:Or 
magnus 

M.biaps 
hmorts, CIPUl 

k>ngum 

M.SII!IIi---~HH 
ll!ndlnosus 

M.serrf. 
membr.~nosw 

....... 
tmchantmca 

M.glullw 
m..rmus 

M.quachb.a 
femorts 

N.lsd!ladiDA 
a. amlbns 

lr\.1!-~-4!-- M.adGiclmr 
magnut 

tt~Ht--.,._ __ A. perfarans II 

N. cutooneus --c'+-F­
H:~-- N. cutaneus surOII! rnedr.lls 

,..., lm!nllls 

M. gastrocnemius 

8 Neurovasalliblre r# the poRB1or thigh. Portlalty rf1001/81: M. ~us 

~ 

I 
f 

miiiCimus, m. ~ mdus, ilnd m. bleeps ~morls. Rftrllded: 441 
M. sl!ll'llmemblanosus. 
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Topography of the Posterior & Medial Leg 

Rg. Z1.36 Posb!rlor camp~~rbnent 
Right leg, po$b!rior view. 

M. semi- --7~--!~ 
mo!mbtllnOWS 

v.~ 
I);IM 

N.saphei'UI 

N.~blalll, --~. 
r.alc;aneus 

medialis 

liUI~~';\--- N. flbularts 
axnmunls 

W~r!--1.4-+--- N.CIItlneus 
stJrat! medialis 

Hl-+-- N.CIItlneus 
stlrat!~lts 

-r'lkt-~~- M. ~nemlus. 
aputlmnle 

M:,...ii-fii!HI--+- Ill. !jaS(TO(nemlus. 
aputmedlllt 

R. cammunlans 

\f!-.;...-- R. c.11aneus 
lmt:~Js 
(n. swlls) 

A SUperftdal nfili'Oir.ISCUiar rtructiJres. 

lll.sernJ. 
tl!ndlnasw; 

M. gl'ldb 

lll.stmJ. 
membral0$11S 

N.ll>llls 

M.gast!'oc--..LU~H~.._ 
nem\ls 

Arcustl!ndlneus ----:-~ 
musculi solei 

A. abtalts postl!rfor - -H.-;-'-H 

~!ll+- M. poplltals 

1""":,7-- A.llndv.poplltN 

N. tibialis --HIIR~f!-1 10 

M. tlexord~run ---'!!~,-. 
longus 

~!---- M.tlblalts 
posb!rfor 

111. tlexorhalutis ----,+ flHII::. 
longus 

I [)eq) neu~asaJiar structures. 



M.grac11s 

A.ll'ldv. N. M.bla!psfemoris. 
popltsl ll<hladiM aput longum 

M.bla!p:S 
femoru. 
aput 
bnM 

N.fl!u.farls 
(l)mmunls 

A.~per!or 
medialis genus 

IB""--+ -- A. superior 
latmllsgl!ftiS 

~"'*~.---+-- M. plantlrts 

flg. 27.37 Fossa poplltlN 
Right leg, postrrlor view. 

M. sem. -....:,;,---1~ 
membrano:sus 

A . .:andv.--+ ..J.,.ft! 
popllb!a 

M.g-----!..!,,;...-~ 
nemlus 

M. pia MUlls 

~~oTr-_;_.:;... __ v. S<~phena 
Pln'l 

I ~4:t.l!t~\rt- M. gastrocnemw, II aputlmrale 

--'-+-....,~A -~~~t.+- A.lnfe!ior 
lalmlls genus 

A Deep naJrovasallar structiJres. 

A. pbntlrls medlills, 
r. superftdats 

M. gi1St11Xnen\ls 

A. ream!l'll 
tlbhllspolltl!rfor 

} 
M.trfa!pl 
SUra.! 

A. .:and n. Os meta-
plantaris medlills tarsale 1 

B Deep lymph nod~ of fossa poplltN. 

fig. 21.38 PosterforCXII'I'II'IIrtmlllt: 
Mecllal vfew 
Right foot. 

&tlensot _:~~~~X'1f:~ 
group 

~~........,..- N.Clblllls, 
a. Clblalls 
PQStftlor 

Rr. malleoli res 
medales 

M.abtalls 
posterior 

M.fDardlgJ. 
torum longus 

--~--M.fDar 
haloos longus 
Tenclo 
alaneus 

·~~..;...- R. c.11caneus 
medalls 

T.w3.11 tunnel 

lf;!tlnaoulum 
musculorum 
fll!lCOI'Im 

Ill. abctlctot A.ll'ld n. plant;rts A. and n. 
halklds medialis plant;rts llb!ralls 

ti 
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Topography of the Lateral & Anterior Leg 

Rg. ZlJI Neurcwa:ulllture of the leg: Lat2nl vl.ew 
Right limit RenCMd: Origins af the m. fibuklris longus and m. fldl!nsor 
digitot\)m longuL 

N. ftbullrfs -~rt"i 
CIIIT'ITiunls 

N. DIUnftll -~~--iHI/ 
suraelotl!rab 

N. <Uin!M 
suraernedlab 

(n. Ubl•llsl 

R.comm~ 

nluns 

N.wrals 

Caput 
ftbulae 

Ad$ij!.i aftlle 



~-..... MUlde edent~ crhlmltomHin lead toa!Mlntls.sue pressure kl the 
am~r1m..U Dfthe leg. SUbsequentampresolon dn......,..rul;r 
s1nlcbl"" mor aLR lsdlllnlland in!venlble muodr .nd neM! damage. 
Pilll!n!S IMdl Cllllllrfor compM11"nent ~ the mon oommon fonn, 
suffer emvd.Ung p;~ln •nd can nat dorslflox tho llael. Ellll!'9'fKY Incision 
Df the bod• d tho leg mor be perfooned to roll..., """"""'lon. 

ffbul1 

Flfl. V .«J Neurovasculiture of the leg and foot: 
Antleltor view 
IIJght limb with foot In plJntir ftedon. 

aputflbiJ•e -­

Ug.pmlu ---1H~ 
J,,...,__ Peoan11rtnus 

(lnser11onllf 
m. yrfol1us, 
m.g~lls,and 
m. semlb!ndlno<La) 

M. gulloa'8nlus 

M. tlblahs 
a lUll or 

A..ftbularls, 
r. perfbr.ana 

~r-1 ... - --- M.-scr 
hlllucls longus 

;..l,---!!l.---- M. tibialis 

M.~r 
hllluds brewls 

M.ex18lscr 
dlgllorum 

bmls 
A.lllrMlls 

l1ter.1ls 

Mm. ll>' ----JI-11~1'1~-i:~~~IJJ ...... 
donoles 
~mn. -~~~~~~~~~~ 

tlrsoles 
dorsoles 

M.OIInscr -~ff--H~H~~ 
dgllorum 

lOI'QUS 
andbrwls. 

IBidlnes 

~.~ 

dorsales 

N. ~~ ---~~~~~~~~ 
tiles 

dorsales 

A NeunlllilstU~tun! of thl!! dorsum. 

arUrlor. tendo 

A.planbrls 
profunda 

M.emnsor 
hlllucls longus 

M.emnsor -----'~ 

A...ndv. tibialis 
11Ur1or 

digltorum longus 

N.ftbullrts --ToR 
supsflclalts 

M. f'bularts brells 

Aetlnawlum 
mUSClllorum alln­

sorum fnferlus 

N.cutllni!LII 
dorsalis llter.als 

111!0\aolklm 
murcJorum 
ec~~ensorum 
sl4)ertus 

-•·~·· ' - Malleow 
medialis 

N.aun .... dof. --~~Jl lll~"lr 

A. dcnllls peels 

M.­
halkldsbrells 

sals lnte!medlus 
f/U.HIIl& 'l-1---M.-

N. cutoneus ----,~~~IA--1 halklds 
dorHih medlab longus, ttncb 

N.mdi -~~~~~· N.ftbularls 
profundus tanole:s 

dorsales 

B NI!UI'CMSOJiiltul'l! of !hi! leg.llllmcM!Ct 
Skin, subcutaneous tisSlUe. ;~nd fJsd~e. 
Retractftt M. Ublalb anterior <llld 
m. extensor hallucls longus. 
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Topography of Planta Pedis 

N.. dlglbles ------.~;....!~~ 
plantres pmprlao 

Nn.dldlll"' ----4,~!1--!!R.-4~. 
plontluu praprft 

Lm<al -~r---.;:::;.,;~~ 
plarc. 
sulcus 

A Superficial layer. Renxwrd: Skin, subcutlln~ 
ous tissue, and fascia. 

N. plantuts 
medlllts 

Medal pl;mllr 
sua.u 

M.mduttor 
halluclo 

.Rf. Z7.A1 Neui"CMltaalllture of the foot: Sole 
Right foot. ~ntar view. 

~pl;mllm 

dtglbles ---~~...W:~if...J~ 
PlllPrlar. 

nn.~ntares 
dlglbles prapl11 

M.lleadg~ -+---.~ .. d~:"f 
llllnlm bowls, 

lltndlnH 

N.. miD- ---"4¥.~~~~f-.;!l!~ ~t-IL+- M. floor 
tarsalt.s 

plantiii!S 
haii.Jds 
longus. tenckl 

'\llt.4ll~bi#.U .... ;,+.+-- Nn. dlglblts 

N. plarUrfo -~H 
lmnlts. 

plortare 
CDmmunes 

r. superftdalts m~~- A. plantarl$ 

N. plarUrfs -......-'~~H 
!ibn Its. 

r. profund111 

medalts. 
r.s~ts 

A.pWrtarls 
medii lis, 
r. prduldus 

M. floor 
dlgllllrum 
longus. tendo 

N. plontlrlo 
medtolll 

M.abdlttor 
haluds 

-+=1--~-- Aporelrasls 

• Middle II)'W. ~ Plan13r aponeurosis 
ind m. flexor dlglllllum breYis.. 

planta~l 



t.a.drgltlleplantan!$ -----4-~~~,....t!l~~s 
proprtile, m. dlgltllles 

plintll!ti propril 

Ill.~ ---~-~~~~~~·" '"'~~ -
drptorum 1rnMs, 

tefldlne 

Mm.lnl8'ossd 
pl11111!ti 

Aa.mela1arJ.11es 
plantlru 

Arcus plantn --~!­
proll.ndw; 

Ill. tlexorhaluds 
!)1M 

}!-!~2:---l-- A. plantariS medlilh, 

M.quad~ ------':!2.-+-,! 

r.~ 

Ill. tlexor haluds 
longlll,b!nlb 

plantae 'RJJ~~~~-- A.plantarts 

A.v • .andn. 
pl1ntuls l~lt 

M. fle!M ----~"*'-1-......,.;,.,.,~ 

med'alis 

N.plantlllls 
medal II 

M.abWctor 
haluds 

dlgllon.m --~~_.,.:...._ __ AponaJro:sts 
lftW plant.Jrfs 

N.cutlneus 
Mm.lnte- 6ars:als 

C Deep layer. RemiM!d: M. flemr dlgltorum 
longus. Wlrldowed: M. addlldor haiiiiCls 
(oblique head). 

111. abduclllr 
digiti mlrirri 

M.oppcnens 
digiti mlrirri 

M. fl-dgltl --.;....:...:;....__:l,l11fij 
ninlml bn!Yfs 

A.lW!dv. 
!lllmllris lrtmlt 

Sepl1m pilmllre 
lltmle 

0~1 ln11!nne& 

flg. Zl.4Z NeQnwasculature of 
the foot: 0'055 sedlon 
Coronal section, dlst11 VIew. 

M.mensor 
dgiiD'um 

longus 

• ..... ,_..;:.>.--- N. cutlrle~JS 
dcn.wlls med'alis 

H---'~,.....;!;.....l.!:....-+-- Qsmela1arJ.11ell 

r-.~'lfi>I;:-H,._-+-- Os cunellanne 
medlale 

~-+--- M. ablalll anterior 

fD::Ia plantaris. 
6eepllyef 

ril.t"'--+---- N.saphena, 
r.cutlneus 

ti 
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Transverse Sections of the Thigh & Leg 

Rg. Zl.Al Windowed diiRctlon 
Right limb, posteior view. 

M.gluteus 
malmuo 

M.plrlformls 
Ill. gemellus 
arportor1nd 

lnftrlor 

M. obbuwlxlrius 
lnll!muo 

M. g.adls --......,. 

M. ~duclxlr ---t11~11• 
""9"14 

M. semlll!ndlrt111us 

M. semimembranosus 

{ 

lll. soiNs 
lll.trb!ps 

, ... Ill.~ 

~ 

Tendo c.JICM~eus 

-~~-- Crllbollm 
!1::~-- Ill. glutas ...... .,. 

M.glutew 
ml,..,..... 

M.bl!nsor 
f•dlolotn 

M.glutew 
maim us 

~--- M.1uodl'lbls 
flmDm 

1----- M. ~dudDr 

~-...;....-~· 

M.rectus 
femoris 

M. vatus 
lnll!rmedluo 

M. vatus 
~!molls 

M.bl"'''' 
femoris, 
aputbrwe 

-+-....;,--Rbua 
-.,.--- Mlmtr .... 

lnllrosse!l 
aurll 



n,. 27.44 Transverse sections 
Right ltmb. proxlmal (superior) view. 

Anter!or 

t ~ptum 
lrunnuswline 

femoris mechle 

A. and v. profunda 
h!mons 

M.adduclllr 
bmlls 

M. adductzlr 
klngus 

M.gwdls 

A Thigh (plane of secUon rn FTg. 27.43}. 

Antafor 

t 

M.ablalls 
postsfor 

M.flexor 
dgltanlm 

long ~a 

N. tblalis, a. <~nd v. 
dllats postmlr 

B Leg (plane of section In Ag. 27 Al). 

M.WIIUs 
medialis 

N.flbularfs 
profundus, 

a. and v. a blahs 
anterfor 

M. quadrla!ps h!mol!s 

M.ablah 
antl!rfor 

Septum 
lnt.!lmuswlare 

crurts~I'I$\OII'SU$ 

Clputb~} 
M. blcl!ps flmol!s 

Qputlongum 

M.ectl!nS«" 
haiiiiC!slongus 

M.Abularfs 
long ~a 

M. gastrocnemus. M.all5trocn!nw. 
caput ml!dlale aput lltenle 

ti 

I 
t 
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Surface Anatomy 

Rg. 21. 'I Lower limb: Anb.!flor 'Vfew 

A Surf.lc:e il'latorny, right limb. 

Ug. h- M. II«· 
gutnale t~eur. 

M.ac!Wtlllf 
longus 

M.vastw 
medalls 

I MusculiltiJre,left lrmb. 

llg. 21.2 Palpable bany pramrnenc:es 
Right limb. 

Crtstatltaca f 
Splnatltaca-

a nullo< 
superior 

A .Anterior 111ew. 

L 
Tubl!m.fum 
publam 

\,.__ ••• - Symphysis 
--......_ pubic:a 

Tube-
lsdllidlcum 

Q1: The articulatio COXOie Is not directly 
palpitllle. How would you comectly locate 
Gllputftmorts based on surface it~ 
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Anterior & Lateral Skull 

Rg. 2!U l.ab.!ral skull 
Left lab!ral view . 

Sutur.uumalls 

Spfnanasafs _ _,-....,"' 
anterfar 

Mandl Mila 

Banes of lhe skull 
i The aput Is aobciMded lniDthe neuRXranl.m (gray) and W«nxnnlum (cnnge). The ...,rocnnl.lm p-the encephalon. i 
l while thevtsanKranlum hausa and p-the fadal ~Ions. I 
~ .......... _. _______ ............................. ________ ............................. _ ... ___ ................. ., .................................................. ____ ........... ___ ............................................................ ~ 
! Neu~klm :~ f ! -.-(k ;tr;".;;;k!~i,;(~;;~,~- -------- ----------- ·i-~ Cis'e~t.;.;;,·i;--- -----.- --;~,;~ib;j;---- ------- ---~ 

i • Os fladale i • Os tr,Udeum • MDIIII I 
! • 0$ aulpltale ! • CAlncha nasallslnflertor • Os nasale ! 
l • 0. pa~t.ule ! • Os laatmale • Os palallnum I 
i • Os sphenalclllle i • Os sphl!noldale (p-«. pb!I)IJJDidi!US) i 
l • O.ttmpcnii!(PNSpdi'OSI and pars...,mosa) 1 • Osttmpcrale 1 
i i•Vom• ~ 
i·:;~dtr;;;;~;.;;.~~-;;.-h;-~;..:.;-.;;;.;.;;dth~-~-~~~~id;~~-,~-lht;.;.;;;.~;.;;:·n.;;;~p;,;;i;·~·-·-·---~ 

•• i dlwlded-- the'-· ! ••••••••••••••••••• ~;;; ................................................................. - •.•.•.• - ........ - ................... - ......................................... - ........... - ................................................. --f 



Os frontale 

Incisura frontlts 

M~I9(>SUpraolbltllt 

Osn;~~~ale 

Os sphenoldale. 
alam'nor 

Qs elhmoldale. 
lamina 

pt!!pO!ndcularll 

M~l9(> 
hfraolbltlb 

CQndla niiSiils 
media 

Vomer 

A'ld1ftS oftht ,_ 
Tll e fr.ameillae Cll nslrucllon of the facial sloeleton leads lD cNr.a ct>e rllllc p;1tt1m s fer flac:lu re l nes 
(dwffled e I.e F«H II, and Ill fnld:ul1!!). 

n,. 29.2 Anterior skull I Antmor ¥few. 

~ r ... 
Ja. 
f 

Os par!etale 
i 
Q,. 

Incisura 
supraarllit<llls 

Os sphenoldale, 
ala major 

0s tempor;~le 

Orllita 

Qs zygamallcum 

~ra 
plr!fonnls 

Mull II 

'~r~~--,.~----~r.amen 
mmllle 
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Posterior Skull & Calvaria 

J .. 
J 
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n,. 29.4 Gillvarfa 

Os~le 

A Extl!mal callr.lrfa, superfor vfew. 

Sutura 
lambdolde.l 

Suld 
artl!rfo:ll 

B lntl!mal c:.1lvarla, lnfl!rforvlew. Thelnt«<orofthe 
c:.1lvar!a Is marbd by suld ~rtl!rfosl ~nd venosl for 
the meningeal arberit.s and sinus durae m.a!Jis, 
respectively, ;md f'~Mlolae gr.mulares for the 
gr.mulatfones ;nchfiO!deae (see pp. 606-610). 

fig. 29.5 Stnu:ture of the calvaria 
Cross S«tfon. 

SnUJ 
frontlllls 

"•->:.CQ~,~-= } O.Mrll 
Lamina 
ntl!ma 

OUnt 
m.Titl!r 

I 
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Base of the Skull 

Rg. 29.6 Bl5e of the skull: Extl!rfor 
rnfl!rior view. R&etlled: Foramina and c:anak for blood vessels 
c-p. 490) ~nd crani~l nerves. Note: This view ~I low$ visu~l ~0!$$ 
Into the posterior region ofttle niiSill cavity. 

For:lmen 
~allnumma}Or 

For:lmen 
palatilum minus 

Vomer 

Proc:.{m~: 11= t.;mha ---.-t----:r-----4 lateral Is 

fori men 
lncitlllum 

Rmra orlllt.llls lnfetlor 

Q~ts----~~~--~~~~~~~~~~1 
~~,, 

ror.men owl! ----.:F-----.:..1.._~· 

For:lmen spilo:wm ----;-:.:.._----.,1--!!!ii 
For:lmen laCI!rum -----,:-------.--~~¥;':-o----;~ 

fkl:ura ----:-----:f':---
petrntympanlcl ==J=J.:::;:jf·~ 
Cmailsarotlcus 

ForamenJugutare_ -:::::::::~~=!~'f1J'Il•-7 
For:lmen 

Jtylamastoldeun 

canaHsnem 
l!ypogbsll 

F«:~men 
magnum 

Una nud!IJs ---...l;,.-::,-­
~ 

Ur~eanucllalts ------=-:::"~ 
supmna 

Tube!Uikls 
pharyngeum 

__ .-A~-- FGSYmandtt.llar'ls 

-++--Proc. st)1oldeus 

~~-- Cond)lusoa:~Hs 

~~~-Proc.~ldas 

::L.--..JII~!--trldsura mas!xllde.a 

")--;;;.... _____ .,...:........,...:......,;....- Ofsta oa:fpltlts 

~ 



n,. 29.7 Cranlal fossae 
The lrrtertor of !he skull base conslsts of lhree successive fossae tfl;rt 
become progrl!Ssfw!y deeper lr1 the front..l-to-oo:fpltll dlrectfon. 

Foramen 
magnum 

A Mldwgltt.11 sedlon,left lmnl view. 

n,. 29.8 Base of the skull: lntleflor 
Supertorvlew. 

Sulwsslnus 
ln1nswnl 

Cri:IU 
frontalis 

Jugum 
sphenoldale 

t"«lml!n 
magnum 

I 
F'oss.tcn~nll 

~ Jnb!rlor 

Ala minor esls r ljlhenoldalls ... 
Fossa cranll Ja. 
media f 
Margo SJPI!rior i p;l1111pet111Sae 

Q. 

8 Superiorvlewofopenedskull. 

F«amen magu.m 
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Os Ethmoidale & Os Sphenoidale 

~ The struchr.llly complex os elhmoidale and os sphenoidale ane 
lllli3ill shown here In Isolation. Th~ olh:r bones of the !lwll are shown In 

Fig. 29.!J Os etflmaldale 
The os ethmoidale i$ the «ntral bone of the nose and p;uana$;'11 air 
slnu~eS (see pp. 520-523). 

Lamlna­
orbillllls 

Concharmals 
media 

A Anterior vtew. 

Bulg 
ethmaldalls 

Proc. 
undnotus 

C Posterfor view. 

... '-----Meatus nul 
supericr 

Lamina 
perpendcularts 

their respediw! regions: orbila (see pp. .506-507), nasal cavity (see pp.. 
520-521). oral cavity (xe pp. 538-539~ and ear (xe pp. 526--527). 

II SUperior lotew. 

D Left lab!ral view. 

.;---:::::~-- Llmlna 
pe<pendlaJ•~• 

Lamina 
orbit> lis 



Flsslll--';-~~--~ 
orllit;olls 
suportor 

<:anills ------'~=:!lr:-:-:-'l!I'.J .. 
plltty­

goldrus 

A Anterior 
'llew. 

C Post:a1or 
'llew. 

D lnfstor vtew.Ml!E Thnomtr sits 
below the crista sphaloidar11 
(lleep.538). 

Fa clef 
tenporalls 

~"------ Follml'n 
nllllnGim 

Rg. 29.10 01 sphenoldale 
The o' ~Phenoldale fs thl' mo.t stl\ldul'illly 
Clii'T1plex bone In the hurNn body. 

Jugum 
Jph1!1101dole 

1\Jbo!rcUum lfma Proc. clnolde111 
8 Superiorview. selae hypophyslalls paote1or 

Ploc.dholdft.IS 
pos1Jerlor 

RSSUI'ilorllit;olls 
superior 

_ __,..,._ __ Ali map; 
fld .. antnn. 

li,;"~Jit"---- fo~l'n 

Hamulus 
ptl!rygoklow 

nlturdlm 

Clnaillous tnloea>lle 

~mlna medl;lls } Proc. 

--- Lllmlna bills p~sygold .... 

Alio 01sta 
milor sphenoldab 

n ..... 
orblblls 
sL.pe11or 

For~ men 
roblnlt.Jm 

Lamina medlills} ~ 
!'ll!i-!:...-.!---..:....- Lamina lmnlll goldfw 

~~~-- Fortmenowlt 
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Muscles of Facial Expression & of Mastication 

~ The musdes of the sla.JII and f.! a! are divided inm two groups. 
lllliim The muscles of f.lci;ll expre:r.sion mallie up tne $Uperlicial mlllde 

Rg. 30.1 Musdes of fad1l expression (Musculi fidel) 

M.levatllr 
llbll S\lperlo!ls 
~lllequenasl 

M.naulrs 

M. depn!S3(1r ---..:;; 
~gull oris 

A Anb!riorview. Mwdeorigins(O) and ii\Ser­
tion$ (Q ind~ted on left side of faoe. 

I;I)W if\ the face. The m111des of mastication are respans.ble for the 
movement of tne mandible during mastication (chewing) • 

t-• r--- M. (l(dpltofronuils, 
venter frontalis 

M.lewtar lllbl 
super!crls alleque 
na'II(O) 

M.ievoltof lllbn 
superforts (O) 

M • .l)'IIOOiiltlwS 
mnor(OI 



M.naolb 

M.lmrtor 
llbiiSUpo!rb\s 
.,aoquen~~l 

M. lmrtor lobi 
suporlorl> 

M. ~ornatlaa 
minor 

8 Left lab!AI vtew. 

fit. 30.2 M.usdes of mastication (Muscun masCicatartl) 
Left lmnl view. 

C.psda artlcularts, 
..Uadatlo ll!mporo­
mandbularts 
Proc. styloldeus 

B Deep liyer.llftnowd: 

A Superfldal •• 

P~npn>Mde} 
M.m~ 

Pai'IS~fS 

Milndtbulil (proces­
sus coronolda!s) <~nd 
I~ m. b!mpgqlis. 

o/lt~~~ M.l!m-
porall$ 

IIW1!~;;;;:;~~- M. ~ry­
goldeus 
lltenlls 
Ug.lnerale 
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Muscle Origins & Insertions on the Skull 

Rg. 30.3 Lm!ral skull: Or'lgfM and fnsertlons 
left lmmll view. Muscle origins {red). Insertions (blue). 
Noa: There ire genmlly no bony Insertions for lfte 
musdes « fadal expression. These miiSdi!.Sinsert Into 
slc!n ind otber muscles of f.lclal expnessfon. 

.......... 
N.fllciiiiii(OIW) 

Ill. _.,..,nulls, 
wnteroa:lp!UIIs 

M.~s~lll 

M. Orblfo { hR orb!UIIs 
"ai1S 
owll Pan llcrtmalls 

111.1-11111 
tulllllolts ~~ nasi 

M. ZJ!!Omatiaa major 

M. zwomllllcus minor 

111.1-r anguli orts 

M. nm~lls { tra..w': 
Parsallrts 

M. do!pn!ss« sept1 AMI 

M. orblwlai$ oris 

Ill. bua:lnator 

lll.msd:llls---~ 

M. ortlcut.ls oris ---"'TI· 

fig. 30.4 Mill'ldlbulil: Orlgfra; ilnd fnsertklns 
Medial 'Ylew of right hemlmandlble (Inner surfaa). 

Mm. melllcltiDitt 
N.IMIIII .. In (01 ~ 

M. plil!r)galcleus !Dnlls 

'---- M. tempcrlllls 

M. ptaygalcleus medialis 
(sf<! Fig. lOA) 

M.tempcrlllls -HI M.~cleus 
llllnlls 

M. bua:lnator 

M.~cleus 
medialiS 

M. mylohyoideus 

M. gs~IGhyolcleus 
M. dlgastrlall, wnll!r anb!llor 

... ............. ........ .... ............... 
N.-.tue(CIUI) 

M • .,...spnalsapllls 



Rg. JO.S Skull base: Origins and lnsstlons 
lnf8;or view of ~rn;~l skull. 

_. .. ··-ll.mr • 'ult(OI~ 

M.-

M. pllrygaldeus 
ml!dlolls 

M. pllrygaldeus 
Iatini Is 

M. tlrf1)0rlllls 

...... _._ 
ll.tvt I 1011• 

M.~lotm 
(tee Rg.l1.25) 
M. gmaglaaus 
(Me Ag. 3 1.25) 

M. lt)lodassw --# -..-----t 

M. stylah)Qidous 

M. dlgarb1als. 
~pastellor 

M. sploni&B apllls 

M.longlslllnus apllls 

M. obllquus apllls 
supefar 

M. rectus apllls 
pomrlcr m;j'ar 

M. rectus apllls 
paollrtar mlnar 

Rg. J0.6 Os hyoldeum: Origins and Insertions 

M.ll'l)'lll,..rdeLII 

A An~riorYiew. 

M. gonlahyaldous 

"'",..,.,...--­......... .,.,... 
fCIIIDQa .... .,... 
fCIIIX) 

M. t.e11111rwll palalnl 

M.levalorwll pMIIII 

M. stylapla.,ng~us 

M. aw1strtctorphi.,ngll 
ml!di&B (not sh_,) 

,_..~ .......... 
Rr. wnlnleof n11. ........ ~ 
........... rv~m~o 
M. MCba apllls 
~lis 

M. longus capitis 

M.l'eCUapllls 
~lltarior 

M.*vrct.U. ........_ ... 
m.tnpalus: 
N. --up XI) 

M.st.emodelcb­
mlrll>ldeus 

M. tnpezlus 

k-~ 
~f' ~ M.~ld-

M. s121nohyoid.., M.CII'Ile>h)'ald.., M.~ 

B Oblique left 1~1 view. 
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Muscle Facts (1) 

~ The muscii!S off.ldal expression orlglnat2 on bone and/or fascia, 
lllli3ill ~nd iNert into the subc.ru.neous tissue of tile faa!. Thi5 ~IIOWJ 

them Ill produce their effects by pu lllng on the skin. 

Fig. 30.7 M. oa:lpltDfruntalls 
Antaior view. 

Rg. :JO.B Musdes of the p;~lpebl'illl If~ ilncl nose 
Anll!rior view. 

A M. orbicularis oc:ull. B M. nasalis. 

C M. II!Yillllr labll superlorts 
alaequenasl. 

Rg. :JO.!I Mlllidel of the _. 
Left lmral view. 

~-~~--.. ··-.. --......... ___ , .. ______ , .. __ , ___ , ___ , .. ____ ,, ____ , ________ ,, ____ , .. _______ ,, ____ ,, ___ , ___ , .. ___ ,, ___ ,_, __ ,, __ ,, __ , .. __ ,_, ____ , ___ , ___ ,, ______ ,_, __ ,,_,_. 
I I I sic), ~nd subcuaneous tlslue of I I ! (i)M. oafpltDii'Orals ~rli'Ontals) ! Ciallll apanewotlca ! eyebrawsand farehl!ld ! EIIMI!es ¥brows, V«<nldes skin offarehead ! r-·--·--·-·----·-·-·---·-·-·-·-·----·-·----·-·-·-..;;, ____ , ___ ,_, ____ ,_, ____ , ____ , ____ ,_, ____ ,_,_ ... _____ ,_, ____ ,_, ____ , ___ ,_, ____ ,_, ____ ;., .. , ........ _.,_, __ ,_, __ ,_, ____ , ___ ,_, ______ ,_, __ ,_,_,_-i 

! .... bnlfllaiN IIIII- ; 
i-·--·--·-·----·-·-·---·-·-·-·-·----·-·----·-·---,-----·---·-·----·-·----·---------·-·----·---,-----·-·----·-·----·---·-·----·-·----i-·--·-·--·-·---·-·--·-·--·-·----·---·-·------·-·--·-·-·-· 

I ! Os nasole, artllogo nasllolierolls I Sktl d ~rfall!l&d ~ I P\Jik mechl ~gle d ~bn:Jws We'torly, I 
i Q) M. P"""'"" : ( ... : _.... : producing Iron......., wr1.-.cles ...,... br1dgo • i !.4'Pif PI•., : .. 1-..I'OWS i of nost I ______________________________ T ______________________________ T __________________________ T.o.ds-;;;t;tt.;I,Pw.;d;~(~~lds) _____ 1 
I ® M. ori>lcularts 0<11ll i Milr!la Olillblls mechhs.llg, p;~lpebrale i Sktl around m~rgo ori>IUIIs, i , P;olpd)ral portion gently dose$ i 
: ! medlole; as locrtnole ! super1annd lnler1or t.rsol plms i , Orirltrl portion 119ltly cllloes (as In Yoinlmg) ! 
i-····-·····--·······-... ··········--·····--................. -.................................... _ ....................................... -·--·····--·····--···-·····--·····--·i············ ... -·········· .. ····--···-·····--·-... ··· .............. .. 
i ® M, ....,..,., i Mild Ia (superior "''Iion Df dons a nina) i C:.rtllaga ...,. : Flora nasblls lrt cbwlng all (side) of noR i 
, , , : tow;ord """'I septUm ! 
!-·--·--·-·----·-·-·---·-·-·-·-·----·-·----·-·-·-1·----·---·-·----·-·----·----·---y·-·----·-··tc;.-rt~·-·--;~;;;··-~;;.-i;w~-.;;--i-·--·-·--·-·---·-·--·-·-y·-·----·---·-·-----y·-·~y·-·-·-1 

1 ® M. lemur labllsupo!lfCIIIs olaeque nasi! Moxlb (pnx. li'Ontalls) 1 ~OIJO Jor 1 ~ upper lp, opens nostrt 
! ..................................................................................................... ...! .......................................................................................................... .!.!~.P!!~~~--........................................................... ! ................................................................................................................... ~ 
!Eir : ®-;.·;~,f;~~;;;~-----------T~t;;,-p.;:.ii;(;,;;;,;;;;;,;;)---T5j;;;;~ld; ------------------~-~~~;.;.;;;;p;;t~~~d-.-;;~-----------1 
i~:~~!~~~~~~~~:~~:·:·:~~:::I~~!~~~:·:~~:·:~~:·:·:~~:]~~~:~~n:~~~:~~:::~~I~~~·::::::·::~~:·:~:::~~:~:·:·::·:·::J 
i ® M. aurfcularts pos11or1or i Prot. m:os!Dldous i Conchnur1cl.tre i Pullmr supo!lforly and pDS!Iori<Miy i 
l-·--·--·-·----·-·-·---·-·-·-·-·----·-·----·-·-·-~·----·---·-·----·-·----·----·----·-·----·-·-.a.-----·-·----·-·----·---·-·----·-·----1-·--·-·--·-·---·-·--·-·-y·-·----·---·-·------·-·--·-·-·--l 
! "TIBI!all!na bony inettlansfarthe mUidesdhrdalupresslen. ! 
i • • All muscles offadol eJCPIWian all! lnnerwlled by then. fidalls (CNVIO \faiT. 1mlpor'illes,IT. zygomadd, r. buu.als. r.ITIII'!IInalls 111411dlbulilfs. or r. col II arising frem i 
L .... ~.P.~~~~-~£:.:'..7.•t-.... ·--... -.... ·--.... ·--.. ·--.. ·---.... --.... ·--·--.... ·--.... ·--... -.... ·--.... ·--.... ·--.... ·--......... --....... --..... -.... -....... _ . ...! 



Rg. 30. fD Musc:les of the mouth 
Lrtliltenllview. 

A Mm. zygomaticus ITliljor and 
minor. 

B M. lewtor labll supelloris and 
m. depressor lilblllnrerlorls. 

E M. ortlkularts oris, anb!rlor view. 

:Mouth •1'111 nedc 
1.-tlon" 

C Mm. levator and depressor 
anguli or1s. 

F M. mentillls, anb!rtor view. 

D M. bucdnator. 

Millin actlon(s)" • 

I 
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Muscle Fads (II) 

~ The musdes of mastication are located atva(oous depths in tile 
lllliim p~rotid and inf'r.ltemJ)Oial rev ions of tile faa!. They an..ch to 

mandlbula and receive lhdr motor lnneMtlon from n. mandlbu-

flg.. 30.. J1 M. miiUeter 
IJ!ft:lmrillvlew. 

A Schematic. 

Os frontlle Os par1et.lle 

M.~swttr, 

~""' suP«ffddls 

B M. masseter and m. t:l!mpo;.~lls. 

Ia tis of n. trigeminus (CN ~·The muscles ofthe oral floor til at aid in 
op~ning tile moutn are found on p. 562. 

Rg.. 30.12 M. temporillls 
IJ!ft:lmr.-alvlew. 

A Sdlematlc. 

Attfcullltlo tl!rnporoo 
rnandbl.iar!s, ap:tUia 

Ug.laur~~ nllc:ullrls 

B M. temporaii~>.IZncM!d: M. masseter and aA:us zygoma1icu~>. 



Mll!lde Ortgln 1-...HIIn Adtan 

! ! I I Artk:UiiU tim I ! M. pb!rygoldous j Ql P2n superior ! Crtstl lnfi"ollmporalis ossluphonoldolis ! dbuorls ;dlsUJ =.~:;) i N, ,..,dbu.,rls i .rdrJiaoat Protrudes mandbula ~ 
! ~Us i ......... , ___ . -·---·T--·-··- ---- -------·-·----·-·-------.... r·-.. •·· ....... _. -- ..•.. --·--.. : (CN V,) ¥Ia n. pt!fy- I (pulls ortiaJ .. r disk rorw.d) l 
I I ® P2n Inferior 1 Lamlllillate"alls of proc:. ()lelllloldeus 1 Milndbua (proc. i goldeus lall'rals i ~ Lmril1110111'ml'n1s i 
1 , I ~ollral!llmDO) 1 candyl•rl•) : 1 of m•ndlbula (~ng) • 

r:··;,:::::-t~~;~~~:E~~~~:~~:·:·:~~:::~~::~:·::J;~~~~;;;;;~--T~~~~~~;---·t·--------·-·------------·--: 
i medialis i ® P2n mfu do j Medial surfate of W11ila lo~~ralis or proc. j on medial surface of the i (CN V,) ¥Ia n. pt!fy- ! Elewtes (adducts) lllilndbua i 
I ; P " ; pllrygold•uund fossa pb!f}golcle;l ; ;ngulus ""'ndbulae : goldeUJ ml'Jdlals : ! 
"-·---·-·-·-·-·-·-·----E..-·-·-·-·-·-·-----·---·-·"---·-·----·-·---·----·-·----·-·----·---·-·--.1.-·---·-···-·-·--·---·---·-·---·--·-i-·------·-·-·-·-·--·----·j·---·-·---·---·-···-·-·--·----·---·-J 

Rg. 3D. fl M. pterygoldeus lat:eralls 
Left latenl view. 

A Sc:hematlc. 

Rg. 3D. f4 M. pterygoldeus medialis 
Left latenl view. 

A Sc:hematlc. 

Rg. 30. f5 Masttc.mry muscle sling 
Oblique pcmerior view. 

A Sc:hematlc. 

B M. pll!rygoldells la!B"iiills 
$inist:er. ~CMd; Pnlassus 
curonoldeus. 

Prot. pb!IJvOidous, ~=-
lomlllllm!RIII• 

M. pll'!ygoldous 
ml'dlills,Cil()UI: 

superfldalis 

B M. p~Dideus medialis 
•lnlster.~ 
Processus coronoldeus. 

Dlsaloartfcularls --.:..J~~~~,;.; 
Caput mondlbulal! 

B RIMtlled: Musrular sling funnl!d by 
m. masseter and m. pterygoldeus 
medialis that embed rnandlbula. 

Cilput } M ptory. 
S~UI ~dous 
Olput lateralll 
ilfeius 

Discus 
ortla.iorls 

Cilput 
""'ndbuae 

Pruc. 
styloid !Ill 

M. 12mpor.lll• 

Cilput } s~us M. pllr}" 
gold !Ill 

Cilput ~Us 
lrhrlus 

I 

-
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Cranial Nerves: Overview 

Rg. JJ.J cnnlll nerves 
lnfllfor {basaO view. The 12 plllrs of aanllll nerves {CN) lire numbered 
iKtordlng tu the order «their emergence from the bralnmmNolc 
The S8150ry and motorftbers of the cranlil nen/1!5 enter and exit the 

XII 
N. hypoglossus 

II 
N. opllals 

Ill 
N. OClllamaturfLIS 

bnrnstem lit the Silme sites (ln contrast to spln1l......es. whose sensory 
<1 nd motor fibers alter 11nd le- through posterior and anterior roots, 
respectMiy). 



~ The cr.-anlal nenoes cont.-aln both afferent (sensory) and effa'ent 
llliila (motor) axons th;rt belong to either the som.rtfc or the aut:onomk 

(VIsuraQ nervous sylotl!m <-pp. 622-623). The somaltc flbers 
allow internction with tile environment. wfweas the visaral 
fibers regulate the auoonomlt activity of lntenn.-al organs. In add!-

flg. lJ.2 Crinlilll nerve nuclei 
The sensory and motor flbers af cranial nerws Ill to XII originate ind 
tenmr~ In tile brilnstem it !pedflc nuclei. 

Eltinnt (mator) "~ Minnt (,._.., l1l.ldet 

Nuclei of n. owb­
moWI!us (CN Ill) 

Nucleus neni -----'::--­
!rochlearls (CN IV) 

Nudeusneni 
<lbduC81Us (CN VI) 

A Postl!riorview with the cerebellum 
~~. 

Nudli of n. 
trigemili.D 
(CNV) 

tlon to the gener;l fiber types. the aanlil nerves may contiln !pedal 
flber types assodilb!d with partfOJiar struC!Ia'es (e.g., iudltDry 01pparatus 
ind tastl! buds}. The allnlil nerve flbers ongl1111te ortenmlnate it spedflc 
nudei, which are simnarty dassified as t!itill!f gener.al at special, somatic or 
visceral, and affmnt or efferent 

Conduct lf1'9Uisl!s from t.11te buds, dl'acm!y 
muoos.~ 

c.-rai~W~~aS 

i fwlcUOINI 
I CJ'Inllllll!flolle Ortgln fiber types 

i CN 1: N. oltitcWI!us ! Telenaephalon• • f········· .. ········--·····--·······-·····t····-----·····-----·:······-----------·······-: 
i CN II: N. optfcw i Dlena!phafon• : e i 

!:~~i~:~~:~~:~~::~~::r:=~:----::::~:~:~~~::~!:J 
i CN IV: N. trochle;~rts i : • i 

!:~.~~!~~~.~~:.:.:.:~:.:.:r····-----·····-----·t!.~~~~~~~~~!.:.:.J 
! CN VI: N. abciJcm~ ! Pans i e i 
!"c:Nii~tN·:;;i;·--·······-····! i·i -.--.----- ···1 
1:~:~~~~~~':1··-----···-----l~:~~~~~~~::] 
! CNX:N.\'ll!lus 1 Med~laoblongm ! • • • • • 1 i ..... , ... , ... , .... , .... _ .... ,.,. ___ .. ,., ..... ,.,.,: :······-----........ ----·······-: 
jCNXI:N.aazsso!fl.ll i :e • i 
rc;;I~N~~~;;···-··-~ !···-----------· ·1 

[~;;~~;;;;~~;;;~;;~~~~~~~:.~~~ 

a Midsagittal section, left lab!ralview. 1----_ Nucleus splnalts ner'llltrf§lemlnl 
<i \":----_ (CN V) 

\ Nucleus ni!M aa:es.sorl (CN XI) 
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CN I & II: N. Olfadorlus & N. Optlcus 

~ Then. olfactJlrius and n. opticus are not true peripheral nerws, 
lllliim but extensions (tr~CU) of the tel~ncephalon ~nd dienQ!Ph~lon. 

Cyrus stria 
somlunarts dlaganalts 

A Bulbus ~nd tr.lctus olfactorhJS, 
lnfafor Yk!w.Notr. The amygdala ind 
preplrfform area are~ tD the b;ssal 
suliace of the brain. 

respectively. They are therefore nat associated with aanial neM! nuclei 
in til~ bninstenn. 

Rg. 31.3 N. alflldorlus (011) 
Fiber bundles in the olfactory mucosa pass from the nasal avity through 
lamina cn'brow of 0$ ethmoidale into fo51~ cr~nii ~ntmcor. where 
they synap.~e In bulbusolfactorfU5. A:o!.ons from seoond-order ifferalt 
neurons In bulbus olf.lctlll1~& pass through tractus olfactorfus and striae 
olfar:torfa medialis or later ails, termrn.rttng rn the cerebral oartex of the 
preplrtfonn 01rea,1n the amygdillla, or In neighboring areas. Seep. 617 for 
th~ mech~nisms of smell. 

~di!US 
lntl!'lll!duncular1r. 
Nude! 
h;obenulares 

Bulbus --~'--=~ 
olfacta!W 

Nude! 
~mentales 

Bulbus 
ollitcbxfus 

Sinus front;olis 

~Ia-~~--~~~~· 
olfolldorla 

C Fila olfictorfa. Portion of left nasal sepUJm 
ind later.il Will of rtght nanl cavity, left 
lab!r.al view. 

Ria _ ___;....._,~~ 

,.~ 

Olfac!ay 
muC05ol 

Lam!~ } c:ribiOS<I Os 

ethmolclale 
Condla nas~lls 
superior 

... ~--- unu~~. wttto 
arrwdilllabdow 

B Cou~V of n. olfact:Drfus (fila olf.lctlll1a). 
Pirasagittal section, viev.ed from left 5ide. 



Oiasrna 
optfcum 

Me)'l!r'S 
loop 

A N. OFticus in the genicul~te Yiwal p;rthway, 
left lmral111ew. 

B Tennln.rtfon of tractus OFtkus,left ~ 
liltel\ll VIew af the br<llnstl!m. Then. Opt:ICUS 
rontains the axons af l'l!tinal ganglion cells. 
wtlkh terminate mainly In the corpus 
ge!llaJiatum laterale of the diencephalon 
and In the mesena!phalon (collfcuiiiS 
supenor). 

flg. 31.4 N. opttcus (CN II) 
Then. opt!CIIS passes from ttle eyeb;lll ttl rough analls DS~tlcus 1111» 
the foss~ cr.1nll media. The two optfc nerve.s join below !he b;sse of the 
dlencephilon to fonn the chiasma optlcum, befo~ dl\lldlng Into ttle 
left and right tractus optiws. E.adl of these tracts divides inti) a liltel\ll 
<1nd medial root. Many retlnil cEll ganglion ill!llns CI"O$S the midline to 
the contr.llmral !ide of the brain In ttle optic chl;ssm. Seep. 619 for the 
mechanisms of sight 

Chlalma --....,..-.,f--~,.31-
cptfcum 

T111ma --+-'::-'-..:=t•=--:1 
Qptlcus 

ColllUS 
gmcula11Jm 

medlille 

Radatlo --....l...---!1-~ 
optfca 

"------ a. .. rts 
optic us 

Fksuraorlllt.JIIs 
s~ 

C Coorn af n. op1kus. lnfafor (basaO VIew. 

D N. opticus In the leftorbltil,lateral view. 
Then. optfcus eld1s ttle orblta VI~ ttle camt· 
lis optkus. Note The ottler cr.1nlal ner.oes 
enter1ng ttle orblta do so llfa f!55Ura orbltllls 
superior. 
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CN Ill, IV & VI: N. Oculomotorlus, N. Trochlearis & N. Abducens 

~ Cr.anial nerves Ill, IV, and VI innervabe the extr~ocular mt~~des 
lllliim (seep. 509). Of the three, only n. oculomotonus (CN Ill) o:Jnwim 

b01h somil!k and visceral effa'ent flben: It Is also the only 

Rg. 31.5 Nudef of n. oc:ulomatDrfus. n. trodllearfs. 
1rid n. 1bducens 
Then. trochl~ris (CN IV) Is tfle only cranial nen'e In whkh all tfle 
flbm croD to tfle opposite side. It Is also tfle only mnlal nerve to 

N.abGJCI!MS - -:--.:-- "'l 
(CNYJ) 

NuclellsneNI 
abduantrs 

A Emergence oftfle cranial nenes of the extrilocular musdes. Anterior 
view of the br.llnstem. 

Ctanlll ne.ws of tile extraacular mllldes 

mnial neM! of the extr~ocular mtlldl!.l to inneMte multiple extra-~nd 
inti';! ocular musde$. 

emerge fn1m the dorf.al sidl' of the br~insb!m and, conN!Quently, 
has tfle longen Intradural (lntramnlal) CQUrse of any aanlal nerve • 

...,..,=--- Tectum meii!I1CI!Ilhl0 

.--1:,--- Nucii!IKa!s:M:u!lnervl 
oa.famotoril (Wa!rll 
oa.fomo!Dr nudel) 

Nudl'USneni 
oculamatorll 

a Nude! ofn. oculomotorius. Tr.~nsvenesecUon, superior'Wew. 

Elrectsaf .-Injury 

jN.~(CJIIII) r-------------·--·· .. ·-·················-····-··------···· .. ······------............. _t" ___ ... _ ................................................ , ••••• -----···· .. -----···········-----···········---... 

! ' + ! lnnerwtes: ' ~ 
! :Somatic i Nud.ni!M ! • M.lev-pGIIpebnleAip. : Cllmpl!teCKUioiMDrpGIIIy{plr~lofatr. i 
! ! liferent ! oaJomolollus ! o M. rectus"*'~ IUP.. end lri. ! and Intraocular nuda): 
i : i i o M. oblkJIUS lnf. : o Ptilosis (.JrooplrQ Gf e,eild) 
i ....,, _....,from mesenmphalon :·------····1······------···········-~---··-···············································: • eown-d and llbnl gam dMtlon 
! :,· "'·-I ! Nuciii~C~taSC~rt ! ~~ -• ofg;nglon dl;ft. ! o Dlplopll (doublnlslon) 

••-· i neNI CKUiomololll i lnneMtes. i o ~Nils (pupil dlallon) ; 
! effinnl ! (Edln ...........,.,) ! • M. splnclo!r puplllatt : • A«ommoctlllon clllllcUtlls (dlllly panllysls) ! 

! gen_.,.._ ! 0 M.dllllls ' ! 

rN:"~-(Ci-iV)--·-·-·-·-·-·-·-·--·-·--·--------·-·'·-·-·--------·-·-·-·-·--'-----·--·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-------·-·-------·-·-·-·-·-------·-·-·-·-·----i 

r;;;;r;;.;p;;;;;;;;;;;;;·-··-:·;:~··r~·-L--:.-······T;-:::····················r:;;k;i;··-----······-----······---: 

I brillnsbm .-lri.Jint.cou.- I effinnl I ~:arls I ~~ obl~•us 1 P I o Affectt.J e,els higher wlclevlaled meclally I 
! an12rlollyarolftlthepedunauloasarebl'l i ! ! · ..,.. u • i (domlnancufw.loroblq .. ) ! 
rN:";i;d;;;-.;,o.-Vi;··-·················-····-··------···········------···········-~---··-·····················································-----·····-----···········-----···········---, ,------------.. ·--...... -.................... -...... -.-------...... , ......... ______ ................. -... ---... -............................................................................. -----···· .. -----.............. _____ ......... -...... ___ , 
i followu lon alradlnl ........ ; Scmallc i Nucleus neNI i lnnenratH: ; • Diplopia i 
: g .-w• : lfferenl : llbduanlls : o M. redia lalialls : o Nracted e,els devl*d superlolly : 
r-------------·--····-·················-····-'·------···········------···········-·---··-···············································'·····-----·····-----···········-----···········---... i • Allthrel' -enter the Olblta ~the l'lssura Olbltaluuperlor; 011111 and 01 VI J1G1$$ through the lln!JUJ tenclheus O)mmunls Clf the alraoc!Jar muscles. i 
l.:~:'!'!-~!~!:!!~1~.!'.~~~~'!!:..":.~~~~!t~.~~.~~P..~~-~.~.!!!!~.1!'JI~.~.~'!!'?!'.~~~~~ ............. --.... i 



~ Not!!: Then. oaJiomotorfus supplies parasympalttetfc Innervation 
llliila to !he ln1r<~ocular miiSd!s <1nd somatic motor 1nne111at1on 

superforls). Its par.lt)mpathetlc flben synapse In ganglion clllare. 
OCl.ilomotor neM! palsy may il1'f'&t exclusiVely the par.tsympalhetlc or 
somatic flben, or bolh ccncurrently. to mo:st af tile eldl'llocular mta~des (also m. leYatllr PlJipebrlle 

Fig. JU Course of the nerves tnne,.. 
vatfng the extr.aocular muscles 
Right orbit 

011111, M. rectus 
r.lnfl!rbr medialis 

A lirter<~l view. 

V. (ljlirtllilmb M. lev.lta' M. rectus 
superior p;1~rz ~perlorts Jupj!rlof 

N.lilcrtnairs 

N. frontllls 

N. trochlearts 
(CN IV) 
M.obtquus 
superior 

M.dlllquus 
supet~ot 

M.rec:tus 
medal Is 

M.rec:tus 
lnfellot 

F!-''-:--- M.obllquus 
superior 

....---~~~-~-~- M.rectus 

M.obllquus 
Inferior 

llrll!lllls 
(cut) 

M.rec:tus 
SUpj!rlof 

Gllr>Wia 
lacrtnah 

N.optkUS N.lr«t!learts ~::....------'-- N.abduaru 

M. rectus 
la1r.lils 

B Anteriorview.CN llexitstheorbitvia 
canalis optlcus. which lies medial to flssura 
orbltrlls superior (site of emNgence of 
CN 111. rv. and VI). 

(CNI~ 
M.rectus 
medialis 

N. oculomoto!fus 
(CNII~ 

M.rectus 
tmr!or 

(Oil IV) 

C Superior view of the opened orbit. ~the 
relationship between canalis optlcus and 
ftss:ura orbltrlls superior. 

(CNVI) 
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CN V: N. Trigeminus 

~ N. 111gemlnus, !be sensDfY nerw of the head, has three somatic 
lllli3ill affi!rent nutlei: the nucil!~s mesena.ph;Jiit~s, whidl ~ pro­

pl"iocep!We flben from the muscles of mastication; the nucleus 

pr1nclpalls, -Milch chlefly medlaW touch; and the nucleus spinalis, whkh 
m~iates p;.in ~nd tempt!rature seu;rt:ion. The nut laG motori~ sup­
plles mo!Dr lnnernrtlon to the muKies of mastlci!tlon. 

fig.JJ.I Divisions of n. bigemlnus (CN V) 
flg.J1.7 Nuclei of n. trigeminus Right lilll!rallltew. 

V..nbtallus 

A Antel1orvlewofthe bralnsUITI. 
NudNirreon<J!Piwllcus ~qua~rtus,l'aru 

nont trlgemlrl 
Nucleus pr1ndpalls -----,; ~ 

nelllttl1g"""hf NudNI ma!Drus 
nelllt 1!1gem"hl 

N. trlgemlnus ""'- / 
(QIJV) ~ 

8 Cnm JeCI!on through pons. s~erlor view . 

... . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·. 

A c 



n,. 31.9 Course of the tdgemtnal netW dMstons 
Right latl!r.ll view. 

A N. ophlflalmlars (CN V,). Partially opened 
right orblta. 

For<lmeni'OI!Jndum --------... 

N. maxlllar!s{CNV,) -...J.~~~~2a 

R.mMIIlSIM 

Rr. !llll!lfloolrts ad 
!II Million llb!IY!IOPIIItfnum 

Rt. "'--aru 
s uperloter. postle<lctes 

B N. maxfllarts (011 VJ. P.utlally opened right 
slntaS !Nld11arts wth <~reus 2Y9QrNtlars 
~CM!d. 

Flw.Jra orbital$ 
ln~rlot 

N. ~upr.l1rochll!ilrls 

:---:---- N.lacrfmalll (with glandula lacrfrnals) 

""~-..>.:::..'=""""- N.lnfmrochlearts 

R. ccmmunlam 
cumnervo 
zygoiTIII!IcD 

N. zygomltlws (v.ith r. cammu­
nlans a~m nen.ozygoiTIII!IcD 
to n.laafm.tlls) 

~----;,;.,<~':;----- N.lnfnlor!Jitalls 

~~:..t.l~--- R.ah'eolllls 
~per! or med\15 

'l>31F--....,:;~_..+-- Rr.IMdlle 
~perfore anll!rlores 

Ganglion N. rnandbulorls For<~ men Nn. tmlporall!s 

C N. m..ndlbularfs (CN V,). Partially opened 
m..ndlbula with arcus zygomat!ctaS re­
m<M!d. Nob!: N. mylohyoideus (not shown) 
br<~ncbes from n . .ahleolarts Inferior just 
befort' foramen mandibula. 

trfgemhale {01 V,) ov.~le profundl 

'=-==-- --=-....:.._---ii--- N. bua::alls 

F.---~~~--~--Nn.~ 

t=~..;::o,o::!-- N. ment~lll(ln 
for:! men mentlle) 

I 
w -
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CN VII: N. Faclalls 

~ N. facialis mainly ali'M!)'S spe<ial Yisceral efferent (brandliogenic) 
lllliim fi~ from nudOM nenii f\!ci;tli$ to the musdK ~fa cal expru­

slon. The othenlscer.-al effenrn (parasympatheUc) fibers 

Rg. JUO Nudel of n. flldl. 

A Ante'forvlewofthebr.-alnstem. 

Rg. 3U1 Branches of n. fli!ldlllls 
Right la!zralllftw. 

MN!Ur.acurllaa 
Inti! !lUI 

G<lngtanUfgemlnale 

from nudeus salivatorius superior ane grouped with the visum! afferent 
(vunrtory) fibers to fllnm n. intl!rmedi~~J. 

Nudeus118'111 Ge<1uni!M 

Nudeusni!M 
full lis 

B Cross set:Uon through 
pons. supel1orVIeW. 

abciUCII!ntls fadals 

N. facial Is 
(CIIIVII) 

N.sta. 
pedus N. ophthalmlcla (CIII v,) 

N.~rtc:ull~s 
po$Uf!Ot 

A N. fad'alls In os tl!mporale. 

N. mallla~s (CN VJ 

Gangtan 
pte'ygo­
p;olallnum 

Rr.b!mporail!s 

c Plexus parotldeus.. R.coll 



N. (adalls (CN VII) 

flg. 31.12 Coulft of n. t.tdalls 
Right later.ll view. ViKl!r.al effi!tellt (parasympathetic) and $1)«ial viscel'al 
afli!m~t (taste) fibe-5 shown in blatk. 

A.c.oUsln!J!ma 
('hith plemJ 

anlllcus lntemus) 

Ganglion genlcull 

Unllis pi!!I)'!IOidNII 
('hith n. a nails 
~I 

01orda tympani 

I 
w -

Glandllalmtnalls 
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CN VIII: N. Vestlbulocochlearls 

~ N. vestibulocochlearis is a special somatic afferent neM! that 
lllliim e<~nsim of two roots. Then. ~ibu!;!ris tr;~nsmits impulses 

flg. lJ. fl N. ~ulocochle;utr;: 
N. vaUbularts 

C..Uies 
semklr· 
culiRs 

A ~orviewofmedullaoblongataand 
pons ,;th arebt!Uum. 

Nucleus 
Ye'Jtlbularts 

~~~ 
~buiii'IJ 

llter.IJs 

I Cross section through the upper 
medulla oblongata. 

from the~ibular apparat!Js (balance, seep. 618); then. rochll!llris 
tr~nsmits impuiiiii!S from tne audin:lry ~pparJtvs (heanng,- p. 616) • 

Nudsis 
YI!Stlbularts 
supeiiOf 

Nucleus 
vrstlbularts 
medialis 

Fig. 31.14 N. vatlbulocochlearfs: 
N. CDChiHrf5 

N. axfllear!s N. ~buloaxtllear!s 
CodliN with (CN Vll0 

glngllon Slllllllr 
axflleae 

A Anterior view d medulla oblongata 
and pons. 

Nudi!us 
axhlearts 
~or 

Nudi!us 
axhlear!s 
~ntenor 

8 Cross section through the upper 
medulla oblongata. 



n,. 3J.1S Ganglion wstfbulon and 
ganglion cochleare (spiNie coc:flleae) 
Note: The nn. YerttbcJiarts and cochle.arls .are 
$tlll separate 5tn.rcture.s In p;~rs petrosa of 
os tempor.ale. 

flg. 31.16 N. vestlbulamchlsrfs rn 
as temporale 

Clnallsznl­
drcularls~ 

COIMISS4!ml­
drcularts lmr.llts -~~~~~ 

Pomr1arw.JIId 
c.wltls l:)'mpa nl 

C81ule 
mastoids 

O!ordal:)'mpanl 

N. fadalls (tn an.allS Fenes1ra 
ner\.4 fadalls) llOdlle.l 

A Medial wall of cavlt3s tymp;~nl, 
oblique saglttil section. 

N.~bulart.} 
CNVIII 

N.CDCtie:.Jrts 

"G-~~~--¥"~~~~H~~ Qngllan 

Gan~llon 
genlwO 

I 
N.~bulari!J(CN\1111) 

N. fadaUs (CN VIQ 
./::;;:' __.- N.llOdllurls{CNVIIO 

~------ N. petrosusmaJor 
~ _;,_.- N. peii'OSUS minot 

~ SemlanallsmusaJII 

Plexus v. Jugllarts N.l:)'mpanlcus 
tyr1'41anlcus lntena 

B Cranial n«YeS In meatus 
<lcustiCUS ln1J!mus.. 
Postl!rior oblique view 
of the right meatus.. 

tl!nsortsl:)'mpanl 

splrale 
axlll-

I 
w -

481 



CN IX: N. Glossopharyngeus 

1 RJ. Jf.17 Nude! of n. glolsopharyngrus .. 
) 

482 

{ 

Supstor 
Nudeus port 
tJac:tus 
sollbrll hferlor 

port 

Nud0111 
sollmor\ls 
Inferior 

~~-,'--- NudOIII 
art'blaJus 

I Cross secUon through medul~ oblongata. superior vtew. Not shown: 
Nude! af n. trigeminus. 

Rg. 3f.1B Course of n. glossopharyngeus 
Left lmrill vlew. /llok: Flbers from n. wgus (CN X) combine with 
fibers from CN IX to furm the plexus pharyngeus ind supply the sinus 
carotk:us. 

'------- !;anglon 

·~·· 
ffr-4--- G1111IIDn 

lnlorlus 



: • .............................................................. + ................................ •• 

A 

Emetves from 
the medulla 
ab~ 
leaves <3VItas 

; mnlthmugh 
i the far.men 
i )lgula"' 
; 

II F 

Nuclei 

! P;ni;ympatlletlc presyn;opttc ft"'" ~I'll' sent 1o the !JOII'dlon Gtkum: 
1 Vlsanl elfera1t 1 I posbynapllc ftber> ;ore dlstrlbutaiiD 
i (pnsympathetlc) ! Nud. saiMI!DrO.u ilf. j • Gllnmlla paratideo f') 
1 1 l • GlindJiae burules i lsclill!d lesions 

i_,_, ____ ···-· ---·····--·_i·--···-· . ----···--··--_L~-~~-~-~~~~i?.. ___ . ----···--··· . ---. ···--··· ...... --········ -··· ___ j of OIIX ~"' 
i : i niiii"'W!: i rare. ~laru 
! Special 'Wisaral efferent ! Nud. ~mbi!PJus ! • Constrictor musdes of the phil)llX (rr. pharyngeales join with the n. vagus I ""' g~~~~rolly 
' (branchlogonlc) ' l ID form the pl.,.., pharyngl'LIS) : KCOmpanled 
! ! ! • M. !lt)iopharyngeus ! by lesions of 
:····-----·-------···----·-~----·---------·----·---r~~-1;;r;;;;;;-;u;;r,;;;--····------·----··········-········-····-···1 01 X and 01 XI 

; Vlsanl ~rent 1 Nud. tractunolltaril ; • Chernoreoeptcn In the Glomus arotkum (I) ; (<rill Iii pat). as 
i i (par>lnfefar) ! • Pn!ssure ra:~tplxn In the Sinus cardlcus I ~• thrtt l!ml!f9e 
i-····--·····--·----····--···1·---·--·····--····----·---•·--·······--·······-·····--·····--·····--·······-·······--·····-········-·········-·····-···< jointly from i §pedal vbaral olfonnt i Nud. tJxtus salltarll i Recel\e senmry lrlarmatlan from th~ paoterior ttlrd d the IDngJ~ (\fa tho i tho forom~ 
: i (pars superior) ! ganglion ilferius) (C) i Juguare and are 
~-·-·------------·------~----·---------------T~~-.;-~-;;tt;;l~;:hl!l;;.g.-i,;~~;;;~~;·;th';·;;;;;;;~'j;l] •IIKfllllbloto 

1 1 i ganglion ilferius •rl .. from i InJury h basal 
! Somatic afferent ! Nud. splnals rw\'1 ! • Tongue. 10ft palm, phai}IIU!III mUCDII, and tan!lls (D.EJ i skull fulctures. 
' ' r;rtg;emlnl ; • Murou of the lnte"n~ls~ ofm~natymp;orlca. Tub;uudltlv<l ; 

: ~~~~~ ' 

----------------·-·-----·-------------: ____ , _______________ _L~-~.~~-~!?!.~-~~-~-~~~-~.~~~-~·-----------·-·--· 

fig. 3J. JJ N. glonophilryngeu~ln ti!VItili tympani 
I.J!ft ant2rolal2ral view. The n. tym paniCIIS contains vlscer.ll effi!rent 
(presynaptic parasympathetic) fibers for ganglion oticum, as well as 
lOIIIilltc alrerent flben for cavltas tympani and tuba audlttY<J. It 
joins with sympalhelfc fibers from pi!XIIs carotllllSintemus (vii 
nn. carotlmtympanld) to form the pii!XIIs tympanllllS. 

R. tublrius 

N. glcmopharyngeus Ganglon 
(CN IX) lnll!rlus 

Pious 
tymp;orlcus 

Rg. 31.20 VIsceral efferent (parasympathetic) 
llber5 of QIIX 

N. tymp;onlws 

N.g~gow· (CN IX) 

~ 

Ill. trlgemlnus (CN V) 

N.rnondlbl>­
l~rls(CNVJ 

Pious 
tympa~lws 

N. our1alb­
t!lmporalls 

"""........, ________ ill. pelrOSUS 

--------- minor 
Glngllon 
otiwm Glandua 

porotld01 

Paslgandlonlc 
IN....,.,P"tholk Hbon 

(run • •hart dlstl~ with 
n. our1allcb!mporalls) 

I 
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CN X: N. Vagus 

Rg. 31.21 Nudel of n. wgus 

Nudl!us donalis 
neMwgl 

Nudeus spmls 
n....tlrllll!mlnl 

Nudeus 
~mblguus 

OM (oliw Inferior) 

B Cross section through medu I Ia oblongata. superior vtew. 

A Anterior view of medulla oblongata. 

Nud!USsplnalis 
neMtrlgorrlnl 

~~!!li(:!N~.~vag~~UI!J~5CN~X)~::::::::::::::::::::::::::::::::::::::~·······························. 

Inn~ 

i Spodol • Pharyngeal musdes (\'Ia plaus 
i olsanl o ph1ryngous with CN DC) 
! ~rert I Nud. • Musdes of the soft p;llate 

•

o .! (lnndlb- i amb9Jus • Laryngeal m...tes(n.l;oryngeus 
superior a~pplles tile m. l 

: Emerges m.m i gonic) aialllryroldeut; n.laryngu lnfertlr i 
i th~ modLII• i o st,Wioull olherla~l muscles) i Then. 
! oblongm: !·-·--·-·--·-·--·--·-·j-·-·--·--·---·--·---;····-·-·--·-·-·---·--·-·--·-·--·-·---·-···--·-···-·-·-i ill}l'!ll'lll 
i 1uves tile j Vbanl j j Syn;lpso In Ciongla p-_..rtobrales or i ream!ns 
: cavltas en,. i eflerert i Nud. donalis i lnlnlmuRIIe.lnrwva ~ musde i supplies 
: th hlh ; ( ; _...... ; ~ndglandsof ; ........ 1'0_ I roug e I pa....,...pa. I o~ •o ...,.. I • Tborad< \/~sara I') I ....... "N-
1 r..r.men ! tlletl<) ! I • Abdomln•l olson (A) ! lnnl'IWI:Ion Ill ' 
: Jugullle. Cl\1 X 1·-·--·-·--·-·--·--·-·l-·-···-·--·---·--·---i-·--·-·--·-·----·--·-·--·-·--·-·---·-·---·-···-·-·-~ the only musde : 
: 1111> the most · i i COangllon superius (JugLiare) reaiws i obWctlng the · 
i e<tensiVe j Scmatlc I Nud. spinalis i pellpheral ftMn fram !wal mrdso 
: dlstrtlutlon i atrw.nt i nerll trigorrlnl : • Dura In fauaor.11111 pos12<1cr(t) i the pao!Bior 
: ohll the ! : • Sldn of ear (D). meatunaJstlclls ! orbNwytonold. 
I c...,lalnerws ! ! I eKremu5 (l) ! Uniateral 
i (vagus- ~~------j·fi;,d~;;;~---:-G~;,gik.;;l;;i.;!w;~-p;~.;.;--i c~utruct~onof I 
! "vagobond1o ! ols<eral i soltarl (p;n ! processes fnlm i this n..w ~s ! 
; aJn!lsUng at' ; atrw.nt ; 1upedol1 ; • T-budt on the epiglottis (F) ; to hoo,..noso; · 
I pars crarialls. : ............. -------+--·-- -------------1--------- --- -------- --·-------------·---- .. ··---~ blateral D i c.nfcals, i i i Ganglion I""""'" realvl's pe~ral i destrudlon 
i thoradca (lee i ' Proc:ftiOS fmm i leadJ Ill 
j p.91),.,d ! • MuCDSial'~rph•rynutlts 1 reopntory 
I abdomlnalls · , esopha,geaiJunctlon (C;) i di$1Jm 
! (see p. 237) : Vlsconl I Nud. tractus • urynge;IITAI<IISI •"-(n. ~ ! (dyspn .. ). 
: parb. .,oo -"'-nt i soltlltl (PII'S supe~or1•nd ~ (n. laryngeus ' 
i .,.... lo lnfettor) lnfalor) the pfa walls .:> 
· I • Pressure re<eptOI'S In thurcus 

; ; aatae(B) 
F 

B 

c 

E 

• Chmcnapbn In tile co,_. 
paraaorUca (I) 

I ____________ L ___________ L ------------~-~h-~~-'-~~~~~~lli.!:~LL ___________ t •••••••••••••••••••••••••••••• .-



Fig. JJ.22 CourR of n. vagus 
N. v.1gus gi\<es off four major branches in the nedc. The n.laryngeus 
i'*rior is the termin;~l branch of n.l~ryngeus ~rn!ns. Note The left 
n.laryngfUS recurrens winds 01roc.md illtllS aorta, while tfle rtght nerve 
winds aroul'ld a. subdavla. 

N.vagu.s -­
{CNX) 

Ill. ella>- -...;...,....t.l--4r;~n'-;111r 
1f¥'oldei$ 

,-----CD 

® 

N.lai)TI9I!liS --""'r'i:+--'~..,....~[1-i~r- N.laryn!JeUS 
Inferior dexter Inferior slnlstl!r 

A Branches of n. vagus rn the neck. Anterior view. 

vagus nerw branches 
lnthe..t 

~-~--I-:·-z!~---------------1 
~···--···-<i· .. ········-.. ··········-·········--·······---···--i ! @ i N.laryngeus retuiTtnS 41- i 
[~~:[~.:~~~~~~;~~:::~~:] 
L~ __ L!~~~~~~~---------------1 

N.vagus(~X) 

~~i"----- lllnt.!mus (Jensory) 

M.~ --.....:.::;~1<'3------,.-- llemmus(motor) 

B lnnerviltlon of tile pharyngeal and larynge01l muscle.s.IJ!ft latl!l'il view. 

I 
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CN XI & XII: N. Accessorius & N. Hypoglossus 

~ The trad"ltional•a.mial toot" (radix cranialis) of n. aci2SSOI'ius 
lllliim (01 XI) is nowcOI'IIiclered <1 p;~rt of n. v<JgU$ (01 X) th~t ~s 

-Mth the spinal root (radix spinalis) for a short dlstatiCe before 

Rg. 31.23 N. acces.sot1us 
Posmior '¥lew ofttle br.~lnst!m with the ~r­
ebellum removed. Nair. For dldactlc reasons, 
ttle muscles are displayed from tt!e right side. 

splitting. The aanial fibers (r. intl!mU$) are disb'ibuted via n. v.1gus while 
tile spirlli!l root fibers ec~ntinue on as tnt> r. extemus of n. <~ctt'lllori~G 
(CNXl) . 

C«tkobulbar and -.....l~~r-1+ 
coltltOSplnal fibers 

Rg. 31.24 Lellons of n. aa:essorfus 
IJ!slon of the right n. accessortus. 

A Par.~IY31s of m. trape­
zius, posterior view. 

N. KCeiiCIIfus CN XI 

NucW 

B P.aralyslsofm. stJ!mo. 
cleidomasblicleus, 
right antl!rolatwal 
view. 

-;-:::..,...,.,....,.~~---'-:--- N. K'a!S:SOI!us. 
r.memus 

I T11e radllc spinalis emerges fnm tt!e spNII I ! I join 011 X and are dlslrtbutl!d I 1hlplrlur ~drooping~ shGulcler on~ 
i cad (at th• '-1 ~ C1-G/6). passu i Spedel ! Nud. i with lhe n.l1~ recunens. : lkle 1nd clilllaJiy relslnu erm ..,_ horlmntll pllne. ! supeliorly, lind enllers tt!e sldl th~ j Wurll i all'b9Jaa ! lnnenrab!: ; lhls paralysis Is a CGnUm dumg nedc operations Ce.t~ ; 
1 tllefaramenmagnum,wlwelt)ofts 1 ell'lnnt I (caudalp;rt) : •AIIIaryngealmuscla(eapt llymphnodeblopsla).Anln)wy~lhucoasoryniiW ! 
i with the redllc cnnlells fnm the malule i i i m. ~d.us) : wll not m ... t In compl• trapezius piralysls (the ; 
i oblongata.llolhrootsl-ttlellcull r- --------:-------- ___ T ___ --------------------- ·; muscle lsalsolnnerwlledbyse!JnenlsOand CA/5). i 
i through lh•faramen )ugulare. Wlltoft tt!e I I I fonn the r. eamaa ~ ttle 1 SlMiodtololcoaowtcld ~ torUcollls (wry neck. I.e.. i 
! fonmen )uu._.a .. , fibers from tt!e radbl ! Somatic ! Nud. neM ! n. -rlus. I dlftlcuty tumt1g hue~). Unlla~~eralleslons cause ftauld 
! aanlalsp~~~tothen.wgus(r.hltemus). ! ell'lnnt ! a--.11 ! lnnenrab!: : par~s(lhemaad•lssupplledlldlstwlybythe 
i T11e redllc spinalis desa!nds to the ~o ! 1 ! • M. ==clomastold 1 IICICIISIDIY niiW). Bllilbnllleslons malallt dlfftcult to , 
[~~!_S_a!.'!!!:.~~---·-------j _________ L_ ___________ [:_~: _______________ ~----:_~~!~!~~-~~!'JI!!.t: ......... ------·····---_j 



ffll, 3J.25 N. hypoglossus 
Po.!terfor view of !he br.llnstem wlth ttle ~lum I'GTMMd. 
Note: C1, whldllnnervab!.s m. thyrohyolc:leus and m. genlohyol­
deus, nJM brletlyVI!ttl n. hypoglossus. 

Fig. 31.26 Nudef of n. hypoglossus 
Note: The nucleus nervi hypoglos.ll lslnne.­
wted by cortical neurons from the contralat· 
er.!l side. 

N.~louus 

~v 
~<-+-+#-- Nucleus 

I 

nlgcnumnMII 
~110!#0$11 (In f~ 

rhoni)c)Jdea) 

8 Cross section ttl rough medulla 
obion gat;~. 

nenn 
hypoglossi 

foramen magnum 

N. spinalis C1 

Fig. 31.27 l.e.llons of n. hypoglossus 
SIJpe(lor llfew. 

A Nonm~l mm. genio­
gkml. 

Tongu~ 

B unnater;l nuclear or 
periphmlleJion. 
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Innervation of the Face 

Rg. 32.1 Motor Innervation of tfte face 
Left lab!ral view. F"we brandle.s of n. facialis (01 VII) provide met« 
innerv.~tion to the muscle$ of futial expre$$ion. N. m~ndibularis of the 
trigeminal ne111e (CN VJ supplies motor lnneMtfon to the musdes of 
mastlc.ttlon. 

A Motor Innervation of the muscles of f.lcial ecpresslon. 

N. mandbdarts (CN v., 
oltnia fcnmen CMie) 

Nn. tl!mporalu pro!Und1• 
{!D m.ttmpor.llts) 

111. andn. ~Ileus 
llltl!rats• 

N. aM!olarls ln18'1or 

M. bucl:ili!Dr and 
n. buc:l:.llls 

N.llngualls 

a MotrJr inMI'v.rtion of the muscles of mastication("). 

Rr. ttmpotMes 

--~~~@~~G::;-,=--- N.aurlcularts Rr. bua:.11es pomrtor 

N. faclalls (011 VII) 
R. ma!Vnalls - -;--=::,7=,...;:-;;;r J 
m.tndlbulllrls ~J.--- Motorbtanches 

R. coli nenHadalls 

N, rnaxllllrts(CNVJ 

M. .and n. ~Ileus 
medlah 



Rg. J2.l Sen5ary lnnerwtlon of tile fKe 

'f L-F- (fromOIV1) 

......_.,__....,.: __ N.lnfrlorllibllls 

(l'romCNV) 

A Sensory branches of n. trigeminus • ...tenor Wew. The sen5ory 
branches of the three divisions emerge from foramina supraorbtt.lls, 
rnfraOibltalfs, and mentalis, respect!vl!ly. 

N.llng1.11llo 

C Divisions of n. trigeminus. left lateral Wew. 

N.I'I'WIIIarls 
(CII V,) 

8 Sensory lnnervitlon of the head and ne<k.left lateral view. The oo­
dput and nudlal ~Ions are SIUpplled bv the rami dorsales (blue) of 
the sp/l'lil nerws (n. occlp!Uifs major Is the ramus dorsilfs of C2). 

N. ophthalmlws 
(CNV,) 

N •• rwor.rts 
lnflrior 
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Arteries of the Head & Neck 

~ Thehelldandnedcaresupplied bybr.anchescf a.carotisamm~Jo 
lllliim nis. A. arotis CQmmunis splits Jt the bibutioc:;uwcl'l5 into two 

branches: a. carotislntema ;md a. carotls ext!ma. A. Ciii'Oti5 

Rg. 32.3 A. c:arotfs rntema 
left lmral view. The most lmport;mt extr.la!­
rebr.al branch of a. carotis lntrrna IS!he a. oph· 
thalmfca, vmfch supplfes the upper septum 
nasi (p. 524) .md the orblta (p. 512). See pp. 
601Hi09 fOf' ~rterie:s of the brain. 

A Sc:hematic. 

A.chardcle.l 
A. ophthamc lllrterlar 

I Parts arid branches cf a. carotls lntema. 

A. dorsals 
nul 

inb!Ma chiefly supplies the brain (p. 606), although its br.andl~ anas­
tl:lmose with"· carotis exll:mil in the ortita ancheptum nasi. A. arotis 
emma Is the major 541ppller of suuctures of the head arid neck. 

~~~------8~~0 
arotfdill 

C Course cf a. carotls lntema. 



c.otldartoetylthe~ 
Tile c.nlld arteryll oftm ~by alh!rosderosls, a harden\'lg Ill arter1al 
Wlllsdueto~farmlllan.lheeamlnerCll'ldetermlnelttesl.llllsdltte 
~Uifngu~IIIIOund.~'TIIea~d~h~lsln1hec.vatld 

artl!ry doH not ptedude mrcn;ry he.n dls.ease or ath!rasderntlc: dl:anges In 
otl1erloclltlarl$. 

ng. 32.4 A. arotls exb!ml: Ovenlfew 
Left~lview. 

Rr. 115' ---,.----=­
mhales 

A Schematic oh. c~retls extana. 

Rr. of lhe A. aralls 
extallil 

I C<lldfled plaque In ltle c.nlld bub. 

A.lemporafll 
supetflclah 

iooll!!li,.._ __ A.au11c:ularls 
~ 

A.ocdpltalls 
;..__ ___ A. mulllarls 

~:;...::PIIlo..-~-~11"'~~~--';~--- A.aro11s-ma 
~~~-..:---- A.aro11slntema 

;--4~,..------ Blfurartlo c.ntfdls 

A.c.ntfs--~~~~ 
<Ommunls 

~~~==~----Tro~ 
~uUs 

\.'in'-'--=~-=--- A.subdallla 

8 Course ofa. carotls extml;a. 

I 
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A. Carotls Externa: Anterior, Medial & Posterior Branches 

Rg. 32.5 Antl!lfor and rnedllll bl'lllldles 
Left lateral view. The arlzries of the anb!rior 
;rspect supply the a~or stJ\Ictures of the 
head and neck.lndudlng the orbltil (p. 510), 
ear (p. 534),1arynx (p. 575), pharynx (p. 556), 
and or.al c.avlty.Ncel!: The .a •• mgular1s ;mas-
to moses with the a. dorsalis n;rsi of a. c.1rotis 
lnb!ma (via"· ophthalmlca). 

A Arteries of the antafor and medial branches. 
The copious blood supply to the face malce.s 
f.adal lnjur1~ bleed profusely, but hNI 
quickly. Then! are extensM! an;rstomoses 
between branches of"· carotls emma, and 
betweal a. caroUs extema and br.mches « 
"· ophlhillmlca. 

A.do~Uts -.....,...,.,...~"'; 
nasi 

A.<ll'lgUiarfs-~rl 

A. ~~tar, ----;+~ 

A.~b~~-~~~~~J~~~ 
superiOr 

A.lill!luails 

8 Course of lfle anterior and medial br.mches. 

A. tii!IT90ralis 
superficial~ 

!---~A. mDI!Iarls 

tat-- A.c;udls 

A.aurlarlarls 
pcnriOt 

commu~1 



Flg.J2.6 Posterior b111nches 
l.o!ft lati:!r.llview. The ~or br.lnchn of a. 
c~rotl5 extuna supply the e<~r (p. 534), po.lte­
rfor skull (p. 499). and posterior nect muscles 
(p.585). 

A Atl2ries af the posb!rior branch. 

A. pharyn~ -----..'--"tJ• 
~n6ens 

A. fadalis ---'\111 r 
A.lingualls ---"11~1 

A. a rolls lntema 

A. a rolls extema 

I Coune af the post!rior br~nches. 

Rr. antertar. mecll1l 1nd ~Dr althe •· aratls 111111m11 

I 
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A. Carotls Externa: Terminal Branches 

~ The terminal branches ol the external c.arotid artery consist ol two 
lllliim miljor ~l'b!ril!$: ~. tempor;~li5 superfici~li5 ~nd ~. ma:xillilri$. 

Rg. 32.7 A. tl!mpanils superftd1ll1 
Left latl!ral view. Inflammation of a. temporalis sr,~perfitialis due to 
tmlporal artultlscan e<~use severe headaches. The CQUFW ofttlefi'ont.ll 
branch« ttle ill'tery c.an o!Un be seen superfldally unclerttle skin of 
eldl!l'ly p;ltlen13. 

A Arterfe.softtletl!rmrnal br;mch. 

: 
hrr. 
~---· l 
l 
l 

A. tmlporalis superfitialis supplies the labernl slwll. A. maxillaris is a major 
~rtl!ry for intl!rnal structllres ofttlef.lce. 

::!:-7-:==-- A. lempor;lb 
superftdalis 

A.maxlllar!s 

B Course« a. tempo ralls supel'fldalls. 



n,. 32.8 A. maxlllarls 
l.dt lmnl view. A. maxlllirls conlists of three parts: mandlbulu (blue). 
pts)'go6d (g,_,), lind pb!lygOPltlit!ne (yellow). 

A Divisions of <J. IT\ildllirls. 

rt. ...... 
blls 

R. rnylo­
lrylolclew 

N.aMalons 
a~porroru 

-·nd 
pool2fklr 

B CoUI51! of a. mulllarls. 

A. monlnga media 

A. aa.icularls proflnldl 

A. aM!al11ls lnflrlcr 

A.sphOI'O' 
polmlni 
,., mmpcnle.s 
profunciM 

.... ptorygadel 

A. mullla1s 

A.musellric;o 

A. bucalls 

A.me-..IMIII 
The •· m"'lnge.ll medl;l ~&~ppUesthe mmnges and ~ng aii!J!U. 
fll¢ln! fll the ar11ry (Jie<WJIIy due ta heed lr.luma) ....,11:1 In an epldu,.l 
hem-

A. meninges medra rt. petrosus 

A Rlghu. mentnge.a medl;l, medial v!ewfll ope1ed slwl. 

..... 
I Epr6.Jr.~l "---

hemo!Dmi . 
Sd'lomltlled 
<lli'ONIIK!Ian. 

A. ophenapalo!N 

The a. ~ltlna .,pp~~e theW<ll ol tlte nasal c.wtty. Eou5IM 
nasopll2ynge;ll bleectng from the br.~ndltl of a. ~.Un•IT'Iil'f 
necesslbte llgatlan of •· lllildlarls In fossa ptl!r)gop:llatlna. 

A. pobllno minor 
A..potlt1 .. ma)llr 

C .ar;J -• a! nasal COIIIII)r. left 1aton1 .rew. 
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Veins of the Head & Neck 

Rg. .1Z.J Veins of the head and na 
Left: lateral view. The vein~~ of the '-d and netk drain iniD v. brachio­
czphalica. Nllk: The I~ ;rnd right w . bracnioczphalicae a~ not 
symmdrlcal. 

Sinus sa9tbls superior 

Shw --~~.-~~' 
awmocw 

I 

V.12mpcnlll 
a~porilclalls 

~"'-'r---- V. a~przcapdarls 

.. ----V.su~ 

A Plfncipal wins of the '-d and neck. 

if'.if%1 ................ ..... 
~kl .. , .... !neil l.atlon 

V.JugLiarts ----'i-'VT!'"U. 

I SUperfldal wins of the head and nKk. 
NDtJt: The murse of t he wrns Is highly 
valfable. 

antl:l1or 



V. angl.farls 

Fig. 32 n Veins of the ocdput 
Po.!terior view. The superfldal veins of the 
oa:Jput oommunlcate w!!h sinus durae matrfs 
lila w. emlssirlae !hat dr.~ln m w. dlplole<~e 
(eo~lv.ula, p. 457).Noll!: The pii!XUs venosus 
vertebral is extern us tr.M!J'S4!5 tile entine length 
oftnespine (p. 611). 

V.em1111al1a 
oa:lpltlts 

The -stwwnous anastomoses In this regiGn prolllde AIUIH for the spread d lnfedlons. 

n,. 3.2.10 Deep wfns of the head 
left latml vlew.Rftnowd' Upper r.~mus. 
pi'OCI!Ssus con~arts and processus coronol· 
dem of mandlbula. The p~ pt«ygoode~ 
is a venous network situated~ ramus 
mandlbulae and the musdes of mastication. 
Sin~ c:.noemos~ connects br.lnches of 
v. f.rclalls m sin~ slgmoldeus. 

Sinus 
~1 
supelor 
ll'ldlnh!rior 

---+-:-:::----,- -¥.- Slnuss~ls 
supetlor 

~----~--~+--~~~ 
slnuum 

V.em\15arta 
mastdllea 
V.em\15a11a 
conclylarts 

It-+--- V.{ugularts 
lntmla 

'1---- V. ocdpltllls 

I 
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Topography of the Superficial Face 

Rg. 32.72 Superfld•l neurava~a~llturt! of the fKe 
Anberior view.llenowftt Sldn and fatty sulxubneous tissue; musdes ~ 
I'KiallrX!)rasion (ldt side) . 

N. fadalts. -~~:-!!!P,rlr/1 
rr.12mpGrol .. 

N.t.dalls. 
IT. ZY!!Omotld 

GllnO.Jia ---~ 
parallcir.o 

N. faiolir, ---'t 
r. mo.Vnv•l• 
mondlbuloe 

A ... d ... t.dols ----

~~6!!!!--- N. supnoorbltalls. 
rr. medL•IIsllnd 
lo!KIIs 

A. ond v. 12mpGI'IIls 
suporftdllls 

A. ond n.lnfnorllblls 
(\'1 fo.amen 
tlho<bltale) 
A. tnnowrso fodol 

M. ZY!!Omollaa m•Jor 

.,..'--- Ouclla poratldeus 

A. ........ lrle1or. 
r.ITII!nblls 

'---- N. menulls 
(\'1 fo.amen I'IWJII31e) 



ffll.l2.13 Superficial neurovasculature of the head 
left latrr.ll111ew. 

M. bucdnatlr 

Plexus parotldeus 
dn. faclalls(CNVlQ 

V.fugulatl's 
emma 

A.tenpor.~b 
supertldills. r. pafet.llls 

Glandula parotldea 

I 
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Topography of the Parotid Region & Fossa Temporalls 

Rg. 32.14 Plratld region 
Left lab!ral view.RI!m!M!d: Glandula p;~mtidea, 
m. 5tcrnod~idoma5toid~U$, ~nd vein$ of the 
head. RtYeokd: Pirotld bed and trfgooom 
carotlcum. 

lll.lnfrll' 
trodllea11s 

N.fac:lalls. 
IT.~cr.lles 

N.lnfr• 
arfllt.llls 

N.fadaiiS. 
IT.Z)'!IOrnatid 

Ductus 
pai'O!Sdeus 

N.fadllls, 
IT. bua:ales 

N.mentlllls 

A. and v.ltlyroldee V.fugullrls 
supl!rfor lnb!ma 

Piexull~p;nJC!deus 
ofn. fadalls(CNVIO 

Ill. fadaJs (01 VII) 

Olngllon 
aellllc:alesupl!rfus 

A. arotls lnb!ma 

A. aratls 4!lllmla 



ng. J2. 15 Fossa temporalls 
Left lmr.llview.ltemcM!od: M. sb!modei~ 
mi!ISII:Iid ;~nd m. maSleb!r.~/ed; Fcnsa 
b!mpor.~lls ;mel artfajatio b!mporc> 
mandlbularls (p. 540). 

M. b!fr(llr.llls - ---.;;r;;=o:r 

Ptoc. 
CXlfOnoldeus 

Ductus 
l)lrotldeus 

G~la 
submlndbularts 

A.andv. V.faclah V.fugulotls 
th)nllclea s~l!flor lntema 

~-- N. hypo9o:ssus 

Gangton 
aMclle 
SUJ)j!r\is 

I 
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Topography of Fossa lnfratemporalls 

Rg. 32.16 Fo.u.llnfnrtl!mpor•lls: Superflclllllryer 
Left Iaber.! I view.llllmowd: Ram ~a mandibulae. N!lte: The 1\. mylahylli­
deus (5~ee p. 547} br;~nc:fles from n. ~Iiiiis irmsior jlat befll~ for<~ men 
mandlb\Ee. 

A. andv. 
a~lalls 

A. and n. -----::=-.IIM.<f"t"ffiWF-
bua:alls 

A. and n. <llw!Giarts 
W'er!ar(rncanalts 

mandlbulae) 

V.faclalts 

A. and v. b!mpo­
r.alls superftclalts 

---M.~ 
lm!ralls 



Rg. 32.17 Deep la,er 
l.dt lmral'ofew. JlrmCM!It M. pb!l)<gcldeus lmralls (both hmds). RIMuled: 
Dapfosg lnfnbmporills ;and n. manclhulill'ls ;a lttntln anils milr~­
dlbulle w flnmen ovale In the roof oftlwfosg. 

A. INeoWb ----=::;;; ~---, 
a~porfor,..-

A. .nl n. bucx2ls 

Rg. 32.11 N. rnandlbularls (CN ~ 
In fossa lnfnltemporalls 

N. ,.,dbUarls 
(CHV,) 

R.men'ilgluS 

Nn. wmponles 
prdulcl 

N. pte}goideus 
lmnlls 

N.ptorwolde.a 
medialis 

N.alwolllts 
lnftrlor 

N.biiCOIIs 

N. l"n!Jials 

A l.dt lomral view. 

Foramen _ _..,.,;;,..:-=--.ii;;;;mlr 
DVale 

N. fadalls 

Fo111men stylo­
mas1ddeum 

N.autwb­
tl!r'r1Hiralls 

II Medial view. 

A.ondv. 
l:mlporalls 
suporftdolls 

M. pllorygoldow 
Lll:or211s 

N. au~tu~l'ills 

N. mandlbulorts 
(CHV,) 

A. rnenlnge.> media 

,._,....."'~ 

M. pteryguldow 
medialis 

N.fadalls 

A. and n. Mveclla~ 
lnfefor 

Foramen 
mandlbulloe 

N. mandlbub~s 
(CNVJ 
N. mUKull tltnso~ 
~nland 
m.-~nl 

N. mUKull tltnso~ 
wllpolltlntand 
m.-wllpolalfnl 

N. petroo.a mlnDt 

Canglon Dliam 

N.lln~ls 

kl 

I 
~ g. .. 
r .. 
i 
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Topography of Fossa Pterygopalatlna 

~ The fossa ptl!tygopalalina is a small pyramidal space just inmior 
lllli3a to the apex of tne orb ita. It is oontinuous with fOS$il infriQmpor;~­

Hs. v.1th no clear line of demarcatlon betweal ttl em. Fossa 

Rg. 32.19 Arteries Jn 
fo55ill pterygopillitlllil 
IJ!ft: liltl!rill view lntll area. 
A. maldllarls pass8 OYer m. 
pb!l)'!loidl!\l$1attralis in tom 
lnfr.ltemporalls (see Ag. 32.16) 
and enttrs fossa pttrygop;ll;t­
tlna through fissura pterygo­
maxl11a~ 

Rs.sur.a crbltlllls 
Inferior 

ptttygopalalina is a cmssroads mr neurtwasaJiar strucwres traveling 
between fossa cr.~nii medii!, ori:MW, naul Cilllity, and oral avity. 

Pmc.:eygarnatla.lr. --=-------. 
(cut) 



~ N.l'l\alll11aris cf n. bigeminus (CN '\.seep. 477) paues from 
..all f0$'1a cr;~nn media through the foramen rotundum intofona 

pterygopalaltna. The pi1RS)111patfletlc ganglion pmygopalatl­
num recetve.s presynaptic flbm from tile n. pdrosus major (the 
parasympil1hetfc root or n.lnte~ml!drus of n. facial Is). The pn!gan-

Fig. 3220 Nerves rn 1M pterygop.~lltfne fossa 
Left later.llview. 

Nn. aM!olares -----------, 
SU(lj!rlon!'l, IT. all/eolares 

SUpjerlon!'lpomrtores 

glionic fibers cf ganglion pterygopalatinum synapse '<Nitti ganglion ails 
that inncn<~te tile liiCrimal, ~II pal~t;ll, and small na5<11 glands. The 
synnpathelk fibers of n. petrosus profundus (synnpathelk root) 
and sensory fibers or n. maxlllarls (sensory root) pass til rough ganglion 
pt«ygopalatlnum 'Without synapsing. 

N. petro:sus major 

N. petro:sus profundus 

I 
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Bones of the Orb ita 

Rg. .J3. J Bones of the orbltil 

A Anterior view. 

Foramen --~----..,f-. __ _ 
supr31111lltlle 

Osfrontale, -~......--~ 
hid .. arbltllls 

Foramen -~-'""'~_____, 
zygollllllcDorbltlll~ 

Rssul3 orbitalls 
superior 

Ds zygamatla~m 

Flssuro 
cmltllls lnf'efkr 

Sulws 
lrlr.oar1>ltllls 

Onthmoldole 

C:onlls aptlcus 
(os sphl!noldole) 

Flssu13 ------~ arbltllls supor1or 

Fo...-nen 
rotundJm 

Rssu-' 
B Latera I view of r1ght orb Ita. 'll"blt.llls We! or 

htlsu13 frontal• 

For.lllll!n 
ettmordale •ntl!~·· 

~~'--~~- Cllnolls optlaa (os sphenoldol~) 

Sinus 
m;Ddh~s 

o. ........ 
Mull Ia, 
prac. frontals 

O.iammale 

0. ethmokl•le, 
t.l1'lna cmltllls 

Fossa sacd l•crtnab 
(with opmlng for 
dudus naoolacrtm•lls) 

Maxlb, 
fadescmltllls 

Q~ls 
lnfriorilitalls 



Os~cum, 
fadi!S Olbltllls 

ForMnen 
~~le 

Madia, 
fades Glbltllts 

Glniils -~lillillllll" 
bfr.lo!bltab 

c Mecf.alviewofrightorbita. 

L<IITina 
perpend'cularts 
(05 elhmoldale) 

D Coronal5er:tlon, ~ntzrlor lllew. 

-~~- Os !phenoidale. ala minor 

'l'4--~- Os !phenclllllle. 
ala rna)or 

OJ;frort.Jioe, 
~I!SGibltl~ 

Qssphenafdaloe, 
alamlnar 

as et!unoklale, 
lamina Glbltllls 
(lamina p.~pyr.u:ea) 

)--+-- -:Tf-f-11--- as sphlnoidale. 
ala!llijor 

O.Sl)'!llliNII'cull\ 
~esGibltl~ 

Sinus 
maldlarts 

I 
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Muscles of the Orblta 

Rg. 33.2 Extnocul1r muscles 
Right f!te, supefoorview (exaptA). The eyeball if. mCMd by sixexbinlic 
muscle$: fllur rectus (mm. rt!CtUJ superior, in~ or, medi;!li$, and lmnti$) 
and two oblique (mm. obltqu~&S superior and Inferior). 

M.obfl. 
quus 

lnfwfor 

A Antl!l'for VIeW. 

C M.rectus 
superior. 

M. redia supe11or M. Gbllquus superior 

D M.rectus 
medialis. 

E M.rectus 
Inferior. 

Rg.33.3 cardinal dlredfons of gaze 

M.obtquus 
superior 

M. redia -~I.;-~~ 
~or 

B SIJpe!'lor lllew of opened orbtta. 

F M. rectus 
latl!ralls. 

G M.obllquus 
supenor. 

Secondary ldlon (blue) 

z ' . 

H M. obllquus 
Inferior. 

There ire !ix candlnal directions of gi!Ze, ill of which are temd during 
dtnk:ill evaruatlon of ocular mo1fflty. Not!!: Each gaze requrre.s actlm:fon 

of two different muscles (not a muscle pair) and ttlerefore two crinlal 
nerves. 

M.recws ~ M.red:us C M.recws 

M.abllqU~alnftl.far~........ M.redllssupel1of * M.obllquuslnfel1of 

lltmllls ~ medialis llterlllls 

M.GbllqullSs~ M.rectus~or M.obhqullSs~ 



ng. l14 lnnei"Vlltton of the extnlocul• muKies 
Right eye,laberalviewwith the temporal w.all of the orb ita remOIII!d. 

N. oculomO!Ilms 
(OIIIQ 

N. troddm~s -----IC;..{J 
(OIIV) 

A.cai'GIIs ----j,__f-f-_. 
lnb!ma 

N.llbduuns 
(CNVI) 
flssur.l 

Olblt311s superior 

N.CICUamoC»rtu.spelllts 
N.oculomoto~us palslesm;tyresultfromaleslan moMng an eyemusdeGr 
Its assodlb!d cn~nlal rteM (It tile nudNJor 1long the anne of tile nenoe).lf 
one eodr.locular musde Is Y/l!lak or par;aly.!!ed. cle'o4atlon of tl1e eye IMI be notl!d. 

A N.<lbduaenspally.~M. 
n!CiuJ lmnlls. 

I N. trnchle<r'lsplllsy.~ 
M. obllquussupertor. 

C c:Almpl~ n. oculomotortus palrt.ll.!l&lbled: Mm. rectus s~ and lnfl!. 
rtor and m. oblrquus lnfl!rfor. 

M. obliquus SJPI!rior 
(wttlltl'oct10} 

11:----',..1----:-T --- M. rectus 
superfcr 

"*,.---~~---=---';:;;~-- M. ollllquus 
~or 

~;;;,;;;:,..,.----,--.IF--- M.red:W 
~or 

lmp.;olrment d tl1e ccorctn.all!d actions of the ectraacular musdH may a use 
tl1e visual <~lis of one ere to d~ from Its nonnal position. The patiMt wll 
~~adoublelrnage(~). 

D Nonn11l 'flsull1nd or!JitiiiiiQ!s. 

I 
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Neurovasculature of the Orblta 

Rg. 33.5 Veins of the orblta 
Lab!ral view of tlle right orb ita.~ l..aternl 
orbiti!l w;~ll. ~Sinus m;oo11ari5 • 

Rg. 33.6 Al1lef1u of the ott.Jta 
Supa"forvlew ofttu~ rtght orbltil. ~ 
Canalis optfcus and orbital roof. 

Jl.eltlmoldalls -----,~~-­
anurtor 

A. aerrtnlls __ ____:,..__ 
retinae 

N. optltUS (CN lij 

A.ophlhillmka 

Sinus 

V. ophth;llml(;a 

V.sup 
trodiiNrts V.llcn:alls 

v. ophth.llmlc:a 
lnfi!rlllr 

na'll 

V.angulolls 

V.lnfr.lorbltllll v. fadalrs 



n,. 33.7 lnnervatfon of the orblta 
Lmnl view of the right orblta.RetnoYect 
Temporal bony Willi. 

N.lnld!INrls --__.,..~"9') 
(CNIV) 

N. aculamalar\is 
(CNII) 

N.ophthalmloll ----'iiiF----s---=-----=~~,....1!!! 
(CNV1) 

N. trfgoml..., 
(CNV) 

c;~ngllon 
tngenmle 

N. abduatns 
(OIY1) 

n,. 33.8 cranial neNeS In the orbit 
Super1or view of foliSile era nO anterior and 
postsior. llrm!Mit Sinus CiM!I'IlOSUS (limral 
and suplr1arW11Us), ~ roof. and pert~ 
(portions). The tf.gemin:~l goanglion hoas been 
retracted lmnlly. 

11. ophttuomlao 

A. carolls lnll!m1 

Chiasma opt101m (n. cptkus. CN II) 

N. trochlearis (a.! IV) 

N. owlomatorfus (CN Ill) 

N.•bduczns 
(a.! VI) 

N, frontal$ 

t= 

i .. 
--"""""'----~~~-->:-~~- Nn.dl;lres f 

!ansi 

N. GallornotD!!us, 
r.hfslor 

P'erlort>b 

Kadx Radxnasodlllrts 
l}mpllh!GI (lenscr'll) 

(pertomun d die oltlb) 

Cllngllon 
trtgemi!We 

N.s..,mrodllmrts 

N. suprocrblblls 

bdlxmollll1l bchii!IISDrla 

N. trfgsnlnus (CN V) 

N.nmo­
dlorls 
Nn. dlloreo 
breoa 

Cilngl on 
dllln! 
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Topography of the Orblta 

Rg. 33.9 NI!III'OYisa.ll•r structures of the orblhl 
Anb!rior view. Right silk: 11.4. orf:licularis oculi reroCM!d.Uftsidt': Sep!llm 
orbitille p;~rti~lly removed • 

A.arldn. 
sup r.IO!bltllls 

Rg. 33.10 PasAge of ne\II'OV'ilia.llir ltnlc:turu through 
theorblta 
Anb!rior view. RtmtM!d: Orbital contents. Nc:e N. opticus and 
;a. ophth<!lmie41 tJqvel in c;~n~lis opticll5. The remaining sb'Ucturt!$ PiJ1o$ 

ttl rough flssur.~ orblt.~lls superior. 

M. tarsats 
Juperlot 

Glandlia 
laaimalis, 
pars Oltoltlfs 

Gllndula 
~,_.-~~fhf .. fljrr'"1 lacriiTIIIs. 

pars 
palpebra !Is 

~1T!ft+fi~!L..: Ug. pal-
pelnle 
lmrale 
Tanur. 
super»r 
andtlnus 
t1fi!rfor 

N. troctllulls M. IIM1D' M. reclus 
N. llcrtnalls N. fnxltllls (CN IV) pa~ supericris s~ 

v. oph1flamlca 
JUpei!Of 

N. owlomotor!us (CN II), 
r.KJpe!or 

N. nasoc:Ullr!s 

Ill. rectw llrtmlls 

RSJ~.n orblulls 
Inferior 

N. abducens 
(CNVI) 

V. ophthalmia 
t1fi!rfor 

M.obllquus 
supe!or 

Ill. optkUr. (CN II, In GMIS optkUS) 

Anuw ll!ndlneus 
oommunls 

A. <lPhthalmtca 

":r--"iH~- Flssunt Oltolbllls 

M. reclus 
lnfefor 

supe!or 

M.rectus 
med'alls 

Ill. OC\IIomotor!us 
(CN Ill}, r.lnfer!or 



Rg. lJ. f f Neurav:iiKUiolr contmts of the orbftil 
SUpertor lllew.. RmiiM!d: IIOny roof d o!b.lta, perltorbtta, and 
corpus adlposum ~e. 

N. rmmrod!tearts -~r-m-+--.t. 
Llmila atbrosa --~U~I 

A.andn. 
olhmoldals anb!rtor 

V, l)phtNimka 
superior 

A. and n. -....,;~:-t~•.---•Pit• 
s...,mroc:hlearts 

A. and n. _ __!!;...!:.~~--"'j 
f!lhmoldals padlertor 

A.s...,.-aorblblls ---J-;:;;..--
N.nnodlllrls __ J.-----1Tf1 

A Upperlewl. 

N. tnlctleerls --..,;----- -T---\ 
(CNIV) 

M. rtctus 
medialis 

M. obl~us ----,!~~-=~ 
superior 

V. ophthalmia -....:.;,:.t~!§'rt---ii~IH~ 
superior 

N. nasoctllorts -----=~11'!1!!1~-"":' 

Nn. dl1m longl ----:-;~~;-----' 

N. trodllearts (CN Ill) -~!-"'------: 

lvl. dltlres padlertores bnNeS -....!!1-----~H!~ 
and m. dlla'es brews 

B Middle lew!.~ M. levator paolpe­
br;re wperiotis and m. rectuJ supErior. 
~ N. optlcus. 

~~,..---:--- N. lemor polpolne 
supertorts 

A. and n.laatmalll, 
glandula lacrtrNIIs 

'----- N. recb.ls ...,ertcr 

N. lbdUCI!nJ (CN VI) 

'-------------~-- ~~mQ 
lnflrior 

N. frontllls 

M.lem.Gr pa~ 
supertclls 

M. rtctus superior 

A. and n.laatmalls, 
glandula loaatmalls 

M. recb.ls lalle1311s 

v. ophttlama 
lnflrior 

N.abWCI!l\S(CNVI) 
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Orblta & Eyelid 

Rg. 33.12 Tapogn11phy of the orblbl 
Sagittal section through the right orb ita, medial view . 

Rg. 33.13 Eyl!hds 1nd tunlal conJI.Idlva 
Sagittal section through tile anl2rior orbital cavity. 

Seplllm 
odlltale 

M.ortllwllllfsoa.ll, ---\-.....,;':-W!.. 
p.nor!Jitllls 

M.lemor p;olpebrae 
superloris 

M.lev.lta'pa~ 
lupe!10111 

M. redulsuperlof 

Fom'xCDljUnct~ 
ll.pe!1or 

M. tarsatuuperlor 

"t.lriUS lupo!flllt (with 
glandulaeursale.s) 

Co mea 

lrll 

.._ __ Cor'J)USdla~ 

=---- Tarsuslnferlof 

::--::..-- Sdera 

y~ji:il:>...;.,.....,;;;:::;,.-- M. Ill nails Inferior 

~*~.--------''-+-""'-- M. Oltllwllllfs oalll, 
p.npa~ls 

N. lrir.lortlltllls 



n,. 33.14 Lacrlmal apparatus 
Right eye, anterior vfew.ICemowod: Orblli!l HP~~Jm (parU;!i).DMcfeolt 
M.leov.ltJlr palpebrile superlorls (b!ndon of Insertion). 

Cb~u~~ma~ ------~--~----~~ 
pars Glbltllts 

Gbndu~~malll. __ __.:;.,...f-- lf!Jr 
parsp.JI~Hs 

Uatmll .. .,.. 
l'l!rfrnencpaLISolll IN!lmO!rl ift frequeftlysibject tD dlror1i'c.allydryeyes 
(~sia:D). cl!e tD hsuflldlnt tear produdlon by the gb~u~ 
lacrfrnaiiS.Ac~ Wbmrnotlon of the g~ub lacrfrnaits (diem~) 
Is less a~mmcn <and~ by Intense lnflammatbnand edn!me 
leodemtsSto palp&lon. Th~ upper~kl shiM'S adlii1ICierisllc xurw. 

CIA~IICUtlaafmalls 
sl4)fflor and lnfelor 

Sacxus bcrtnalis 

PUncta Laafmal! 
s~us~ndtnfi!tfus 

Ductus 
naldaaimalls 

I 
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Eyeball (Bulbus Oculi) 

Rg. 33.15 Structure of tfle eyeball (bulbus OCIIII) 
Transverse section til rough right eyeball, superior view. 
Not!:!: The orbital ;axi$ (running along n, opticw til rough 
tile discus nervi optld) de'llfates from tile optical axis 
(running down tile center of the eye to tile fCM!a centr.-alls} 
by23degl1!es.. 

Opdtil _j - Orbital .. .v • 

Tunlca--~r. 
cm)unctM bulbi 

lrts 

~---~~7T~------------------~~ 
hyaloldea 

A. Cll!ntnllls ----,!-iT""'+'~ 
retln~e 

------+trrllt+---<:apus 
\1treum 



n,. 33.16 Blood vessels of the e,eball 
Transverse section attfle leYel of n. optlcus. 
superfor view. The irtl!rfes «!he eye irlse from 
a. ophlhalmlr:a • .a tl!lmlnal branch of a. caret~ 
intl!ma. Blood is drained by four to eight w. 
YOrtlcosile that open Into w. ophthalmlcile 
superfor irld lnfa1or. 

Orculus Vo~JC.~Iosus 
nem oplld (artl!rlal 
cl'deafZinnand 

von Haler) 

Aa.dltlres _ __1"..-.~. 

posl;!r!a res b n!IIO!S 

Pial~ --;; 

Alndus ocul 
Tllefunclis oculi Is the ol1ly place In the body-Mll!n!c:apllarles e<~n be examined dlrec:tly. Examlnallan 
af fundus oculi pennts obsetW!Ion af WSOJ .. r clw1ges tl'lllt miiY be cal~ by hlgh blood prHSure or 
dlilbetes. Examii\IC!on of the dlsws nellll op1ld lslmpomnt In ~lnlng lntlll(l1ln\ill !n$1Ure and 
dlagr101lng mLIU'ple sclerosis. 

A.andv.CO!IItr.llll --+---"""'=~ 
retil1ole(si1D 
oftntry•nd 
e~CI!) 

A Sc:!wm&lc. 

Nas.~l T""'pcnl --
I Norr111l op!lcfundU!IIn theoplllhllmoswpk 

examination. 

C High lnlrllmlnlal pn!SSUre; tlludges af tile 
optic disk .appe;~t 1w sNip. 

I 
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Cornea, Iris & Lens 

Rg. ll. 11 comn, Iris. and lens 
ll"anM!rse section through the 
anterior segment of the~­
Anterosuperfor 'ilew. 

Rg. lUI lrfs 
TranM!rse section through the Interior 
segment of the ._ Anterosuperlor 
........ 

a.uaama 
AqueGP.Js humor produced 11 tll~umtl3 postt<~orpwe thi'OIJdlthe 
p...,U hiD the amor~ •-· It se~ lhi'OIJdl the lp2a!S Dfth~ ret!<dum 
trobea.olare lniD the sln~o~~ -"' sdor~ (unalcl Scttlemm) befare palfng 
lniD thew. eplsdonles. Obstnxtllln Ill aq~us ... ...,.. d~alnage aURS an 
lnueise In ln!AOWar pressure (glauCXII'fta). ...t.kh mnlllid:s n. optlcus In tile 

Corpus hlgu~ C.mn 
dllne l~doc<lmals pos1B1or 

A Normol driiM~e. 

camn anterior Iris 

Pup ill 

M. sphlncllor 
pupllao 

\ 
Lens 

limln~~ ~ st1erw. l1-ls cons1J1dlon ~ly ~~to bllrtdness. The 
molt conmon gllualma (a"'"""mDiy!IOIIllaoes) Is throrfc(opmengle) 
glaUCDma. The ......e rare acu"' gll.-nals dlarx11<~ ~ red oye, strong 
~ond/oreye p.l"' ftiUift. dlllted tPfscllnlwins. ond odemo of the 
cornu. 

I Ouunlt (open111gle) 
alilucoma. Drillli!lt lhrough 
the trabecular mes"-11 IS 
lmpal"ed. 

C Aalte (ongle-dosure) glau­
mma. The chlmber ~ngle IS 
obstruc11ed bo,o Iris tissue. Aq.J~ 
01.11 ftud annat drah lniD the 
am.rtor chamber, which pLBhes 
portions Ill the Iris """"'"" 
bloddna tile dlamber •111le. 



fig. 33.19 Pupilla 
Pupilla stze Is regulated by two lntr.Joculir 
muscles of the ins: m. sphinc:tl!r pupillae. 
which narrows the pupil (Po1r.IS)'IIl!Nihetfc 
lnnawtlon), and m. dllmlr pupiiLie, which 
enlirge:slt (sym!Nihdlc Innervation). 

fig. JJ.20 Lens and corpus dlla~ 
Posteiorvii!'W. The t\lrvlb.Jr'l! of the lens 
Is regulated by lhe musc:le fibers (m. dllarls) 
of lhe a.mular COlli US clllare. 

t 
Colpus ciLIN, 

porsphcm 

Rg.ll.2J Light refradlon br the lens 

A Normal pupo1 size. 

Pn>c.dl'-s 

Tranwene section, .11.1pertor \llew.. In the normal (emmmoplc) f!YI!, 
light r.~yure refracml by1he lens (o1nd cornea) to a foal point on the 
ret1no1l sumce (fo¥Y antr.~lls). Tensing of the tlbr.~e zonulares, with 
~i!Wion of the m. ciliaris, ~ns the lens in response to par.dlei111)'S 

A Normal dylliiiTliU ~ lhe lens. 

1 MalUm um constlfdion 
(mlasls). 

M.cllorls Ono...m. 

C Ml!Ximum dilation 
(mydrtasls). 

L11n 

aniving from a distant source (far vision). Contraction of m. ciliaris, with 
relautlon of llbrae ZIOilulara, causes lhe lens to assume a more rounded 
shape (nearlllslon). 

Nmntghtecheu Nonnal 
(lll)'QpiA) VIsion 

Lens 

B Abnormal lens dynamia. 
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Bones of the Nasal Cavity (Cavitas Nasi) 

fig. 34. J Sla!leton of the nose 
The skeleton ofttle nose Is composed of an ~per bony portion arid a 
lower c<~rtilaglnous po111on. The proxfm<~l portions of tt1e nostrils (alae) 

Clabella--

are composed of connective tissue with small embedded plece.s of 
cartilage. 

C..r!llago <liarts major 

CI\IS~Ie Cnumedlale 

Ala 
nasi 

a lnferiorview. 

Narts 

earth go 
~pi! nasi 

Sphlnasalts 
anlerfor 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
fig. 34.2 Bones of the nasal cavity (c.wttas nasi) 
The left and right nasal c.Mtfes are flanked by lateral walls and HP<~r.lted 
by septum nasi. Air enters ttle nawl c.Mty ttl rough ttle antl!rior nawl 
aperture <~rid travels ttl rough ttlree pawg~ the meatus nasi Sllpertor. 

c..ratago --+-­
sepllnasl 

Clrtlllgo lila lis major. 
cn~s medlale 

medius, <1rld Inferior (a !!'OW!.). These pa55ages 01re sep;~r.ltl!d byttle su­
perior, media, ;md Inferior conchae nasi. Nr INYeS ttle nose ttlrough ttle 
choanae, entering the nasoph<~rynx. 

Lamina 
alb rosa 

...------- Sinus 
sphenaklalls 

Fa:ssa 
l?jpophyslalts 

~~~ ....... ~~;..:,.;;~--- Crisbl 
sphenaklalls 

iii;~~~-- VocM' 

...__ __ .;..:..:.~,.-- Choana 

Os palattn.m,latrina harl'zant.llts 

A Septum nasi In left nasal cavity.l>.l~ttt.ll S«<ion, viewed from 
leftslde. 



C«K:ha nasalls medii 
Malclla, pror_ palatlnus Meatus n;u'l (os etllmolclllle) 

W'o!r!or 

8 l.ater.ll wall ofttle right nanl cavity. Sagltt<ll section, ~lal view. 
Rm-.:1: Septum nasi.No!r: The conchae nasi superior ;md media 
are parts of osetflmoldall!. 'Whl!feas !he concha nasi lnfel'lor Is a 
separ.ltl! bene. 

Pnx. 
undoonu. 

C L.an!raiWi!llofttle ri!#ltnasalc:owityvmntflea:n:hae ~. 
S..gm.-1 section. ~lal111ew.Rtwa/ed; Sinus parana sales (p. 522). 

fouacranll 
media 

Qlno:hanasalls 
superior (art) 

Sfnlll sphenoldalll 

fonlme~ 
'l)henop.alltfnum 

I 

521 



522 

Paranasal Air Sinuses (Sinus Paranasales) 

fig. .J4.J LocaHon of the jM111nasal sinuses 
The p;ll"iimaal slnu~ [sinuJ frontalrJ, slnuJ (cellulae) ethmoidal!$, slnuJ 
mi!XIIIarls. and sinus sphenoldalls] are air-filled CiMtleJ that redtKZ the 
weight of the skulL 

A Ante1or view. 

Slua 
5phenoldalls 

B Left lmral view. 

9P!!!fng ofn•AIItnld:lftllntothe-

fig. 34.4 Par•n•sal.sii'IIISU 
MucosalsecretlonJ from the Jln~ and duduJ n~lacrimalls open Into 
the nose. 

A Openings of the paranillill sinuses and ductus rnaolaa11T1i1lls. Sagittal 
section, medial view of the right nasal cavity. 

Agel 

Age4 

__....- Age20 

:;;::::--- Agel2 

AQe8 
Age4 

Agel 

C Pneumatilillion of the .sinusa. SinU5 frontlllis and maxillari$ ~lop 
gradually ewer the course of cranial growth. 

Conchil ...... 
lnflorlor 

C.xn:hl niiSIIIs ouporlor 

====;.-- c.IILiae 
dhmoldooles 

~~---Sinus 

maldlilriS 

B Parana sal sinuses and osteo11"1151ti11 unit In tf!e left nasal avtty. Coro­
nal section, anterior view. 



Clllulle 
ethmoldala 

Ruuro 
011111:111$ 
Slperlor 
(Ill boo 

cnnl medii) 

FJt . .U.S Bony structure of the paranasal sinuses 
Coronal section, il'll81or IIII!W. 

strus r-.. .,...,,, 
frDmh Os ethmold•lo 1nlltrlor 

Osfront.le 

Os sphonaldale. 
1lam'hor 

"----....... -- Os sphonaldale. 
alilma]or 

Os~la.lm 

Sinus INIIdlll11s 

Llmlno Ctbtl 
aibrasa gall 

Limn• orblbolls 

Cclndla naalls 
superior 

Ctllulae dtomoldales ------- ...I:. 
medlie 

Conctu.-lls ---~---?­
medlo 

Sinus--------~ 
miiJIII;orts ~ ·. 
c:oncn. .... u. 

'hft!rlor ..., 
Vomer 

Llmlno 
perpendCIIIrll 

Meltus nasi 
medius 

~Ostlumof 

--- ._____ slnut rrullorll 

----- ---_ Proc. undMus 

----------::- ::;nul 

.1 palilllnus 
maxi I•• 

B Os ethmoldille (red) In the pilliiNSil sinuses. 

DwiDIIIMPt~n 
The namtol position of Hptum nasi ciUW two .....g,lyoynme~Jtc.ol .-1 
avltle$. lidrene late-a~ deviation of the sep!lrn may result In abstrucUon 
cA the na5iil p.JSNges. '1111$ may lie conected by ~m~Mng porUons cA tile 
artbg<' (<eptoplllly). 

!lmlllltts 

C MRJ lflrough !tie paran.awl sinuses. Vttlon lite m....,.. In alulle etlnnoldlla becurna swolen u to 
lnflarrmatlcn (linus/CD). 11 blades the tlow dseaetlons &om sinus frontllls 
~nd INIIdllilrfsln tilt ~meml unit (see Rg. 34.4). This may causo 
m1<roo191nl!ms to 1lecome tnpped, callllng Sl!mtldarylnflammatlons. ln 
patlonlsiMIII dlronlc llnulltla, the I'IJI1'DWSIII!s an be rt.rglc.allywl<»nod 
Ill ebblllh ll"'ft 6c!Mdra'hlge nlllll!s. 
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Neurovasculature of the Nasal Cavity 

Rg. .14.6 NISIIII!plum Llmlna 

Septum --.,&-~:.__---,r-­
nasl 

P.allbm 
mole 

'*-"""~....---- Torus tubarfus 

Ostium plwyngeum 
tlbauudlll'tae 

Dens~(C2) 

A Mucosa of sept\lm nasi. P1mi1Qittil 
secUon, viewed from the left side. A. etlunokt.lls -----'~+."''r-"'111. 

Rg. .14.1 Ar1l!rtes of the nasal mvlty 
Left lmr~l view. Notr.lhe WIIIDUS dr~tn~ge 
citite nasal Cl!Vity i$ intotitev. lilcialinnd 
w. ophthalmkae. 

A. ethmoldals 

antl!rlor 

pom<1or A. oph!Nirrlca 

" · etl!molclllls ----'~~,......_;;-,.-
antl!rlor 

A Arterii!S of septum nasi. 

A.ITIIUIIIIaris 

A.arotls 
lnuma 

N.._.)lllnus 

.,. ........ _. 
li!r\orosJUpo! ... 
oresmedt.t .. 

llr. JOptlles 
podl!rloros 

B Nerves ~nd 111B1es of sept\lm nul, left 
l~lvtew. 

A. dhmoldals A. etfmold;llls 
~ PQS1lerlor 

A. palatlna llllfor 

1 Arte(oes of the f.ght lm!ral nasal wall. 



Flf. 34.1 Lateral nasal wall 

MmD&~:•I~~~~~~~i~l~~~~i~::::;~;:~~~~~~~ IUpl!ltor 

Mullis nHl .-~?'----- Tonsllla 
medius pharyngea 

Cord! a nasi 
lnf\!rfar 

Umennasl 

Vesllbuum nasi 

A Mucosa of the lill:er~l Nlsal wall. Siglttil 
section, viewed fi"om tile left stele. 

Rr.nasalf.s 
~Waiart~So 

ILNIIIIIf.s 
poolzrtores ~le· 

NIIMIIIMU 
V...lar supply to the nasal Cllllty arlse.s 
mm bolhu. arallo lrRmland exlen'a. 
The a!Uflar ~rt of septUm NISI cont31rtS a 
..y vaoalartzed region m.tTecl to 11 Locw 
Klaselbachll. Thlo '"'"Is the most aHnman 
sib!« slgr4ftant noa!bleeds. 

Rf. 34.9 Nerves of the nasal cavtty 
Left lmnl Ylew. 

llr. nasaiM __ __,..,.,......._, 
meclales 

N. !ZOpllali'lus (01 Y,) far31111n 
sphenap~lallnum 

..WHr..;.,+,..,...;ft-- Plla ulplngo­
pharyngea 

lkllbus olfadDr\11 (CN I) 

A. pallllna major and 
n. paLJIInus major 

C.VIon 
~ 
p~latn..m 

A.palllll .. 
clooandlru. 
n. p1lotlrw 
majafand 
nn, p~lallnl 
mlnaru 

a Nerves and arte11e:s of the later~l Nlsal wall, 
left latl!ral vii!W. 

CNV1 

Qn<jlon 
tJ!gemi'lale 

N.dlmci.Wis 
~~~v,) Flillolt.lctoria 

(CNO 

Rr. 111111les lnllml 

Rr.naalf.s 
pootlr1an!S 
IUplriDn!S 
1m no los 
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Os Temporale 

Rg. 35. 'I Os tl!llnporalr: 
Left bone. The os b!mporale CMiists of tllree majllr p.arts: 
p.ars Jquamousa. p;lll petrosa, ;tnd p~rs tymp.anit~ 
(see Ag. 35.2). 

>--_..:;_--t--- fades 
ll!mpor:~lts 

~==~~~~~~~-~ _
40 
___ , _ atustklls~ 

Proc. 
zygoml!kus 

- ....,..jnt--- l'ow 
mandbularts 

1:1~-- l'otur.acurtlclls 
ellbmiiS 

e-':-- --tllf-- Rlnlmen 
mastoldeun 

C Medial VIew. 

l'loc. 
mastoldeus 

Sulcus 
art:2nosus 

P""'-- foramen 
maltdlle~m 



fig. 35.2 Parts of os temporale 

--------~~-- ha 
"!LiiWTIIID 

!llrudureo In 011 tanponlle 
The processus mastxlldeus contains mastoid llr Ollis (OIIIulie mastxlkleie) 
that (1)11'mU'11Qte Mth the mldde e~~ the ITiddle ur In 11m 
CIIIT1murlcollr.s ...tth the nnopllorynx'l!• the tub;o •udiiMI. Boctl!l1a moy 
uso ttls patllwoyto """"' from the nasaphai}NI Into the middle eor. In 
_,... ase:s, bKt.orll rMY PI" from the rnaKuld llr Ollis Into the mnlll 
ca.ity, t&~Sing m1111lngltU. 

A 

lnigatlon of the •udltory anol wtlh WIITT1 (44'C) or mol (lO"C) wmr con 
lnd.ICI! a thermll cumnt In the l!lldol)mph1 of the ands semlciaJIIrl>. 
causing the patleltt to manliest wstlbula-11)'Sta!Jnus Oerky ~ 
,_ments, vmbulo«ular reflex), 1111s caloric tesnlg Is lmpo!Unt In the 
dloglosll of unexpl•lned wrtlgo. The patient: must be arlerm:l so tho! the 
analll...,ldn:ulorls of lnl2fest lies 'i'1 the vertlal pl•no. 

8 lnferiorview. 

B 

c 

Matusacuslla!s 
lnb!miD 

c...H .. 

taNh 
""'ld'a.l"~' ·--)------ taNh 

N. fadlt.s (01 VII). 

Hm.aru~ril 
LoteroiJJ 

CINh 
..,khU•i< 
palliellcw 

n. wsllbdOCD<hletrls(Ciol VII) 

lhe pors pdnlsa ol os 18npoo;ole o:11113ns the mtdde and Inner ear • wdl 
.. the ,....mbra,.l)im~l<a. The bony aNios semiO'olb,..,. ""' art.'*<! 
at an app-ly4!Hirglftanglefnm the a>ravl, tn.......w, and 
sllfllbl pl1nes. 

Os tomponle, 
1"111squamosa 

\tillbollum 

Cnollo c.nono ,.rrld..:uloolo 
"""IC'i'11ill1sallllltor pas1lrlor 

C:.""""-"'1 ___::::!'!~-_; 
plar10 

Cnh 
!ll!!mkircu!ari' 

lmr•ls 

""""""' 
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External Ear (Auris Externa) & Auditory Canal 

~ The audllilry appal<lllls Is dMded lntD three main pam: exb!mal, 
lllli3ill middle, ~nd inn~r e;Jr, Th~ exte'n~l ~nd middl~ ~r ~11! p;.rt of th~ 

soond mnduction apparatus, and the Inner ear is the idual 

Fig. 35.4 Meatus acustkus extemus 
Coronal section through rfght ear, anl:!r1or lliew. The membrana 
tympanlu 511!1Yr.ll:!s the meatlls awstrCIIS ll!ld:ernus from the avrtas 
tympani (middle ear). The outer third of the meatus acustiCIIS exremus 
Is Cilrtllagtnous, and the Inner two thirds are osseous (pars tympanlca of 
os temporale). 

Glandulae ll!bace:o~ -~~-nc ~ 
ind(8\Jmii'IOSil\' 

organ of heartng (see p. 619). The Inner ear also contlllns the vestibular 
~pp;.r.Jtus, h organ of bai;111Q! (s~~ p. 61 8). 

Mlleus 
IIXliS 

Stapes 

Membrana 
t}mponlal 

Fig. .J5.J Ear: OVenrlew 
Coronal secUon through rfght ear, anterior lliew. 

CWWbn of the IMitllsacuslia&s emr­
Thl! matus a<USIIDJS edlm~als mast aJrwd 
In Its Cllrtllog[nouo partlCI'1. 'M!!II an Cltasalpo! 

ts being n!E~Ud, the ~rlcUa shoUd be 
pulled badlword and upward m the spoa~lum 
an be lnlnlduced irtD a stra~ned anal. 

A Insertion <I 
~ 

M.:.n:mm1 
tyrrc>.Jnlal 

I Antlrior 
'riew. 

C Transwne 
.Cion. 



n,.JS.5 SCructureoftheaurlcula 
The auricula of the sr endases il arUiiiglnous fnmewort tNt: fDnns 
• funnel41iped receptor for acoustic lllbriltlons. The musdes of the 
iiUrfrula .tre CDnS!clered muscles offildill expression, illthough they •re 
wstigial in humans. 

candD au~culae 

A Right aurtcula, right lilb!ral view. 

l'lf. JS.6 Amrlesofthe auricula 

A Right lmral 
Ylew. 

N. fldols 
(OIVII) 

A Right lmral 
Ylew. 

A.maodlarts 

-- N. aurlajotl!mpcnlls 
(n. trlgom)lus, a.IV) 

!-- - - N. v:og~a (CNX)>nd 

Pious ca"V!cals, n. occipitalis minor 
•nd n. aurk:u~s magnus 

n. glclllaph>ryngous 
(CN IX) 

M. •urlajarts -­
supertlr 

{pontrtlr 
part of 

m. t.mpoR>­
portmlll) 

M. lmlparc>-
porleblls 

M. hlllds 
... Jar 
M. hellds --· aaullaa 
-.nus 

M.tnglcus 

a Qntllage and musdes of the ilurtcula, rtght lilb!ral VIew. 

--~- M.abllquus 
&Jrk:ull• 

Ill. Inn.__ 
aurk:ull• 

lll.aurtcUarts 
past2rtlr 

C CarUiiige and musdes of the ilurlcula, medial view of posterior 
surface. 

B Pomstor view 
of the right aulfcul1. 

H. fadllls ---"~..JI 
a l'ost:Mor view « 

the right aurta~la. 

t:: 

I r .. 
~ 
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Middle Ear (Auris Media): Tympanic Cavity (Cavitas Tympani) 

Rg. lS.I Middle ur 
Right p.ars petrosa, supeltOr >Mw. The 
tympanic cavity of the middle e~r commu· 
nk:ams anmrforly wlll1 the pNryrut lila the 
tuba aud"ttiva and pvmnorty ~Mth the cellulae 
mastoldea.e. 

A.Cildls 
lnt.m• 

Conalls ....... 
dn:ul•lls 
~Of 

~~~--- -· 

RJ. lS.9 Tympank cavity •nd tuN 
iudltln 
Medial view of opened tymp;~nlc cavity. _ ... ,..,:..___ Slnuo 

~mlna 
(llbroso 

Sinus A. Cildls Cl11asma nm •udltlva, 
sphenoldalls lntema optlcum pors OSS9 

v. J1911alls lnlloml 

Pa11 arUiaglnu } 
Ostium phol}ll!ll!um Tubaoudtlvl 

~mln;o membron•m~ 

M.lltnsor Uwll M. salplng<>-
\11!11 ~lltnl """""" phoryngeus 

irf.'J.ji laundlrtBar.._c.;;,. ... ;;,.::• ;;;....;ot)i,..,;..;.;• .. .:...,__• ___________ _ 

DLifng duanlc suppumlw! 1111111 media ~ntl1mmallon d the middle eor), pothagenlc ""dB1• moy sp!Ud ID ocflcslt regiDnL 

! lliNdiDn Wd AM!Dmbl boundary Neighboring sbudura lnNdlon 

.slgmoldeus 

aaatlals 
Cldiel'l'liS 
Cll'lllls..,l­
dn:u~lls 
.,~,.Is 

~kl~ 

ml51llld-

Auiwli 



l'pltympanon 

Incur. 

A LewJs ofttle tymp;rnlc c.;Mty. Antl!rlon!ew. 
The t)mp;rnk cavity Is divided Into ttll'ft 
lellels: epl·, m~. ~nd hypot)mp;rnum. 

Tenllcnd 
m.tensor 
tymp;inl 

flg.3S.10 Tympantc c.Mty (c:avttas tympani) 

Adlll$~ --~~ 
antt\lmmilltllldeum 

Mai~M ----,:~ 

M. tensortymp;~nl 

Tl!ndanof 
m.supedus 

Men"brana 
tymp;inlcl 

B Right t)mp;rnic avity. Anb!riorview 
with the ~nterlor w.rlll'eiTI<Md. 

= -~-attj~~~= 
N. fwcllllsln a· 

nall!.nlnffllclalls 
snusslgmaldeus --"""""'""'~ 

GlndiOn 
llelllcUI N. vestbularls (CN VII~ 

If / N.fadab(CNVII) 

~~ N.axlllearts(CIIVIII) 
~ __.- N. petrosus mljor 

~ N.petrosusmbcir 

~ ~ .._ ~mlan.wllsmuscull 
ten saris tympani 

A.~s~ 

r:.<il•lll;,;·""-.~3--- Tubaaudtlva 

Fosslla fi!nes!r.IO! 
cochle.le 

Pll!lWs v. )lgularts N. tyn'9anlrus 

C Anatomical rdatfonshtps d the t)mp;rnk 
c.;Mty. Oblique s;tglt1;rl section sllowlng ttle 
medlatwatf. 

tympankUs IMUma 

I 
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Middle Ear: Ossicular Chain & Membrana Tympanica 

Rg. 35. n .Audltol}' ossldei (osslculnudltus) 
Left ear. The ossiwlar d\ain consists of three small bones that establish 
an articular connection between membrana tympanlca and the cw.~l 
-Mndow (fl!nestra WI!Stlbull). 

r..n..ar~ 

vesttbull ('Mth 
llg.a1ulire 
~Ill e) 

OM~ 
tympani 

A Auditory ossides in the middle ear. Antaior view of the left ear. 

Fig. 35.12 Milllleu5 (•hillnmer") 
Left ear. 

A Pomrfor view. 

Rg. 35. J.J lnau; (-;.nvll'") 
Left ear. 

A Medial view. lentiDJiarls 

Fig. 35. 14 Stapes (•sUnup'") 
Left ear. 

C.put~ 

stapecr. -u-· call.lm 
Cna stapedii 

posUIIus I crus 

A Superior view. • anta'kls 

callum mallei 

PrDc:. 
lafnlls 

a Anterior view. 

a Anterolateral view. 

Baskstapecls 

a Medial 'liew. 

Artla.lr.tla 
hcu~L•II• 

Basts 

Clput I callum 

Malous 
Prac. 
•nlll!rtar 

Manubn.om 

B Bones of the ossla~lar chain. Medial view of the left ossiallar chain. 

Rg. 35.15 Membrana tympanlca 
Right membrana tympanlca. Membrana tympanlca Is dMded lntD four 
quadrants: antl!rosuperior (1). anterolnferlor (II), posterolnfet1ar (Ill). and 
~rosuperior (IV). 

InclsLI'a tymponla 

A ~m:enr ...tew of the right membrana tympanlca. 

PUc.omo~ 
1 .. rts •nlll!rtar 

Malleus 

Ug.rnollel 
I ~ten~ II! 

~~- I!Kussus a~pertar 

Tendon of 
m. stapedius 

stN 
rnaJINrls 

mombr.m•e 
tymponlcae 

Pnmlnenlla 
~leorls 

B MuCOSilllnlng of the tympanic Ci!VIty. Po5terolaterallliew with 
mem bl'ilna tympanlca partially removed. 



Rg. 35. f& Osslallar dlaln In the tympanic cavity 
Later.JIIriew of the right e.~r. ~ Ug;~menb of the ossicular thain 
and muscles of the middle ear (m. stapedius and m. tensor tympanij. 

llg.II'IClldls 
pmm!us Incus 

Ug.lncucfs 1Lper1uund 
llg. mall'lsupe~us 

Ug..,ullre 
Jtapedlall! 

N. fllclolls ---.,,.-~~:H 
(~VIQ 

M. tensor tyrrpanl 

A. carotls lnll!ma 

A. tymponk:l 
posterior 

Chonlo 
tymponl 

Momlnno 
tymponlca 

Proc. onb!rior 
malo! 

OsJkul~rch;llnln hwmg 
Sound-IU!nl!lod nto tho! mntus llllBIIa1l t!XIImuo .a: tho! momlll'llno 
tymponlca I~ vibration. The ossicula-duln tr.1mmlts the vbr.ltion$ to the owl 
window, ..Wr:h rnmm..,lab5 them to the fluid mhmn d the nner ear. Sound 
W3lleS i1 fluid lll!et with hlgler lmpemnao; they must thl!refDre be amplified In 
tho! middle ar. Tho dlffinna! In Slrioce ""'" betM!on mom111'111111 tymponial 

Malle<Js -- IIICIIS 

Stopos 

A Vlbr.dlon d membrana tymponlca auses a mddng miM'ml'llt n the 
OSIIIa.llar r:h•ln. The median Ia I adwrtage Dfthl! lewr action d the .,.. 
situ lor <hon omphftos the ..,..,d 'll'i1le by • flldor of 1.3. 

B Tho Jtapes In Its n<li1NI pcm. 
Uon lies In the ~)~ale of the oval 
window. 

E'lni1enlla 
l¥""'1dolio ' 

Tl!lldonof / 
11\.SU. 
pod us 

.. _ Ftnestr.! 

....tlbUiwllll 

ng. """"'"' sl.lpeclole • 
c Kodmg dthe OIISiaR ct..n 13118 the 51:apes to 1ft. Tho 

m..........tdthl!bools 51opecisagaratthe..........,. of 
the oval window (membrana stGpedilis) indws cone­
.spmdhgwa'1'5ln the 1\lld mklmndthe nnNIW. 

and the .....r window i1aasos tho! .....,d pre:tln! 1 Hold. A totll.,..,nflcallon 
hl<tor of 2211 athiMd through the IMr idlon of the ossicula-duin.lf the 
ossicular r:h;i'n bits to llansfilmn the 1CU1d PlftW"' betM!on ll'll'mlnna 
tympanla """the balls Ita pedis, tho! porllontwll ape!! once conductive heamg 
loss of m~gn11ude 20 cii.Seo p. 619 far hearlng. 

Malleuo hem 

iF~..,-.:_- Fonestr.l 
cncH ... 

LJimlno 
basi Ia~· 

~-~~~-- Me~M 
tymponlu 

D Pro~ dSO<Jnd w..., flvthe osslculard\aln. 

I 
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Arteries of the Middle Ear 

......................................................................................... ·. . . 

i 

~ 
I A. CII'GIIs exb!ma 

A. maxllll~s ----.J-1111 
A. pharyngea asandens 

Prl~l•rtllltesofthe middle_. 

Rg. 35.17 Arteries ofthe mlddle ear: 
OH!wlu chirn 01nd memlmma tymp•mfc.. 
Medial view of the right membranill tymp;mfc:.a. With Inflammation. 
the aiUffes of membranill tymp.1mlc:.a may become so 
di~ that their «1Une un be observed 
(a shown here). 

A.tympanka 
341pcrior 

M.lll!nsortymp;l'll 

A. tymp;l'llca --~Ill! 
ant(!rlo• 

N. fadalls (01 VII) 

.,.~;;-:;~-=~-- R. stlpedus 

~;--:-~~-'-:-;=.:1~-- Amcula1blncu~pe. 
dlilh ($tape$ ~Oiled) 

'-;rir=:-±--r::'"'=--- Charm tympani 

'¥;r,-:=;-~'"-- A. ~nlca 
posllrior 

Membrana tympanlca A. aulcularl's A. tympanlc.a lnfe'lor 
profunda 



IJg. JS. fl Art2rt9 af the middle ear: l'ymp111k cnfty 
Right petrous bone, antertor W!w. Rm!CM!d: Mil II&~~, lna&S, portions of 
chorda tympani, and a. tympanica anh!rior. 

A.auralls 
postlflcr 

A. stylomao. _ __,.,_:;.......,...,. 
lllldeo, 

r. t)m~nlals 
postlflcr 

R. sl:lpedlus 

Promoii!Orfum 

N. hodob - --'---=---'-...:....,.­
(CHVII) 

A. st)lorna- ---=----"7§1 
to Idee 

A.subarcuata A. petrau superftelalls, 
asa.ndlng lnnch 

4~~~7"'~:..._ 
N. petrOSus llll)or 

A.1:)'1'1'9arlc.o supM<r 

N. potrowomlnor 

M.tensor 
tym111nl 

A. aurloJarts A. tympMia lnMfar 
pntlu>da 
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Inner Ear (Auris lnterna) 

~ The inner ear .:oosists of the vesbbular a pparalu!i (for balance) 
lllli3ill and the auditory apparatus (for heilring}.lklth are fonned by a 

membranous labyrinth fllled with endolympha floating within 

Fig. .J5. J51 V6tlbular ap~l'iltus 
Right Llteral view. 

A Sdv.matic. Cristae ampullanes and rnaQIIae 
of ub1QIIus and saa:ulus 5hown In red. 

a bony labyrinth filled with perilympha and embedded in pars petrosa of 
as temporale. 

p;,. l '"'P"rtor Glndlon 
.....Ubu'-'o 

-I'll,. (CNVIQ 
ilfa1or 

.......,..=-:-+--- Utrkuw 
(with n. utrlwllrls) 

Sact:ulus 
(Yo1th n ... =t.~s) 

Ductuo 
endalymph.Uws 

N.amplillrls 
posiBfor 

~ctus 
"'union> 

Fig. 35.20 AudltoiY app;~ratus 
The cochlear labyr1nth and Its bony shell form the cochlea, v.tllch con­
tains the sensory epithelium of the auditory apparatus (organ of Corti). 

~ • -- Ductus mchiNrls •plralls 
~ Scala wsttbUI } Cl""'ll 

7 --- -- Scala tymponl codlleae 

Fenatn I ............ Aquelilctus Codlll!o 
vesllblil F......tn Clld1lse 

codlleae N.mch~rls 

A Sdv.matic. 

B Compartments of the canali;"· , • - - - ··' 
spir.~lis cochleae, cross section. 

N. fitialis 

N.VL'SIIbul.arls 

Meatus 
awstlws 
lnb!mus 

B S1Juctul'l! of the YeStlbular apparollt!Js. 

N. potrDsus 
mnar 

--Chorda 
tymp;~nl 

C loc;dfon of the axtllea. Superior llfew of pars petrosa with the 
cochlea sectioned tranSYI!rsely. The bony anal of the cochlea 
(canalis spiralis cochlea) maes 2.5 turns around its bony axis 
(modiolus cochleae}. 



n,. 35.21 lnnetv.ttlon of the membranous labyrinth 
Rl~ e.. irrtr:l1o!'ll!ew. N. ~bljooodlleillls (CN VIII; seep. 480) tr.m~ 
mlt3 atli!n!nt lmpulse.s from !he Inner fir toltle br'ahtl!m lhrough ltle 
meat~~5 aco~ lnll!mus. N.YI!S1lbulococ:hlearfs IS ct.llded ln!Dihe 

Ducms semld'rallarts N. ampulllrt$ 
anb!rfar anttrtor 

Du~mater 

f1g. 35.22 Blood veHeb of the Inner ear 
Right antl!rlor ~.The liby!fnth rece!W'e51t3 blood supply from 
!he i.lal¥!nlt11,,. br.1nch of the a.lnfl!r!or .1nterfor cerebelll 
(seep.608). 

A.V$1bull 

n. -ubularts and n. cochleil~s. No«: The HJlSOIYOI'9ilns In 1he semldr· 
cularanals respond to ;mgul;w acceleration, and ltle macular organs (Sic· 
culus and UIJ!cul115) respond to hort!:cn13lind vstfcalllneir iiXI!Iel'.nlon. 

Ganglion 
veUbl.fare, 
parsSJpefar 

N.w.lllbularls 
Ganglion {01 VIII) 
~lill~ 

N. fadah (01 VII) 

N.lntennedlus 

N. <OdlleariS (CN VIIO 

N.utl'lcl.farts 

N.ampullarls 
po511erlof 

Modlolus<Odllea~ 

Gangl an 
.splrale 
axhleae 

N. fad.JIIs (CN VIQ 

A. and w.lal1plnthl 

#->!~~-----~-- A.mclllearts 
commuris 

n;.---- A.alcflle.rts 
praprla 

I 
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Bones of the Oral Cavity (cavitas Oris) 

~ The floor ofth nasal CiW1ty (the maxilla and palill:lne bone) forms 
lllli3ill the roof of the oralmty, the p;~latum dul\lm. The two horizo~ 

tal processes of the maxilla (processus palatlnus) grow together 

durfng development. ewntually fusing at the sutura pa latina medlana. 
F;Jilu~ tD fuse n!Sults in ~ cleft pa~ 

I'Jg. 36. J Palatum du111m: 
Inferior view 

~·--------~~ 
lndslvum 

Sutu• 
pal~na 

lnln ....... 
Fcrwnen 

pal~l'&lm 
malus 

fissura ari>1----~!IJ 
ails lnfellar 

Proc. 
pyramldahs 

Chc»na 

Splla nasiills 
posteriOr 

F'lf. 36.3 Palatum du111m: 
Oblique posterior view 

Sinus 
m>XIIIarls 

Forilmen palatlnum 
mnus 

Proc. ptsygddeus, 
lanlna medlolls 

Proc. pCll)gllldeus, 
lanlna llar.alls 

F'lf, 36.2 Palatum du111m: 
Superior view 
Remowd: Maxilla {upper part). 

~... --~~~~--~~~·-411-~~,~ 
pal~natr~ 

Cinalls ---"1/1;;==7: 
polltlnus mojgr 

lateralls de 5 

Proc. clnold1'1A SL'plllm llnuum 

Spl~ ~ .... 
posta1or 

LooiT'Ina } PIOC. 

Lamll'lil medlollls pterygOi " 

~nteriOr sphenoldar...m Ci~lls optloJs 

Apertura s}lus 
sphenoldalls 

Fossa 
pterygoid eo 

Rssura orbllals 
Inferior 
Choa1a _ _...::,.,..:;tr''ll 

SUtura ------;i"""i 
palatina mediana 

,/..C.-------':-- Assura crillt.alls 
.. po!riOr 

Clinch• nasalis 
media 

0. ethmaldalo, 
lanlna perpendlcularls 

,-=#---Condla 
nasalis nforlor 



--- C.put 
mandbulle 

Pan a!--~---1 ............ 
INIICII~ 

ulle 
f<nmen 
lnlllUie 

A Anb!!lforvlew. 

~";~n~wolllfs--+~~--i 
malldlbulae 

C Oblique left lattral Yiew. 

r'!l- 36.5 Os hyoldeum 

ll.ITIII>' 
dlbula 

u ... 
abl""a 

Rg. 36.4 Mancllbula 
The m1ndlbub OawJ Is connemd tD the 
visCl!rocranium It the articulatio bemporo­
IT'Iilndlbullrls (p. 540). 

· '!1-~""""L...- Spl111 rnonllb 
--.--~.,.. superkr and spina 

montoll< lnfmor 

I Pomrior vtew. 

ll. mondlbuloe 

The as hyoldeum Is susp8lded rn th• neck by muscles between the floor 
of the mouth and the l.rynx. Although not listed 1mong the cranial 

bones, os hyoideum gives attachment tD the muscles« the oral floor. 
The comu majus and corpus of os hyoldeum are p~lp~~ble In the neck. 

CDrpus-h)ialdol CDrpus011Ls hJaldol 

I Posteior view, C Oblique left lateral view. 539 



J .. 
) 

540 

Articulatio Temporomandlbularls 

Rg. 31..6' Artlculdlo ~I"DDIIIIncllbul•rt• 
The caput mandibulae articulatl!!s wittl the fossa mandibularis in the 
ar1ic;:ul~1io t8nporomandibularis. 

A Saglttllly secUoned ;ntfculiltto 
b!mporomandlbularts, left lab!ral 
view. 

fOIIIII-----
Ml!lll.l$ 

mandlbulab -{ 

D fosw mandlbuliri.s aNS11ws 
of thurtfcu latlo ale"tlus 
b!mporomandlbu­
larif. in~orview. 

Rg. 31..7 Ligaments of articulatio temporomandlbularts 

A L.a!nl view of the I~ articulatio temporomandlbularts. 

"­
~ 

Proc. --+1• 
CXliQ'Ioldous ' 

Qlllurn ---­
rNndbulae 

B Clput mandlbulae, 
anb!fJOrvii!!YI. 

c.put 
mandlbulae 

a.llum 
mandlbulae 

c Clput mandlbulae, 
posbi!(JIH' vii!!YI. 

PI"Dc. zygarnolfcus 
Dills ll!mparolls 

fl'}~=-;:=r- Fissura 
pdn>lymJ"'''Ia 

~~u-~~r PI"Dc.st}loldsa 

PI"Dc. pll!rygoklous.lamlna loll!ralls 

I Medial vii!!YI of the right irtlculatla temporamindlbularls. 



n,. 36.8 Movement of artlcua.tfo temporomandlbula11s 
l.dt lmnl view. Up to 15 degrees of abduction, aput ITiilndlbulae 
~mains In the fossa mandlbulll rts. Past 15 degrees, a put mandlbu lie 
glides fo,_nd onm tit• tuberculum artlwllre. 

M. ptsygDideL&IIIlenlls, 
c:aputs~us 

ror.sa mandbulorts 

•1T'Z:"f-._-- OIKUS artlallorts 

A Mouth closed. 

B Mouth opened to 
1Sdegrees. 

c Mouth opened past 
15 degrees. 

1\lberc.lum artlallore 

Cllput mandbilu 

capsula .artlallorts 

M. pll!l)ogold""' 
l;rt~trals, caput lnfML& 

Fcua rrDndbullrll 

OISOIS 3rtlallorts 

DtHmltan of riaMiia 
t.m~nd.,llltl 
lllsloadon may O«U' If a put !RindlbuQe 
slldH past the tubei'GI ... m •rtlculan!. 
The mandi:Jull then beama lodood In 1 

proCI\Jde.t position, • a>ndlllon ~lnd by 
paslng on the mandbul:n row d tleolh. 

Fig • .K.9 Innervation of tfle joint 
capsule of artlc::ul.uo temporo­
mandlbularls 
Super lor view. 

N. •urtcu~rahl 

-::-":~1·-.,.:;;;..o:::.__ N.~ ... IS 
prdu1dus 
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Teeth (Dentes) 

Rg. .K. JO Structun! of • tooth 
Each tooth consists of hard tksue (enamel, 
dentin, amentum) end .soft tfm~e (dent."! I 
pulp) arranged Into a crown, neck (czrvbc), 
.,d root. 

A Principal parU of 
a tooth (molar). 

Rg. .K.U Plrm1nentb!elb 
Each half of the maxille and mandibula con· 
tllns a set of three ~tMth (two dentes 
lnclslvl, one dens anlnus) 1nd five posterior 
(postranlne) tetti1 (two dentes premol;nes, 
three de.ntes molares). 

fasg lndsiYa 

B Mandibular Ieeth. Super tOr 'liew 

of mandibula. 
Dertes 
hdsM 

DentahdsM 

]=j 
}: 

Denllos 
molaros 

--Mqo 
glnglvllll 

~ ......... '-' 
• h bone: 

\-;~-.-- Apex racfcls I Histology of a tooth 

Mesial 

Mesial 

c1on11s (rna ndlbular dens 
lnclsiYUs). 

fig. 36:. J2 Tootfl 5Umta 
The tDp of the !Doth Is known 011 the ocdiiSII 
swbce. 

BLICCII 

lucal 



Rg. 3&. fJ Coding of thr tEeth 
In the Unad States. the 32 ~~nent teeth ~~numbered sei!Uri~lly 
(not assigned to quildrants). Nom: The 20 deciduous (baby) teeth are 

Rg. 36. f4 Dental panol'ilmk tomogl'ilm 
Thl!! dl!lltal panoramk IDmogram (DI'I) Is a survey rildlograph that 
allows preliminary assessment of the temporomandibular Joints, maldl­
lary sinuses. 11'1i0011omandibular bone. and dental status (carious lesiom, 

32 ----+-......... ...:..... 
lmpocl2d third 

dens molo~• 
(wisdom tooth) 

31 

• Nut fully oen~pted. 28 

Sln15 
madlaris 

"D 26 25 

codO!d A to j (upper arch). and KID T in a similar doc:kwiSfl fashion. Thl!! 
third upper right molar 1s 1 ; the second upper right premolar Is A. 

location of wisdom teeth, ell:.). DPT CUUIRsy of Dr. U. J. Rather, Director of 
the~ o{Dirlgnastic RDdiology. G!ntl!r for Dl!nti:!by and DmnxrKillo­
fadoiSwyery, fppmdwfi.JnhwsltyMrdlarl G!nm; Hambctlg. ~ 

Tubon!Ji.Jm 
artlr::!Jare 

I 
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Muscles of the Oral Cavity 

Rg. 36.15 MI&!ICies of tfle oral floor 
See pp. 562-563 for the infrahyoid muscles . 

A SUpr.~hyold muscles, 
left lab!ral view. 

M.h)'odOilSUS --f------"'~---------.. 

C Suprahyoid mllldes. 
superforW!w. 

M.l'll)'lolr,ddell5 - ....:,.-------:::lllliiiiiiiii 

M.dg;lltrfcus, 
YenUr antJerlot 

M. myloh)dcleus 

Mm.lnfr.lhyddel -~~~ 

I Left lmral'll!ew. 

~--=----'-'--- l'loc. 
styloldeus 

,..~~-- l'loc. 
rnastoldeus 

'------ M.dlgastrfcw. 
llel'ltl!r postl!rbr 

D SUpe(lorllfew of mandrbc.rla ;~rid os hyolcltum. 



I ..at! an lnnervatbl Adlan 

i i 0 Vtnter Rerlor ! Mandlbula (bY dlgutrb) ! ! VII an lnl8mecfm ! ~~~ ! , 
: <DM.d~ :--------------+-------------------------: !oenclonwlth~ !-------------jiii!Y<lt8¥1dbone(durtngswalblolng),l 
i trlcus : @ llnl!r pGIIIIrlar i Os ttmpmle (lndlura mastllfdta, i i ftbrous loop i N. fadalls i assists In cperlng mandWa . 

i·······----······L •.•.• -...... -................ ~~.!!'.!!!!:~~t .............. I ~·-- ... ----··········· ... -~ (CNVll) i 
i @M. stylohyoldeaa i Osll!mporale (proc. st}loldM) i ! Vlu split thbn i ! , 
r··---------------------··r-------------------------, ::O~eum ~~~:~::-r~~:::J::=~:==~~=:.l 
! (j)M.III)'Io~ i MandlbulaOinN lll)'loh)'Okla) i (Mrpaa) ~ ofl~n (~phe ! (fnxnCNVJ ! asslstslnopenlng mandlblund m!Mng ; 

r! ................................................................................. ,..l ..................... ______ ................................. --1~ i myl h)'Okla) i i ltsldetoskJe(nwstbdon} ~ r·---......................................... , ............................................. 1 .................. --.--............... _....,_,. ........................................... .. 

I C I i iR.wntrals i i 
i I Mandlbula(splnamentalls ! ! Os hyolcleum I ofC1 WI ! DnJWSI-.,.ald boneflxward(dlltlg ! 
; ®M. genlof¥ideus ! lnfellor) ! : (-} : n. I!Jpogl.,_ : swalbwlng), assists In opening mandlbl~: 
I i i i i (O.XJI) i ; •·······--···-··· .. ··········------·········l---·········--··-··-···· ......... ------1>·•· ............. _ ......... ______ ................ ~··--·········-----·······---···--·······--·········---·········-···~ 
: d)M ~loss I Oshyoldeum(slpa-lorbordlrof I Sldesofwng l N.hypoglossus I De the tong : 
L ... :·------~-------------L~~-~!.'!L _____________ L_ _________ ~--------------1~~9 _______ 1..~~------~-------------.J 

f1g. 36.16 Mulde5 of p;~litum molle 
Inferior view. The palatum molle forms the 
pos!l!riOr bourldary of the oral c:.avlty, sepa­
rating it from tile orcpharynx.. 

~--~~~~----~RWm 

~~~ -------~~~~~~---~atlna 

M.IMIIit - ----:::--­

Uvula palltfna _....;;_ _ ____. 

Musdi!S olthe Palidum mole 

Ortgln ln111!111an lnnervatbl 

Glrum 

~-;..___- M.ll!nsor 
wllpalltfnl 

lilli~~=--f--.:.._- t.l.ll!lr.ltor 
wllpalatlnl 

i i umlna medialis of proc. pter)lgoldeus i i N plllr}lgoldeus i ! M. tensor wll palltlri : (fOSH sapholdeaJI!pina 0151$ : i ro'edlalls (CN V. ~ l Tlg~ soft pelatc OPIN Inlet lio phar,naotympanlc tube ' 
: : splwlcllcblls; artllage ofbba audlt!v<l: Apaleu-ccls j p-o§lon ot~) ! (Girtng swalbmg, yawning) 1 
\-----· • • • • ·------··· • • • ... • ·-· • • ·-.. • • • • •• • • • • •• • • •• p.alaana 1---···------········<t······------····-·····················--·························---······---··~ 

! M.IMtorwll)ilitlnl ! ==:'~~·=os ! I j Ralsessoftpalattll>horlilllltalpositlOn , 
l-.... ---···········------········ .......... - ........ - ........................................ - ...... - .............. J ........ _ .... ____ ..... -·····················--·························---· ........ ____ ... 
: ! ~ Aponeuvsls ! H aca!SSOrtus : ~ 
i, M . .Wae i.· u-Ma (mucmsa) i l)ilitlna; ! (CN XI, ~ I Shortsu .wl raises IMlla ! 
, , : splnanaulls l a.-olalls)W. : • 
i i . i posterior ! p8us pha~Y!Vfus i i 
t=~=~~~:!~:===T·----------------------------T~:=~--1 (n. W!JlS,CNX) [E~~~~:<~~!>i~~~~!~~~~~!] 
i M. •-1w • i Tongue(slde) i .,..111,. l i ~softp~la;durtngswalov.1ngpullsphl~lwalls 
! pe~...,. llllga&S 1 1 ! ! superiorly, antslo~ ll1d medially 
!------·-·-·-·-·--------!-·-·-·-·--·-·---·-·-·---·-·-·-·-·--·-·-·-·-·--·-·-·-!---·-·---·-·---·-·l----·--------·-·-·-·J·-·-·--------·-·--·-·-·-··-·-·-·-·-·-·----·-·-·-·-·-·-·-·-·-·-·-·----·-·-·-----·1. 

L.:~.~-~~-~~~: .. ·-················-·······-·······························-·····-·····-····--------------·········--------·······--------·········----·······--------·········-------: 
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Innervation of the Oral Cavity 

Rg. X 77 N. b1gemlnusln the oral cavity 
Right Iatini vi-. 

Rg. X Jl Neu~"VVMCulllb.l~ of .,.-m.m durvm 
lmertcr-.tew. The r»lll!IJm durum recelvti sensory lnni!Viltlon pllmar1ly 
fmm llnninallranches of n. nmillaris (CN v.). The a.-;es of the hard 
p;~lil~ ariJe fmm a. millillilriS. 

N.lnfnt. 
cxt.blls 

ltr. alwollm 
suportores 

an1211oresand 
R.alwoll~• 

IUpMor medius 

ltr.~m 
suportores 

pooiB!ores 

N. bucalls 

Nn. palltlnl rrlnares 

A Sensory lnnerwtlon.M*: N. bucalls lu brand! of n. mandlbularis 
(CNVJ. 

-4''+--f--1lf'"""-- N . .l)!gOmalkla 

ltr. dent:ales lnflliores 

A. .,.r.una major 
and n. pelltklus 

maJor 
forwnen p1hrtlnum 

ml)ls 

N. menulls 
(In,_,.., mertll~} 

For.lmm palltlnum _ _,,......;"'~ 

ll'lnus 

A&. palltlrw rrlnores 
and nn. palltlrf 

rrlnores 

B Ne'W5 and a~rfes. 

N. Wrao<blbll1 
(\'1 fal3men 
tmoiiHbltale) 

ltr. ooptala poJIBtom 
(A. .....,pellttgo) 

N . ._.lllnus 

F<nrnonlndllvum 

Sulur>~pellllnl 
meclana 

Vomer 



~ The musdes «the oral floor ~a mmplex ner."e supplywtth 
llilll mntJtbutfons from n. mandlbul;uts (0\1 V•), n. f.ad.alls (CN V10, 

and a spiNI neM 'lla n. hypoglossus (0\1 XII~ 

Cllrqlcn tngomhale 

N. mandlbular'is (CN V,) 

N. alw!Diarls Inferior 

Chorda t)mp11nl 
(CNVII) 

FJg. 36.19 lnni!I'Wifan afthe al'll 
ftoor mll5des 

- - -- N.I119JoJh 

N. nrylohylli.W,. 

M. lll)iohyddeus 

A N. mylahyoide111 (0\1 V.J. left lateral view 
with the ll!ft half of manclibula ~. 

C .Ar1mior rami of the Cl spinil neM. 
left Iatini \'Iew. 

N.llnguolls 

G'"!~IICn 
tr1gemlnale 

N.ll'lilndbularls --~-
(CNV1) 4' :; ·. . 

Owdat)mp.M!I ~ 

N. fadllls 
(CNVIII 

fora'""" 
stytom.,IDld...., N. tnguafs _j=H ·~ 

N.g~~ 'til ____ .......,:--- PrDc. 

'""' 7 rraoiDidals 

N.~cmus 
(CNXII) 

R. S1ylohjacWUI (IM!h R. cflga5111M (IM!h lolti!Ur 
m. stylohyoideus) posterior of m. dgastricus) 

I N. facia Us (CN VI Q. Saglttill secUon through 
the right pars petrosa at the IIM!I of proces-
5US mastoldeus, medl.ll vi!W. 

'-.:.~ .::ll~ .... ...,;;;::::;...,.._ N. 1plnolls Cl, 
r.antlfrtar 
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Tongue (Lingua) 

~ The dorsum of the tongue is aM!red by a highly specialized 
lllliim moo:~sa that supporU its llll!nSOry functions (uste ~nd fine tactile 

discrimination: seep. 616). The tongue Is enci<Med with a~ 

Rg. 3£20 Structure of the tongue 
The 'khaped sulws tl!rminillis divides the tongue into an ~rmsior (or;~l. 
paB presulc.1lls) and a po$terior (PhilrYI1geal, paB postsukalls) part 

Wottls Tonsllalingualls 

A Superlorvfew. 

Oonum 
lingua~ 

powetful muscular body tD support its motor properties during mastica­
tion. sw;~llowing, ;InC! spt>aking. 

P.Jpl11ae P.Jp11a 
fl11fo nn I!S wllata 

B Papillae lrnguales, sectional blodc diagram. 
The o:Jnnective tissue between the mu~ 
sal sumce and musculiltUre contains many 
small seromUCO\IS glands (not shown). 

Tunica 
mucm.~ rnguee 

Rg. :MUJ MIIKIH of the tongue 
The extrinsic lingual musdes (m. genioglos­
sus, m. ~tossus. m. palatoglossus, and 

M.longl:\ldmils -~~~~=--. 

m. Jt}logknsus) have bony attachments and 
move the tongue as a whole. The lntrfnslc 
lingual muscles (mm.longltudlnales superior 
illld lnferfor, m. tr;msversus linguae. and m. 
vertical~ linguae) ha~~e no bony .attachments 
0111d alter the Wpt' of the ton §lUI!. 

~~ 

~mlnguae -~::-:-""('"-T..,......,~I(:l 
~<;=-~-7-- M.III!I'Ucalls 

linguae 

~#'if- M.lnln!" 
M.langiiiJdmils -......;i-'*!~~~i"! 

lnfenar 

M.II)'Q!llo$sus ---f.:1~"\~ft;i21> 

Ill. genloglossur. ---r'i~"-:'":o.....::..ri-.i.H,.'\""-~ 

M. gedoh)'oideus 

8 Coronal section. anterior view. 



n,. 36.22 .5o1nnosensory and taste 
Innervation of the tongue 
Antl!l'lor view. 

F1g. 36.23 NeunMisatlltur'e of 
the tongue 
The llngUil musc:les reallle somatxJ11"1CJb:Jf 
lnnerwtlon from n. hypoglossus (01 XI I). with 
the eaption of m. pafmlgi0S5111 (supplied by 
n. vagus, CN X). 

frerulum 
lingual! 

PI Ia 
subtng.••ll• 

CaNncUa 
.. btngullls 

A 1 nfll1or surf~c:e of t he lllngue. 

Unlllenl n. hypaglaBuo Pihr 
Damage tD n. fTtpo901.1us UI.ISI5 par.iysls 
elm. genlo9""'us on the~ side. The 
11Uthy0merwt2d) m. gen~sus on the 
u~ lklewllltilenfDn! domlvle. ~ 
p!'CIInSon, the tDngue wll cll!wYbt luMmi the 
~~~~$Ide. 

..... 
N.vagu5 

(CN XI 

N. gklllaph;Jryng&U 
(CNIX) 

N. fildalb 
(CNVll • .ta 

chanla t)'mpari} 

Apex linguae 

Glandllae 
llngUIIH 
a1111!rlom 

A. and v. profunda 
llngUile 

N.llngUills A.p110fundl 
lhguiO 

A. and v. A. subtnguat• 
submental Is 

I Left tmral view. 

A Ad!ve pn>lnlslon 
wl1h an IJUct n, 
hypogiDaus. 

I Ad!ve pnrtru. 
s1on with a urf. 
lm!nlllalon cl 
n. hypoglosoLa. 

Samllllll• ........ 

N. vagus (CN XI 

N. glossopharyngeus 
(CNIX) 

N. tngUills (from 
n. mindlbuln. CN V,) 

1'loc. 
stylokkus 

N. glouop.hal)'l>-
geus(CH DQ 

A. ~ls(from 
a. QI'CIIIs e~C~lemlo) 

V. llngu.lls (tD 
v.JuguLvts tlb!m:l) 

~ 

i 
j .. 
f 
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Topography of the Oral Cavity & Salivary Glands 

"""::::~ The or.al avity is lacatJ!d below the nasal c.Mty and anteriGr 
..a.! to the phlrynx. It i$ bounded by the hilrd and soft pali!tes, the 

tongue and musdes of the onl floor, and the IMIIii . 

/!Jrw.y Foodway 

~---=::;!:~;'<---- Na.opha"'"" 
(ep~ 

11---- Ompho"'"" 

~~mm~---~~~· 
llvll• polat'ha --~;,.~lil 

Anlls 
palaloglao!us 

M. genloglmsus 

M. genlohyDil..., -....J~._..;l.....-oliilll 

RJ. 36.25 Divisions of tfte oral cavity 
Anterior view. 

l'llltUm 
du111m 

hlltUm 
molle 

Uvula 
palillna 

"--- Tonsil• 
polillna 

~~-- Dorsum 
linguae 

fig. .JU4 01'111 cavity 
M"ldsagittal •ection,left ~r.d view. 

~~;'t:::::::::: Dlrua(o) 
[!I! Alllo (Cl) 

b-"~-- Plica ~"'ngo-
pharynge~ 

:.--,!,-.---- Tansllapallllna 

==:;;r--~-- Tanslllo llngualls 

Efllglatls 

CartllagD 
cricoid eo 

I Boundaries of the onl avfty. 

Mh£'11 Dllllllanuflhe cnl ~ 
hrt AniBtar baund•ry I'IMI2rtar '-""-Y 

L~..".!'!~~.?.!'.!._ ......... l~~~!~~~---··-···--l~-~~~~---······...1 
r~~~-=·~~~:~:~l~~~!~.~~~~t~~~~1 



~ The Ul-l;a-ge. paired salv.lry glands are the glafldul;~e parotldes. 
llliilill submandlbularts. irld subllngu..lls. Th~ glan~la parotldl!a Is a 

C.landlla parotlde<a <~C~Z~IGIIa 

C.lindula parotldea 

A. and"· Glancklla 111. sumodelclc>-
fadiiiS stJbrnandbullrts mast!lldM 

A Cilandula parotldea.left lmral view. 
Note The diiCtlls parotldeus penetrates 
m. buccinator to open op~ the 
second upper molar. 

C Cilandul;~e submarldlbularfs and sublrngu..lls, superlorvlewwlth 
tong~~e remCM!d. 

purelysa'Ous (YI'iltery) s.1llvary !#arid. The glan~la subllnguals Is predoml­
n..ntlymuCilUS; the gl;lndula um;mdbularfs Is a mbiied S«CmUCilUS glafld. 

C.lindula 
parctlcb. 

pars 
stJp«ftcialls 

fig. 36.26 Sahvary glands 

Plexus ntr1t- --~~H'7uo~~ 
paroUdals 

N. fadats ---.:-7.~~·.r.· 
(~VII) 

B N. f.acialis if\ glandula parotidN,Ieft lateral 
view. The rimlflc.rtlon of n. f.lclallslrrto 
the plexus lntraparotfdeus (seep. 478} 
sep;~r.ltes glandula parotldeilnto a pars 
superfldalls and a pars profunda. 

C.lindula 
slbmandlbularts 

I 
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Tonsils & Pharynx 

Palatum 
mole 

ra:rn 
tonslllarts 

A Tomllla palatlna, antB1or view. 

Tonslla------::~ 
pharyngea 

CAnthee --~~~ 
niSIIes 

Litte1'11lbands ----i.l..(. 
of~phatlc: 

tissue •lotll plica 
salpfngopharyn!IU 

c Walcleyel's ling (anulus 
Lymphoideus pharyngis). 
Posterior view~ the opmed 
pharynx. 

Rg. 36.Z1 Tonsils 

~--i--+-- Tonsllll tublrta 
(-sionoflon:lllla 
p!wrynl!U) 

~'-----li'--- t.Nula p;llatfna 

Hffi---1---- Tomilla 
palatf•a 

!.---- -!---- Torallla 
lr!gualls 

V...- -+-- Eplglcii!Ss 

ll;)of of pharynx 

~=A1'..~'7i----- Tomllla 
pharyngea 

=-4-!,r.~....,:..--- ~m 
pharyng~m 
tubae 
audltlvle 

i:?<1/J'll;r:'+il-- Dens as 
(CII) 

te-h..!-¥!!!!L:'~!;..:'ff!--- PIIQ 
5a~nsJI> 
pharyngea 

B Tonsllla pharyngea. Sagltt11 S«tfon 
ttl rough ttle roof of the pharynx. 

Toruli • 



Tonstllnl\tdlons 
Ahnatm.1l eriargl!l1'lelrt of the 
IDnsllae palltfnae due to­
l<lraiOtbaCUN!In~an 
n!SUit h Gbmuctlon of the 
oropharynx. al.lllng dfllcUty 
swallaw'hg. 

A 

ng. 36'.28 Ph.:yngNI muc:os~ 
Pom!rior view d the opened ph~rynx. The ~ntl:!rior portion of tne 
m~JSC~~Iar tube C<ln'tllns ttl-openings: cho;mae (to the n~nl cavity), 
lstilm~& f.ludum (to tile or;~l CA~Ylty). ;~nd aditus Laryngls (to the 
laryngeal Inlet). 

Concha na5l 
medii 

P;utla.larlywi!U di!IIO!Ioped 
i1 young children, tonsil a 
~~be!fn:sto~gres:.at 
6 to 7 ysrs d age. Abnonnal 
eolerierneotfswmmon. with 
the tonsil bulging Into til~ 
nasopharynx<r1d obstnJcllng 
llir P¥~t!l. f'Oidl!l the<hlld to 
"mouth bn!:athe.,• 

• 

~U$ 
llgmoldeus 

Tonslla 
pNrynge.l 

Cho..\a 

I 
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Pharyngeal Muscles 

Rg. 3£29 Fhlryngeal mllKies: 
Left lm!ral 'Vfew 
The ph~rynge.~l musculml~ consim of the 
pharyngeal consttfctors ~nd the matlvely 
weak pharyngsl~ 

M. crlco1i1)nlldlw 

M.~ 
pharyngls 
superior 

M.~deus 

A Pharyngeal musdes In sltll. 

S1 

~r--.;:.;.__ S2 M. consiJfdor 
pharyn!1' 

_____ Sl supetor 

1111
} M.conlt!fctar 

pha~lll 

1112 medhll 

554 B SUbdMslonsoftfle ph;il)'lgslconsttfctoo;. 

M. c:onstrtdlor phlr,ntls ~ 

! Ml i Pars chondroplw)'n!JI!a ! rw·················-· .. -.... -... --····-··········-.,.·p~;;;·;-·;;;~·;; .. ········----········i 
; M. allltlidar ph1ryn~ lrftrtar 



n,. 36.30 Pharynge.tl muscles: 
Posterior 'view 

fasdl phoryngo­
::•l"f"IOl!!! ..... ,;;;~fll!l'-"' ... =~~~...-- bosllo~s 

M. <Onstrlctor - --'-'\!!!!."'! 
ph;ryngls 

superior 
M. dlgatr1als, 

wnttr p!IIRrior 

M. stylo¥!1dew; 

A Musdes of the posterior phirynx. 

Proc. styloldeus 

M • .:onstl1dl>r 
pharyngls !VJ)eior 

M. ll!nlor 'IIIII palotlnl 

Plw)ngeol{ ~= ---'ii~ 
ofMOton plwryngous 

M, styloplt.ll')flgeW --.lo~HH 

C Muscles In the opened phirynx. 

Aaessary 
mladrbunde 

M.....-.. 

M.JaiiDr 
'IIIII poi.Unl 

M. salplngo- --'-""PiHI~ 
plt.lryngous 

M . .:onstl1dl>r --~~· 
phoryngls 
~~ 

M.!Ml .. 
M. paiiiD­

plt.lryngous 

Ostllm 
phar)ngoum 
tUlae aJ.tlMe 
M, tensor vtll 
palitlrl 

Proc.. Jlll'rygoi<IM, 
loml~ mrcl~lls 

M. lewtzr 'IIIII pol.unl 

I Muscles of pallium molle illd tuba 
audlt!Vil. The musdes of the fauas form 
the pomrtor boundilry of the oral ~-

M. stylohyoideus 

M. dlgilltJiaA 

~~-- M. uvulae 

---,,f--- M. pls)'galdet-5 
media Is 

~=!------ M. ~ryllonolclous 
tr ........ la 

~-'""+--- M. ataiQryllonoldeus 
poob!rtor 

~~--- CIJOJior mUlde ftbon 
cfe~DpNgus 
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Neurovasculature of the Pharynx 

Rg. 36.31 Neurov&Kulllture In 
the paraph~rynge~l space 
PoJteriorview. ~IM!d; Columl'lil ~br;di$ 
a11d posterior structures. 

Fasda 
pharyngob.MIIM!s 

Raphe pharyngls 

A.ocxlpltllll; --~.-:~ 

M.---~~~ 
pha~uupertor 

Rg. 36.32 Panphlryngeal space 
Tr;tn5Vei'Se llii!ICtion, superior view. 

A P;u"ilpharyngeal space. The 
parapharyngeal space consists 
of a retmpharynge.al (gil! en) 
and il lateroph;tryn§IC5II ~ 
The lmropharynge;ll space 
Is further subdtvfded Into ;m 
;mtl!rfor (Yellow) and a pOS!Bior 
(orange) po~ut Not!! the deep 
layer of fascia arvicalis (prever­
tebr.ll lamlrN, red). 

N. and a. 
ahoedarts 

Inferior 
M.pte~ygo~- ----'rl~~_,. 

deYJmedllllls 

M. st)'fagla:ssus 

v.-. 
mandbularts 

A.aratls 
exll!ma 

Sinus Jil'gmaldi!IJS 

CNXI 

""""--CNXII 

M. st)'faph;ryngeus 

N.laryngus~ 

A. carous extm1a 

A. a rolls lntO!ma 

Tonslla palltlnl 
_ Glanck.la 

PlrotidR 
A.l:!!!>o~"·· ·'-r.,........;;...._,..... ____ Proc. st)'foldeus 

Dudus parctrcleus 
A. caRltls ntl!ml. 
v. Jugl.farts lnuma 

Nil. rt!IJ'o. M. palaf:o. Dens axis AponeuraJII's A.- N. vagus 
pharynSjtilles pl\lryngeus (CII) m.st)'fopharyngeus ~Ill; (CNX) 

8 Superior view of !he transven;e section at the level of fossa tonslllarfs. 



n,. 36.33 Ne\lrovasculature of the opened phal}ftX 
Posterior view. 

M.LMlae 

M. palalopharyngeur. 

CNXII 

CN X ----.....!.1-Jl'))Lj 

N.laryngeus -----'T--­
nlCU!ft!ns stnlltJ!t 

CNIII•N. owlomoto~.QIV•N. trigemlnus,CNVl• N.llbdutel!, 
CNVll• N. fadalls,CNVII•N. w.sllbuloalchlearts,CNIX •N.gloilsq)haryngeus, 
CN X • N. v.agus. Ql XI• N.l!CXI!SSO~. CN XII• N. hypo9cmus 
SeeCN-)1 forttlecnnlalneMeS. 

Qllll CNV 

.-:• -- CNVl~CNVIII, 
n.l~l~ 

CNIX.X.XI 

JIIJ!I31-""""lli~-- CNVll 

,_.'ii-:-'~--- A. oalpltds 

~-- Canghon«Mcale 

----CNX 

s~us 

M. s.alpl'lgapharyngeus 

Tuberwklm wnitull!um 

Obliquus } 
M.~ 

Tr.lnswnw; 

M.~pml;!rfor 

N.lal')'l!IIUS Inferior 

I 
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Bones & Ligaments of the Neck 

Rg. 37.1 Boundulft of the neck 
Left: lateral view . 

---==--- Pralubenntl• 
oafpltllls '---------..-
Prac. 

CJMa.j·~ 

~=:~ 

Rg. 37.2 Bony structures of the neck 
Left: lateral view. 

Tllbera~lum 
•ntortus 

Pnlc. antaius 

{ 

Tuberwklm 

Iron>-
""'""' Tllrbera.ium 

pcotfftuo 

'hr11!brap"""ilt!ns -­
(CVII) 

Foramen tJan!Y8'Sir1Lm 

A ~l1pln~. Th~ sewn vertebrae« the 
arvical1pin~ are sp«ialiad for bearing 
the weght ofthll! head. 

rnaslddeus 
(lip) 

•ewa• ---~of ...... 

Olmu minus 

Comu super!Us 

B ~ hyoldeum .,d lilrynx. Th~ os hyoldeum 
pn:Nides a site for bony attachment for tile 
supra-and infrahyoid muscles. Nt1k. Thll! 
larynx is sus~ded from the os h)<oideum, 
prlmntly by tile membrana thyroh)<oldea. 



Rg. 37.3 Ugaments of the G!Aic:lll spine 
Mids;ogitt;!l motion, viewed from the left side. 
For the ligaments of the craniovertebr.d 
Joints, see p. 16. 

.. ............................... 

•....;;,,.----+-:r--- Arcus postlerlor ildantls (CI) 

:0....:~---""1~.;._--i~'---- Dons axis (CII) 

Ug,longlbldlnale 
llfttel1us 

i A Ug.~ludlnlll! ~ (!)Ug.lnt!r- i 

l ... -~~--·----·-·-·-·-·J~~-~~~~-~~-·-·-~-1 
! j Q)Ugg. flaw ! 
i i> Ug.longltudlnale ;--.... ·------····--· ···--] 
! p<Wrlor L~-~~~~~!-~ .. ----l 
, i ® Ug. suprzplralto" r·----·-·--·-·--·----·-·-·-·-·•---·-·-------·-·----·-··--t i 1 
I • i1 the colurma wrubr.Jls tervkalls, the I g. i 

• • A 1/er'tEbr.ll body ligaments. i suprasplnale brcm-ns i11D the llg. nudlae. I 8 1/er'tEbr.ll arch ligaments. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ._ ... _.,,_, ____ , ____ , .. ~---· .. ···--· ... ·--· .. --... -... --...................... , ................................ . 

I 
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Overview & Superficial Muscles of the Neck 

~ From a tDpographlcal standpoint, then! are six major muscle 
lllli3ill groups in the neck. Function~lly, h~. the platy$m~ ~ongs 

ID the muscles of fadal expression, m. trapezius belon!JIID the 
musdii!S of dle shoulder girdle, and dle nuchal muscles belong 

ID the lntJtnsk back musdes. The mm. subocdpltales (short nuchal and 
cr~nkM!m!bral joint musc:l~) are induded in this di;Jpter with the deep 
muscles of the neck. 

Flg.l7.4 Superftd•l nedc muKies 
See Table37.4fordetalls. 

Fig. lJ.S Nudul muscles 

A M. stemodeldornastolcleus. 

B M. trapezius. 

A Mm.seml­
spin~lis 

capltas 
and 
arvitis. 

C M. longissimus 
capltasimd 
ceNids. 

1!1 M. splenius 
capitis and 
cervkls. ' 

D M.lllo­
costalls 
a!Mds. 



Fig. 37.6 Superfldal musculature of the nedc I 
M. di!presl« - + :.;........ 

angulorts 

8 Left later~! view. 

n~M--- M. stemodeldo­
mastlllcleus 

.__ ___ M. wpraspbimls 

C Po5t!rfor\'lew.~ M. trapezlllS (right slde). 

rftd1l neck mulldes 

r···-·-··-·-··· .. ···----·····-···-·-··-···TS!d-;;;;-~;~;k·T;;;;d;;;i;·(;;;;;····T~-::;:;~·;:~~:;~-ro;;;;;;.j;;~ii;;w;;;j;;;·l 
l Platysma ; IIICI upper literal ; bonier), slm CMI' ,_. ; (OI VII) ; r- 111d mouth, t.nses sldn of ned!. l 
j ; tiiDiaiC ~ faa! .-ed 119'IUS DIIS ; ; aids fon:ed depression or mandlbula j 
r··------···········rmc;;;;;;·--········-r;;;;;;.;.;•;;·······-,-·······---···---···········-1-················----··········-.,.-~:nb-.;;d;·;;~~-········-~ 
l M nernodeld~ f--············-·····+·-····--···-·····i Ost.mponl~r(ptvc. l Malr.N -n.s l nlbt~Sheadto-"'"slcle ' 
I • I I d Ia t~-..0-1 I mattoldeus) Ill oalpltale I • • I --
j mastacleus i ..,,._,.davlculare i alllcu ,......., Dnlr l ' i (01 DC) lllllllni:Exll!ndslwad,aldsln 
i i ,.........,. i third) ! (lna nuctals supellar) i . . . i ~i'lllon when had Is filed 
1·-·--------·-·-·-·-·-t---·-·-·--·-·-·-·--·-·---·-·-·-·--l-·-·---·-·-·----·-·---·-·-·-·--1--·-·-·-----·-----·-·-·-·-·---1 Pbinatlll,.. ... ~ ~·-----·-·-·-·-----·-·-·-·-·-·-·------·-·-·-·-; 
i M tn-•·· i "'P daund i O.SDCdplbl~. pro«. i dalllcula(lamll on~ i PlausD!JVbls(O.O) i DrawssapulaobtqUL!Iyupward. i 
i ' ..-- i ,.. ;rs ens i spnDII or C K VII i thnl) i i rotata glenoid avlly lnfettolty i 
t····------···········l.---····· ................... -........... -t ... - ......... --·····-.. ····· ..... .!--······---···---···········-..!-................... ---············J· .. ---······ .. · .. ---············ .. · .. ----·········i 
L.:.!~!~.~!~~.~~!!.~~!~!!.~~~~.~.P;~?,!:. ____ ._._. _____ . _____ ......... _____ ................ ____ ._._._._._. ____ ._. ___ ._._. ____ ._._._._. __ ._._. ____ ._._._..J 



Suprahyoid & Infra hyoid Muscles of the Neck 

I dmusdes .. 
J 

Rg. 37.7 Supra· ilnd lnfrilhyold musdes 

A SUpr.~hyold muscles, left lilbmal VIeW. B lnfrahycld muscles, ilntenor11few. 

lnfra~id mllldes 
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A Left latl!r.ll view. 

M. mylolf,ddew; -__..;.....-~. 

R.l{lho!ll'l)io~-~~ 

M.t~lch!l.ll ------:!~'11 

CriiiiQOth)'roldr.l ---+':llli-14-'11 

M. stlemclltl)Toldeus --+ :ft-

C Antel'iorview. M. stemchyoideus has bee!'! 
t\lt (right). 

~~--- M.sumoh)'olde~& 

a:tr-----r- M. cmahycideUI, 
wntl!rsupl!rfor ~nd 
rrnrtor 

n,.n.t Supra-and tnfrahyold 
muscles 

8 M. mylohyolc:lells and m. genlohyoldeus 
(or<~l floor). p051J!rosupel1orvlew. 

I 



Deep Muscles of the Neck 

Rg. 37.J Deep mUKiu of the ned!: 

/ C Mm. JUbocdpllilles, posterior view. 

A Prew!rll!bral muscles, antl!rfor view. B Mm. scaleni, antl!rfor view. 

Dl!ep musc:lls of 1111 niCk 

Oligln r,..rtlon 



~tum 
portlrtls rtfa~s (C 1) 

Pmc.JPI""""' 
aids (CII) 

A Mm. su bocdpltlles, 
posteroorview. 

l..h ... nucnalls M. rectus apllls 
lnfMM postsfor minor 

M. scalenus ------+ 
rned"us 

M. Jalerus --- ---'!'+­
anterior 

M. salenus ---~1: 
postel1or 

lnbncalon~ ----,:;:;F'---4 
Jp;la! 

S"Uk:usarterl~ ---,.# ..:­
su~ 

B ~bril musdes ;md 
mm. SC118ll, interior 
view. ltiPmalll!ct M. longus 
capitil and m. salenus 
arrtlrior (ll!ft). 

Tlb,....lum lftllall 
salrrii-DI1> 

lltobllquus 
apltas~ 

fit. n. JO Deep muscles of the nedc 

M.longus mil 

M. oaolonus 
medius 

~-7'"----- M. scalerw 
lllllerlar 
(cut) 

Cmbll 
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Arteries & Veins of the Neck 

Rg. J7. n AmrJs otttte nectr 
~ft lab!ral view. The strucb.lres of the neck are primarily supptoed by 
ill. car«b exll!ma (a~rior br.~ndles) and ill. subc~ (a. ~ralis, 
truntuS thyrocerltcall$. and truncus ~lis). 

A. sullcl.wll slnlstra 



Fig. :11.12 Veins ol the neck 
Left lmr.llview. The principgl wins of t he ned: ate the w. jugulares 
intBna, exlenil, and an!Bior. 

V.. "'lhthalmlae 
suporior and Inferior 

V.angularts --of--f 

Sinus ---!'It--+ 
awmasus 

~ WCIOd t..u wlnsotlhelwdl 
Ython dlnul f'xlln (e.g.. chiQ"IIc lung 
d._, mtdlistl~l tuners. or l~lons) 
r~ the !laNd blood Ill the rtght hmrt. 
blood dams up to the v. eM superior, a1d 
cmsequerdy,lhew.)l911ores. Tills aiRS 
CDUpiOioos IWI!IIng In the w.)l911aa (and 
somdlmes ~ mlnorlld11:1). 
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Innervation of the Neck 

----.................................................. ·. 
...._of ... ~ .... ~ ... ~ : 

.....-c._.,...,~~~ 

,_ J7. 13 lnnerwtlon of the nuchal Nglon 
Paster lor lllew. 

N. ophtlumlals (CN v,) 

N. oph!Nimlals (01 VJ 

I 
N.ocdpblll ~\ 

major l 

IT. donole$ ITIIIJnUS 

Br.~nchlng of plexus ceNiulls. 

Toplaus 
brxhlllts 

•••••••• Ill • Ill •••••••••••••••••••••••••• Ill ••••••• 

N. o<qllbllllltrtllll 

'"•N• t ::::: 
Nn, s..,.adNcU~NS N. Sj111111ls C5, 

r.dCIIMIIII 

C Spimll nerve branches. 

: 



n,. 37.14 Sensory tnnervatton of the anterolateral neck 
left latrr.!l111ew. 

N. ophl!lalmlcus (011 V,) 

I~ / N.ocdp!UII! 

I .-/\ :~~~~ 
)~ '

1
, ~minor 

N.ITIIIIC!IIrts(CNV,I T "j L N..aul1altarts 
~magnus 

N.mandbl.farls(CNV,) ~ .--- (_ __ 1\h.s~naii!S, 
,~.~ 

N. tralwei'$US 1\h. Sl.p!ll-
(1)11 ci;McularH 

A cuuneous nervelZITltortes. N.tllgemlnus 
(Mange}. posterior rami (blue), an1zrior 
rami (yellow). 

Rg. 37.15 MotDr lnnt!I'VIItlan of the •nb!rolmral neck 
Left lateral view. 

N. hypogbs:sw (CN lCII) 

"""'0(,~4'-"''r --fd\'fil•""'==--- 1\nsaceMc:alts:,r.ldtxsuperlar 

N. splnatsC4 

tr''----- Ml.1 cerncalts. radtx tnfl!rlo< 

M. sail!nus ml!dw 

•tnnervated by the r;mus <ll1ll!fiGr ofCI (dls!J1buted byn. hypogbuus). 

N.ocdp!UIIs 
mnor 

I 
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Larynx: cartilage & Structure 

f1t. 37.16 IMyngMI tMUI~ 
Left lateral view. The larynx consists of live laryngeal artilagll!li: cart:ilago 
~eplglottia. artilligo thyroideiii, ortllago crfcoldn, and lhe ~Ired artf. 
llgo aryiBioldu ilnd artllilgo cornlaJIItil. They 1re connected ID udl 
other, tnchea, and as hyoldeum. 

Comu mlr&IS 

f11. 37.11 Cartllago crfcolllea 

--Roc:IOI 
~rtkU~~~ 
ary1Jenoldei 

A Mteior ~-. Arals artbgttls alalldooe 

f1g. J7.20 Cartllaglnes 
arytenolclell and comkulata 
Right artllilges. 

tar1:tlago 
1hyroldu 

'"" mUIO:Ubrts 

A Right lllllltrallllew. 

fJJ. 37.17 Caltlllgo eplglottka 
The eliiStlc cuUIIgo rplglottb compltses the lnl:ernll slzle!Dn of !he 
epiglottis, pllMdlng resilience tD ret!Jm 1t tD Its lnltlill pmltlon lfter 
5Willlowing. 

• ~lmr.ll 
view. 

Fig. 31." Cartll-. thyrofdel 
LEt obroque view. 

Ddt~ 
me<llllts 

B Mecllllvtew. 

1'1!1101 .. 
~otlldls 

c ~ryngeal (po$b!rior) 
vtew. 

comu 
sl4)tri.a 

-~-- Tlb«culurn 

COmulnferillf 

c Pastertor vtew. 

thylddiKm 
Mlper\11 



ng. J7.2J .5Cruc:t:W'e of the larynx 

Ug.ltlyro- -­
hyoldO!IJm 

medlanum 

Promlnenua-­
larynge;a 

A Left antmor oblique view. 

C<lmuninus 

Comu ITII]UI --J.:'# 

Ml!mbnna ---IB!lill 
lh)nlhyoldN 

Comus~Ui 

Comu fnfe!lus 

For.mt!n fou.laryngea 
supel'lor and n.laryn· 
9IUS $Upc!lklr 

C Pomsior view. Am:1N$ indic.tte the dil1!ttions d movem~nt in the 
various joints. 

Ug.afco­
tr.u:tuslle 

--~f'---- C~rthgo 
a!=ldl!a 

B Sagittal section, viewed fiom ttle left medial aspect. The c.1rtllago 
al')'tenOidea alt:en 1he position of the vocal folds durlr~g phonation. 

Conus 
elaseltU! 

PIOC:. 
YOU! Is 

D Superior view. 

Ug. CJ1a>. 
tllyroldeum 
n~hnum 

I 
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Larynx: Muscles & Levels 

Rg. 37.22 La.,..... m..-
lhe laryngec~l muscles mcn.e the laryngeal Clrtilages relative bl one 
..atheo-, ~ding the tension and/or position of the VOCi!l folds. MuKie5 
thit m~ the larynx as a whole (In&. and sup111111)'01d muscles) are 
described on p. 562. 

A Exb1nslc liryngul musdl!s,left lilterill oblique vtew. 

M.walls 

C::.rtllago 
•rytHold!a, 
proc.walls 

c Left Iatini 'llew with the eplglott2s removed. 

: 

A Laryngeal musdes, supenor 'III!W. 

Plla 
a~otllca 

"~-- Tuborc:ullm 
aJnolforme 

Tuborc:ullm 
CDmlallotum 

I Intrinsic laryngeal musdes, left lab!ral view.RI!ITUMd: cartilago 
thyroldea (left half).llemllrd: Eplglot11s and m. thyroaryll!noldftls. 

D Pasll!rfor VIew. 



.......................... . a.n.ls of the III'JIIX 

· : ! uryngeallnlet (aditus i 1 : SUpnglatllc spa ! lllllltlls)ID plcae 
i i <-dWum W}nglJ) ! wsubulotes 
t--·----!····················-··-··---rfb·~~·;; .. ;;;;,-··i 

Ill i i Tnll'lslllalllc .- i wr~oria!l,..layngls i 
! II : (aMt.as laryngls ; Omnl...agiMion of l 
i i lnllennedla) i mucme) ID plcae WDCIIa i r--·----······· ................... -... -.. ·---T--... -... -................................ --... , 
; i SUbglcttlc ~ j Plleat~~Uales 1DI'*"or l 

•• Pomriorview. i 111 i (aMt.aslnlraglolllca) ! borderofcardagocrlalldla! ........................ . ·---· ·'· ......... -· -· ___ ... ____ .... ·------·. ·---

Rg. 31.23 C4nlttas laryngls 

Tonsil• 
lingual is 

WoU!s 

Rea!ssur. 
plrtfom~ts 

PlQ 
N)'l!lllglottlca 

....AIIrtr-111+--- Tlb«culum 

A Pcstl!lfor VIew with U!e larynx splil)'l!d open. 

Fig. 37.24 Plkile Vfttlbulirl5 01nd WCilll5 
CoronaiS«tton, supel1or lllew. 

PUc.awc;alis 

Ug. crlo). ----.. 
t!lylolcleum 
medanum 

Criilgo­
alc:Dldea 

c.ratago--"7 
b'.adlealls 

I Mldsagltt.11 section~ from U!e lefhlde. 

G61elfom1e 

Tib«culum 
wmlwiiiWm 

I 
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Neurovasculature of the Larynx. Thyroid & Parathyroids 

Rg. 37.25 Cillnclulle thyro1de.~ and pandhyrolclea 

ls!Mlus ----"lllllll~il'-:....• 
glandulae 
~ldtat! 

A Glandula Ulyroldea, antl!rfor VIew. 

~.,._- Glilndllaepara­
.lde<~e lllfli'IO~S 

IJlbus slnlst!f 

B Glandulae Ulyroldea <1nd para1hyroldea, pcs1J!rlor VIew. 

Tr.lchea Clpsula glandulaeth)'roldeae 
(capsula-mal 

um'N pn!tmheds 

~~~~- A.carotls 

Umln~ Spa1t.lm 
~~liS ~~m 

C Topographlcil relations of glandulae thyrolc:lea and par.tthyroldea. 
seep. snforthe layersoffasclaarv!Cillls. 

commu~s 



fJg. J7.26 ~rfa~ •nd nerves 
1\JQriorlliew. 

A. thyraldu __ __.,."' 

lnfnlr 

nuncus 
~alii 

fJg.l7.21 llleunMIHlllilblre 
Left literal view. 

IJa, 
aic:olf¥'oldeum 

medlonum 

M.c~ld!M ---i!";L,;;P" 

A su ptrftdalllytr. 

"111~1+--- N.laryngous suporlor. 
r.alll!mus 

~--- N.loryngous suporlur, Fig. 31.21 Veins 

N,llryftgeus 
suptrlcr, 
r.lnll!rru 

r.lnb!mUJ 

A.tndv.lll')'ll!l!ll 
suporiar 

M. ml'lllrktor 
pharynglslnfafor 
N. '-Yr1aeuo.. 
r.allmLa 

V. tirylddeunedlil 

A. tlryroiiN nr.rior 

Left literal view. Not£: The v. thyroldn 
lnfafor generally drains lniD the left 
v. bradlioa!phalica. 

~f-'j,.;~-- v. ftdllls 

~=,._..;!l]~HI:::!IP-- v. tflyrolola 
suporlor 

PIDus -..,.-tf-',rf'di.V. 
thrrail ... 

mpar 

Ug. -­
~m 

meclanum 

Eplglatlls 

IZ-~~:ir-- V.Juglhtll 
I nile rna 

N.lloryng.., 
suporlor. 
f. ntllmUS 

A.~ndv. 
laryngtll 
suporlor 

---;:mmmunlans 
cum MM~Iaryng.., 
~nte (c;,len's 
111111X1mos~) 
M. a'lclllryll!,..... 
deoapomrtor 

Esophagus 

V.thrnJidta 
mecll 
A.thrnJidG 
lnforlar 

N.loryng.., 
lnforlar 

8 Deep laya-.le!mcMd: M. almthyrolde.Js and I~ llmlru of C3rtll~go 
lttyroldei. RffTDdM: I'Nryng~YI mucnsa. 575 
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Topography of the Neck: Regions & Fascia 

.............................................. 
:· • c aw• ••al-=a;;;••=fii;;..;;IM=.;;;neck=;:._--------__J 

~ DlvWDn• Collbellb 

1 lltgOI'IIm i Qandull submandlbullrts and 
I IUIIrnntbuiiN i nll.alb1111ndibullres. n. ~OIIUS ! 
I (dlgUII'k:) i (CN .llll), a. and v. flclllll I 

! i-·-·---·-·-·---·-·-·---·-·--'"'--·-·-·-·-----·-·-·-·-·-·-·-----·-·-···-·-···-·--<O!i ! Q)Trlgcnlm I Tdganum.U.....Uie! NIL.,bmentlles ! 
i t·-·---·-·-··--·-···---·-·--·--·-·-·-·-----·-·-·-·-·-·-·-----·-·-·-·-·····-·--· j a!rvlale I i M.~and i 

I -rtus l.:::~:-~~----~~~~~~;=~-~---1. 
j 1-. arulk1l ! Blluaaoa!VIIdls,glonuaaoftlllam,n. j 
1 • ,,._._m m i l,.,oglossus(CNlOI) 1nd n. ~ (OIX) 1 

® ~·-·-·----·-·-·-·-·L·-·---·-·-·---·-·-·---·-·--r;~-~~~ii~·;:-~;;;:·--1 
@ ~ ~ llagla sbmacloldarnootDldl8• i \I.JU9JI;r!S Intern., n. YagUS (01 X), i 

! ! nl.jugi!MS..... ! i ~·--1~--- i A.AiildaloQ,a.~----1 
A Right illnl8ior obliq~~e view. ! ..m.ah ~~-----L~..:-~----------_J 

! lll:enlls 1 ! · ; 
! (trigonum I ! N. aCCRIDitus (01 XI), trunt1 ..r plaus ; 

B Right posl:frior oblique view. ! c:rrvlale I Trigonum ocdpltale ! b..toillls, a. tr.n...,.. cr.4ds, p._s ! 
! pasllrlus) I ! an'lca"' (rr. do!SIIes) ; 
~·-···----·-·-·-·-·l.-... --·-·-·---·-·-·---·-·--~--·-·-···----······-···-·-·-----·-·-·-·-···-·-·--~ 
1 0~1o ~u~~. po611trtor ! =~· ...... rtlb ...... plaus 1 

: .............................................. J~~:~~~~~~~~~;~~:~~~~~~~~~~~~~~~~~1 
Fig. 37.29 C2mal regions 

f~gonum 

........ """' .. 

'Mgonum 
submandbulan! 

Trigonum ---+-­
arotklolm 

M. dgastllall 

!«sa supra- ll1gonum musaJal'l! 
daoita.llarts minor 

M. cf!JMII!aos, 
-pool2rtor 

-+-+----- M . ..,.modokb-

FCIIII .. P .. 
d!Mcullrlsmlncw 

1 Lift lm!ral view. 

mas1laldous 



The flllc11 antalls II'Ofunda Is chided nto four llnfna that endose the struclllres of the neck. 

: CDr.sda IIMSIIens i umlne s..,.,ndals 1 l EIMiopes entre nedc; Sllllts to endose m. sllmodedomaolcllu end m.lnpedoa , 

r:::~~ -- ---- -~~~~~!~~~~~1~~~~--------I~~~!.~~~~~~~~~~~~:~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~] 
i i Q}L<mlnavtsoniiS i VIKB"~I i Sunwnds gland.Ja ~clei. 11,.._ lnlchee, pha,.._ and esophagus i 
;-------------··-··-·······i··· .. · .. -·············---··············1--·················---··-;-·····---·········--.. ········----········ .. --·········---·····--.. ········----·········--············~ l ®PnMrtl!bn~l..,_ j umlna p_.bralts j Mualar i 5\lnounds columna wrtmralts antc.als and auodlted muscles i ,... ............................................................................................................................................ , ................................ -... --.-, ... -...... ______________ .......................................................................... ---·-·----·-·-·-·-----... -.................................... , 
l~~~-~~~----------------------------L~·~~~----J-~~~~:0:?-~~!~u.~~S.~!!~~:~!~-----------------.J . . 

. . 

® 

A Tr~nMtse 5«tion at level of CV ..er-12bra • B Miclsagitt.ll section, left later~! view. 

··························································································· 
fig. 37 .3/J Fasda cent eo~ Us 
Anterior view. 

® urrinaprelr.ldleah, ---~-:--;----!--!-!:~ 
\Ksant portion 

(!) umlna pn!lr.lehe;llls. ---=,....::=---=----::------=-':--,---+----,..-­
muscular portion 

I 
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Topography of the Anterior Cervical Region 

Rg. 37.31 Regfo Cl!nfcalls anb!r'lar 
Anb!rior view. Mondbula 

N. fadat'(~VII), --------=:__ 
r.a:oll 

A Superfldallayer.RmlcM!ct S~cut.1neous 
pliltySma (rtght side) ;~rid lamina supel' 
f!Cial~ Clf fascia cenoic;~t~ (ceob!r). 

Nn.$Upr;~dMailan!S M.~(io. Am$\lenO;M 

V.Jugull~,rntema 

lll.laryngl!llSs~. 
r.emlftll 

A.larynge.a 
$Upmor 

A. tnyroldN - -h--/1--\-1: 

B Deep layef.Removect Umltsil prelr.ldle.alls 
(middle layer of f.lscla a!IV!calts). 

superior 

V.Juglia~ 
~ 

II\ILStl)ldM. c<IPUt Jugull~s 
~t 

N.llr)1l!IM 
superior, 
r.lnwnu.o 

N.hypogkmiiS 
(CNXII) 

M. stemahyoldeus 



N.llfY!liNJJUper!or, -----7:<; 
r.oll!rnta 

c Deep ;mll!rtor arvlc..l region. 

N.lllryngeus 
superior, 

r.I!OI!:l!mW; 

Glngtan 
on!c.ale 
medklm 

M.crlc»o 
lflyroldeta 

Ug.lflyrohyoldeum 
rnecl'anum 

lhlnaa _ __:!lllliiNIO~ 

i)'mpathlcus 

A. lflyroldea --.P---" 
Inferior 

N.Jpln.aflsC8, ---1 .... --­
r. anll!rlar 

A.wr!J!bnlls --lii:i::--~ 

N.splnahsT1. - .-j!ltr - :; 
r.anb!rior 

N.lllrynlje'JS 
recu~ 

Glngton 
~lawm 

---- V.Jugullrlslnl:eml 

lll.phrenk:Us 

Plexl51ncNats 

A. at¥!allls asa!Oclens 

A..subdnla 

lhlncus t!tpocellllcahs 

N. aCO!DOI!ur. (CN XI) 

N.ph~lcUI 

M.salenur. 
antl!rfar 

PI ~!!~~US 
bracHaiiS 

A.arvk:illls 
<lla!ndeM 

ij/IF'~- A.supr.awpi.farls 

-~-- V.jugulllfs 
extema 

A.andv. 
slbclnla 

D Root of the neck. A. arotls<lDmmunls Ductus thontdt\IS A. thondca lnt:ema Trunaa tilyroclervk:ilb 

I 
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Topography of the Anterior & Lateral Cervical Regions 

Rg. 37.32 1\iganum aroUcum 
Right lmr.al view. 

N.IHXI!S:ICirlus 
(CN XI). r. emmus 

V.jugularls 
lnll!ma 

A. c.votls 
lntema 

R. stemocllldo----'t+--lt--i~nl 
martoldeur. 

N.YilgllS(CNX) 

V.jugularts 
enema 

umila SjJpertldalls 
faosd'ae an!calts 

111. omohyoideus 

A. fadats 

A.llngUIIis 

N. faclillts (CN VII}, 
r. ma~ls mandlbulalls 

R.~deus(from 
n. spln.JIIsCl \t.ICNXJQ 

A. ~Idea SJperlor 

111. thyroh)ddeus 



Flg. 37.D Reglo cel"'lkllhsl•ten~lls 
Right later~! view with rn. stzmodeido~stoidl!l.ls winclrJwed. 

A.aMc:aJs ---~!-:,.-,----11:'1" 
superfldalis 

Ans;t CI!Mr:alls -----__;-:-----m 
Plellus 

bm:hilllls 

~om~ ----~----------~--~~~~~~~• 
hyoldeul;. 

wnb!r rrnrtor 

A. and v. fad'alls 

N. hypodos:sus 
(CNXJO 

.s----- M. sb!rnahyoldeus 

A. tlryroldea Inferior 

M. sllrnothyroldeus 

M. stl!macli!ldomastddeus 

I 
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Topography of the Lateral Cervical Region 

N. factllls (011 VI). fig. 37.34 Reglo ml"'lkllhsllb!nllls 
Right lab!r~l view. The ronb!nt.s of regio urvi­
alisli!ter~lis ~refound in Fig. 37 .33. 

QandiAa parclldea r. mil M.ITIM.Ietler 

A Subcutmeous layer. 

N. al.ffcularts mag nus 

PIJnciiJmc-..m 
(l:lb's point) 

111. ocdp!UIIs mnar 

N. aurlrulalts milglus 

Nl.aMcllls ---7 -,.-,JP,l\_.b 
~dal5 

A.CII!MCIIIs ---=--...:.......--'~iP"\.\J. 
s~ars 

Ill. tr.lpe.zlur. 

Nn. st~pradlMalbrls 

8 Subfasclallayer. Remowct L1mlna su~ 
dalls of fascia cervlc:.;IIJs. 

umna pretr.u:t1eats 
fasdae ceMC~Its 

R. <llmml.flk:ims cum 
nenoo lnlnswnocoll 

Lamlrra supe<fldalls 
f.udae cervk:llts 

N. tr.lns"'leiSUS ali II 

V. Jugub~s extern a 



N. oalpltllls miNJt 

M. tr.IJ)f4:ius --------,.--....,.-,,----"*"1 

A.andv. O!Mtalis -----:.;;;...."":""''---f 
sup«ftccalis 

c Deep layer. Rl!mwed: Lilmlna p11!trilche.alls 
of fascia urvicalis.~ltd: M. omohyoi­
deus, trigonum omociMculare. 

N.aa:I!SSOifus ----+--im~~ 
(CN XI). r. otl!rnus 

M.lev.ltascapula~ ----'--j'f 

M. omchyoldeus,. 
vent.erlnferfcr 

D Deepest layer. Rl!mwed: L~mtna prewrte­
bralls « filscla Cl!f'ltcills.Rewa/ect Muscular 
floor of reglo cervlc:311s latzralls, pii!XIIs 
br.achialis and n. phrenicus. 

I 

f.# ... -....;..,:...._......l,:,....--,;.....-- V.Jugula~s 
e:xtlema 

\W~~-~----+-+-- M.st!mode!do­
mastlllcleus 

~~--....::!!!!~~--- M.SGienus 
anb!rlor 

583 



1 .. 
) 

584 

Topography of the Posterior Cervical Region 

Rg. 37.35 ~ol'lft ocdpblls and CI!Malll!l pastrr1ar 
Postefoorviii!W. Subcutaneous layer (let), subfacialla)W (right). The oc. 
ciput i' tedlnially ~ region of the h~. but it is induded here due to the 
mntlnulty of the wsseb and nerws from the ned. 

N.oa!plblls 
major 

IL cuuneu~ post!ri« -
(11.splr111bC7, ~-----­

r. postorior) 

M.oonisphlb 
a pills 

If----- M. stomadelcb­
rnastlllckus 

!;!------ N. acxliSOrfUS (CN XI}, 
r.l!ldm1us 



Flf. J7.J& Subocdpltal trillng~ 
ltight sid~. pom.rior view. The suboccipital triangle is bounded by 
the suboccipital mUJdes (m. ll!dus Cllpitis posteior major '"d mm. 
obllquus capitis superfor and lnfator) and contains a. ~br.~lls. The left 
and rfght u. wmbriles pass dlrough the IINI11brin• dllllt.ooa:lpltalls 
posts1or and combine tD fonn a. basllarts. 

M. abllquus apHis 
supellor 

M. n!dw; apltlr. 
postmar mnor 

M. n!dw; op~ ----+-,... 
posUIIOr major 

M.abliquus 
copltlsnfeior 

Proc. splnosus 
alb ntis (CI) 

N. oalpltails te11~.& 

Proc. splnosus 
-(ell) 

M.splenus 
a pills 

---- M. kqlsslrrw 
a pills 

iii---- M. teml$p1Nib 
Gp1115 
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Lymphatics of the Neck 

jugulor.dal ---~---; 
wnousjunctl.., 

Paralld­
aur1cular 

V.Jugullrts ----~----,~~ 
-..a 

? . 
Aldlllry~ 

'!lunar_.. 
lfmph fRm the ..Ure bodyrs 
dlinneled to tho loft 1nd r11t1t 
)J!JIIolubclllllln JUnctions(~ rnles). 
Gntrlt tordi'DIIII II'IIY mltlotlslil! to 
me rttt r11. ·~~wllres. produdng 
an enla19edJ!dnolnoth t- pp .. 71, 
231 J. Systanlc ~[lllonw II'IIY .... 
spi'NII tD tho anlall)mph nodl!s by 
thrs pathw3y. 

W!nlll& 

JUnction 



n,. ».31 Superftdal cervical lymph nodes 
Right lillrrll vtew. 

Nl. oaiplbles 

Fig. ».39 Deep cenk:allymph nodes 
Right lillrrll vtew. 

Nl. pa-celdtl 
... porftdol .. 

Nl.anlales 
anb!rlore 
... JIIrilcl;ll .. 

MI. anlc~les 
llt«<les 
... JIIrilcl;ll .. 

~ I NIL -.Jtm.nbll• ! 
~ I i -·-·-·--·-·-·---·-···---·-·---·-·---·-·--·-·-·--·~ Face 
~ I NIL sulmandbUam ~ , 
1······-···~-·-·-·--·-···---·-·-·---·-·---·-·---·-·--·····--·~·-·--------·-·-·-·-·--------·-·-·~ 

Ill I I Upper latenl i I 
I ............... J !-!~~ ....................... ; I 
! 111 ! NIL )9'larws j Middle literal ! lltglo nucNlls, Lllyngo- j 
~ i JallnJet I graup ! ~thynJldol region I 
~-···-·--·-·i !---·-·---·-·--·-·-·--·~ I 
! rv : ! Lawe" tnenr ~ I 
l ................ J ............................ -............ _ ... .J ... ~~..I!. .......................... J ...... -------·-·-·-·-·--------·-·-·~ 
i v i NIL tllgonl aN!olls pos1tlfolts i ~o nU!Nlls 1 i_ .. _,. __ 1 __ , ... , ................ _ ............ - ........... _ ... ,_, ____ ,. ___ .. _!_ .. _____ = --·-·-·--------·-·-·j 
lVI I .... .-................ I =~dol ! 
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Surface Anatomy 

J Rg.ll. r ~rfacr ..tDrnyofthe sllull and nudtal region .. 
J 

Prolubonnlll ---­
ocdplt:llll exl!rna 

l'roc.aplnDOUS --'----­
afwrubra 

prannons (CVII) 

A Surhce ;matomy. Right posterolater.rl view. 

QZ: What palpable bony landmark would you 
use to auscultm tfle venous blood In the 
confluence af the sinuses? 

AngJius 
ITiilndlbuf<le 
M. trapalus 

M. ste:nodeldo­
mastakleiiS 

Q1: lnjectrng a bolus of anesthetic two thirds 
of the wr.t up the posterior border of m, 
stemodeldomastoldeus would a«<m­
pllsh what t.lsk1 

Angukls --- ....11!1! 
Prac.tra.-..... 
llll•nlls(CI) 

mandlbur. 

Sclpula, - ­
angulus .,porfor 

Vertebra 
P"'"'hens(CVII) 

I P;;llpable bony prominenca. Posterior view, 



fit. 31.2 Surface anlltomy of the face and neck 

Os z;ygarnoti:um ~ 
---- Os trcntale 

/ '::ill Margo s....,aorilltllls 

~ Margo ll'fraor1lltllls 

Holt. 
Antlhllll 

T"9JJ 
Anl!lragl& 

Anguli& mandlbullt 

u. tnpez)Js ---

u.omo- --------
~. -· lnfeior \ \~ 

~nUll mentalis 

CillndullsLDmlndlbularts 

a put Clput lndoura )lgullrts 
davlalllre stemole 
~ 

M. stlmodoldamastaldeuJ 

A Surface a~romy. Right a~ view. 

Q4: Whll: are the bound.tes cl b1gonum 
aorutla~m? N~me onll! ncnwsc:ular 
component cl the -uaol neurwasculilr 
bundle within wglnll urotlu loafed In 
the trigonum caroticum. 

Q5: Whit Is the ~l'lilllmlcal struct\lre refl!ll'll!d 
1D as the "Adam's .apple"? 

QJ:WNt~l'l!the boundaries of reglo 
crnriaolis latmolis (lri~num cervicalll! 
poster!UJ)7 Nne two stnlct\lres wtthln 
this regl.on thll: supply moCDr lnnervll:lon 
1D the musdes af the upt~tr 11mb. 

lncllura 
l'nlnlllb 

Margo Jupi3CIIbltolls, l'wamon 
~ndlur>) Jupi3CIIbltolo 

Os ..... lo 

NcUJ lY!JOINIICUJ 

• ·.,.,,.:~-- for>men tnhortllblo 

~-~~!!'L':::....-- Mlldb 

8 Pilip;~ bill! bony prominencrs. Anterior lllew. 

~ 
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Neuroanatomy 
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Nervous System: OVerview 

Rg. 39. 'I Centnl and perfphl!nll 
nii!I'VOUS systems 

fig. 3:9..2 Neurons (nerve aiLs) 

The ncn'OU$ 5YJtem is d"lllided into the antr~l 
(CNS} ;md petllher;ll (PNS) neiVOUS symrns. 
TheCNSconslmofU!ebraln and spinal cord, 
which comprlsl! a functional Wllt The PNS 
aJ<l$iSis of the I'M!n't'S energing from U!e brain 
;In(! spinal mrd (cranial and spinal ~s. 
re~pect!Yely). 

The nervous system is almpo.sed of ne.Jrons (ni!IVt' mls) ~nd supporting neuroglial ails, which 
Y.!stly outnumber them (10 to 1 }. E;u:h neuron cont~iru a cell body (soma} -Mth one axQn (pro;ect· 
lng segment) and one or more dendrites (recqrtor ~gments). The release of neuro!r.lrumltten 
at synapses creatl!s ;m eliiCII:iltDry or Inhibitory postsynaptic po!l!nt:lal atU!e target neuron. !fUlls 
ext!eds U!e depolartzatlon U!neshold of the neuron. the uon "ffnes: Initiating U!e release of a 
!r.II\Smitterfrom its pnesynaptic knob (boutlln). 

if4!1!l:S ti.- Nn.mNales Dendr!!l! -~­

Medulla 
Spll'liliiS 

Rg. 39.3 Myl!llnatlan 

Soma 

Qrtain glial cells with lipid-tich membranes may myelina!l! axoos (.­
fibers). f./lyl!lin.ation electriully insulates alCDns, th~ intn!aling impul5e 
conduction speed. In the CNS. one olgodendrocy!l! ~lnii!I!S multiple 
axcns; In the PNS. one ~n eel myeln.;ltl5 one axcn. 

S.:hwann a!l Myelin 
nucleus 1he:l1tl 

Rg. 39.4 SUbstantia alba and grfsea In CNS 
Nerve cell bodies appear gr;y In gross Inspection. whereas nerve cdl pro. 
ce.nes (axom) and their Insulating myelin sheaths appearwhl!l!. 

A Coronal section through the brain. 

B Transwrse section through U!e spinal cord. 



Rg. 39.5 Embryonic development of the brain 
Left Iaten! view. 

A St;Jrt of 2nd month. 

Rg . .15.1 Adult bnlln 

,--CeMal ftooan 

Medii Ia 
oblangm 

Telodion- -----:......,.. 
Cl!Jihalk: 

SUCIS 

Hypophysis. _____,~iE5r~f: 
prlmordlum 

Bulbu> 
olf.lc!Drlus 

B End of 2nd month. 

~Fig. 39.12 for lobes of the ~brom. CJ\1• cranial-. 

Suk:us antralls 

A left lirteral view. 

callosum 

c Midsagittal section showing th rfght 
hemisphere. 

C 3rd month of development. 

LobUI 
ll!mparalls 

Labus 
tnlntlll$ 

D 7th month. 

~~~~- N.oihoc1Dr1us 
(CNQ 

, .. ~~--"";~=-- N.optk:us (CN 10 
'A:_..H:..,.O.-.H- Hypophysis 

Ml'dula spinalis, pars mmcals 

Gllndlla 
pineal Is 

Labus 
ocdpltllls 

B Basal view. 
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Telencephalon 

Rg. 39.7 Dlvl1lum of the t&Hnclephollon 
Coronal sKiion, amnor view. The b!lenll!!phalon is dillided into cortex 
cerebri, substil ntla alba. and nude! b;aales. The cortex cerebrt Is further 
divided Into the allocortEx and lsocoriEx (neocorUx). 

Rg. 39.9 Nuclei basales 
Transverse section, superior vtew. The nudel basales are an essential 
component of the motor systl!m <-p. 61 S). 

Rg. .J9. JO Alloantl!x 
The th ree-li)ll!red allocortex consists of the olf.lctDry corti!Jt (blue) and 
the hlppoc.ampus (pink). 

A Medial vrew of the 
right hoemis~ B B;,sal view. 

Rg. 39.8 Sub5timUil 11lba 
A 5peeial pn!!paration b!chnique was used to 
show the fiber structure «the superficial layer 
of substilntlil alba. 

A l..aterill vrew of left hemisphere. 

CorpLB Ped1.11CJILB Clpsula bdlalo 
allos1.111 ~br'l 1~ op11a 

B Med'oal view of right hemisphere. 



ffg. 39. J1 ISOCDrta: Colann•r 
organization 
Morphalogl~l consldl!l\ltlons dMde 
the I~ lniD six horlzontlll¥rs; 
functional considerations dMde It Into 
cortl~l columns. 

--- TIJ+ 
Sb!lloll! --==It I I 

LMniJU moleclilrls (I) 
Un1h11 gronulorls _,... (ll) 

Umlftl ~klllls all!ma~ll) 

Umlftl gronularts-..a(lll) .....,. 

j. Umlna .,.-.nld~Hs ~ M 

---t~ 
~~~~b~~~c~~d~~e~~-­

A HlstDiogyofthe lsocorb:X. Cobnnl 

SwcuJC811J.alls 

Sulcus lltlr11Ls 

I Brodm;mn (~ ti'C!U, Iaten! ~ew of the leftarebrtl hanisphere. 

fig. D. J2 Lobes In the c:e.-raJ hemispheres 
The lsocorta also may be funcU<>NIIy .t\llded 111111 ~ ~reas (bbes). 

IDIIw m.ntolls 

LDIIUJ parllbb 

LDbw ttmporon. 

LDbw aa:Spblll 

LDbw lnsullrt• 

lDbus llmblaa 

A lil119111 'View af the left Mllllsph~ 

C Medial Wew' of the right hemisphere. 

swaalot2rolls 

roll'llr 

._ __ ,......,__ Swaa 

parletl>­
oalpltills 

~~--'.,-- S!Jaa 

Aillll----~~ alarlnus 

C Brodmann (cortitoJI)trem, medial 'View of the rightCiftbral hems~ 

B t.mr~l 'View of ltle retr~cted 
left ta"ebral hem !sphere. 

PDiu•fronblls ~ 

N. alf.ac:tartus (CN I) 

N. optlws (CN IQ -~-~ 
Hypophysi'J -""-~ 

Qlrpus monwnllllre _....~-

Maorapholon 

D Basal view with the brainstem 
reml7o'ed. 

Flssuro 
longitudinals ..-; 

~ 

I .. 
t 
i 
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Telencephalon & Diencephalon 

Corp.lS 
m;mmlllare HIJIIIOCimpuo 

A Lmnl viiM of the dissected left hemisphere. 

Rg. .U. 74 Dlenceph•lon 
Miclsll!littal Rdion, medial view of the right 
hemisphere. The maJor components of the di­
encephalon are the thalamus. hypothalamus. 
illld hypophysis (illll:el1or lobe). Seep. 5!18 fur 
the extracted dlena!phalon. 

F'omk 

~~+--4"'-'----,,1-.,!.,_- Indusium 
giloeum 

111\!a:::::~~:-1~7};- Fmbrl• 
l'lppacampl 

{ 

Crus 

Cohmna 

Rg. .B. 13 Hlppocam,_J fanndon 
The hippac.ampus, mmix, and amygdala are 
the major component$ of the limbic: ~m 
(Re p.621). 

~~~~~~~=~-+- Vtntrkulu.s 
t.bnlls,aln'lu 
calplbolo 

_:>---,-___;~-- Ventriculus !Urolls. 
OOITIJ ~porole 

Cilmmlu ura 
•nlloriDr 

-;.-~~~~-~~--- ~~0 

p~ -~:-~~~Ll.l...! 
Hypallgr..m ... --~!!.llilliliii~-LA~ 

112CZS1Ul -;iiiliir:--=-~t-:7~1.t 
supraopllals 

IIKessUl 
'hfilndlbur.r1s 

lnll!rtNbmla 
~~::...__- llrla rnoGIIIorls 

Aquedsctus ~mlno 

lh•llml 
Gr..ndiA• 
plneohs 

aell!brl qu•drtgomlno 

Mosoncephalcn 



" 8 c 

! (f) i lk!CI!ISUI preoptlaa i 
•········1-····------···········------··-------·········~ ! ti> ! Chiasma opllwm ! r•···rv;;;;;t;d·;;-----···------··········: 
l ................. ·------···········-----···------··········.1 
! 8 ! Tracllls aplkus ! 

t~!~1~~~~~~~~~~~~~~~~~~~~~~~~~~J 
! ! Thallmus (with nudel thalamd): ! 

r~~~~~~%l::~§~;;~~~~ 
I t I I 

! (I) [~:~~~]~~~[~~~~~~~~~~~~~~:~:~] 
: i i (J) i IJmmomeG!IIalfs 1- i 
I .. ·•··--~---.. ·•·•·•·•··-----···------•·•·•·•···~ : ! ! ® ! Nuclei mectales ! 
! r··---,-.-rN~;;~;;;------·········: 

:-c»·--·[;f~!ti:~~~~~~~~~1 
I I I 

[!'~~[~~~!~~~~~~~~~~~~~~~~~~~~] 
: 9 : P,sdwlus mammlllctNiamlcus : , .............. ·------···········-----···------······ .. ·•· .. i 8 i Colpus mammlllollfa i 
~ ................ ·------···········-----···------··········1. 
L:~~~~-a-~!:'!.~!~!h..!.~h.!~:----' 

l-~·--1~.~~~!~~·-----·-·-·---·-·---·-·-·-·--l 
: 0 : Sepllm pelluclcllm : .............. ·-·········--·········--·················-········--1 
L~ . .l~':!!.~~~!--·········-·····-l I I I 

L.! .... J.~~ ................. ·-····--········ .. ········-.. ········-1 
i @ i ~deus CliUdatus i 

t~fl~~:::~~:::::::::~::::J 
i (i) i Qobus palldus i 
~ ............. ~ ...... -................................. ---··· .. ·•· .............. -............. -~ 
: (i) : (Mm sepll pelklddl I , ............. , ..... -................................ ___ .................... -............ _) 

: @ : Convnlls&n antB1or : .................. -................... ·-····--·················-········--1 
i \11) ! Stria Ghctotta lmnllls i 

t~:Jg~~~~;::::~::::J 
! • I Am)'gdala ! , ... --·-.. ·r·-·---·-·-·-·----·-·-· .. · .. ---·-·-··· .. · .. ·-·-·--...... -·-·--1 

L! .. _t~~-----------·-·-···-···-···-···-·.! 

Rg. 39.15 Telencephalon and diencephalon: Internal strudure 
Coronal section. 

A Lewl of chiasma optfaJm. 

®----..;.:__=--­
®----......:.....,~ 

B Lewl ofthetuberdnere~Jm. 

®+--­
@ -?-......,.--­

<D+-----'-:----· 

c Lew! of ccrpora mamfllarlil. 597 
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Diencephalon, Brainstem & Cerebellum 

Rg . .D. T6 Dlencephllon, bralnmm, 1nd Uftbellum 
Ll!ft laral vtew. 

N.opllaa ..._ 
(01111) ' 

lnlilrdlbul~m 

Corpvs m'mmtlf~ 
Ped.lnwlus 

_...~ 

l'ani _..A;; 

A lsola!H structures. 

Rg.l1U7 Ceftbellum 

A Supsfor view. 

FISILr.l 

Folumwll'llls 

Lobulus 
quadrongul;ris 

L111!l'lll parts 

Lobulus simplex 
Lcbulus 
..... ll.llllris 
superior 

Vmnls 
arebell 

tm1ussphc.­
CI!I'I!bdam.urlor 

~UMUUS ~r--------­
QI!Mbofi;o~ modl.ls 

N. b1gemln.11 -~-4-:., 

forrlx 

B Midsagittal section. 

Rssul'll 
prt!blwntnll• 

Rg. 39.18 Pedunculi arebelleres 
Tracts of ilff'a'ent (SBlSOry) or etr.ent (motor) 
OJXDns entar or 1-the ~ellum through 
~bellilr pedunde~. Afferent Dans orlgll'lilte 
In the 5plnal coni, wstlbui31r organs, Inferior 
ollft. and pons. Ef&rent Dans origlrlilte In the 
cerebellar nudll. 

(CNV) ---

Vellm 
modubre 
supelt.ls 

Pedunadus -~c::-:~I!Jitii3 
«<ebeelilm 

lnh!rlar 
FluLra 

lwrlriontahs 
U...Uii 

I Anteriorvtew. 

I')TMnll 'hlleculi Tondli 
arebell arebell 

N. .....nbulocochl,.rts _ ..,.,. _ ___,~. 

(CNVIIO 
N. fadills {CN VII) 



n,. 39." Bratnstem 
The brain stan Is the site of erne-gena 11nd altry of the 10 JNirs af 
tJu• cranial rwws (CN II hXII}. See p. 470 for an oveNfew of the cnnlil 
nerws .and their nuclei. 

Cerebo!IILITI 

Yllllrlwlus 
quartw 

""""' rt...rDolds 

A Levels of the bralnsten. 

CNVlll 

C Left lltenll view. 

l'edunwlus BrecNum collwll 
anebri llftrtorts 

N.spNIIs..Cl. 
radluniBior 

Sulaa 
anll!ralm!llllls 

N.abdumns 
(~VI) 

N.fidalls 
(OIVII) 

N. IICUomolgfus Foua 
c~ Ill) lnllrpetilnwlarts 

N,ln~mecllus ---"'' 

Decussatlo 
p)'DrrldLITI 

B Anterior view. 

N. sprn.lls, Cl, 
radlr..trrtor 

aandula lrxhlum callla.il lrad!lum <111111111 
plnoalll s~s lnlorloo1s 
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Medulla Spinalis 

Rg. 39.20 Medulllspl'nalls •nd Hgments 
Medulla ipillalis ron silts tA 31 segments innerv.rting a ipe<if.c are,;a in the tl\lnkar limbs (see Fig. 
39.22). ~nt (MIUOry) poJterior rootlets ~nd e~nt (motor} anterior rootleu form the l'ildix 
posterior ;md anterior. re.!p«!Miy. The two l'ildlcls fuse to form a mbr.ed n. splllalls, whldl ttl en 
dMdes Into llilrlous brandies. 

Gan~roo 
!fnso~m 
n.ni 
spinalis 

Vtrtl!llra Lll 

A Spll\31 OX'd, posterior lllew. 

s,l1111 Qlnj 

sevnwnt 
C1 ----"·~=-:Ai!iS 

L1 

A Spinal mrd iegments. 

R. communlcms 
grlseus 

ll mmmunlc.ans 
albus 

Ganglion trurld 
symp:l1tlld 

I Spinal OX'd segment. <~ntertorlllew. 

Rg. 39.22 Segmen1lll 
lnnel"'llltfon of medulla 
spinalis lesions 
Medulla spln<~IJs Is dMded 
Into four ITiiljor regions: ar­
llleo~l, thoradc:,lumbar, and 
sacr.~l. Spll\31 cord segments 
are numbered by the exit 
points #A their~ spi· 
nal ni!I'Y6. (Notr. This does 
not neassar11y correlate 
numerlcally'WI!h the nearest 
ila!letal element) 

55 

112 

I T1 C2 
/0 
01 
-c; 

B Derrn.atomes. Each ipiNI 
oord Rgment innervJtes 
a p;utfCIJlar skfn <~rei 
(dennatome). 

C Spil\31 cord lesiarG.. 

llg. 39.2J Medulll spinalis In situ 
Pcsteriorview with wril!bral can<~ I windowed. 

N. spinalis C2 
Alln(CO _.>t:"""'~<.. 

Dura matS' 
spinalis 

-.,.~~~~ Arxlmotdea 
matl!r spinalis 



Rg. 39.23 Spinal coni In situ: Transwrse seaton 
Supertor vii!YI. 

A Spinal colt! at level of C IV IH!I'tl!llra. 

P~s~w --.L-~~~~~~ 
11!!111ebralls 

,_mus antltrtor 

B cauda equina at level of Lll ~bra. 

Fo,.,.n 
hll!M!rt2br.Jie 

~I on :s:..----- ...,safUm 
ner.iop111lls 
N . .p .... us 

·-.z:::~- Corullon 
seniDftLm 
nemspmts 

.........pundla'e 
A IIHdo lruod.UCI!d Into !he dur.JI ..:(klmbor 
dnsn)~lyslps pastlhetpNIOWNt 
I1IDis -Mihout n)llng !he splllill aanl. c.nllro­
,.,.,.. fluid (CSF) SllllJID .,.lll..nn lllioB1 
b«ween lllf lll Mel LIV_. (2).onoe 
the p3llont has leaned""-'! llo """''* the 
sphouo ~dlhe , ............. 

CD nus --'----1~ 1 
meduln 

c.uot.o - .::.-,..;::..:w 
ocpna 

Anesthell 

H~~ 
\ 

l 

lumbar onesthellilnwy II& .ctnlntsw...clln 
• slmlarl\uhlon (Z). Epldur.~lanestheslols 
10nt11sb!...cl Ill' placilg • athmf " the 
f(lid\l'ill ~without~g tilt dur.1l 
uc(l). Thllmayalsobedane b)rpaalng • 
-.11~ thrcudl hlrtuuocnlls ()). 

fit. 39.24 Ciludil equlnill 
In idl.lts, the spinal axd ends at ipprcodmill!ly 
the 1M of ll. Below this, wntral and dena! 
mots murse llwough anal is wrbebralis, unill­
ing in the foramen il'lbner-IB1ri!leto form the 
splnil neM (see p.l6). 
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Meninges 

~ The bra if\ al\d spil\al cord are COIIII!rl!d by membral\eS called m~ 
lllliim ninges. The meninges are CQmpcned of th-lilyers: dul'il mater 

(dura). ;u;Khnolde<a mmr. and pia mmr. 

Rg. 39.25 MenfngK 
Seep. 606forUlnelnsofUlebr.-aln. 

Cnlnlal{~j 
bane 

Umh~ 

Intern a 

!Jtwnaelllenlu - '-'-::,-,,.<-.......c 
(d-.!) 

~~~~--~~~~ 

~t~~Sll!lltulls --.r -----­
supenor 

Uan~ --~------~~ 
lmnlles {open} 

CS'l!M 

A. a!tebll 
medta 
(r.~mQ 

Gr.~nul.ranes _,.;:..;~~---:~ 
a radl noldi!:a ~ 

PU~>.t:D~ Brf~ngw. 
(~rachnokh411Q 

Conftuens slnuum 

A Superior view. left side: Dura mater (outer 
layer). Right side: Pia mater Qnner 1~. 
Cr.-anulatfones .-aractmoldea (protrusions of 
the arachnoid) .-are $/te.s for reabsorption d 
CiF. 

Neunllhel\lm 

MK11noklel mmr 
Tn~bewlle 

• 111 d1 nokll!l e 

Co!Uxartbri 

Dur.II'NIO!f 

Subdll'll 
hemcn!utge 

Pia m.1l:l!r O!rebr.al .-a. Spatlum O!rebralv. 
slbarachnaldeum 

C t.ryersofUle meninges. Olronalsectlon. 
ant1!4lorv!ew. 

The subarachl'laid spac,e.loatzd bl!twt!tn the arachnoid and pia, CM­

tains arebrwpillal fluid (CSF. seep. 604}. Seep. 601 for the CQYenngs d 
tfte spinal cord. 

vv. tnfellones 
a!tebll 

llrldglng 
w.(tosinus 
tr.mwnus) 

a Ar.tdlnolde.-a mmr.left ant1!4lor oblique 
Ylew. 

SGtlpw. 

fltlx 1111dlfng v. Vv. superiores 
anbl1 Cl!n!b!l 

D Our ;a matzr al\d calllartum, coronal section, 
.-antzrtor VIew. 



Eldr.larebr.ll hlmorrfliJgN 
Bleed'ng ~the bonyaMrfum and tho! soft tissue or the bn~n 
(~~lhemortftiloe)exoertsprts:lllll!llllth!br.lln.Arlseol'tltra<rM~I;JI 
prHSure m;ry damage br;ot'n tissue both at !he bleeding site and In moll! 

II! mole br.lln areas. Thlft'cypu Gl'lnlnlcnn'lll hernonhage Ill! dlsllngiAshed 
basedonth~ n!latlonsh-pmth~cllra matler. S~p.608fort!l~artl!rlosofth! 
br:lln. 

A Epldur;ot' hematoma (above !he dura). 

Fig. 3U6 Dural septa 
Left antl:!rior obliq~~e view. The IT!Iiljor dur;~l 
refledfons are the falx arebrl, teltor!um 
c:mbdll. and f.llx Cl!l'ebdll (not shown). The 
dur;l septa separate tile regions of the brain 
from each other. 

Incisura-. 

lllaphragna 
$dlae 

Cr!stagalll --~-... 
N.opllcus ___ ........;;:.-::::::~'-

"-c.;nas 
lllt:l!ma 

Fig. 39.28 .Artl!rles of the dura mater 
Mldsagltt.11 section, lei\ lmr.ll \'lew.~ p. 608 
forU!e artlrlesofU!e br.lln. 

;;11!51lo;;::;- Sinus 
sag!Uahs 
sup<rior 

F•luzre!HI 

Sinus 
.. gltllollo 
~r 

I Subd~nl ho!mamrna (b.!lowth! dura). 

OIIV1 Mid 
v,and~ 

(r.men-.!JI!USJ 

Fig. 39.Z1 lnnervatfon of the dura 
mater 
Superior vfew.llemowfd: Tentorium «reb ell! 
(rlghtslde). 

~---'-;;;--- N.ethrnolclalls 
1 nter!o r a'ld 
posteflor 
(r. ml!nln;eus) 

Nn.~~ -~~------
1and2 

(r.men-.!JI!US) 

OIIV1 andVl 
(r.tO!Irti:IIWJ 

A.menlngee 
media (r. frorulls) 

A. menlngee med'a 
(r. parletaJs) 

---,~--- A. ocdplt.alls 
(r. maostoldeus) 

~~--0\IX 
(r. ml!nlnoeus) 

603 



f 

604 

Ventricles & CSF Spaces 

Rg. 39.29 Circulation d liquor cerebrosplnalfs 
(cerebrospinal fluid, CSF) 
The br.lin and spinal cord are suspended in CSF. Produced in pll!lWS 
dloroideu5, CSF occupies tile spatium subarachnoideum ilnd ventriculi 
r*tlle brain. 

Sinus sagltt;JIIs ---~f~ / 
supertor 

Ostl!ma Inti!~ --+-+-.H-f----,--'-­
hemispheriao 

Foramen ln~r- --+---+-..1,---....:....--~-~-"""" 
Vl!nll1culare 

{ 

Ostl!ma 

as chlasmatlca 
tema 

basolls Cinema 
lnterpedunculorts 

Plexus choroldl!us 

Plexus choroldeus 
Vl!nll1cull ~rtll 

Sinus rectus 

G k.....,..----=-Y.--,L---- Plexus choroldeus 
Vl!nbiculi quart! 

-,i-1-!+--- Canalis centralls 
medullae spinolis 

Endoneurol 
SpiKE 

N.spinolis 



Fig. .J9..JO Vmbtc:ul•r 1Y1b1Jn 
The ~~e~~tricular system is a continultlon of the ~ntr;d ,5pin~l c;~n~l into 
the bnln. Cast specimens are used w demonstJR the connections 
between the fourwnllla.Jiu ~. 

Trtgo. 
ftUIII 

a>llat. 
eralt 

Cornu 
pc. 

tMLa 

A Superior view. 

C L!ft litel31 wnlllde In 
uglttal SKtlon. 

Fig. J!U1 Ventrfc:ul•r sy-.n In situ 
lzft literal view. 

Fon~men fnllr~ 
wn111culn 

~~~~~~l Lim~ 

l'edlna.oU. "'"'""· ausar•M 

Medulla oblcln!Jm / 

A lrd and -4th ll!'ntricles in the midugitUI Rction. 

"'.a!goml~ 

lrin~ section. 

D Left litel31 view. 

~ lmn~!l. c.,..lls oentnlrs 
medLil•op111lls 

Ventriww I-lls. lleatsus 
,.,., IBllnlls .. ,...,,., .. 

V.nb1a..ius q"'rtus 

~llb!llll ........ 
In operblllllm!lllls. 
wn111a~ILAquartus 

C.111lls "'..mils 
medulllt splnolls 

lleoeuvs 
pln"ll$ 

CofliiiSploeale 

B Vt'ntric:uli!r sy5tem with neghboring ltnlctures. 
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Sinus Durae Matris & Veins of the Brain 

Rg. 40. J COnfluenc:e slnuum 
Posterior view. 

~«amen partetalt. 
v. orrmiDorlo porlellils 

F«am~~_j~~~~--~~~------~~-JUL tnnSW"SUS 

Pl'oluberantta 
ocdpltills 
extana 

Rg. 442 Vv. superfldalk cerebrf 

A IJII2ral 11iew of the left hemisphere. 

tale. v. errlssarlil 
occiplt:llls 

..... ,.,...,~ 
deum, v. errlssarlil 

m;~$1!)~~ 

Sinus ""'rgnalls - .;,.:--...:;JI 

l'tew.s venosus -~:-J.I---t"J.JfJi 
-llrilistxtemus 

Sinus 
slgmoldous 

a.nolls o:onclytl~s. 
v. emmiDII11 
ocdpllllls 

v. ocq.ltllls 
lnll!ma 

~~ .... 114 ... - v. ""'9"" 
arebr1 
Slnusredus 

Confklens 
slnuum 

Sfnusln11SW!11US 
51.-..s ocdpltllls 

v.mld ... laM 
postllrQ'nedlan1 



Fig. «U Baul C«<l!!bnll venous system 
Baulview. 

~.Yi!J.l!Jr_'fiii"'-'W- ~~:r"..-

v. charolcla 
Inferior 

V.bualls 

Fig. 40.5 Sinus durae matr1s tn the skull base 
Superior view of tile opened cranial cavity. 
Rm!IWO!d: Tentorium cerebelll (right stde}. 

Plecus ~slarts 

@ Sln~a pol!Dlus 
WBtor 

Sln.us IT'IIrgmfs 

Q)Sinus ll!lrtus 

v.medra 
profunda 
CION!brl 

V. lnllnla 
aftbri 
V, majJ\a 

aol'lllri 

n,. 4tlA VelnJ af 1he br•lnsmm 
Basal view. 

v.~s;ols 

N. trtgemnus 
(04V) 

V\1. ponds 
11"1.--

V\1. rnedulllm -~~~-Air: 
11"1~ 

v. mecllllaris 
poot2r(Jmedllma 

":"":""'=;;;;;;;;~.:._ __ V. cphtlglmla 
supe1or 

V\<.lnlle~ 

pecklno.iam 

V, pontomef­
enaphalc.a 

v. pSrosa 

V.ponlls 
anllnlla!r.tls 
•nd •nl:ln>­
rnedlan• 

~-=---~""""~=-- Sinus petrOSus ® 
supe1or 

-------tt---ror.mon 
JL9Jllre 

~---~~-Sinus 
slgnaldous (!) 

:------+-- V.~Mgna 
aol'lllri 

Sinus 
oa:lpblls 

;._---#----Sinus 
ll'II'IMISUI ® 

Corllui!'IS llnuum ® 

Sinus gglttllls wpe1<r 

G) 

& 

I 
l 
" g. 

" I .. 
t 
i 
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Arteries of the Brain 

Rg. 40.6 A. c.arotfs rnteJM 
Ldt IW!ril view. Seep. 490 for dttillls ofthr 
iL arutls lntBni . 

A. <arotls 
ex~z.,. 

A.supstor 
crl'!bftl 

01 111 

flJ. 40.7 Arterfa of the bl'illnsRm 
and cerebellum 
Left latl!rallofew. 

A.arotls ----.;--,1!1 ,:~~-- A. vwll!bralls 
communis 

Rg. 4U ArUrtu of the brain 
&.sal (llftrtor) 'llew. 

A. a!rolxl { antsior 

l'lrspostx:om­
munlcolls (P2) 

A.lnfertar --::;.;,~ii; 
lW1I2riGr anbell 

Plrs sphonoldolls} 
(Ml) A.anbrl 

mecr. 
l'lrslnnlarls 
(M2) 

------!!::::::::! !!~-- A.conmunans 
posllorlar 

A. choi'Olidu 
ant81olr 

!Ia. ponlls 



A A. an:brt medii. Lil~ril view of the left 
hlrnlsphlre. 

Rr. t!n1Jorales •nlltrlot, 
medkislll1d~ 

B A. an:brt medii. Left li~Eriil view wtth tile 
lmnl.sulcus retri~cted. 

A. powff -~~ ................... . _ 

l.CDpDrts 
a I IDol 
dorsalis 

frontalis ...,_.__.,.."'"r-- R. p;u~ 

A. acdpblls Rr. tlmpanllls medl 
lots:olls (P3) nl pastltrtora 

C Ai. atNblf inll!rtor and posll!rlor. Medial 
view« the right hemilph~ 

etills 

A.ocdpiT<IIls 
medals(P4) 

Cortlal 
morgil 

fir. «J.JO Cerebral arta1es: 
DlltrtbuUan ilreill 
1'111 amtril gfi)' ind whlt2 INto 

~r • ~ wmplex blood supply 
(yellow) that lndudes a. choroldea 
;m~r1or. 

Nucleus 
c:audotul 

~ Globus 
campus pt~lldus 

DA.arolxtanllrtor 
o A. conbll modll 
D A. cenllct pootMor 

A ~hiewofthe lftt hemisph-. 
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Arteries & Veins of Medulla Spinalis 

~ Ulo:e medulla spinalis itRif, the attl!tis and wins of medulla spi­

..all nali' co"'ist of multiple horizontaliY$CVn' (blood -se~, ~the 
spinal CXll'd segments) that are lnegr.~ted Into a wrtk:al system. 

Fig. 40. J J Arteries of medullill ipfllillfl 
The unpaired anterior and paired postertor spinal arb!rles typically arise 
from the wrtebral artertes. As they df!samd YAiflln canalis vertebralrs, 
the spinal arterift are ~nftln:ed by anterior and posterior radicular 
artBfes. Depending on the spinal lew!, tlee reinforcing br.Jnchft mq 
arise from the wrtebr.JI, ascending or deep cervical, posterior lntercm­
tal, lumbilr, or lmral sacral artBfes. 

~ ..,rnalos paotsto""' 

A Spinal and segmental medullary arteries. 

A. radlcuLlofs 
pam!rlor 

B Origins of the radiadar ;rrteries. In the 
thorax. the segmental medullary artBfes 
otrlse from the spinal branch of the posterior 
intercosbl arteries (see p. 34). 

Ram1.11Clll:anous 
medlob 

A. radlcuLlofs 
antorfor 

Aa.lu,. 
boles 

C Arterial supp.ly 
system. 

r .r---- A. radlcula~s 
a1(81or 



fltl. 40.12 verns of medulla spinalis 
The Interior of medulli spinalis drains vlit venous plexuses Into w. spt. 
nitl1!5 anb!~or and pomrtor. The radlrulir ilnd .~pinal wins Cll'lnect !hi! 
wins rl the .~pinal ard wllh the plews wnosus Vii!IUIM'alls rntem.ll!. The 
w. intl!rwrtebtales and basiwrtebrali!s connKt the inll!nnal and exte,.. 
nal venous ple~Ues. whldh drain Into the uygos sysll!m. 

V. an!CIIIs V . .!plnafll 

prafundo 
olllll!rtar 

B Spinal and ... r.~dla.dar 
veins. 

v.-bralls 
dodra 

v .•• ~ 

V.hem· 
az)9ll 
ao<HIOI!a 

v. . .-_,., 

V.roclcut.lrls 
panortar 

C Vertebral venous 
V.racfcui;!rls plexuses. -V, U\'!IOS V.hem~ 
azygos 

Pl ..... wnasiiS~Inlis 
fnllnlusi'O'b!rlor 

f'leiiiS WI'IOIUS wrt.!inffli 
e<~~emus anwrtar 

Piexu&'WnOIUI 
-bnflllntl!mus 

v. spll\lfls - f10$11ei1Dr (In Sfllllt.m 

D Veins in the sacral 
and lumbar Cilnitls. 

~pldurafe) 

V. roclcufluto 
onwrtar 

v. $1Jbco5ulls 

V. l.mb.llls .t~Cllndw 

V.lntl!~ 

wrtebnfll 

V,lloCI 
hb!ml 

V.IIICI 
eocbml 
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Circuitry 

Rg. 41.1 Divisions of the nervous systl!m 
Direction of information fb¥ dilliclts nerve fibers into two types: affe.­
ent (sensory) fibers, which tl'i!nsmit impulses WNi!rd the antr~l neNOUJ 
symm (CNS). and efferent (motor) flben. which tr.lnsmlt Impulses 
;rway. The ni!Mlus sy5tl!m may 01lso be dMded Into a somatic and 0111 

Jon!J,slm, 
aletll muscle 

Rg. 41.2 Org;mlziltlon of .liUbstanUil grfH'il 
tnt oblique .anb!rcsuperfor lllew. Sub:stantla glisea ofUle spinal cord Is 
divided into tilrtl! Ullumns (hams). Af!i!tent (blue) and efmtnt (red) 
neurons wlthlr1 these Ollumns are dustered 01ccordlng to function. 

c.xnu postl!lf.a 
(sensory) \ 

Comulrtmle 
~~-oblr) ~ 
Cornu 

an11ertus 
~ 

motor) 

Nudel 

~utonomlc part. The 50miltlc n«YYus sym!m mediates lnb!r.actron 'With 
the environment, whereas the aumnomic (visaraQ nerwus sysb!m 
Olordinms the fuiiCtion of the inb!m;~l organs. 

Rg. 41.3 Mlllide lnnerviltlon 

<;lands. smDDih 
muscle, anllac 

mUlde 

IndiCator muscles .ane lnnervitJ!d by motrJr neurons In the .anb!rtor hom 
of one spinal cord segment. MMt muscles (mulllsegmental muscles) 11!:­

mve Innervation from,. motor Ollumn. a vertical arrangemmt of motor 
nude! spanr~lng several segments. 

Nudear 
allumn 



Rg. 41.4 Reflexes 
Muscular funct!on at the unconscious (reflex) level Is controlled by sub­
stantia grtsea of medulla spinalis. 

Monolyn;lplk reflex ~ptllc rdlex 
lt.ldtx~ Cornu 
nervi sphalls posiB'tiS 

A Polysynaptic ll!flexes may be medliltl!d by reaptors Inside of or re­
rnobe from the muscle {i.e., skin); thete ~CI!pb)rs act via inb!rneurons 
to stimulate muscle ec~ntr.lction. 

Fasdo.fus 
septoma~n.alls (only F.111dculus 

lnlt!or.ldccord) semtunarts. F.111dcuha lnt8't.udcularts. 
(only In mrvtcal ccrd) 

Jmglludlnal 
f;a~dcuhad 

pcstl!l'lor coklmn 

l'asdalkls 
proprt'us 
lllb!r.llis 

l'asdalkls 
sula>­

ll'l<ln,linalls 

l 
_....-- I'Niippe-Gcmbault 

trlon9e(onlyln 
sacral cord) 

~ 

8 Principal intrinsic fasacles of the spinal cord. The intrinsic fascicles are 
the oonduction ~ppar.ltus of the intlinsic circuits, allowing axons to 
ascend arid descend to coordinate spinal reflexes for multlsegment.~l 
muscles. 

~~ ----~~~ 
l'lai!OII 

Comn'inur.~l -7---~~=-----=""A 
0!11 

Assoclatlon 
0!11 

c lntrfnslcdlwlt5 of the spinal cord. 

G.lndlon sensor\lm 
lleM'IJinds 

I 

\ 

\ 

Rg. 4f.S Sensory and motor systems 
The sensory systrrn (seep. 614) and motor system (seep. 615}areso 
funct!onally lntl!m!lated they m;!)' be desaibed as one (sensorimotor 
system). 

~OII)t -~~.....--.,, -Prefnlntal -

Sulals 
an~r.~rs 

A Cortical areas of the sens011motDr systl!m. t.rter.~l VIew of the left 
hemlsphee. 

l'llnlculus 
(10$1~0' Asandl'lg tr.ad:s 

--( (aflmnt) 

l 

B WhlbP:malll!rofthe spinal cord. Thewhi!IP: maUzrofthe spinal cord 
contains asCI!ndlng tracts {afti!n!nt, seep. 614) and d!SQ!Ildlng tr<~cts 
(effi!rent. seep. 615). -Mlich ~re the CNS equivalent of penpher;ll 
nerves. lnutneuron 

\ \11;;;;..... __ Secondary ~rent 

Plfrnary.Jft'erent 
(senso!')') neuron 

C Owrvlew of smsor!motor Integration. 

(sensory) neuron 

Lcwet m011lt neuron 

• .... 

I 
!!.. 

1 ... 
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Sensory & Motor Pathways 

Rg. 4U Sensory pathwlys 
(llc:endlng tnc:ts) 

.......................... ·. . . 

® : 
® : 

funcUon 

3nl""-!rons 

Nucleus 
cuneatus 

<ICXII!S10r\IS 
Nucleus Flbrae CU1eo-

2nd neurons 

anbellues 

Ganglion seuorium 
nemsp'rlllils 

(I'A1h 1st nau'Ons) 

·~f.Mdcul1(11111!atus<~ndg'adkismm.oeyl'nfom~atlonfrnmthe upper and 
lower limbs, respectM!Iy. At. tN's lew! cl medJIIa spln.alls, only the fasdc:ulus 
Cll1 NUIS IS p IU!I1t. 

i i bdUS splncchr i Funiculus i i i (!) i llmlaa anleltcr i anllertar i Palhwayb aude lalcto and presa~re setUion i 1st.....,_ neurons loatled In splllllganglr.; 
•·····i·······-············-·· .. r························-··i······-----···········------···········--···············---···········---··········; cadaln 2nd ne~R~~S and CrDtS In ammlslun1 
! ,., ! Tn~cllaspl~ ! Funlcul181m!l1llls ! ........._,.._M,n -m-·- M .............. •nd-nl-·- ! anllertar 
~ "' ~ lamlas liltsalll ~ and anll!ltor ~ ... ., ... _..,, ·~-.- • .._ ._._...,.,., .....,u..-, ''1"111' • - __.._.,..,., ~ , 

j ................ _ ............... - ................................ _ ................ _ ................ ____ ................... --···············---···· ......... ___ ................................. -·····-.. ··········-.. ·•·•·•·•·••· .. ········-······4 
i i Tractus spl,_... i i i i 
l ~ l bellalis a!Utior l l Pathway b 111consdcM coonllnatlon of motllr actMties (unconsdous l Pnljedlon (2nd) neuroM .-lw proprioapt" : 
i···t····-·······-··i Funlcul~alalle11111s i proprtoapllon, automlllc piDCI!.III!S, &g., Jogging. riding a blla!) to i signals from 1st affemot flbln ollglnatlng at the i 
i ® i Trxlus spl..-. i i the Cl!lltleilum i 1st neurans cl splnalganglll · 
i t bllllrts posllrfor ~ ~ ~ , 
r---·r~~i;-···-·---·-r-·-···-·-·--·-·--·-·-·---·r~b-~itic;;;;-·-·-·-·-·---T~~-;;;.;.-•r-·-·--·-·-·-·-···--·-·---·-·-·-·-·---·-·-·-·-·--·-·-·-·-·---·-·-·~ 

i@ i cunlillus i i (CIIIIsdous propr1Dapllan)and : lmb(natpreertbelawll) i Cellboclescl1stneuro.-mdlnsp1NI i 
t···;····-·······-··j Funlcul: i flne wtaneou• se~satlon (lalcto, ;-······---······---·····j gang-pa.111awed to the cbal <O~mn i 
! @ i Rlsclculus goadls i pDit8f i lllblallon, tine pnessure sense, two- : CDIMI!YS Wo~matlon from i nuder ! 

&14 t __ J·····-·········--J ..................... _.J!!.!~~~~!~!!l.!'J ____ ....... --.!.~~".'~--···········---·········L···············--··--··-····-······--··········J 
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4 •••••••• Ill ............... Ill •••• . ~ 

Rg. 4J.J MotDr ,.tt-y~ 
(d"escendlng tram) 

) 

i I (i) i Trar:ua cortknspi'lals aMaior ! i Oridnates In the motor co~ 
' t····--t····---····--········-·-··-········-·····1 MD<! mportant patt-y for l f.Grlfmnudl'llr ftbo" tn motor nudl'l d <nnlll ...,... 
! Pyr;lmldaltr.act ! Q) ! Trxtuu:Drtlcmphablall!r.alls I wluntarymotorfunctlan ! ~ftborstnmalaCII!Islnanll!riurhcmdthuplnalconl 
! i i : l ~fibers to nudel of the retla.iarformitlon 
;·--···--···--·-T®T~;;;~~~~;·····-··r······--···-·--···-··-·······-··-··· ··-···-················-···-······--········ 

I =ng t::!I~~:~~~~:~~:~::::~::::! I :s':'::. l..~J~~~~~~~----·..1 Polhwaymr allllliNIIcand lsmed motor proCII!.t08 (e.g., walclng, running, qodlng) 

~---····--···-----l.!d~~~~~---··-··-1 

.. -
I 
1 
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Sensory Systems (1) 

Fig. 41.9 VIsual pathways 
9M: of optic nerve fibers terminatE In corpus genlo.Jiatum laterale on 
neurons that project to the area sllfat.a (visual cortD). This forms the 
geniculilte p;rthw;ry, responsible for cun~~~:ious viwiJI perception. The 
remaining 10% travel along the medial root «the optic tract. forming 
the non-g~ulilte patflway. ThiS pathway plays an Important role In the 
unconsdous regulation of visioiHI!!Iab!!d processes and l'l!ftees. 

A Genkulab!! pathwlly. Left visual hemlfleld. 

fig. 4l.B Vlsuill system: Oftrvlew 

O.l.,ma 
Dpllam 

A Left lateral view. 

Moyer's 
IDq> 

)- N. Dpllals 

O.tlsma ---

_., = ---(.___ '"'"' 
gericulabm 

B Inferior view. '*"' .. 

B Non-genlcu late pathwlly. 



2 

] 

4 

5 

6 

7 

...._ oftM viANI!NdMIY 
Vlsuol fllld delecb ~nd lalan tiles '"' ~ llustrmd for the left \fsual 

~· 

Unlmnllalan of n. apllaJL 

Blildnao In ilffeded .,- eo 
l.mlon of ctlam• qJCicum 

Blliempor~l hen! I anopia ('bll~dtB•) ()() 

Unlmnllalan oftncll.a oplka 

Contnlatsal homonymo~a homlanopll ()() 

Unlllllnllalan of IIIII IIIIo optb In M.,-r's loop (111121kr ll!mpcnllobe) 

Contrllite-ll upper quadr~ntJnopla 

"" ~l>-tfle-sky") 

Unlmnllalan of rad~o optia, medial pwt 

Contnloterll lovw!r ql.lldrontanopll (i(i 

l.mlon of lobus cx:dplbllls 

Homonymous hemianopia ()() 

lesion of pokll ocdpltalls (Qlrllal arm) 
Harnanymow hemllnoplc Cl!ntnl saltomo 00 

Rg. 41.10 Reflue~ of the vlsull sysb!m 
The O"ffl,_s of the vilwl ~ll!m a~ medi<JII!d by the optic(~) and 
oa~lcmotor (efferent) nerves. 

A Pupillary light O"ffli!X. 

,.;---rif- ~••·s ..... dM 

N f"--7-- lltldol "'''"""Ia ner.l 
oculo11101a11 (Ednger­
WI!slphll ll,ltlol) 

(j) lntlii'T11ng light Is nnsmlttl!d via the n. opttcus. 
®urge ~mounts of light are tl'ln!lllltb!d to tile pre!Kbll <~rea, bypasr 

ing the geniculate pathway. 
(i) The neurons of the visceral oculomoiDr nudeus syn~pse on ganglion 

clllare, which Induces mntr~ctlon of sphincter puplllie. 

6 7 

pret:ecDII1 

An!ll19-

llght ..... l 
fWd 

M.dl'illls 
M.sphlncw 
pupiJ. 
Nn.dllmsb ...... 

B Pithwiys fur COI1YI!I'gence and acmmmodatlon. 
(j) Light is reca-1 from an apprwching objf.Ct. 
(i) I nformatlon Is relayed vii the plfmary (17) and semndary (19) ..tsual 

corllces tD the nude! cl n. oculomotD11LII. 
~Convergence: Constriction of them. rectus medialis converges the 

vrsualllll!s of the eyes, la!eplng the appi'OIIChlng Image on the ftMii 
centr.ll is. the point of maid mum visual acuity. 

®AccomrTIOdmlon: The aJI'Yiture of the lens Is Increased vii contnctlon 
of the m. dlllr1s. Them. sphincter pupQLae <~I so contracts. 

... -
I 
l 
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Sensory Systems (II) 

Rg. 41. J1 liii.J11C1! 
Hum:~n balana! is regulat.d by the visual, proprioaptille, and .estibular 
symms. All three ~s send all8entflbe11 to the vestlbulolr nudei, 
whldJ then dlstllbute thlm to medulla spln~lls (motor Sl.lpport), arebel­
lum (fine motor func:Uon), and br.alnstem (oculomotor function)....,._ 
prioaption rpom1011 sen.se") is the peraption of limb position in "'~ 
Notr. ~to the thilllmus ~~nd mrta mntrol spalfal sense; efRrents 
to the hypothalimus rwgulita vomltlng In response to wrtlgo. 

Hypo­
tluollrnu• 

11'111p11Gapllon I 

Rg. 41. J2 OculornoiDr nudel 
The oculomomr nude reahle ~1'8\t fibers from both the vutibular 
and viSUlll ~ms. Conjuglte eye rncM!ment requires the adfvlty 
of multiple extraocular musdes and their CDrTeSpondlng neNtS. The 
oculomotor nuclei are threfore coordlnm.d It a supnonuclear level by 
premotor nuclei (purple). 

Nudous 1101'\'1 
1X111Dmotorll {CN Ill) 

Nudous 1101'\'1 
trodden ~ IV) 

Rrf.-4J.U Vestlbui.Jrsystem o~nd nudel 
The reapton of the vestlbulir system lrt loated In the membranous 
libyrinth. The m:~cul• « utlfculusllnd sacculus respond to U.-r <~cc.& 
tnlion. ~s the Jefllicircular duct CllJliiiS in the cristR impullares 
respond to angular (roational) iiCcelerltlon. 

1--~·~1 
/ 

M.....U.rtc: R!tlcularformatlon (MIIF) 

Fasdculus longlludiMis medialis 

Oculomotor nuclll 
~molllr nudd 

Olstn 
o1mput. .... 



' 

NudeiCIIllliOrls ---~~'" 
gonlallll medialis 

Nudl!lCIOIIadl ---m~~illn 
lnferlarb (1nd 

CXIIIIrriSSLr.l CIOilaJII 
ilferlarts) 

LomniJo.ls lilllnlls (and ---.......-tl 
nudolltmnlsd laler.llls) "-llitt----' 

Nudl!us 
CllllliOrls 

1nPQJklll 

flJ. 41. , .. Audltlory system (healing) 
Seep. 430 for then. 'te!tbulococ:hlsrfs (CN VIII). 

&--- 200Hz 
I 

20 IoHz / lludlot axHans 

~~- Organum splr;ole (01'111"' dCortl) 

Inner h;olr eels 
C.ngfon 
splrole~l..., 

N. codllarfs 
Nudl!us (CN VIII) 

axtlarls 
ontertar fig.. 4U5 Ciustatary sysb!m (t:Mte) 

When s~lil!ed ~~;~I ails (seCXJnd;ry sen110ry alb with no axon) 
In the tongue are dlanlc<illy stimulaed, the cell bises raeme glubt­
mm, stimulating ltle pertphenl processes of ll'h!rent at~nlill nerves VII, 
IX, and x. Noflt: Spicy foods rlliY ilso st1mulm b1gemln01l flben (not 
shown). 

.. -
I 
f 
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Sensory Systems (Ill) 

Rg. 41.16 Olflldoly systl!m (smell) 
The olf.lctDry ~b!m is the only sensory system not n!layed in the thaJ.a. 
mU$ before ruching the o:~rtex (the p~iriform ~~is o:JnSidered the 
pr1~ry olf;ctory cortzx). The olfactory system Is linked t» other 
brain ar&S and can therefore evoke o:~mplex emotional and 
behavtorill n!$ponses (medlatl!d by the hypothalamus, 
thalamus, and limbic symm): nQ)Qous 5mells induce 
nauseii: appelfzlng smdb evoke saiMtfon. 

A Olfactory system,lnfa!or view. 

SMaalfactlltla 
medllllS 

striae longlbJdlnales 

B Olfactory system with nude;, left lmral 
view d mldsagltto~l S«tton. 

Stna 
dllganafs 

IJ.'II.--41~--:::oN--- 1\kldel 
l>abenularo 

fill deus 
'L-1,\,.-,_~~i'l-- lntl!rpeduncularts 

~,~~,-~~--1\kldeus 
~ntllls 
pastlrior 

•strucbu-e Is d~tothe 
surface of the lr.lln. 



~ The limbic systm~, which exd!an~ and IntEgrates Information 
llliilill between !he telencephalon, diencephalon, ;md mi!.W!flc:ephalon, 

regulms drive and affectl\le behavior. It plays a cl\lclil role lr1 memory 
arid learning. 

............................................................................................... . . 

A Midsagitt;JI Retion,left 
lateral view. 

strudllln!l of the Amble~ 

flg. 41.17 Umble system nudel 
This neunonal circuit (P;rpez circuit) estilbllshe.s a connection betwesl 
lnforrnatlon stored .rttfle conSCious and Unc01'1$dous leYtl. 

Nuclei 
llrterlores 

lhalaml 

a Hippoc;~mPUJ,Ieft 
anterior oblique view. 

Hlp~ 

fig. 41.18 Ltmbk reguliltlon of the perfphenl ilutonomk 
nervous systl!m 
The limbic system receives afferent feedback signal$ from its tlrget 
Olllans. Seep. 623 for the ~uwnomlc nerwUJ symm. 

Hypo4Mimua 

.. -
I 
!:!.. 

I 
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Autonomic Nervous System 

Rg. .42. r Autonamfc IH!I'IIOUI system cfn:ultry 
The autonomic nervous system innerval2s smooth musde, 
cardiac m1.111de, and glands. It is divided into the sympath~c (red) 
.,d pilr.aympathetlc (blue) ner.ws systems. ~len o!Un act In 
.rtagonlstlc Wii'JS to regulal:2 blood flow, SKmlons, and 
organ function. Green: Alfl!n!nt Purpl~ Efferent. 

ltlmUJ 
paotorfor 

Rg. 42.2 Autonamfc tnlcls In the spiMI cord 

Fllonfur-­
VDIIC)Dr10!rklfon 1nd 

-...-.lion 

Rbers forgenblf\ndlon, 
urination ~nd clnatton 

Rg. 42.J Regulnory effects of the ilulunomlc: 
neurolnlnsmltbn 

Norad-enft9c 
rtap!Or (a2) 

Noreplnoplme - -f'--__,. 
(nand"'n•ln•) 

Noradrenorglc 
N!CZpiGr (li 1) 

Rg. 42.4 Blood preuure reguliltlon 
Sympathetic ftben ml)' ll!leise norepinephrine (norildreNilne). Induc­
Ing the ml receptor to mediate contraction of the vascular smooth 
muscle (thus inc~ing blood pressure). Circulating epinephrine 
(adrenaline) icts on the ll2 receptors to Induce wsodllitlon (decrmng 
blood pressure). Ncb; Pinsympithetlc fibers do not tennlnm on blood 
vessels. 

Norepilephrlne 
(noractw.alne) 



Orpn (organ systam) 

Ganglia parasympathica 
(in the head) 

CNVII 

U.cr1maland 
.. tvary glonds -ee--,--""""'(:-:::;~ 

Ganglia 
parasymtmhiGI 
(close ID organs) 

Heart 

Lung 

Hepar 

Pancreas 

Vesica urinaria 

Genitalia 

Sympathetic NS elfl!ct 

i Tunica muscularis. slr.ltum long~ i Decl1!ases motility 

! tudlnale and stratum ctrculare . .!.. ........................................... . 
lnll!stlnal tract ! Sphincll!r muscles 

vi~"' I Pancreas 

! V1:$lca urinaria 

! 

! ci;d~.~mln 

Endocrine pancreas 

! Exl):c:':~ pan:reas 
! M. detrusor vesicae 

: F~~~-i;b<!<t.".'..'.~ 

Contraction ....... 
! Decrases secl1!tions 

i Contraction 

Decl1!ases Insulin secmton 

Decrases secretion ....... 
!Rei-ion 

! Contraction 

·······! Contrilctlon (ejaculation) 

Fig. 42.5 Autonomic nervous system 

•Ganglion sll!liatum -
ganglion cer.oicale 
lnferioris and T1 
symtmh~ ganglion 

Sympath~ 

Sympathetic 
ganglion'... 

Targot organ 

Parasymtmhetlc 
ganglion 

/ 

B Neurons of tile autDnomlc nervous 
system. Orange: Cholinergic neuron. 
Green: Noradrenergic neuron. 

} 

Saaal part 
(socral cord with 
parasympathetic 
nuclei) 

ParasympatheUc NS elfl!ct 

1 ·~motility 

illelaxation 

No effect 

Increases secretion 
····················-: 

! Contriictlon 

................................................. . ................................................................................................................... ····-~ 

......................................... i .. ~~~~"."..O.'. .. rl!~~".: .. ~".':l.."!!.~"..~".':":'".".a.l_status 
vasoconstriction 

i Vasodilation rl the artet1es rl the penis and clitoris 

..... _! . .\~~) ....................................... . 
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Answers to Suriace Anatomy Questions 

Back (pp. 40-41) 

Ql: Tlle superior boundaries of Michaelis' rhomboid run from processus 
spinosus of LIV to spina iliaca posterior superior. The rhomboid then 
follows the curve of crista iliaca to the anal cleft. 

Q2:Angulus inreriorscapulae is at the level of processus spinosus ofT VII. 
Crista iliaca is at the level of processus spinosus of LIV. Seep. 40 for 
palpable bony landmarks. 

Thorax (pp. 120-121) 

Ql :After careful inspection, undertake a systematic palpation of each 
breast. Palpate the tissue of each breast by quadrant in the following 
sequence: imerior lateral, inrerior medial, superior medial, and su­
perior lateral. Palpate the axilla to examine the axillary tail of breast 
tissue. The majority of lymph drainage from the breast is to nil. 
axilla res. The nil. parasternales, which run along a. and v. thoracica 
intema, drain the medial portions of the breast Seep. 64 for the nil. 
axilla res. 

Q2: Valvae aortae and trunci pulmonales are best auscultated at the 
2nd right and left Intercostal spaces, respectively. Locate the 2nd 
Intercostal spaces by finding the usually palpable angulus stern I 
(the junction between the manubrium and corpus of the sternum). 
The 2nd ribs attach to the sternum at the angulus sterni. The valva 
tricuspidalis (right atrioventricular valve) and valva mitralis (left 
atrioventricular valve) are best auscultated at the left 5th intercostal 
space. If the ribs are visible/palpable, the 5th rib can be found by 
counting up from below (the lowest rib at the mid clavicular line is 
the 10th rib). Seep. 87 for auscultation sites; seep. 120 for rerer­
ence lines in the thorax. 

Abdomen & Pelvls(pp. 248-249) 

Ql: Use a vertical and a horizontal line through the umbilicus (at aJ>­
proximately the level of LIV) to divide the i!bdomen and pelvis into 
right and left upper ilnd lower quadrilnts (seep. 142). 

liver, stomach, colon trilnsversum, smilll intestine, 
WQ spleen, pancreas, duodenum, colon descendens, left 

kidney and glandula suprarenalis, left ureter. 

Liver, stomach, colon transversum, small intestine, 
RUQ gallbladder, pancreas, duodenum, colon ascendens, 

right kidney ilnd glandula suprarenalis, right ureter. 

u.Q 
Small intestine, colon descendens,left ureter, urinary 
bladder, reproductive organs. 

Small Intestine, colon ascendens (with cecum and 
RLQ appendix vermiform), right ureter, urinary bladder, 

reproductive organs. 

Q2: Direct Inguinal hernias are most common In middle-aged or older 
males and are believed to be caused by "wear and tear.• Tlley typi­
cally occupy the medial portion of canalis inguinalis (having exited 
the abdomen through the inguinal triangle). Tlley may also exit via 
the superficial inguinal ring. Rarely, they enter the scrotumJndirect 
hernias are seen in male children and young adults and ilre believed 
to have a congenital basis. Tlley generally exit via the deep inguinal 
ring ilnd thus may occupy the entire length of canalis inguinalis. 
They may also exit via the superficial inguinal ring, and occasionally 
enter the scrotum. Seep. 135 for Inguinal hernias. 



Upper Umb(pp. 350-353) 

Q1: The nn. cutanei antebrachii medialis and lateralis are both vulnerable 
during intravenous punctures in the fossa cubiti. The n. median us is 
a direct branch from filsciculi medialis and latera lis of plexus brachia­
lis; the lateral nerve is the cutaneous componerrt of n. musculatocu­
taneus (filsciculuslateralis). Seep. 339 for the cubital region. 

Q2: With the elbow joirrt in flexion, the ulnarcollateralligamerrt can be 
palpated using the olecranon, the eplcondylus medialis and latera lis, 
and the processus coronoldeus. The llg. collaterale radiale can be 
palpated using the eplcondylus latera lis. See p. 284 for the collateral 
ligaments of the elbow. 

Q3: In the wrist, the m. flexor carpi ulnaris tendon runs laterally to the 
a. and n. ulnaris until the canalis ulnaris. N. median us is located 
between the palpable tendons of m. palmaris longus and m. flexor 
carpi radialis. A. radialis is slightly lateral to the m. flexor carpi radia­
lis tendon. Seep. 342 for the topography of the carpal region. 

Q4: Tenderness at the base of the anatomic snuffbox suggests a fracture 
of os scapholdeum. See p. 347 for the anatomic snuffbox; see p. 299 
for scaphoid fractures. 

Lower Limb (pp. 450-451) 

Q1: Caput femoris is located directly behind the a. femoralis. A. femora­
lis emerges below the midpoirrt of the ligamentum inguinale. See 
p. 436 for the inguinal region. 

Q2: N. ischiadicus can be located as it exits foramen ischiadicum majus 
by iderrtifying the midpoint between spina iliaca posterior superior 
and tuber ischiadicum. In the gluteal region (see pp. 438-439), n. 
lschladlcus passes just medial to the midpoint of a line connecUng 
trochanter major of the femur and tuber lschladlcum. N. flbularls 
communis can be palpated on the lateral border of fossa poplltea as 
it courses along the medial border of them. bleeps femoris tendon 
(see p. 442). At the ankle, n. tibialis is located midway between the 
palpable medial malleolus and the calcaneal (Achilles') tendons 
(see p. 442). 

Head & Neck(pp. 588-589) 

Q1:A bolus of anesthetic injected approximately two thirds of the way 
up the posterior border of them. sternocleidomastoideus would 
serve as a ner"~~e block for the plexus cervicalis. 

Q2: The confluence sinuum is found deep to the protuberantia ocdpita­
lis extema. See p. 608 for the sinus durae matris. 

Q3: The reglo cervlcalls lateralls Is bounded by the mm. stemocleldf>­
mastoldeus and trapezius and clavicula. It contains the ramus 
extern us of n. accessorius (CN XI) and plexus brachlalls. See p. 576 
for the triangles of the neck. Seep. 582 for the contents of the reglo 
cervicalis latera lis. 

Q4: Trigonum caroticum is bounded by m. stemohyoideus, venter poste­
rior of m. digastricus, and m. sternocleidomastoideus. It contains n. 
vagus (CN X). See p. 576 for the triangles of the neck. See p. 580 for 
the contents of trigonum caroticum. 

Q5: cartilage thyroldea (seep. 570) Is commonly referred to as the 
"Adam's apple." 
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Notr: ltD/Iclzrd page numbers represent clinical applications. Tabular material Is Indicated 
by a •t• following the page number. 

A 

Abdomen, 124-249 
art2riaeabdorrMna~.206-213 

femal~. 249 
aorta abdominalis, 208 

mal~. 249 
nervi lymphoidei aortici, 226, 226t 

abdomen parietale, 228 
organs of, 142, 142t, 143 
plexus autonomicus abdomlnales, 236, 

236t 
surface ilnatomy of, 248-249 
transverse section, 156 
venaeabdorrMnales, 214-221 

Abdominal Will 
lntemalsurfiiCe anatomy of, 135 
musculi abdomini abdominal wall, 

130-131,138-139, 138t 
regio inguinalis and canalis inguinalls, 

132-133, 133t 
vagina musculi recti abdominls, 1 34 

Abducens, nervus (CN VI), 474, 474t 
injury to, effects of, 474t 
location, <M!Mew, 470 
origin, 471t 
palsy,509 

Abduction/adduction axis of motion, 301 
Abductor digiti minlml, musculus, 417, 

417t 
Abductor hallucis, musculus, 417. 417t 
Abductor pollicis longus, musculus, 347 
Accessorius, nervus (CN XI), 486, 486t 

basis cranii and, 464, 465 
injury to, effects of, 486t 
lesions of, 486 
location, oYerview, 470 
origin, 471t 

Accessory sex glands, in male, 200 
Accommodation, pathways for, 617 
Acetabulum, 361 

ligilmenta accetabuli, 364 
radiograph of, 125, 359 

Adni, mammary, 63 
Acromioclavicularis, ilrticulatio, 252, 259 

injuries to,259 

Acromloclavicularis, ligamentum 
articulatio glenohumerale and, 261 
rupture of,259 

Acromlum, 252-253 
In back surface anatomy, 40 

"Acute abdomen; 143 
Adam's apple.Sft Thyroidea, cartilage 
Adductors, musculi 

deep layer, 370-372, 377, 377t 
of sole of foot, 418-419,418t 
superficial layer, 366-369, 376, 376t 

Aditus, 553 
Afferent axons, 471, 471t 
Atrerent (sensory) fibers, 612 
Afrerentes, nudei, 471 
Ala nasi, 520 
Alaria, ligamenta, 17 
Allocortex, 594 
Alveoli, 111 
Amygdala, 596- 597, 597t 
Anal triangle, In female perineal region, 136 
Anastomosis 

arteria abdominalis, 207, 207t 
arteria carotis extema, 493 
arteria coronaria dextra et sinistra, 88 

arteriae intercostales, 56 
Galen's vein (vena magna cerebri), 575 
in right and left coronary arteries,89 
venous, of head and neck, 497t 

"Anatomic snuffbox," 346, 352 
Anroneus, musculus, 268, 27D-271, 279, 

279t 
Anesthesia 

lumbar and epidural, 607 
musculus stemocleidomastoideus and, 

588 
Angina pectoris, 89 

Angiotensin !/Angiotensin II, 209 

Angle<:losure glaucoma, 578 
Angulus steml, 46 

bifurcatio tracheae at, 11 0 
in thorax surface anatomy, 120 

Angulus subpubicus, 127 
Annulare, ligamentum, 284-285, 284t 

articulationes rildioulnares and, 286 
rildial head dislocation and,287 

Anococcygealls, nervus 
In female perineum, 1 94 
In male perineum, 203 

Ansa cervtcalls, 37, 568 
roots of, 569 

Antebrachii, nervus, 326, 326t 
Anulus tibrosus 

in cardiac skeleton, 86 
discus invertebralis, 12 
disk herniation and, 13 

"Anvil" (incus), 532. See also Ossicular chain 
Aorta, 56, 68, 206 

aorta abdominalis, 206, 206t 
anastomoses, 207, 207t 
in female abdomen, 208 

arteriae bronchiales and, 116 
arteria thoracica, 56, 56t, 68-69 

branches of, 69t 
dissection of, 69 

in blood circulation, 82 
Aortic dissection, 69 
Aortici nodi lymphoidei, 423 

male genitalia and, 234 
abdomini, 226, 226t 

parietales, of posterior abdominal wall, 
228 

of pelvis, 227, 227t 
urinary organs and, 229 

Apertura diaphragmatica, 53 
Apex 

cordis, 92t 
pulmonis, 1 05 

Apical segment opadty, 1 06 
Aplcilles, ligamenta, 17 

Aponeurosis 

lingualis, 548 
obliquus extemus, 133, 133t, 134, 139 
obliquus intemus, 130, 134, 139 
palmaris, 293, 306 

atrophy of, 306 
plantaris, 411 , 412 
transversus abdominis, 131, 139 
vagina musculi recti abdominls and, 

134 
Apparatura vestibulare, 536 

bal<lnce and, 618 



Appendicitis, 143 
Crohn's disease vs., 163 

Appendix, 164 
Aqueous humor, glaucoma and,518 
Arches 

palmar, 31 7, 345 
plantar, 41 0-411 

Arcuate line, recb.Js sheath, 134 
Arcus aorticus, in chest radiograph, 92 
Arcus transversus, 410 
Area septalis,limbic system and, 621, 62lt 
Area subcallosa, 621, 621t 
Areola 

of fumale breast, 62 
in thorax surface anatomy, 121 

Areolar glands, 62 
Anm, 252-279.See also Forearm 

bones of, 252-253 
muscles of 

anterior, 264-267. 278, 278t 
posterior, 268-271. 279, 279t 

surface anatomy of, 350-351 
transverse sections of, 348-349 

Arteriae. See also individually named arteriae 
of abdomen, 206-213 
of arcus tracheobronchlale, 116 
auricularis 

externa, 529 
interna, 537 
media, 534-535, 534t 

ofback,34 
of basis cranii, foramina for, 458 
of caput and neck, 490-495 
of cavitas nasalis, 524 
of cavitas thoracica, 66, 68-69 
cerebelli, 608 
of cerebellum, 608-609 
diaphragmaticae, 54, SSt 
dura mater, 603 
effects of autonomic nervous system on, 

244t, 623t 
of esophagus, 99, 99t 
of eyeball, 517 
of genitalia 

fumale, 195, 225 
male, 202, 225 

of glandula thyroidea and glandula 
parathyroidea, 575 

of heart, 88-89 
of medulla spinalis, 610 

of membrum inferius, 420-421 
of membrum superius, 316-317 
of neck, 566 
of orbita, 506t, 510 
of palatum dunum, 546 
of pelvis, 222-223, 222t 
ofpulmo,114-115,115t,118 
of recb.Jm, 224 
of regio carpalis, 342 
of testis, 199, 199t 
of thoracic wall, 56, 56t 
of truncus encephali, 608 

Arteriography, in stenosis arteria renalis, 
209 

Articular processes, of vertebrae, 5, 5t 
Articulatio genus, 382-391 

bursa periarticularis in, 385 
cavitas, 390-391 
ligaments of, 384-389, 384t 

cnuciatum, 388-389 
ligamentum collaterale and patellare, 

386 
meniscus in, 387 
radiographs of, 383, 391 

Articulationes. See also Individually named 
artlrulatlones 

of cavltas oris. See Temporomandlbularls, 
articulatio 

of columna vertebra lis, 14-17 
of lower limb 

hip, 362-365 
knee, 382-391 
ankle, 404-407 
foot, 403-407 

of pelvic girdle, 124, 358 
ofspine, 14-17 
of thoracic cage, 48-49 

articulatio costotransversalis, 49 
articulatio costovertebralis, 49 
articulatio sternocostalis, 49 
respiration and, 48 

of upper limb 
elbow, 282-285. See also Cubiti, 

articulatio 
shoulder, 258-261 
wrist and hand, 300-309 

Arytenoidea, cartilage, 570 
vocal folds and, 571 

Arytenoideus transversus, musculus, 572, 
572t 

Ascending lumbar veins, 214, 214t 
Ascending tracts, 613, 614, 614t 
ASD (atrial septal defect),95 
Association areas, in cerebral hemispheres, 

595 
Asthma, 111 
Atherosderosis 

arteria c:arotis, 491 
disturbed coronary artery blood flow 

and,89 
Atlantoaxiale, articulation, 16-17 
Atlantooccipitale, articulatio, 16 
Atlas (CI), 4, 6, 558 

in articulatio atlantoaxiale, 16 
in atlantooccipital joints, 16 
fracture of, 7 
ligamentum cnucifonme of, 17 
tuberculum posterior of, 565 
processus transversus of, 565 

Atria. See Atrium 
Atrial septal defect (ASD),95 
Atrioventricularis (AV), nodus, 90 
Atrium (atria), 85 

blood circulation and, 82 
cardiac skeleton and, 86 
lymphatic drainage of, 100 

Auditiva intema, arteria, 537 
Auditory apparatus, 536 
Auditory system, 619 
Auricle, 529 
Auriculares, musculi, 529 

in facial expression, 466, 466t 
Auricularis, arteria 

anterior, 529 
posterior, 493, 493t, 529 

of a uris media, 534, 534t 
Auriculars, nervi, 37 
Auris. See a/so Auricularis entries 

bones of, 526-527 
extema, 528-529.See Auricle 
intema, 536-537 
media, 53G-535. See Middle ear 

arteries of, 534-535, 534t 
cavitas tympanica and, 530-531, 530t 
mastoid air cells and,527 
ossicular chain and membrana 

tympanica and, 532-533 
muscles of, 466, 466t 

Auscultation, of cardiac valves, 87 
sites for, 87t 
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Autonomic innervation. See Autonomic 
nervous system 

Autonomic nervous system, 612, 621-622, 
622t 

abdominal and pelvic, 237, 244t 
arcus tracheobronchlale and, 117 
crrcultry In, 621 
esophagus and, 98 
heart and, 91 
intestines and, 240-241 
intraperitoneal organs and, 245 
plexuses, 236-237, 236t 
thoracic, 74-75, 75t 
urinary organs and, 246 

Axilla, 336-337 
nodi lymphatici of, 64t, 319 
posterior shoulder and, 332 
radial nerve compression in,325 
tractus neurovasculares and, 333t 
triangular and quadrangular spaces of, 

333 
walls of, 336, 336t 

Axillaris, nervus, 324, 324t 
injury to, 324 

Azygos system 
in thoracic cavity, 70, 71, 71 t 
veins of medulla spinalis and, 611 

Azygos, vena, 35 

8 

Bilek. 2-41 
arter1ae dorsales, 34 
female,41 
male, 41 
muscles of, 22-33 

articulatio craniovertebralis and, 28, 
28t 

musculi prevertebrales, 29, 29t 
overview, 22-23 
short nuchal, 25, 28, 28t 

nervi dorsales, 36, 36t 
rutaneous innervation, 36t, 37 

neurovaSaJiature of, 34-39 
ossa dorsales, 2-13 
pnominentiae ossae dorsales, 40 
surface anatomy of, 40-41 
venae dorsi, 35 

Baker's cyst,385 
Balance, 618 

vestibular apparatus for, 536 

Basis cranii, 458-459 
and cavitas nasi, 520-521 
and cavitas oris, 538-539 
cerebral venous system of, 607 
foramina of, 458 
fossa pterygopalatlna and, 505t 
Innervation of, 240 
lntestlnum tenue, 160-163.5ee also 

Duodenum; Ileum; jejunum 
mesenterii of, 162 
and orbita, 506-507 
and os ethmoidale, 460 
and os sphenoidale, 461 
and os temporale, 526-527 
referred pain from,.246 
sinus durae in, 607 

Basivertebral veins, 611 
Benign prostatic hyperplasia,.201 
Biceps brachii, musculus, 278, 278t 

antebrachium anterior, 288-289 
anterior shoulder and arm, 264-267 

Biceps femoris, musculus, 370-373, 379, 
379t 

Biliary sphincter system, 172 
Birth canal, episiotomy and,193 
Bitemporal hemianopia, 617 
Bleeding 

extracerebral hemorrhage, 603 
from nasopharynx. 495 
from nose, 5.25 

"Blinders." 617 
Blindness, 677 
Blood circulation, 82 
Blood clots, 115 
Blood flow 

disturbed, In arter1ae coronariae, 89 
impeded, in neck, 567 

Blood pressure 
autonomic negulation of, 622 
fundus opticus examination in,577 

Blood vessels. See Arteriae; Venae; 
individually nomed wssels 

Bony prominences, palpable.See Palpable 
bony prominences 

Brachialis, plexus, 320-321, 320t 
in axilla topography, 337 
fasciculus medialis and lateralis, 326, 326t 
fasciculus posterior, 323, 323t 

in axilla topography, 337 
long (terminal) branches, 323t, 

324-325 

short branches, 323, 323t 
long (terminal) branches, 326t. 327-329 
nerves of, 320, 320t 
short branches, 326, 326t 
structure of, 321 
supradavlcular branches, 322, 322t 

Brachial region, topography of, 338 
Brachll, musculi, 278, 278t 

antebrachium anterior, 288-289 
anterior shoulder and brachium, 

266-267 
posterior shoulder and brachium, 

266-267 
Brachii, nervus cutaneus, 326, 326t 
Brachiocephalic lymph nodes, 1 00 
Brachiocephalica, vena, 70, 71t 
Brachiocephalirus, truncus, 68, 69t 
Brachioradiales, musculi, 290-291, 

294-295, 294t 
Breast (female), 62-63 

cancer of, 65 
lymphatic drainage in, 64 

and sentinel node in breast cancer,65 
in thorax surface anatomy, 121 

Breast (male), in thorax surface anatomy, 
121 

Breast cancer, 65 
Brodmann (cortical) areas, 595 
Bronchi, 11 0 

foreign body in,110 
Bronchial tree, 111 

arterlae bnonchlales and, 116 
arterlae pulmonales and, 1 14 
conditions associated with, 111 
lymphatic drainage of, 1 1 8 
movements In respiration, 1 1 3 
radiograph, 108 
and trachea.SeeTracheobnonchiale 

tree 
Bronchogram, posteroanterior, 108 
Bronchopulmonary lymph nodes, 101, 1 1 8, 

119 
Bronchopulmonary segments, 1 08-1 09 
Buccinator, musculus, 467, 467t 
Bucket~andle tear, 387 
Bulbospongiosus, muSaJius 

in female pelvis, 140, 140t, 154,193 
in male pelvis, 140, 140t, 143, 150,154 

Bulbourethralis, glandula, 200 
primordium of, 205 

Bulbus caroticus, calcified plaque in,491 



Bursa( e) 
gastrocnemio-semimembranosus, 385 
omentalis, 146--147, 146t 
pertarticularts, 385 

c 

subacromialls, 262-263 
cavttas glenoldalls and, 262 

subdeltoida, 262, 263 

Caesarea, sectio, 127 
Calcaneocuboidea, articulatio, 403 
Calcaneotlbularis, ligamentum, 408t, 409 
Calcaneus, 400-401 

facies articulationes and, 407 
Calcification, in arteria carotis,491 
Caloric testing, vertigo diagnosis and, 

527 
Calvaria 

dura mater and, 602 
internal and external, 457 
structure of, 457 

Canal ofSchlemm, 518 
glaucoma and, 518 

Canales semicirculares, 528 
orientation and position for caloric 

testing, 527 
Canalis analis, 167, 167t 
Canalis carpi, 343 

ligamenta of, 303 
Canalis inguinalis, 133, 133t 
Cancer. See Carcinoma 
Capitatum, OS, 300 

MR Image of, 301 
Capitis costae, articulatio, 49 
Capitis, musculus longus, 564-565, 564t 
Capib.Jii radii, subluxation of,287 
Capib.JIIum, os, 256 
Capsula articulatio genus, 385, 390 

attachments of, 390 
outpouching in,385 

Capsula interna, 597, 597t 
CapuL See o/so spedfic regions, e.g. Mouth, 

Nose, Orbita, Auris 
arteries of, 490-495 
bones of, 454-461 
muscles of, 462-469 
nerves of, 470-487 
neurovasculature, 488-505 
surface anatomy of, 588-589 
veins of, 496-497 

Card noma 
of breast, 65 
of colon, 765 
gastric, 586 
Invasive ductal, 65 
of prostata, 207 

Cardiac borders, 92, 92t 
Cardiac conduction system, 90 
cardiac cycle, 90 
cardiac munnur, 87 
cardiac muscle contraction, 90 
cardiac skeleton, 86 
cardiac valves, 86-87 

auscultation of, 87, 87t 
in ventricular diastole, 86 
in ventricular systole, 86 

cardiac veins, 88t 
cardinal directions of gaze, 508 
caroticotympanica, arteria, 534, 534t 
carotid sheath, fascia cervicalis profunda, 

577, 577t 
carotis, arteria, 490-491. See also Carotis 

extema, arteria; Carotis interna, 
arteria 

atherosclerosis of, 491 
Carotis communis, arteria, 490-491 .See 

also Carotis externa, arteria; Carotis 
intema, arteria 

aorta thoracica and, 68, 69t 
in blood circulation, 83 

Carotis externa, arteria, 491 , 491 t 
anterior and medial branches, 492, 493t 
middle ear blood supply and, 534, 534t 
In neck, 566 
posterior branches, 493, 493t 
terminal branches, 494-495, 494t 

Carotis intern a, arteria, 490, 608 
course and branches of, 490 
middle ear blood supply and, 534, 534t 

Carpal eminences, ulnar and radial, 303 
Carpal region, topography of, 342.See also 

Canalis carpi; Canalis ulnaris 
Carpal tunnel syndrome, 343 
Carpales, ossae, 252-253, 298-299, 298t 

fractures of, 299 
Carpometacarpale, articulatio, 300-301 

ligamenta of, 302 
Carpus 

articulationes of, 300-301 
ligamenti of, 302-303 
ossae of, 298-299, 298t 

radiographs of, 299, 300 
and regie carpalis topography, 342-343 
surface anatomy of, 352-353 

Cartilage 
arytenoldeo, 570 
aurtcularls, 529 
comlculatlo, 570 
costae, 44-45 
cricoidei, 570-571 
epiglottica, 570 
laryngea, 570 

musculi laryngei and, 572 
musculi thyroidei, 570-571 
triradiate, 125, 359 

Cauda equina, 601 
in central and peripheral nervous 

systems, 592 
Caudatus, nucleus, 597, 597t 
Caval aortic lymph nodes. See Aortici nodi 

lymphoidei 
Cavitas abdominis and pelvis, organs of, 

142, 142t 
Cavitas glenoidalis of scapula, 263 

radiograph of, 260 
Cavitas nasi 

fossa pterygopalatina and, 505t 
neurovasculature of, 524-525 
ossae of, 520-521 
sinus paranasales of, 522-523 

Ciwitas oris, 538-557 
articulatio temporomandibularis and. See 

Temporomandlbularts, articulatio 
dentes In, 542-543 
glandulae salvatortlln, 551 
lingua In, 548-549 
musculi of 

oral floor, 544, 545t, 547 
palatum molle, 545, 545t 
pharynx, 554-555 

nervus trigeminus in, 547 
ossae of, 538-539 
pars of, 550, 550t 
pharyngeal neurovasculature of, 

556-557 
tonsillae and pharynx in, 552-553 
topography of, 550 

Cavitas peritonealis, 144-145 
in female, 154 
in male, 1 43, 154 
organs of, 148 
posterior wall of, 149 
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Cavitas pleuralis 
boundaries in, 1 02, 1 02t 
bronchial tree in, 111 
cavttas thor~ cis and, 66 
lymph~tlc dr~ln~ge of, 118-119 
pleur~ ~rletalis, 1 02-1 03.See also 

Pleura ~rletalis 
pleura viscera lis, 102-1 03.5ee Pleura 

viscera lis 
in pneumothorax, 113 

pulmo, 1 05. See also Pulmo 
skeleton thoracis and, 1 02 
trachea in, 11 0 

Cavitas subperitonealis, 154 
Cavitastym~ni, 53Q-531 

arteriae of, 535 
boundaries of, 530t 
nervus glossopharyngeus in, 483 
medial wall of, 481 
ossicular chain in, 533 

Cavum septum pellucidi, 597, 597t 
Cecum, 164 
Celiac lymph nodes, 231-232 

of abdomen, 226, 226t, 230 
parietal, of posterior abdominal wall, 228 

Central nervous system (CNS), 592 
Cerebellares, pedunculi, 598 
Cerebellum, 598 

arteries of, 608 
Cerebral arteries, 609 
Cerebral hemispheres, 595 
Cerebral veins, 606-607 
Cerebrospinal fluid {CSF), 604 

extracting sample of, 601 
Cerebrum, 593, 593t 

arteriae cerebrl, 608-609 
in central and peripheral nervous 

systems, 592 
C5Fand,604 
development of, 593, 593t 
superficial veins of, 606 

Cervical lymph nodes, 587, 587t 
Cervical nerves, 464-465, 568t, 569 
Cervical spine, 6-7, 558 

injuries to, 7 
joints, 14-17 
ligaments of, 16-19, 18t, 559 
lordosis of, 2,2 
nuchal muscles of, 24-25 
~l~ble proc. spinosus at CVII, 4 
structural elements, 5, 5t 

Cervicale, trigonum, 589 
Cervicales, reglones, 576, 576t 

anterior topography, 578-579 
lateral topogr~phy, 580-583 
posterior topography, 584 
trigonum canoticum in, 580 
trigonum suboccipitale in, 585 

Cervicalis, fascia 
back muscles and, 23 
deep, in neck, 577, 577t 

Cervicalis, plexus, 568-569 
skull base and, 465 

Cervicalis, vertebrae (CIII.CVII). See Cervical 
spine 

Cervicis, arteria transversa, in scapular 
region, 39 

Cervicothoracic junction (CVII), 4 
Cervix uteri, 151, 188-190 
Chambers, cardiac, 85 

lymphatic drainage of, 100 
Chest. See Thorax {chest) 
Chest radiographs, 92, 1 06 
Chest tube insertion, 60 
Chiasma opticum, 473, 597, 597t, 616 

lesion of, 617 
Childbirth, 127 
Choanae 

of nose, 520, 521 
of pharynx, 550, 552, 553 

Choroldeus, plexus, 597, 597t 
CSF and, 604 

Clliare, corpus, 518-519 
aliare, musculus, 518-519 
angulum pelvicum 

in abdomen and pelvis,124-127 
membrum inferius, 358-359 

angulus, gyrus, 621, 621t 
arculation, 82 

fetal, 94-95. See also Newborn 
astema chyli, in abdominal lymphatic 

drainage 
of intestinum, 232 
ofren, 229 
of pelvic organs, 235 
of gaster, hepar, lien, pancreas, and 

duodenum, 231 
Clavicula, 252-254 
Clavicular notch, 44, 46 
Clavi pectoral triangle, 334 
•aawing" of hand, ulnar nerve damage 

and,329 

Clitoris, 136, 151 
function of, 186t 
In urogenital system, 186 

Cluneal nerves 
In female perineum, 194 
in male perineum, 203 

CN, 47o-471.5eeCranial nerves; 
individually named nerves 

CNS, 592-593. See Central nervous system 
(CNS) 

Coccygeus, musculus, 140-141, 140t, 141 
Coccygis, os, 10-11 

as perineum boundary, 137 
Cochlea, 536 

ganglion spirale of, 481 
Cochlearis, nervus. See Vestibulocochlearis, 

nervus {CN VIII) 
Coeliaca, ganglion, 237-240 

anterior abdominal organ innervation 
and,238 

small intestine innervation and, 240 
urinary organ innervation and, 239 

Coeliacus, plexus, 236, 236t 
Coeliacus, truncus, 206-207, 206t 

abdominal organs and, 21 0-211 
Colic lymph nodes, 232 
Colitis, 765 
Colitis ulcerosa, 165 
Collateral ~thways, In portal system, 215 
Collaterale radiale, ligamentum, 284-285, 

284t 
Collaterals, ligamentum, 388-389 

In flexion and extension, 389 
of hand, 302-305 
of knee joint, 386 
medial and lateral, of articulatio 

talocrurale, 408-409, 408t 
Collecting ducts, embryonic derivatives of, 

205t 
Co lies' fascia, of perineum, 136, 137, 154 
Co lies' fracture, in distal radius,287 
Colli, musculus longus, 564-565, 564t 
Colon, 164-165 

carcinoma of, 165 
colon ascendens, 162, 164 
colon descendens, 164 

Colon sigmoideum, 164 
Colon transversum, 144-147, 164 
Colonoscopy, 165 
Columna vertebra lis, 2-5.5ee also Spina 

articulationes of, 14-17 



overview, 14-15, 14t 
regio craniovertebralis, 16-17 

discus intervertebralis in, 12-13.See 
lntervertebralls, discus 

elements of, 4-5 
ligament! of, 18-21, 559t 

overview, 18, 1St 
spina cervlcalls, 19 
spina thoracolumbalis, 20...21 

ossae of, 2-13 
Comminuted fracture, of humerus,.257 
Commissura anterior, 597, 597t 
Common iliac lymph nodes, 226-229 

female genitalia and, 235 
male genitalia and, 234 

Compartment syndrome, 445 

Conchae, of nose, 520, 521 
Conduction system, cardiac, 90 
Conjugate eye movements, 618 
Conjunctiva, 514 
Connecting vein, venous anastomoses and, 

497t 
Constrictions, esophageal, 96 
Constrictor pharyngis superior, musculus, 

554-555, 554t 
Constrictors pharyngeales inferiors, 

musculi, 554-555, 554t 
Constrictors pharyngeales medius, musculi, 

554-555, 554t 
Convergence, pathways for, 617 
Coracoacromialis, arcus, 259, 261 

subacromial space and, 262 
Coracobrachialis, musculus, 264-267. 274, 

274t 
Coracoclavtculare, ligamentum, 259 

articulatio glenohumerale and, 261 
injury to, .259 

Coracoideus, articulatio, in thorax surface 
anatomy, 120 

Comea, 518 
Comiculatil, cartilage, 570 
Coronaria, arteriae, S8-89, SSt 

cardiac valves and, S6 
disturbed blood flow in,89 

Coronary stenosis, disturbed coronary 
artery blood flow and,89 

Corpus callosum, 597, 597t 
Corpus cavernosum, 200 
Corpus genitulatum lateral e. 616 
Corpus mammillarius, 597, 597t 
Corpus spongiosum, 200 

Corti, organ of, 536 
Costa cage, 44 

articulationes of, 4S-49 
movement, 48 

Costae, 44-47 
In back surface anatomy, 40 
and scapular extent, 255 
size and shape variations In, 47 
types of, 45 
verae,45 

Costal angle, 44-45 
Costal cartilage, 44-75 
Costal groove, 47 
Costal margins, in thoracic skeleton, 44 
Costal tubercle, 44, 47 
Costodiaphragmaticus, recess, 103 
Costomediastinalis, recess, 1 03 
Costotransversaria, artitulatio, 49 
Cortex cerebri, 594 

allocortex of, 594 
isocortex of, 595 

Coxae, articulatio, 362-363 
dislocation or dysplasia of, diagnosing, 

363 
ligaments and capsule of, 364-365 

Coxae, OS, 35S-359 
in pelvic girdle, 124-125 

Crani, fossa, 459 
cranial nerves and, 511 
fossa pterygopalatina and, 505t 

Cranial nerves, 470-4S7 .See also 
Individually named nervi!S 

brainstem and, 599 
fibers of, classification, 471t 
Injury to, 

nervus abducens, 474t 
nervus accessorius, 4S6t 
nervus facialis, 479t 
nervus glossopharyngeus, 4S3t 
nervus hypoglossus, 4S7t 
nervus otulomotorius, 474t, 475 
nervus trigeminus, 476t 
nervus trochlearis, 474t 
nervus vagus, 484t 
nervus vestibulocochlearis, 4SOt 

in meatus acousticus intemus, 481 
nuclei of, 471, 471t 
in oral cavity innervation, 546 

oral floor, 547 
in orbit, 511 
overview of, 470-471, 471t 

in pharynx and pharyngeal space, 
556-557 

skull base foramina for, 458 
Craniovertebral joints, 14t, 15-17 .See 

also Atlantoaxlale, articulatio; 
Atlantoocclpltale, articulatio 

ligaments of, 16-17 
muscles of, 28, 28t. 564-565, 564t 

Cranium, 454-459, 454t 
anterior, 455 
basis cranii, 45S-459 
calvaria, 457 
lateral, 454 
musculi of, 462-469 

origins and insertions, 464-465 
neurovasculature of, 488-505 
posterior, 456 
surface anatomy of, 5SS-5S9 

Cremaster, musculus, fascia and, 198, 199, 
199t 

Cricoarytenoideus, musculus, 572, 572t 
Cricoidea, cartilage, 570, 571 
Cricothyroideus, musculus, 572, 572t 
Crista supraventricularis, S5 
Crohn's disease, 163 
Cruciatum,ligamentum, 3S8-389 

attachment sites, 3S7 
in flexion and extension, 389 
rupture of, 389 

Cruciforme, ligamentum 
of atlas, 17 
of fingers, 304 

CSF. See Cerebrospinal fluid (CSF) 
Cubiti, articulatio, 282 

articulations In, 2S2-283 
Injuries to, assesslng,.283 
ligaments of, 2S4-285, 284t 
MR image of, 283 

Cubiti, fossa 
topography of, 339 
veins of, 31S 

Cuboideum, os, 400-401 
joints involving, articulation surfaces, 

403 
Cuneiform, os, 400-401 
Cuneonaviculare, articulatio, 403 
Cutaneus femoris latera lis, nervus, 426-

427 
plexus lumbosacralis, 424-425 

Cutaneus femoris posterior, nervus, 430 
in female perineum, 194 
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Cutaneus femoris posterior, nervus 
(continued) 

in male perineum, 203 
plexus lumbosacralls overview, 424-

425 
Cyst. synovial popltteal,385 
Cystic lymph node, 231 

D 

Deciduous teeth, coding of, 543 
Deep inguinal lymph nodes.See Inguinal 

lymph nodes 
Deep segmental muscles, 32-33, 32t 
Deferentiales, plexus, 243 
Degenerative diseases, of spine,9 
Delivery, episiotomy during, 193 

Deltoideum, ligamentum, 408 
Deltoideus, musculus, 272, 272t 

anterior shoulder and arm, 264-267 
posterior shoulder and arm, 268-271, 

332 
in surface anatomy, 40, 120, 35~351 

Deltopectoral groove, in thorax surface 
anatomy, 120 

Dens axis {CII). 4, 6, 558 
in articulatio atlantoaxiale, 16 
dens fracture of, 7 
proc. spinosus of, 565 

Dens caninus, 542 
Dens incisiws, 542 
Dens premolaris, 542 
Dental panoramic tomogram, 543 
Dentes, 542-543 

in situ, 538-539 
Dentes decldui, coding of, 543 
Dentes permanentes, 542 

coding of, 543 
Dentition, OPT evaluation of, 543 
Deoxygenated blood, in circulatory 

system, 82 
arteriae pulmonales and, 116 

Depressor anguli oris, musculus, 467, 
467t 

Dermatomes 
of abdomen, 59 
of back, 37 
disk herniation and, 73 
of face, 488 
of lower limb, 434-435 
of medulla spinalis segments and, 600 

of nuchal region, 568 
of thoracic wall, 59 
of upper limb, 33~331 

Descending tracts, 613, 615, 615 
Deviated septum nasl,523 
Diabetes, fundus optlcus examination In, 

517 

Diaphragm leaflets, in chest radiograph, 92 
Diaphragma 

pelvis, 140-141, 140t 
fascia of, anal canal and, 167 

fascia thoracica, 52-53, 52t 
liver attachment to, 170 
neurovasculature of, 54-55, 55t 
during respiration, 48 

Diaphragma pelvis, musculi of, 140, 140t 
in female, 136, 141,152 
in male, 137, 153 

Diaphragmatica, facies, of heart, 84 
Diencephalon, 596-598 

internal structures of, 597, 597t 
limbic system and, 621 
neNus opticus and, 471t, 473 

Diffusion distance, and respiratory 
compromise, 111 

Digastricus, musculus, 544, 545t, 562, 
562t. 563 

Digiti pedis. See Phalanges, of pes 
Diplopia, 509 

Discus intervertebral is. See lnteNertebralis, 
discus 

Dislocation 
articulatio cubiti, Injury assessment and, 

283 
of articulatio temporomandibularis, 

541 

caput femoris, necrosis and,427 
of hip, diagnosing, 363 

Dissection, aortic, 69 
Diverticula, 97 

duodenal, radiograph of, 767 
esophageal, 97 

Dorsalis scapuale, nervus, in plexus 
brachialis, 322, 322t 

Double vision, 509 

DPT (dental panoramic tomogram), 543 
Drainage, 226, 228 

of gaster, hepar, lien, pancreas, and 
duodenum, 231 

of intestines, 232 
of kidneys, 229 

lymphatic. See Lymphatic drainage of 
pleural fluid, 60 

of pelvic organs, 235 
"Drawer sign," ligamentum cruclatum 

rupture and,389 
Duchenne'sllmp, 431 
Ductus 

choledochus. See Bile duct(s) 
ejaculatorius, 200 
lactiferus, in female breast, 63 
Mullerian, 205, 205t 
nasolacrimalis, opening of, 522 
thoracicus,lymphatic drainage and, 

72-73 
Wolffian, 205, 205t 

Ductus arteriosus, 94-95 
adult remnant of, 95t 

Ductus choledochus, 172-173 
endoscopy of, 767 
obstruction of, 173 

pancreatic. See Pancreatic bile ducts 
Ductus deferens, 199-200 

ampulla of, 143, 150, 200 
effects of autonomic nervous system on, 

244t, 623t 
Ductus nasolacrimalis, 522 
Ductus venosus, 94-95 

adult remnant of, 95t 
Duodenum, 160-161 

lymph nodes and lymphatic drainage of, 
231 

and pancreas, 174 
papillary region, endoscopy of, 761 
In retroperttoneum, 149 
In situ, 146-147 
truncus coellacus and, 211 
vena portae and, 218 
wall of, biliary sphincter system in, 172 

Dupuytren's contracture,306 
Dura mater, 602 

arteries of, 603 
inneNation of, 603 

Dural septa, 602 
Dysplasia, of hip, diagnosing,363 

E 

ECG (electrocardiogram), 90 
Ectopic (extrauterine) pregnancy, 143, 189 
Edema, pulmonary, 707 
Efferent axons, cranial nerves, 471, 471t 



Efferent (motor) fibers, 612 
Efferent nuclei, cranial nerves, 471 
Einthoven limb leads, 90 
Elnthoven triangle, 90 
Ejaculatorlus, ductus, 200 
Electrocardiogram (ECG), 90 
Electrodes, for ECG recordlngs,90 
Embolism, pulmonary, 115 
Embryonic development 

of brain, 593, 593t 
of genital organs, 205, 205t 

Encephali, truncus, 598-599 
arteries of, 608 
in brain development, 593t 
cranial nerves and, 470-471 , 599.5ee 

also Cranial nerves; individually 
namedn~ 

nervus accessorius, 486 
nervus opticus, 473 
nervus trigeminus, 476 

parasympathetic nervous system in 
thorax and, 75, 75t 

veins of, 607 
Endoscopic retrograde 

cholangiopancreatography (ERCP), 
161 

Endoscopy 
in Crohn's disease,163 
of papillary region of duodenum,161 
of stomach and antrum pylori,159 

Epicolic lymph node, 232 
Eplcondytus(s) 

femoris, 356, 360-361, 450 
humeri, 253, 256-257, 350 

Epididymis, 198 
Epidural anesthesia, 601 

Epidural hematoma,495, 603 

Epigaster, innervation of, 245 
Epigastrica superior, arteria, 56 
Epiglottica, cartilage, 570 
Epiglottis, 571 
Episiotomy, 193 
ERCP (endoscopic retrograde 

cholangiopancreatography), 161 
Erector muscles, of pelvic floor, 140, 140t 
Erector spinae, musculus, 26, 30-31, 30t 

in back surface anatomy, 40 
Esophagogastric junction, 97 
Esophagus, 96-99 

lymphatic drainage of, 1 01 
neurovasculature of, 98-99, 99t 

Ethmoidale, os, 460 
in paranasal sinuses, 523 

Expiration, 112-113 
In pneumothorax. 113 
rib cage movement In, 48 

Extensor carpi radialis, musculus, 294-295, 
294t 

Extensor carpi ulnarls, musculus, 296-297, 
296t 

Extensor digitorum, musculus, of arm, 
296-297,296t 

Extensor digitorum brevis, musculus, of 
foot, 416, 416t 

Extensor digitorum longus, musculus, of 
foot, 397. 397t 

Extensor halluds brevis, musculus, 41 6, 41 6t 
Extensor hallucis longus, musculus, 397, 

397t 
Extensor indicis, musculus, 296-297, 296t 
Extensor pollicis, musculus, 296-297, 296t 

dorsum manus and, 347 
External genitalia. See also individual organs 

development of, 204 
in female, 192-193 

blood vessels of, 195 
nerve supply, 194 
overview, 186, 186t 

in male, 187, 187t 
External iliac lymph nodes 

female genitalia and, 235 
male genitalia and, 234 
parietal, of posterior abdominal wall, 228 
of pelvis, 227, 227t 

Extra-articular fracture, of humerus, 257 
Extracerebral hemorrhages, 603 

Extracranlal vein, venous anastomoses and, 
497t 

Extrahepatic bile ducts, 172, 1 73 
Extraocular muscles, 508, 508t 

impaired coordination of,509 
innervation of, 509 

by oculomotor nerve, 475 
Extraperitoneal organs, 142t 
Extrapyramidal motor system, 615, 61 5t 

ganglion basale of, 594, 597, 597t 
Extrauterine (ectopic) pregnancy, 143, 189 
Extrinsic muscles 

of back, 22, 30, 30t 
fascia thoracolumbalis and, 23 

lingualis, 548 
of neck. 560, 561, 561 t 

Eye, 516-519 
Eye movements, conjugate, 618 
Eyeball, 516 

blood vessels of, 517 
Eyelids, 514 

F 

Face. See also specifiC features of face, e.g. 
Ossae, Nose, Orbita 

fractures of, 455 
innervation of 

motor,488 
sensory, 489 

muscles of, 462-469 
origins and insertions, 464-465 

neurovasculature of, 488-505 
fossa infratemporalis, 502-503 
fossa pterygopalatina, 504-505, 504t, 

505t 
fossa temporale, 501 
parotid region, 500 
superficiale, 498-499 

Facial expression, muscles of, 462-463 
actions of, 466-467, 466t-467t 
motor innervation of, 488 
origins and insertions, 464465 

Facialis, arteria, 492, 493t 
Facialis, nervus (CN VII), 478-4 79, 479t 

auricle innervation by, 529 
glandula parotidea, 551 
gustatory system and, 61 9 
Injury to, effects of, 479t 
location, overview, 470 
motor Innervation of face, 464-465, 488 
muscles of facial expression and, 

464-465 
in oral floor innervation, 547 
origin, 471t 
in os temporale, 478 

Fallopian tube. See Tuba uterine 
Falls 

articulatio acromiodaviculare damage 
and,259 

femur fractures and,367 
humerus fractures and,257 
radius fractures and, 287 

"False lumen; 69 
False pelvis, components of, 1 54 
"False" pulsion diverticu Ia, 97 
False ribs, 45 
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Far vision, light reflection by lens and, 519 
Fascia 

cervicalis. See Cervicalis, fascia 
Colles', of perineum, 136, 137 
fascia thoracolumballs. See 

Thoracolumballs, fascia 
musculus cremaster testlcularis and, 198, 

199, 199t 
penile, 150 
transversalis, of canalis inguinalis, 133, 

133t 
viscera lis. See Viscera lis, fascia 

Fasciculus cune.atus, 614, 614t 
Fasciculus gracilis, 614, 614t 
Fasciculus intemus, of medulla spinalis, 613 
Fasciculus longitudinalis medialis, 618 
Fasciculus mammillothalamicus, 597, 597t 
Fasciculus medialis longitudinalis, 618 
Fasciculus, spinal intrinsic, 613 
Fat pads, in articulatio cubiti injury 

assessment, 283 
Fauces (throat), 550, 550t 

isthmus faucium of, 550, 553 
muscles of, 555 

Femoral hemia, 135 
Femoral ring, internal abdominal wall, 135 
Femoral triangle, 440 
Femora lis, nervus, 429 

plexus lumbosacralis, overview, 424-425 
Femoris, nervus cutaneus 

lateralis, 426-427 
plexus lumbosacralls overview, 424-425 
posterior, 430, 430t 

Femoropatellarls, articulatio, 383 
Femur, 256-357, 360 

anterior, topography of, 440 
artrriae of, 421 
fractures of, 361 
head of, in hip joint, 361 
musculi of 

anterior, 366-369,378, 378t 
medial, 376-377 
posterior, 370-373, 379, 379t 

neurOViiSculature of, 448-449 
posterior, tDpography of, 441 

Fenestra vestibuli, ossicular chain and, 532, 
533 

Fetal circulation, 94-95.See also Newbom 
structures in, derivatives of, 95t 

Fibrae somaticae 
nervi craniales, 471, 471 t 

and referred pain, 246 
Fibrous pericardium, 80,81 
Fibrosus, anulus. See Anulus flbrosus 
Fibula, 356-357, 380-381 

fractures of, 381 

articulatio genu and, 382 
Flbularls, nervus communis, 432 
Flbularls, musculus, 392-393, 396, 396t 
Fibularis tertius, musculus, 396, 397t 
Fingers 

bones of, 298-299, 298t 
ligamenta digiti of, 304-305 
longitudinal section of fingertip, 305 
middle, lateral view of, 317 
neurovascular structure of, 344 

Fingertip, longitudinal section of, 305 
Fissura horizontalis, of pulmo, 1 05 
Fissura obliqua, of pulmo, 105 
Fissures, pulmonary, 105 
Flatfoot, 410 
Flavum,ligamentum, 21 
Flexion/extension motion 

in articulatio genu 
ligamentum cruciatum and collateral e. 

389 
menisci, 387 

of articulatio metacarpophalangeale, 304 
in hand and wrist, 301 
suprapatellar pouch during flexion, 391 

Flexor digiti minimi, musculus, 418-419, 
41St 

Flexor dlgltorum brevis, musculus, 417. 
417t 

Flexor dlgltorum longus, musculus, 399, 
399t 

Flexor hallucls brevis, musculus, 418-419, 
41St 

Flexor hallucis longus, musculus, 399, 399t 
Flexor muscles 

of anteriorfureanm, 288-289, 292-293, 
292t 

of posterior leg, 39S-399, 398t, 399t 
Flexorum, retinaculum 

of manus, 342 
ofpes,415 

Floating ribs, 45 
Fluid accumulation 

abnonmal pleural, drainage of,60 
radiographic findings in lung, 107 

Foramen epiploica. See Foramen omentale 
(epiploic) 

Foramen magnum, 45S 
Foramen (epiploicum) omentale, 147 

boundaries of, 147t 
Foramen ovale, 94-95 

adult remnant of, 95t 
open,95 

Foreanm, 280-297 
artrrles of, 317 
bones of, 252-253, 280..281 
muscles of, 294t, 295 

anterior, 288-289, 292-293, 292t, 
340 

posterior, 290-291, 294-297, 294t, 
296t, 341 

radialis group, 294-295, 294t 
neurovasculature, 340-341 
transverse sections of, 348-349 
veins of, 318 

Forebrain, in brain development, 593t 
Forefoot 

arch of, 410 
bones of, 400-401 

Foregut, innervation of, 245 
Forehead, muscles of, 466, 466t 
Foreign bodies, ingested by children, ITO 
Fomix, 597, 597t 

in hippocampal funmation, 596 
limbic system and, 621, 621t 

Fomix plantaris, 410 
Fovea centralis, 519 
Fractures 

articulatio cubiti 
Injury assessment and,283 
median nerve Injury and,328 

caput femoris, necrosis and,421 
caput flbularis, 381 

distal radial, 287 
humerus, 257 
medulla spinalis, 7 
nervus facia lis, 455 

nervus femoralis, 361 
os scaphoideum,299 

Funiculi, spinal cord, 613, 614, 614t 
Funiculus spenmaticus, 132, 196 

contents of, 196 

Gait, waddling,43l 
Galen's anastomosis, 575 
Gallstones, ultrasound of, 173 



Ganglia 
aorticorenal. See Ganglion aorticorenale 
autonomic plexuses of, 236, 236t 
mesenteric. See Mesenterlrus Tnfertus, 

plexus: Mesenterlcus superlus, 
plexus 

plexus basale, 594, 597. 597t 
plexus coellacus. See Coellacus, plexus 
plexus cochlearis, 481 
plexus lumbalis, 237, 242 
plexus pterygopalatinus, 505 
plexus sacrale. See Sacralia, ganglia 
plexus spinale, 601 
plexus spirale, of cochlea, 481 
in sympathetic nervous system.See 

Ganglion sympathirum 
Ganglion aorticorenale 

plexus autonomicus of, 236, 236t, 
237 

small intestine innervation and, 240 
urinary organ innervation and, 239 

Ganglion impar, 237 
Ganglion mesentericum superior, 237 

intestinum tenue innervation and, 240 
urinary organ innervation and, 239 

Ganglion sensorium nervi spinalis, 601 
Ganglion spirale, vestibulare and cochleare, 

481 
Ganglion sympathicum, 237. 244 

and postsynaptic neurons, 91 
thoracic, 75, 75t 
urinary organ Innervation and, 239 

Ganglion vestlbulare, 481. 537 
Gaster, 1 58-159. See also Gastric entries 

bursa omentalls and, 146, 147 
nodilymphoidel and lymphatic drainage 

of, 230,231 
refenred pain from,246 
trunrus coeliacus and, 210 
vena portae and, 21 8 

Gastric carcinoma, 586 
Gastric lymph nodes, 230, 231 
Gastric ulcers, 159 

Gastrirus, plexus, anterior abdominal organ 
innervation and, 238 

Gastritis, 159 

Gastrocnemio-semimembranosus bursa, 
385 

Gastrocnemius, musculus, 394-395, 398, 
398t 

Gastrocolirum,ligamentum, 146, 147 

Gastrointestinal tract. effects of autonomic 
nervous system on, 244t. 623t 

Gastro-omentallymph nodes, 230 
Gaze, cardinal directions of, 508 
Gemelli, musculi, 370-372, 374, 374t 
Genioglossus, musculus, paralysis of,549 
Geniohyoideus, musculus, 544, 545t, 548, 

562, 562t, 563 
Genitalia, 186-205.See also individual 

organs 
development of, 204-205 
in female, 188-195 

autonomic innervation of, 247 
autonomic plexus of, 236, 236t 
blood vessels of, 225 
coronal section, 191 
embryonic derivatives, 205t 
lymph nodes and lymphatic drainage 

of, 227,235 
neurovasculature, 194-195 
overview, 186, 186t 

in male, 196-203 
autonomic innervation of, 247 
autonomic plexus of, 236, 236t 
blood vessels of, 225 
embryonic derivatives, 205t 
lymph nodes and lymphatic drainage 

of, 227,234 
neurovasculature, 202-203 
overview, 1 87. 187t 

Genitofemoralis, nervus, 426-427. 426t 
in female pertneum, 1 94 
in male pertneum, 203 
plexus lumbosacralls, overview, 424-425 

Genus articularts, musculus, 367. 378, 378t 
Glands. See Individually named glands 
Glandular tissue, in female breast, 63 
Glans clitoris, 136 
Glans penis, 137 
Glaucoma, 518 

Glenohumerale, articulatio, 256, 258 
bony elements of, 260 
capsula and ligamenta of, 261 
cavitas in, 261 .See also Cavitas 

glenoidalis of scapula 
Globus pallidus, 597, 597t 
Glossopharyngeus, nervus (CN IX), 

482-483,483t 
auricula innervation by, 529 
in cavitas tympani, 483 
gustatory system and, 619 

injury to, effects of, 483t 
location, overview, 470 
origin, 471t 
skull base and, 465 
visceral efferent fibers of, 483 

Gluteal muscles, 374-375, 374t 
In surface anatomy, 40, 451 
In sttu, 367-373 
small, weakness in,437 

Gluteal nerves, 424-425, 424t, 430t, 431 
Glutealis inferior, arteria and vena, 222, 222t 
Glutealis, regia, 366-373 

anterior, 366-369 
fasciae and cutaneous neurovasculature 

of,438 
and fossa ischioanalis fossa, 439 
muscles of, 374-375, 374t 
neurovasculature, 438-439, 441 
posterior, 370-373 
sensory innervation of, 430 

Glutea superior, arteria and vena, 222, 222t 
Goldberger lead, in ECG, 90 
Gonad primordium, 205, 205t 
Gonads, refenred pain from,246 
Gracilis, musculus, 366-368,376, 376t 
Granulationes arachnoideae, in calvaria, 

457 
Great vessels, 66, 68-69 

and heart in situ, 83 
"Guarding," abdominal pain and,143 
Gubernaculum, 205, 205t 

ligamentum, 205, 205t 
Gustatory system, 61 9 

H 

Hamatum, os, 300 
MR image of, 301 

"Hammer" (malleus), 532.5ee also 
Ossicular chain 

"Hangman's" fracture, 7 
Hearing 

auditory apparatus for, 536 
ossicular chain in,533 

Hearing loss, conductive,533 
Heart, 82-93 

auscultation of valves, 87t 
and blood circulation, 82 

pre-and postnatal, 94-95 
chambers of, 85 
conduction system, 90 
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Heart (continued) 
innervation of, 91 
lymphatic drainage of, 100 
normal, MR Image of, 93 
radiographic appear.ance of, 92, 92t 
septal defects In, 95 
In sltlJ, 83 
surfaces of, 84 
tr.ansverse section (at TS), 93 
valves of. See Cardiac valves 

Heart sounds, auscultation sites for,87, 87t 
"Heartbeat; 90 
Helirobacter-pylori, 159 

Hematoma 
compartment syndrome and,445 
epidural, 495, 603 
subdural, 603 

Hemianopia, 617 
Hemiazygos system, vena, 611 
Hemon-hage. See Bleeding 
Hepar, 1 68-171 . See also Hepatic entries 

on abdominal MR image, 1 69 
attachment to diaphragma, 170 
effects of autonomic nervous system on, 

244t, 623t 
lobes of, 171 
lymph nodes and lymphatic drainage of, 

230-231 
referred pain from,l46 
segments of, 170, 170t 
in sltlJ, 146-147, 168 
surfaces of, 171 
truncus coeliacus and, 21 0 

Hepatic lymph node, 230, 231 
Hepatic metastasls,l75 
Hepatic veln(s), 82, 214, 214t 
Hepaticus, ductus, 172, 173 
Hepaticus, plexus 

anterior abdominal organ innervation 
and,238 

small intestine innervation and, 240 
Hepatoduodenale, ligamenb.Jm 

in bursa omentalis, 146 
duodenum and, 161 
in posterior peritoneal cavity, 149 
stomach and, 159 

Hepatoesophageale, ligamenb.Jm, 159 
Hepatogastrica, ligamentum, 1 58, 159 
Hemia(s)fhemiation 

discus intervertebralis, 13 
inguinalis and femoralis, 135 

Hesselbach's triangle, 133, 135 
Hilum, 105 

lymph dr.ainage and. See 
Bronchopulmonary lymph nodes 

and per1hilar radiolucency, 1 06 
Hlndfoot. bones of, 400-401 
Hlp muscles 

anterior, 366-369 
posterior, 370-373 

Hippocampus, 594 
fun-nation of, 596 
limbic system and, 621, 621 t 
location of, 597, 597t 

Histology 
of isocortex, 595 
of teeth, 542 

Homonymous hemianopia, 677 
Humeroradiale, articulatio, 282, 284-285, 

284t 
Humeroulnar, articulatio, 283-285, 284t 
Humerus, 256-257 

fracb.Jres of, 257 
and musculus deltoideus, 272 
in upper limb, 252-253 

Hyoideum, os, 539 
and larynx. 558 
muscle origins and insertions, 464 

Hypertension 
fundus opticus examination in,517 
renal,209 

Hypertrophy, prostatic, 201 
Hypogastrlcus. See Hypogastrlcus lnferlus, 

plexus: Hypogastr1cus superior, 
plexus 

Hypogastrlcus lnfer1us, plexus, 236, 236t 
large Intestinal lnnervaHon and, 241 
pelvic innervation and, in female, 242 
urinary organ innervation and, 239 

Hypogastricus superior, plexus, 236, 236t, 
237 

intestinum crassum innervation and, 
241 

pelvic innervation and 
in female, 242 
in male, 243 

urinary organ innervation and, 239 
Hypoglossus, nervus (CN XII), 487, 487t 

damage to, 549 
location, 470 
in oral floor innervation, 465, 547 
origin, 471 t 

palsy,549 
in tongue innervation, 549 

Hypoglossus, musculus, 544, 545t, 548 
Hypopharyngeal (pharyngo-esophageal) 
Hypophysis cerebrl, 596 
Hypothalamus, 596 
Hypothenar muscles, 312-313, 312t 

Ileitis terminalis (Crohn's disease), 161 
lleocoecalis, valva, 1 64 

Ileocolic lymph node(s), 232 
Ileum, 162 

Crohn's disease and, 161 

lymph nodes of, 232 
Iliac crest (L4), 4, 124-1 27 

in back surface anatomy, 40 
Iliac lymph nodes 

of abdomen, 226, 226t, 423 
female genitalia and, 235 
parietal, of posterior abdominal wall, 228 
male genitalia and, 234 
of pelvis, 227. 227t 

lliaca communis, arteria, 206, 206t, 208, 
222-225, 222t 

arteria iliaca internal, branches of, 222, 
222t 

in situ, 213,216,221 
ureters and, 180 

lliaca communis, vena, 214, 214t 
lliaca lntema, arteria, branches of, 222, 

222t 
Iliacus muscles 

In abdominal wall, 138-139, 138t 
In hlp and thigh, 366-369, 374-375, 

374t 
Iliacus, plexus 

male pelvic innervation and, 243 
urinary organ innervation and, 239 

Iliocostalis muscles 
in back, 30, 30t, 31 
in neck, 560, 560t 

lliofemorale,ligamentum, 364-365 
lliohypogastricus, nervus, 426-427, 426t 

plexus lumbosacralis, overview, 424-425 
llioinguinalis, nervus, 426-427, 426t 

in female perineum, 194 
in male perineum, 203 
plexus lumbosacralis, overview, 424-425 

lliolumbalis, arteria, 222, 222t 



Iliopsoas, musculus, 366-368,374-375, 
374t 

lleum,124-127, 358-359 
Incisura 

clavtOJiarls, 44, 46 
costalls,46 
jugularls, of stemum, 44, 46 
scapularis,333, 333t 
suprajugularis, 120 

Incus, 532. See also Ossicular chain 
Indicator muscles, innervation of, 612 
Indusium griseum, 621, 621t 
Infection 

nasopharyngeal, 527 
of sinus para nasalis, 523 
of stomach, 159 
of tons ilia pharyngea,553 

Inflammation 
of large intestine, 165 
of small intestine, 163 

Inflection points, line of gravity and, 3 
I nfracolic compartment, 144 
lnfrahyoideus, musculus, 560t, 562-563, 

562t 
innervation of, 37. 569 

lnfraorbitalis, nervus, 547 
Infraspinatus, musculus, 273, 273t 

posterior shoulder and arm and, 269 
lnfratemporalls, fossa, 502-503 

deep neurovasculature of, 503 
superficial neurovasculature of, 502 

Infundibulum, 597. 597t 
Inguinal hemla, 135 
I ngulnallymph nodes, superficial and deep, 

423 
female genitalia and, 235 
male genitalia and, 234 
parietal, of posterior abdominal wall, 228 
in pelvis, 227, 227t 

Inguinal ring(s), 130-133, 133t, 135 
dissection of, 133 
external, 437, 437t 
in pelvic surface anatomy, 248 

Inguinale, ligamentum 
of canalis inguinalis, 133, 133t 
in surface anatomy, 249 

I nguinalis, fossa 
lateralis, 131, 133-135,133t 
medialis, 1 34-1 35 

lnguinalis, regia, 1 32, 436 
sensory innervation of, 426 

structures of, 437, 437t 
superficial veins and lymph nodes of, 

436 
Innervation. See also Autonomic 

Innervation; Parasympathetic 
innervation; Sympathetic 
innervation 

of abdominal organs, anterior, 238-239 
ofauris, 529 
of back, 36, 36t 
of capsula articulatio 

temporomandibularis, 541 
of cavitas oris, 546-547 
of cavitas thoracis, 74-75, 75t 
diaphragma, 53-54 
of dura mater, 603 
of intestines, 240-241 
of lower limb, 434-435 
of membranous labyrinth, 537 
of muscles, 612.See also under individual 

muscles 
of musculi extraocularis, 509 

by nervus oculomotorius, 475 
of musculi pharyngeales, 485 
of orbita, 511 
of palm of hand, 345 
of pelvis, 242-243 
of regia nuchalis, 568-569, 568t 
segmental, medulla spinalis lesions and, 

600 
of thoracic wall, 58-59 

muscles, 53 
peripheral sensory cutaneous, 58 

of tongue, 549 
of upper limb, 320, 320t 
of urinary organs, 239 

Inspiration, 1 1 2-113 
in normal respiration vs. pneumothorax, 

113 
rib cage movement in, 48 

Intercostal space, chest tube insertion via, 
60 

lntercostales, arteriae, 56, 56t 
lntercostales, musculi, SQ-51, SOt 
lntercostales, nervi, 36, 55 

in breast sensory innervation, 62 
course of, 59 

lntercostalis, vena, 55 
lntercostobrachialis, nervus, 326, 326t 
lntermesentericus, plexus, 237 

large intestinal innervation and, 241 

peMc Innervation and, 242-243 
urinary organ Innervation and, 239 

Internal genitalia. See also Individual 
organs 

development of, 205 
in female, 1 88-1 91 

overview, 1 86, 1 86t 
in male, 187, 187t 

Internal organs 
abdominal, 158-1 79. See also individually 

named organs 
arteries of, 206-213 
innervation of, 236-241 
lymphatic drainage of, 228-233 
veins of, 214-221 

arteries of, 206-213, 222-225 
genital, 186-205. See also Genitalia 

arteries of, 222-225 
innervation of, 242-247 
lymphatic drainage of, 234-235 
veins of, 222-225 

lymphatic drainage of, 226-235 
pelvic, 180-205. See also individually 

named organs 
arteries of, 222-225 
innervation of, 242-247 
lymphatic drainage of, 227. 227t, 
234-235 
veins of, 222-225 

referred pain from, 246 
urinary, 176-1 85 

arteries of, 208-209 
Innervation of, 246-247 
lymphatic drainage of, 229 
veins of, 214-215 

venae of, 214-225 
lnterossea cruris, membrana, 380 
Interossei plantares, musculi, 418-419, 

41St 
Interosseus muscles 

atrophy of, nervus ulnaris damage and, 
329 

of hand, 314-315, 314t 
of sole of foot, 418-419,418t 

Interosseus talocalcaneus, ligamentum, 
406-407 

lnterphalangealis, articulatio, 300 
ligaments of, 302 

Interspinales, musculi, 32-33, 32t 
lntertransversarii, musculi, 27, 32-33, 32t 
lntertransversi, ligamentum, 21 
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lntervertebralis, discus, 12-13 
posterolateral herniation, and spinal 

nerve compression, 13 
thoracic spine, 44 

Intervertebral facet joints. See 
Zygapophysealls, articulatio 

lntervertebralls, vena, 611 
Intestines, 162-167 

innervation of, 240-241 
large, 164-167 
lymph nodes and lymphatic drainage of, 

232-233 
small, 162-163 

Intimal tear, 69 
Intra-articular fracture, of humerus,257 
Intracranial pressure, fundus opticus 

examination and, 517 

Intraocular pressure, glaucoma and,578 
lntraparotideus, plexus, 478 
Intraperitoneal organs, 142t 

autonomic innervation of, 245 
Intraventricular septal defect (VSD), 95 
Intrinsic muscles 

of back, 26-27, 3~33 
deep, 32-33, 32t 
fascia thoracolumbalis and, 23, 26 
intermediate, 30-31, 30t 
superficial, 30-31, 30t 

basis cranii and, 464, 465 
cervical spine, 24-25. See also nuchal 

muscles 
Invasive ductal carcinoma. 65 

Investing layer, In fascia cervicalls profunda, 
577,577t 

Iris, 518 
Irrigation, of auditory canal, 527 

lschiadicum, foramen, 439, 439t 
lschiadicus, nerws, 432-433, 432t, 433t 

plexus lumbosacralis, overview, 424-
425 

plexus sacra lis, overview, 430t 
lschioanalis, fossa, 154 

regie glutealis and, 439 
lschiocavemosus, musculus 

of female perineum, 193 
of male perineum, 200 

lschiofemoralis, ligamentum, 364-365 
lschiopubis, ramus, as perineum boundary, 

137 
lschii, os, 124-127,358-359 
Isocortex, 595 

jejunum, 162 
lymph nodes of, 232 

joint capsules 
of articulatio coxae, 364-365 
of articulatio genu, 385, 390 

outpouchlng In, 385 
articulatio glenohumerale, 261 
articulatio temporomandibular, 463, 468 

innervation of, 541 
of elbow, 285 
of fingers, 304 

Jugular notch, 44 
Jugularis, fossa, in thorax surface anatomy, 

120 
Jugularis, vena, 496, 496t 

anterior, 496, 496t, 567 
extema, 496, 496t, 567 
impeded flow in,567 
intema, 496, 496t, 567 

ductus thoracicus drainage and, 72 
]ugulosubclavialis junctions, articulatio, 586 
juncturae columnae vertebral is faciei.See 

Zygapophyseales, articulationes 
]uxtaintestinallymph node, 232 

K 

Keratoconjunctivitis sicca, 515 

Kerckring, valves of, 160 
Klesselbach's area, nosebleeds and,525 
Kyphosis, 2, 2 

L 

Labia majora/labia minora, 136 
function of, 186t 
in urogenital system, 186 

Labor, episiotomy during, 193 

Labyrinth, membranous, innervation of, 
537 

Lacrimal apparatus, 515 
Lacrimal drainage, 515 
Lactiferus, ductus, 63 
Lactiferus, sinus, 63 
Lacunae musculorum, 437, 437t 
Lacunae l/ilsorum, 437, 437t 
Lacunar lymph nodes, intermediate, 235 
Lamina cribosa, constricted nervus opticus 

in,518 

Lamina pretrachealis, offascia cervicalis 
profunda, 577, 577t 

Lamina prevertebralis, of fascia cervicalis 
profunda, 577, 577t 

Landmarks, palpable. see Palpable bony 
prominences 

Large Intestine, 164-165. See also Colon; 
Rectum 

diseases of, 165 

innervation of, 240 
lymph nodes of, 233 
radiographic appearance of, 165 
referred pain from,246 

Larynx, 570-573, 573t 
cartilages of, 570, 589 
muscles of, 572, 572t 

innervation of, 485 
neuravaKulature of, 575 
os hyoideum and, 558 
vestibular and vocal folds of, 573 

Latissimus dorsi, musculus, 277, 277t 
anterior shoulder and arm, 264-267 
in back surface anatomy, 40 
posterior shoulder and arm, 268-271, 

332 
Le Fort fractures, 455 
Lead vectors, for ECG recording,90 
Learning, limbic system and, 621 
Leg, 38~399. See also Lower limb 

arteries of, 421 
bones of, 380-381.See also Fibula; Tibia 
compartment syndrome ln,445 
compartments of, 444, 444t 
muscles of, 396-399 

anterior compartment, 392-393, 397, 
397t 

lateral compartment, 393, 396, 396t 
posterior compartment. 398, 398t 

neurovasculab.Jre of, 442-445 
regie poplitealis, 443 
veins of, 422 

Lens, 518-519 
Lel/iltor anguli oris, musculus, 467, 467t 
Lel/iltor ani, musculus, 140-141, 140t 
Lel/iltor labii inferioris, musculus, 467, 467t 
Lel/iltor labii superioris alae nasi, muKulus, 

466,466t 
Lel/iltor labii superioris, musculus, 467, 467t 
Lel/iltor scapulae, musculus, 276, 276t 
Lel/iltorveli palatini, muKulus, 545, 545t 
lelliltores costarum, musculi, 32-33, 32t 



Lien, 174-175 neMJs hypoglossus palsy of,549 nervus obturatorius of, 428, 428t 5' 
location of, 146-147 Lingula, in lung architecture, 108t Lumbar puncture, 601 S" nodi lymphoidei and lymphatic drainage Lingular pneumonia, 107 Lumbar spine, 9 

of, 230,231 Lingua lis, arteria, 492, 493t articulatio zygapophyseales of, 14 
truncus coellacus and, 21 1 Ungualls, musculus, 465 disk herniation In, 13 
vena portae and, 219 Lobe opacity, In lung radiography, 1 06 lordosis of, 2,2 

Ligamenta. See also individually named Lobectomy, of lung, 109 osteoporotic, radiograph of, 9 
ligamentu, ligamentum Lobus palpable proc. splnosus at L4, 4 

of ankle, 406-407 of cerebral hemispheres, 595 structure, 5, 5t 
of articulatio coxae, 364-365 of hepar, 171 Lumbalis, vertebra (L 1 -L5).See Lumbar 
of articulatio craniavertebralis, 16-17 ofpulmo, 104,105 spine 
of articulatio cubiti, 284-285, 284t removal, 109 Lumbosacralis, plexus, 424-425, 424t. 
of articulatio genus, 384-385, 384t mammary,63 See also Lumbalis, plexus; Sacra lis, 

collaterale, 386, 388-389 Long bones, of upper limb, 252-253, plexus; individually named~ 
cruciatum, 388-389 280-281 Lumbrical muscles 
patellaris, 386 Longissimus dorsi, musculus of foot, 418-419, 418t 

of articulatio temporomandibularis, in back, 30-31, 30t of hand, 314-315, 314t 
540-541 in neck, 560, 560t Lunate,300 

of canalis inguina lis, 1 33, 1 33t Longitudinalis, arcus, 410-411 MR image of, 301 
of columna vertebralis, 18-21, 559t Longitudinalis, ligamentum Lung(s), 104-109. See also Pulmonary 
of digitus, 304-305 anterior entries 
of hand and wrist, 302-303 of cervical spine, 18-19, 1 8t bloodsupplyto, 114-115, 115t, 118 
of pelvis, 128-129 of thoracolumbar spine, 20 boundaries in, 102, 102t 
of pes, 408-409 posterior bronchopulmonary segment of, 1 08-

articulatio subtalare, 406-407 of articulatio craniovertebralis, 16 109 
articulatio talocruralis, 408-409, 408t of cervical spine, 18-19, 1St in chest radiograph, 92 

of scapula, 33t, 333 of thoracolumbar spine, 21 diseases of, 107 
ossified,255 Lordosis, 2,2 lobes of, 105 

of shoulder, 258-259 Lower limb, 356-451.See also Ankle/ankle lymphatic drainage of, 118 
articulatio glenohumerale and, 261 joint; Foot; Leg; Thigh metastasis in, 215 
injury to, 259 arteries of, 420-421 in pleural cavities, 102, 1 02t 

of spina cervlcalls, 18-1 9, 1St, 559 bones of, 356-357 .See also individually radiographic appearance of, 106 
of thoracolumbar spine, 20-21 named bones resection of, 109 

Ligation, of arteria maxlllarls,495 lymphatic drainage of, 423 In respiration, 112-113 
Light reflection, by lens, 519 nerves of, superficial, 434-435 segmental architecture of, 1 08, 1 08t 
Umble system, 620, 621 t palpable bony prominences In, 357 structure, 105 

hippocampal funmation and, 596 surface anatomy of, 450-451 Lung volume, respiratory changes in, 
Limbs. See Lower limb; Upper limb; veins of, 422-423 112 

individual limb parts perforating veins, 423 Lymph 
Line of gravity superficial, 434-435 drainage of. See Lymphatic drainage 

spine and, 3 Lucency, in lung radiography, 1 06 formation of, 118 
whole-body, 357 Lumbar anesthesia, 601 Lymph nodes 

Linea alba, 130, 131 Lumbar ganglia, 237, 242 of abdomen, 226, 226t 
rectus sheath and, 134 Lumbar lymph nodes, 423 parietal, of posterior abdominal wall, 
in surface anatomy, 120, 248 in abdomen, 226, 226t 228 

Linea semilunaris, 120, 248 parietal, of posterior abdominal wall, urinary organs, 229 
Linea sternalis, cavitas pleuralis boundaries 228 axillary, levels of, 64t 

and, 1 02, 1 02t urinary organs and, 229 cavitas thoracia, 1 00 
Lingua,548-549 Lumbalis, plexus, 424t, 425-427, 426t cervical 

as boundary of cavitas oris, 550 muscles innervated by, 426t, 427 superficial and deep, 587, 587t 
neMJs hypoglossus injury and, 487t neMJs femoralis of, 429, 429t tumor metastasis via, 586 
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Lymph nodes (continued) 
of ileum, 232 
of intestines, 231-232 
of jejunum, 232 
In lower limb, 423 

regie poplitei! lis of leg, 443 
mediastinal, 100-101 
metastasis to, 586 

in neck, superfidal and deep cervical, 
587, 587t 

paraesophageal, 1 01 
paratracheal, 1 01 
of pelvis, 227, 227t 
phrenic, superior and inrerior, 1 00 
supraclavicular, gastric carcinoma 
thoracic, 73 
truncus brachiocephalicus, 1 00 
truncus bronchopulmonalis, 1 01, 1 18, 

119 
in upper limb, 31 9 

Lymphatic drainage 
of abdomen, 226, 226t 
of esophagus, 1 01 
in female breast, 64 

and sentinel node in breast cancer,65 
ofheart, 100 
of intemal organs, 231 
of lower limb, 423 
of manus 319 
of mediastinum, 100-101 
of neck, 586 
of pelvis, 227. 227t 
of pleural cavity, 1 1 8-1 1 9 
ofren, 229 
in thoracic cavity, 72-73 

pathways, 73 
by quadrant, 73 
trunks, 72 

of upper limb, 319 
Lymphatic system, 72-73 

ductus thoracicus in, 72, 73 
thymus in, 80 
tumor metastasis via, 65 

Lymphomas, systemic, 586 

M 

MA (midaxillary line), 102, 1 02t 
Malleus, 532. See also Ossicular chain 
Mammariae, lobi, 63 
Mammary ridges, 62 

Mammography, normal vs. abnormal, 65 
Mandibula, 539 

muscles of mastication and, 463, 
468-469, 468t, 469t 

origins and Insertions, 464 
teeth,542 

Mandlbular1s, nervus (CN v,), In fossa 
lnfratemporalls, 503 

Manubrium. See Sternum 
Manus, 298-315 

arteries of, 317 
bones of, 252-253, 298-299, 298t 
carpal region, 342-343 
"clawing• of, nervus ulnaris damage and, 

329 
dorsum, 346-347 
joints of, 300-301 
ligaments of, 302-303 
lymphatic drainage of, 31 9 
muscles of, 306-315 

dorsal, 310-311 
hypothenar, 312-313, 312t 
metacarpal, 314-315, 314t 
middle and deep layers, 308-309 
superficial and middle layers, 306-307 
thenar,312-313, 312t 

palm, topography of, 344-345 
pronation and supination of, articulatio 

radioulnaris and, 286 
surface anatomy of, 352-353 
tendons 

carpus and digitus, 306 
dorsal, 310, 31 Ot 

veins of, 318 
Masseter, musculus, 463, 468, 468t 
Mastication, musculi, 463-464, 468-469 

motor Innervation of, 488 
Masticatory muscle sling, 469, 469t 
Mastoid lymph nodes. 587, 587t 
Mastoideus, processus, 527 
Maxilla, 538 

sinuses maxillae, DPT evaluation, 543 
teeth of, 542 
tuberositas of, fossa pterygopalatina and, 

504t 
Maxilla ria, arteria, 494t, 495 

branches of, 504, 504t 
tenminal, of middle ear, 534, 534t 

ligation of, 495 
Maxillomandibular, os, DPT evaluation of, 

543 

MC. See Midclavicular line (MC) 
Meatus accusticus 

externus, 528 
curvatura of, 528 

Intern us, cranial nerves and, 481, 537 
Irrigation of, 527 

Meatus, nasal structures and, 522 
Median sacral vein, 214, 214t 
Medlanus, nervus, 326t. 328, 328t 

injury to,3Z8 
muscles innervated by, 328t 
sensory distribution, 328 

"Mediastinal flutter; 113 
Mediastinum, 76-1 01 

anterius, contents of, 76t 
cavitas thoracica and, 66 
contents of, 76t, 77 
divisions of, 76 

cavitas thoracica and, 67 
esophagus in, 96-99.See also Esophagus 
heart. 82-87 .See also Heart 
mediastinum inferius 

contents of, 76t 
heart in, 82-83 
structures of, 78-79 

lymphatic drainage of, 1 00-1 01 
medius, contents of, 76t 
overview of, 76-77 
in pneumothorax, 113 
posterius, contents of, 76t 
structures of, 78-79 
superius 

contents of, 76t 
structures of, 78-79 
thymus In, 80 

Medulla oblongata, 593, 539t 
nervus accessorius and, 486 
nervus glossopharyngeus (CN VIX} and, 

482 
nervus hypoglossus and, 487 
nervus vagus and, 484 
nervus vestibulocochlearis (CN VIII) and, 

480 
Medulla spinalis, 600-601 

arteriae of, 34, 610 
autonomic tracts in, 622 
in central and peripheral nervous 

systems, 592 
CSFand, 604 
sympathetic nervous system in thorax 

and, 75, 75t 



tracti ascendens of, 613-614, 614t 
tracti descendens of, 613, 615, 615t 
venae of, 35, 611 

Medullarls segmentalls, arteria, 610 
Membrana arachnoldea, 602 
Membrana synovtalls, In articulatio coxae, 

364 
Membrana tympanlca, 528, 532 

arteriae of, 534 
in otoscopy, 529 
sound waves and, 533 

Membranous labyrinth, 537 
vestibular stem recep!Drs and, 618 

Membrum superius, 252-353.5el! also 
Axilla; Antebrachii; Brachii; Carpus; 
Manus; Shoulder; individually named 
bones 

arteriae of, 316-317 
lymphatic drainage of, 319 
musculi of, 272-279 

innervation by plexus brachialis, 320, 
320t 

nervi of, 33~331 
ossae of, 252-257, 28~28 1 
palpable bony prominences in, 253 
posterior shoulder and axilla and, 

332-333 
regie brachial is of, 338 
regie cubitalis of, 339 
shoulder, 332-335 
surface anatomy of, 350-351 
venae of, 318 

superfldal, 330 
Memory, limbic system and, 621 
Menlngea, arteria 

of auris media, 534, 534t 
in calvaria, 457 
injury to, 495 

Meningea media, arteria, injury to,495 
Meninges, 602-603 
Meningitis, 527 
Menisci, 387 

injury to,387 
Mentalis, musculus, 467, 467t 
Mesencephalon 

in brain development, 593t 
components of, 596 
and fonmatio reticularis, 618 
limbic system and, 621 
nervus oculomotorius and nervus 

tnachlearis and, 471 t. 474, 474t 

Mesenteric lymph nodes, 232 
in abdomen, 226, 226t. 231, 232 
female genitalia and, 235 
Inferior, 226-227. 232 
Intermediate, 232 
male genitalia and, 234 
parietal, of posterior abdominal wall, 228 
In pelvis, 227. 227t 

Mesenterica inferior, 
arteria,206-207,206t,213 
ganglion,237 

large intestinal innervation and, 241 
urinary organ innervation and, 239 

vena, 221 
Mesenterica superior 

arteria, 206-207, 206t, 212 
arterial anastomoses and, 207 

vena, 215, 220 
Mesenterici superiors, nodi lymphoidei, 232 

in abdomen, 226, 226t, 231, 232 
parietal, of posterior abdominal wall, 

228 
in pelvis, 227. 227t 

Mesentericus, plexus. See Mesentericus 
inrerius, plexus; Mesenteric superior, 
plexus 

female internal genitalia and, 188 
of peritoneal cavity, 145, 148 
peritoneum and, 142, 142t 
of small intestine, 162 
of stomach, 159 

Mesenterlcus lnferlus, plexus, 236, 236t 
large Intestinal Innervation and, 241 
pelvic Innervation, 242-243 

Mesenterlcus superior, plexus, 236, 236t 
anterior abdominal organ Innervation 

and,238 
intestinum tenue innervation and, 240 

Mesometrium, 1 88 
Mesosalpinx. 188 
Mesovarium, 1 88 
Metacarpale 

articulatio, 300 
ligamentum, 302 
o~a~252-253,298-299,298t 

third, transverse section of, 305 
Metacarpales, musculi, 314-315, 314t 
Metacarpophalangeallis, articulatio, 300 

extension and flexion of, 304 
ligaments of, 302 
MR image of, 301 

Metastasis. See Tumor metastasis 
Metatarsale, ossa, 400--401 
Metatarsophalangealis, articulatio, 403 
Metatarsus 

arch of, 410 
bones of, 400-401 

Meyer's loop, 473 
Michaelis' rhomboid, 41 
Midaxillary line (MA), 1 02, 1 02t 
Midclavicular line (MC), 1 21 

pleural cavity boundaries and, 1 02, 
102t 

Midgut, innervation of, 245 
Molar teeth, 542 
Monosynaptic reflex, 613 
Mons pubis, 136, 1 86t 
Motility, ocular, 508 
Motion 

of articulatio genus, in flexion and 
extension 

ligamentum cruciatum and 
ligamentum collaterale, 389 

menisci, 387 
axes of, hand and wrist, 301 
pelvic stability and, 358 

Motor system, 613 
extrapyramidal. See Extrapyramidal 

motor system 
pathways in, 613, 615, 615t 

Mouth, muscles of, 467. 467t 
"Mouth breathing." 553 
Mucosa 

lateral nasal wall, 525 
llngualis, 548 
pharyngealls, 553 
septum nasi, 524 

Mullerian duct. 205, 205t 
Musculus multifidus, 32-33, 32t 
Multiple sclerosis, 517 
Multisegmental muscles 

innervation of, 612 
spinal reflexes and, 613 

Muscle edema, compartment syndname 
and,445 

Muscle sling, masticatory, 469, 469t 
Muscle weakness, Musculus gluteus 

minimus,43l 
Musculi. See olso individual musculi 

of abdominal wall, 130-131, 138-139, 
138t 

surface anatomy of, 248 

643 



t Musculi (continued) of 05, 467. 467t Near vision, light reflection by lens and, 519 
of antebrachium of pelvic floor, 140, 140t Neck (Cervix). See also Larynx; Nuchae entries 

anterior, 288-289 in female, 136, 141, 152 arteriae of, 490-495, 566 

~ postertor, 290-291 In male, 137, 153 Impeded flow ln,567 
of arm of pes bony structures of, 558 

antertor, 264-267, 278, 278t of sole, 412-413,417-419, 417t. 41St boundaries of, 558 
postertor, 268-271, 279, 279t of dorsum, 414-416, 416t chronic pain In, 75 
surface anatomy of, 350-351 of region glutealis, 374-375, 374t glandulae ln. See Parathyroldea, glandula; 

of auricle, 529 anterior, 366-369 Thyroidea, glandula 
of back, 22-33.See also Back, muscles of posterior, 370-373 lamina profunda of, 577, 577t 

surface anatomy of, 40-41 of shoulder, 264-271.See also Shoulder, musculi of, 560-565 
of ear, 466, 466t muscles of classification, 560t 

external, 529 of skull and face, 462-469 infrahyoidei, 561 t. 562-563, 562t 
erectile, in female, 193 forehead, nasi, and a uris, 466, 466t nuchae, 560, 560t 
of facial expression, 462-463, 466-467 origins and insertions, 464-465 pnnunda,564-S65,564t 

origins and insertions, 464-465 OS, 467, 467t superficialis, 560, 561, 561t 
of hip, 374-375, 374t of stomach, layers, 1 58 suprahyoidei, 561 t. 562-563, 562t 

anterior, 366-369 of thigh nervus vagus branches in, 485 
posterior, 370-373 anterior, 366-369, 378, 378t regions of, 576, 576t.See also Regie 

innervation of, 612.See also under medial group, 376-377, 376t, 377t cervicalis 
individual musculi posterior, 370-373, 379, 379t sensory innervation of, 489, 568t, 569 

of larynx, 572, 572t thoracic wall, SQ-51, SOt. See also surface anatomy of, 588-589 
of leg Diaphragma vas lymphaticum of, 586-587 

anterior, 392-393,397, 397t of thorax, 120 venae of, 496-497, 567 
lateral, 393, 396, 396t of upper limb, 350-351 principalis superficialis, 496t 
posterior, 394-395, 398, 398t innervation by plexus brachia lis, 320, pnnunda, 497 

of lingua, 548 320t Necrosis, avascular, os scaphoideum 
of lower limb. See individual regions, e.g. Muscularis externa fractures and, 299 

of region glutealis, of leg, of thigh, of canalis analis, 167 Nerve cells. See Neurons 
of pes of duodenum, 160 Nerve compression 

of manus Muscularis extrema, 158 in crus,445 
hypothenar muscles, 312-313, 312t Musculocutaneus, nervus, 326t, 327 nervus radialis 325 
metacarpus, 314-315, 314t muscles Innervated by, 327, 327t nervus spinalis, 13, 15 
middle and deep layers, 308-30g sensory distribution, 327 nervus suprascapularls, 255 
superficial and middle layers, 306-307 Musculophrenlca, arterta, 55, SSt. 56t, 56 Nervi. See also individually named nervi 
surface anatomy of, 352-353 Myelination, sg2 of aurts lntemum, 537 
thenar muscles, 312-313, 312t Mylohyoideus, musculus, 544, 545t. 562, of back, 36, 36t 

of mastication, 468-469, 468t, 469t 562t. 563 of cavitas nasi, 525 
location, 463 Myocardial infarction, types of,89 of cavitas thoracis, 66,74-75 
origins and insertions, 464-465 craniales, 470-471.See Craniales, nervi; 

of neck, 56D-565 N individually named nervi 

classification, 560t in fossa pterygopalatina, 505 
deep,564-565,564t Nares, 520 of male perineum and genitalia, 203 
infrahyoidale, 561t, 562-563, 562t Nasalis, musculi, 466, 466t of membrum inferius, superficialis, 
nuchal, 560, 560t Nasalis pharyngis, pars, 520 434-435 
superficial, 560, 561, 561t infection in, 527 of membrum superius, superficialis, 
suprahyoidale, 561 t. 562-563, 562t Nasopharyngeal bleeding,495 33Q-331 

of oral cavity Nausea, 620 orbita and, 506t 
as boundary of cavitas oris, 550 Navicularis, os, 400-401 of palatum durum, 546 
oral floor, 544, 545t articulationes involving, facies articularis, plexus. See Autonomic plexus; Plexus 
palatum molle, 545, 545t 403 (nervi) 
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of plexus brachialis, 320-321 
of plexus lumbosacralis, 424-425, 424t 
of regio carpalis, 342 
of regro nuchalrs, 37 

Nervous system, divisions of, 612 
Neural tube, development of, 593t 
Neurocranium, 454t 
Neuronal circuit, In systema lrmbrca, 

621 
Neurons 

in autonomic nervous system, 622 
components of, 592 

Neurotransmitters, 592 
regulatory effects of, 622 

NeurovaKulature 
of auris internum, 537 
of back, 34-39 
of caput and facies, 488-505 
of cavitas nasi, 524-525 
of cavitas oris, 546 

palatum durum, 546 
oral floor, 547 

of crus, 442-445 
anterior, 445 
lateral, 444 
regie poplitea, 443 
posterior, 442, 447 

of diaphragma, 54-55, SSt 
of digiti, 344 
of esophagus, 98-99 
of facies 

fossa lnfratemporalls, 502-503 
fossa pterygopalatlna, 504-505, 504t, 

505t 
fossa temporalrs, 501 
reglo parotldea, 500 
superfidalis, 498-499 

of femur, 448-449 
anterior, 440 
posterior, 441 

of genitalia 
female, 194-195 
male, 202-203 

of glandula parathyroidea, 575 
of glandula thyroidea, 575 
of larynx, 575 
of lingua, 549 
oforbita, 510-511,512, 513 

fossa pterygopalatina and, 505t 
structural openings, 506t 

of palma manus, 344-355 

of pes, 445-447 
of perineum 

in female, 1 95 
rnmale,203 

of pharynx. 556-557 
of negro nuchalls, 38 
of thoracic wall, 60-61 
of tracheobronchial tree, 11 6-117 

Newborn 
circulation in, 95 
kyphotic curvatura spinalis in,2 
septum nasH defects in, 95 

Nodus sinuatrialis, 90 
and postsynaptic neurons, 91 

NoniJeniculate pathway, 61 6 
Nose,520-525 

musculi of, 466, 466t 
os ethmoidale of, 460 
skeleton of, 520 
structural openings into, 522, 522t 

Nosebleeds, 525 
Nuchalis, fascia, 23 
Nuchae, ligamentum, 18t. 19 

of articulatio craniovertebrales, 16 
Nuchal is, museu li, 24-25. See also Intrinsic 

musculi 
basis cranii and, 464, 465 
classification of, 560, 560t 

Nuchalis, regie 
innervation of, 568-569, 568t 
neiViof, 37 
neurovasculature of, 38 
surface anatomy of, 588-589 
vascular supply to, 34 

Nuder 
abducens, 474 
accessorius, 486 
facia lis, 478 
glossopharyngeus, 482 
hypoglossus, 487 
nervi cranialis, 471 
occulomotorius, 474 
pre motor, 61 8 
systema limbicus, 621 
systema vestibularis and, 61 8 
trigeminus, 476 
trochlearis, 474 
vagus, 484 
vestibulocochlearis, 480 

Nuclei basale, of telencephalon, 594, 597, 
597t 

Nucleus pulposus, 12 
disk herniation and, 13 

Nucleus subthalamicus, 597, 597t 
"Nursemaid's elbow," 287 

0 

Obllquus capitis, musculus, 28, 28t, 
564-565, 564t 

Obliquus externus, muKulus, 1 38-1 39, 
138t 

in abdominal wall, 130-131 
of canalis inguinalis, aponeurosis of, 133, 

133t 
rectussheathand, 134 
in surface anatomy, 40, 248 

Obliquus intern us, muKulus, 1 38-1 39, 
138t 

in abdominal wall, 130-131 
aponeurosis, 1 30 
of canalis inguinalis, 133, 133t 
rectus sheath and, 1 34 

Obliquus oculi, musculus, 508, 508t 
Obstetrical procedure, 193 
Obturatoria, arteria and venae, 222, 222t 
Obturatorii, nodi lymphoidei, 235, 587, 

587t 
Obturatorius extemus, musculus, 366-368, 

377,377t 
Obturatorius intemus, musculus 

In coxa and femur, 370, 374, 374t, 375 
In pelvic wall, 140, 140t 

Obturator! us, nervus, 424-426, 424t, 426, 
426t 

motor and sensory rami, 428-429, 428t, 
429t 

sensory distribution, 428 
Occipitalis, arteria, 493, 493t 
Occipitalis, lobus, 595 

lesions of, 617 
Occipitalis, nervus, 37 
Occipitofrontalis, musculus, 466, 466t 
Occiput, venae of, 497 
Ocular motility, 508 
Oculomotorius, nervus (CN Ill), 474-475 

balance and, 618 
injury to, effects of, 474t, 475 
location, overview, 470 
origin, 471t 
palsy, 474, 509 
reflexes of visual system, 617 
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Oesophageales, plexus, 98 
Olfactorius, bulbus, 472 
Olfactorius, cortex, 594 
Olfactorlus, neMJs, (CN I), 472 

loc.atlon, overview, 470 
origin, 471t 
In smell, 620 

Olfactory system, 620 
Omentum 

bursa of. Sel! Lesser sac (bursa omentalis) 
major, 144-145 
minus, 159 

Omohyoideus, musculus, 562-563, 562t 
Opacity, in pulmonal radiography, 106 
Open-angle glaucoma, 518 
Ophthalmica, arteria, 517 
Ophthalmicae, venae, 517 
Opponens digiti minimi, musculus, 

418--419, 418t 
Opticus, fundus, 517 
Opticus, nervus (CN 11), 473 

constricted, glaucom and,578 
lesion of, 617 
location, overview, 470 
origin, 471t 
reflexes of visual system, 617 

Opticus, tractus, 597. 597t 
lesion of, 617 

Opticus, axis, bulbus oculi and, 516 
Oral floor, musdi of, 544, 545t 

as boundal)' of cavitas oris, 550 
Innervation of, 547 

Orbicularis oculi, musculus, 466, 466t 
Orbicularis oris, musculus, 467, 467t 
Orblta, 506-515 

apparatuslacrimalis and, 515 
axis of 

bulbus oculi and, 516 
nervus oculomotorius palsy and,509 

bulbus oculi and, 516 
fossa pterygopalatina and, 505t 
innervation of, 511 
musculi of, 508-509, 508t 
nervi craniales in, 51 1 
neurOVGsculature of, 510-513 

contents, 513 
passage through orbita, 512 
structural openings, 506t 

palpebrae and conjunctiva and, 514 
stnuctures surrounding, 507t 
topography of, 514 

Organ blockage, 143 
Organ contact areas 

hepar, 170 
ren, 176 

Organ of cortex. 536 
Organs 

lntemal, 158-185. See Internal organs 
reproductive, 186-205. See Genitalia 
urinary, 176-185.See Urinary organs 

Ossa e. Sel! also individually named assae 
of antebrachium, 280-281 
of a uris, 526-527 
of back, 2-11 
of brachium, 256-257 
of caput, 454-461 
of carpus, 298-299 
of cavitas nasii, 520-521 

sinus paranasii and, 523 
of cavitas ora lis, 538-539 

articulatio temporomandibularis and, 
540 

of cingulum pelviucm, 124-127, 
358-359 

of columna vertebralis, 2-13 
of femur, 360-361 
of manus, 298-299 
of membrum inferius, 356-357 
of membrum superior, 252-257 
of neck, 558 
of orblta, 506-507 
of pes, 400-401 
of shoulder, 254-257 
of sinus paranasll, 523 
of sura, 380-381 
of thorax, 44-47 
of vertebra, 2-1 1 

Ossicula auditus.See Ossicular chain 
Ossicular chain, 532-533 

arteriae of, 534 
ossae of, 532 
in hearing,533 

Ossiculorum auditus, musculi. See Ossicular 
chain 

Ossification, of ligamentum transversum 
superior of scapula,255 

Osteomeatal unit, 522 
Osteophytes, neMJs spinalis compression 

and, 15 
Osteoporose, 9 

femoral fractures and,361 
Otoscope, insertion of, 529 

Ovar, 188-189 
ligamentum suspensorium of, 151 
in pelvis, 151 
In systema urogenltales, 1 86 

Ovarian primordium, 205 
Ovarlca, venae, 214, 2 1 4t 
Ovarlcus, plexus, 236-237, 236t, 242 

lntestlnum tenue Innervation and, 240 
Oxygenated blood, in circulatory system, 

82 
venae pulmonales and, 82 

p 

Pacemaker. See Nodus sinuatrialis (SA) 
Pain 

acute abdominal, 143 
chronic neck, 15 
refenred, from internal organs,246 

Palatinum, os, 538 
fossa ptei)'Qopalatina and, 504t 

Palatoglossus, musculus, 545t, 548 
innervation of, 549 

Palatophal)'ngeus, musculus, 545t, 555 
Palatum 

durum, as paries superior of cavitas oris, 
538 

fossa ptei)'Qopalatina and, 505t 
melle, musculi of, 545, 545t 

Palatum durum, 538-539 
neurovasculature of, 546 
as cavltas oris boundal)', 550 

Palatum melle 
as cavltas oris boundal)', 550 
musculi of, 545-555, 545t 

Palma of manus, 344-345 
surface anatomy of, 353 

Palmaris longus, musculus, 288, 292, 292t 
Palpable bony prominences 

in abdomen and peMs, 248 
in back,40 
of caput and neck, 588-589 
in manus and carpus, 352-353 
in membnum inferius, 357, 450-451 
in membnum superius, 253, 350-351 
pnocessi spinosi 

vertebra lumbales (L IV), 4, 9 
as spinal landmarks, 4 
12th vertebra thoracis (T XII), 4, 8 
vertebra prominens (C VII), 4, 6 

in thorax, 1 20 



Palsy. See also Paralysis 
neMJs abducens, 509 
neMJs oculomotorius, 474,509 
neMJs trochlearis, 509 

Pancreas, 174-175 
effects of autonomic nervous system on, 

244t, 623t 
location of, 146 
nodi lymphatici and lymphatic drainage 

of, 230-231 
refenred pain from,246 
truncus coeliacus and, 21 1 
~na porta and, 219 

Pancreaticocholedochus, ductus 
pancreas and, 174 
~iCi! fellea and, 172, 173 

Pancreaticoduodenales, nodi lymphoidei, 
231 

Pancreaticus, plexus, anterior abdominal 
organ innervation and, 238 

Pancreatitis, cholelithiasis and, 173 
Papez circuit, 621 
Papilla mammaria, 62, 63 

accessoriae, 62 
in thorax surface anatomy, 121 

Papillae, lingual, 548 
Paracolici, nodi lymphoidei, 232 
Paraoesophageales, nodi lymphoidei, 1 01 
Parahippocampales, gyrus, 621, 621t 
Paralysis. See also Palsy 

facial, 479t 
of musculi extra-and lntraoculares, 474 
of musculus genloglossus,549 
neMJs hypoglossus Injury and, 487t 
stemocleidomastoldeus, 486 
trapezius, 486 

Parasternales, nodi lymphoidei, 64 
tl.lmor spread and, 65 

Parasympathetic innervation. See Systema 
nervosa parasympathica 

Parathyroidea, glandula, 574 
neurovasculatl.lre of, 575 

Paratracheales, nodi lymphoidei, 101 
Par~rtebrales, linea (PV}, 1 02, 1 02t 
Parietales, fascia, pelvic, 154 
Parietales, musculi, pelvic wall, 140, 140t, 

141 
Peritoneum, 144 
Peritoneum parietale 

of canalis inguinalis, 1 33, 133t 
vagina musculi recti abdominis and, 134 

Parotidei, nodi lymphoidei, 587, 587t 
Parotideomasseterica, regie, topography 

of, 500 
Parotls, glandula, 551 
Patella, 383 

articulation wtth femur, 382 
Patellae, llgamentl, 386 
Pectineus, musculus, 366-368, 376, 376t 
Pectorales, nervi, 326, 326t 
Pectoralis major, musculus, 274, 274t 

anterior shoulder and brachium, 264-267 
nodi lymphoidei axillares and, 64 
in thorax surface anatomy, 1 20 

Pectoralis minor, musculus, 275, 275t 
anterior shoulder and brachium and, 265 
nodi lymphoidei axillares and, 319 

Peduncula, cerebella res, 598 
Pelvica, ganglia, autonomic plexuses of, 

236, 236t 
Pelvis 

arteriae of, 222-225 
autonomic plexuses of, 236, 236t 
divisions of, 1 54t 
female, 1 26-127, 127t, 249 

arteriae and venae of, 222, 222t. 223 
in childbirth, 127 
contents of, 151 
coronal section, 155 
features of, 127, 127t 
innervation of, 242 
measurements, 1 29 
nodllympholdel of, 235 
peritoneal relationships In, 152 
trans~rse section, 157 
ureter In, 181 
urethra In, 185 
vesica urinaria in, 1 83 

floor of. See Diaphragma pelvis 
ligamenti of, 128-129 
male, 126-127, 127t, 249 

arteriae and venae of, 222, 222t, 223 
contents of, 150 
coronal section, 155 
features of, 127, 127t 
innervation of, 243 
nodi lymphoidei of, 234 
peritoneal relationships in, 153 
transverse section, 157 
ureter in, 181 
urethra in, 185 
vesica urinaria in, 1 82 

musculi of 
diaphragma pelvis, 140, 140t, 141 
dlaphragma pelvis. See under 

Dlaphragma pelvis 
pelvic wall, 1 40, 1 40t, 141 

musculus gluteus mlnlmus and,43! 
nodi lympholdel and lymphatic drainage 

of, 227. 227t, 234-235 
organs of, 142, 142t 
and regie urogenitalis, 154 
surface anatomy of, 248-249 
venae of, 222-225 

Pelvis rena lis and calices, embryonic 
derivatives of, 205t 

Penis, 137, 196-1 97 
ligamentum suspensorium of, 150 
neurovasculature of, 202 
urethra and, 185 

Peptic ulcus, 143 
Peribronchial network, for lymph drainage, 

118 
Pericardiaphrenica, arteria, 55, SSt 
Pericardium, 8~81 

and mediastinal lymph drainage, 1 00 
Pericardium senosum, parietalis and 

visceralis, 81 
cardiac surfaces and, 84 

Perihilaris, regie, radiolucency of, 106 
Perimenopausal women, lacrimal drainage 

in,5!5 
Perinea, raphe, 137 
Perineum 

boundaries of, 137 
divisions of, 154t 
In female, 136 

dlaphragma pelvis and, 136 
neurovasculatl.lre, 195 

in male, 137 
diaphragma pelvis and, 137 
neurovasculatl.lre, 203 

Peripheral pulmo,lymphatic drainage of, 
118 

Peritoneum 
and mesenterium, 142, 142t 
parietal 

of canalis inguinalis, 1 33, 1 33t 
vagina musculi recti abdominis and, 

134 
Pes,40~19 

arches of, 41 ~11 
arteriae pedis, 420 
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Pes (continued) 
articulatio pedes of, 402--407 

articulatio subtalare, 404--407 
articulatio talocruralis, 404--405 
facies articulationes dlstales and 

proxlnnales, 403 
force distribution, 41 0 
ligaments of, 408--409 

in articulatio subtalaris, 406-407 
in articulatio talocruralis, 408-409, 

408t 
muscles of, 412--419 

deep intrinsic, 414 
intrinsic dorsal, 416, 416t 

nervus tibialis in, 433 
neurovasculature of, 445--447 
ossa pedes, 400--401 
posterior compartment of, medial view, 

443 
stabilizers of, 410--411 
veins of, 422 

Pes caws, 410 
Pes planus, 410 
Pes rectus, 410 
Pes transversoplanus, 41 0 
Petrosus, nervus, ganglion 

pterygopalatinum and, 505 
Peyer plaques, 162 
Phalanges 

of manus, 252-253, 298-299, 298t 
of pes, 400--401 

Pharyngea ascendens, arteria, 492, 493t 
of a uris media, 534, 534t 

Pharyngls, musculi, 554-555, 554t 
Innervation of, 485 
neurovasculature of, 556 
basis cranii and, 465 

Pharynx, 550, 550t, 553-557 
auris media communication with, 

530 
faucial isthmus of, 550, 553 
mucosa of, 553 
musculi of, 554-555 
neurovasculature of, 556-557 
paries superior of, 552 

Philippe-Gombaulttriangle, 613 
Phombencephalon, in brain development, 

593t 
Phrenica, arteria, 55, SSt 
Phrenica inferior, vena, 214, 214t 

Phrenici, nodi lymphoidei, 100 
inferior, 1 00 

in abdomen, 226, 226t, 228 
parietal, of posterior abdominal wall, 

228 
urinary organs and, 229 

superior, 100 
Phrenlcus, nervus, In diaphragmatic 

innervation, 54-55 
Phrenica, vena, 55 
Phrenicocolicum,li9amentum, 147, 161 
Pia mater, 602 
Piriformis, musculus 

in coxa and femur, 366-368, 374-375, 
374t 

in pelvic wall, 140-141, 140t 
Pisiforme, os, 300 
Pituitaria, glandula, 596 
Placenta, in prenatal circulation, 94 
Planes 

subcostales, 121 
transumbilicales, 248 

Planta of pes 
arteriae of, 420 
musculi of 

deep intrinsic, 418--419, 418t 
intrinsic, 412-413 
superficial intrinsic, 417, 417t 

venae of, 422 
Plantaris, musculus, 394-395, 398, 398t 
Platysma, 463, 467t 

In neck. 561t 
Pleura parletales, 103 

cavltas pleuralis boundaries and, 102t 
Injury to, pneumothorax and, 113 

parts of, 103 
Plexus (nervi) 

autonomic. See Autonomic plexus 
brachialis, 320-321.See also Brachial is, 

plexus 
cervicalis. See Cervicalis, plexus 
choroideus. See Choroideus, plexus 
coeliacus, 236, 236t 
deferentialis, 243 
esophageus, 98 
gastrici, 238 
hepaticus. See Hepaticus, plexus 
hypogastricus. See Hypogastricus inferior, 

plexus; Hypogastricus superior, 
plexus 

iliacus. See Iliacus, plexus 
intermesentericus. See lntermesentericus, 

plexus 
of lien.See Llenalls, plexus 
lumbosacralls, 424-425, 424t.See also 

Lumbalis, plexus; Sacralls, plexus; 
Individually named nelvi 

mesentericus. See Mesentericus Inferior, 
plexus; Mesentericus superior, 
plexus 

ovaricus. SeeOvaricus, plexus 
pancreaticus, 238 
parotideus, 478 
of prostata. See Prostaticus, plexus 
of rectum. See Recta lis, plexus 
of ren.See Rena lis, plexus 
suprarenalis. See Suprarenalis, plexus 
of testes. See Testicularis, plexus 
uretericus. See Uretericus, plexus 
uterovaginalis, 242 
vesica lis. See Vesica lis, plexus 

Plexus (venosus) 
vertebra lis, 57, 611 

extema and intema, 35 
vesicalis, 222, 222t 

Plexus autonomicus. See Autonomic 
nervous sytem 

Plica vestibularis, 573 
Plica vocal is, 573 

cartilage arytenoidea and, 571 
Pneumatization, of sinus paransales, 522 
Pneumonektomle, 109 

Pneumonle, lingualis, l 07 
Pneumothorax. 113 

PNS. See Peripheral nervous system (PNS) 
Polysynaptic reflex. 613 
Polythelia, 62 
Pons, 598-599 

development, 593, 593t 
nervi craniales and, 470, 471t 
nervus abducens (CN VI) and, 474 
nervus facialis (CN VII) and, 478--479, 

479t 
nervus trigeminus (CN V) and, 476 

Poplitea, fossa, Baker's cyst in,385 
Poplitei, nodi lymphoidei, 423, 443 
Popliteus, musculus, 394-395,399, 399t 
Porta~vena,215,218-219 

Portal circulation, 82 
Portosystemic collaterals, 215 



"Position sense." 618 
Postnatal circulation, 95 
Postsynaptic neurons 

in autonomic Innervation of heart, 91 
of esophagus, 98 

Postsynaptic potentials, 592 
Preaortlci, nodilymphoidel 

in abdomen, 226, 226t 
in pelvis, 227, 227t 
urinary organs and, 229 

Precaecales, nodi lymphoidei, 232 
Pregnancy, extrauterine (ectopic), 143, 

189 

Prenatal cirrnlation, 94 
Presynaptic neurons 

in autonomic innervation of heart, 91 
and esophagus, 98 

Prevertebrales, musculi 
in back. 29, 29t 
basis cranii and, 465 
in neck. 560t, 564-565, 564t 

Procerus, musculus, 466, 466t 
Promontorii, nodi lymphoidei 

female genitalia and, 235 
male genitalia and, 234 
urinary organs and, 229 

Pronation, of articulatio radioulnaris, 
286-287 

Pronator quadratus, musculus, 292-293, 
292t 

antebrachium anterior, 288-289 
antebrachium posterior, 290-291 

Pronator teres, musculus, 288-289, 292, 
292t 

Proprioception, 618 
Prosencephalon, In encephalon 

development, 593t 
Prostata,200-201 

primordium of, 205 
in situ, 143, 150 

Prostilt:Mpecific antigen (PSA), 201 

Prostatic carcinoma,201 
Prostatic hypertrophy, 201 

Prostatirns, plexus, 243 
urinary organ innervation and, 239 

Proximal artlrulatio radioulnaris, 282, 
284-285, 284t 

PSA (prostate-specific antigen), 201 

Pseudo polyps, in early-stage colitis, 
165 

Psoas, musculus 
in abdominal wall, 138-139, 138t 
in coxa and femur, 366-369, 374-375, 

374t 
pterygoldeus, musculus, lateral and medial, 

469, 469t 
Pterygopalatlna, fossa, 504-505, 504t. 

505t 
Pubis, ramus, 124-127 

of diaphragma pelvis, 136 
in female pelvis, 151 
in male pelvis, 150 

Pubis, OS, 124-127,358-359 
Pubofemorale,ligamentum, 364-365 
Puborectalis, muKulus, 166 
Pudenda interna, arteria and vena, 222, 

222t 
Pudendus, nervus, 424-425, 424t 

in female perineum, 194 
in male perineum, 203 

Pulmonales, arteriae, 114-115, 115t, 118 
Pulmonary arteriogram, arterial and venous 

phases in, 115 
Pulmonary circulation, 82 
Pulmonaryedema,707 
Pulmonaryembolism,775 
Pulmonaryemphysema,707 
Pulmonales,lobuli, venae pulmonales and, 

114 
Pulmonales, venae, 1 14-1 15, 1 1St, 1 1 8 

blood circulation and, 82 
Pupil size, 519 
Pupillary light reflex. 617 
Putamen, 597, 597t 
PV (Linea paravertebralls), 102, 1 02t 
Pyramidalis, muSGJius, 138-139, 138t 
Pyramidalis, tractus, 615, 615t 

Q 

Quadrantanopia, 617 

Quadratus femoris, musculus, 370-372, 
374,374t 

Quadratus lumborum, muSGJius, 27, 
138-139, 138t 

Quadratus plantae, muKulus, 418-419, 
41St 

Quadriceps femoris, musculus, 366-368, 
378, 378t 

in surface anatomy, 248 

R 

Radial tear, 387 
Radialis, arteria, 31 7 
Radialis group, musculus 

antebrachium anterior, 288-289, 292, 
292t 

antebrachium posterior, 290-291, 294, 
294t 

Radialis, nervus, 325, 325t 
compression of, 325 
damage to, humeral fracture and,257 
musculi innervated by, 325, 325t 
sensory distribution, 325 

Radiatio optica, 473 
lesions of, 617 

Radiculares, venae, 611 
Radiocarpalis, articulatio, 300 
Radiolabeling, in breast cancer assessment, 

65 

Radiolucency, in pulmo, 1 06 
Radioulnaris, artirulatio 

distal, 287. 300 
proximal, 282, 284-285, 284t, 287 
supination and pronation of, 286 

Radioulnaris distalis rotation, articulatio, 
287 

Radius, 280-281 
at carpus, 298, 299 
fracture, 287 
in membrum superius, 252-253 

Ramus (rami). See also Ramus 
communicans griseus 

anterior 
nervus lumballs and, 242-243 
nervus sacra lis and, 237, 239, 242 

in back innervation, 36, 36t 
ischiopubic, as perineum boundary, 137 
of nervus cervicalis, 464-465, 568t 
pubic, 136 
in regie nucha lis innervation, 37. 568t 
in thoracic wall innervation, 59 

Ramus communicans griseus nervi spinalis, 
237 

pelvic innervation and 
in female, 242 
inmale,243 

Reys, in the pes, 410 
Recessus praeopticus, 597, 597t 
Recessus sphenoethmoidalis, 522 
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Rectales superiors, nodi lymphoidei, 232 
Recta lis, arteria and venae, media and 

inferior, 222, 222t 
Recta lis, plexus, 242-243 

urinary organ Innervation and, 239 
Rectum, 166-167, 167t 

lymphatic drainage of, 227 
vas sangulneum of, 224 

Rectus abdominis, musculus, 138-139, 
138t 

in abdominal wall, 131 
in surface anatomy, 248 

Rectus capitis, musculus, 564-565, 564t 
posterior, 28, 28t, 564-565, 564t 

Rectus femoris, musculus, 366-369,373, 
378, 378t 

Rectus oculi, musculus, 508, 508t 
Reference lines, cavitas pleuralis boundaries 

and, 102, 102t 
Referred pain, from internal organs,246 
Reflexes 

musculi,613 
of visual system, 617 

Ren, 1 76-179.See also Renal entries 
effects of autonomic nervous system on, 

244t, 623t 
lymphatic drainage of, 229 
organ contact areas with, 176 
referred pain from,246 
in retroperitoneum, 149, 177 
structure, 178-179 

Renal bed, ren In, 1 76 
Renal hypertension, 209 
Renalls, arteria, 209 

stenose of, 209 
Rena lis, plexus, 236-237, 236t 

intestinum tenue innervation and, 
240 

urinary organ innervation and, 239 
Renalis, vena, 217 

tributaries of, 214 
as tributaries of vena cava inferior, 21 4, 

214t 
Reproductive organs, 186-205.See a/so 

Genitalia; individual organs 
overview of, 186-187, 186t, 187t 

Respiration, 112-113 
costa cage movement in, 48 

Respiratory compromise, conditions 
causing, 111 

Retinaculum (retinacula), 41 5 

Retinaculum extensorum 
of manus, 310 
of pedis, 415 

Retroaortlci, nodllympholdel, 226, 226t 
parietal, of posterior abdominal wall, 

228 
Retroaurlcularls, nodilympholdel, 587, 

587t 
Retroperitoneum 

ren and glandula suprarenalis in, 177 
structures of, 149, 149t 

Retropylorici, nodi lymphoidei, 231 
Rhombencephalon, in encephalon 

development, 593t 
Rhomboideus, musculus, 276, 276t 
Rima glottidis, effects of musculi laryngis 

action on, 572t 
Rima palpebrarum, musculi of, 466, 466t 
Rings, fibrous, in cardiac skeleton, 86 
Risorius, musculus, 462, 467t 
Rotation, of articulatio radioulnaris distalis, 

287 
Rotator wff, musculi of, 273, 273t 
Rotators, musculi, 32, 32t, 33 
Rotundum, ligamentum, 1S1 
Rupture, of ligamentum cruicatum,389 

s 

SA See Nodus sinuatrialis 
Sacralia, foramina, nervus spinalis rami in, 

36 
Sacralia, ganglia, 237 

urinary organ Innervation and, 239 
Sacralis, arteria and vena, latera lis, 222, 

222t 
Sacralis, hiatus, epidural anesthesia and, 

601 
Sacralis, nervus, 430 
Sacralis, nodi lymphoidei 

female genitalia and, 235 
male genitalia and, 234 
parietal, of posterior abdominal wall, 228 
of pelvis, 227, 227t 

Sacralis, plexus, 237, 430-433, 432t, 433t, 
601 

musculi innervated by, 430t 
pelvic innervation and, 242 
plexus lumbosacralis, overview, 424-

42S,424t 
Sacroiliaca, articulatio, ligamenti of, 129 

Sacrotuberale, ligamentum, as perineum 
boundary, 137 

Sacrum, os, 1 G--1 1 
features, 5, 5t 
kyphosis of, 2, 2 
and os coccygls, 1 0-11 
radiograph of, 1 0-1 1 
In surface anatomy, 40, 451 
vascular supply to, 34 

"Sail sign; in articulatio cubiti injury 
assessment, 283 

Salivary glands, 551 
Salivation, 620 
Salpingopharyngeus, musculus, 555 
Sartorius, musculus, 366-368, 378, 

378t 
in surface anatomy, 248 

Scaleni, musculus 
in neck, 560t, 564-565, 564t 

innervation of, 569 
in thoracic wall, SG--51, SOt 

Scalenus anterior, musculus 
in neck, S60t, S64-S65, 564t 

innervation of, S69 
in thoracic wall, SG--51, SOt 

Scalenus medius, musculus 
innervation of, 569 
in neck, S60t, S64-S65, 564t 
in thoracic wall, SG--51, SOt 

Scalenus posterior, musculus 
in neck, S60t, S64-S65, 564t 

Innervation of, S69 
In thoracic wall, SG--51, SOt 

Scapholdeum, os, 298-299 
fractures of, 299 
MR Image of, 301 
tuberculi of, 299, 303 

Scapula, 252-253, 2SS 
ligamenti of, 33t, 333 
neurovascular tracts of, 333t 
ossified ligamentum transversum of, 

255 
Scapulae, angulus inferior (TVII), 4, 40 
Scapulae, foramen, 255 
Scapular arcade, 317 
Scapulothoracicum, articulatio, 258 
Scotoma, 617 
Scrotum, 1 96-199 

neurovasculature of, 202 
in perineum, 137 
cutis of, 1 98-199, 199t 



Segmentation of pulmo, 1 08 
architecture, 1 08t 
bronchopulmonary, 1 09 

Segmentectomy (wedge resection), 709 
Semimembranosus, musculus, 370-372, 

379,379t 
Semipronation, of articulatio radloulnarls, 

287 
Semispinales, musculus 

in back, 32-33, 32t, 268-269 
in neck. 560, 560t 

Semitendinosus, musculus, 37D-371, 379, 
379t 

Senses, 616-621 
balance, 618 
hearing, 619 
sensory system and, 616, 616t 
sight, 616-617 
smell,620 
taste, 619 

Sensorimotor system, 613 
integration in, 613 

Sensory systems, 613, 616--621 
auditory, 619 
balance, 618 
gustatory, 619 
olfactory, 620 
pathways in, 613, 614, 614t 
special qualities of, 616t 
visual, 616-617.SeealsoVisual system 

Sentinel node, 586 
In breast cancer, 65 

Septal defects, 95 
Septoplasty, 523 
Septum 

intraventriculare, 87 
nasi. See Septum nasi 
scroti, 143, 150 

Septum nasi, 520 
deviated, 523 
mucosa and neurovasculature of, 524, 

525 
Septum pellucidum, 597, 597t 
Septum scrotalis, 143, 150 
Septum ventriculare defect (VSD), 95 
Serous layers, of cavita pleuralis, 1 03 
Serratus anterior, musculus, 266-267, 269, 

275,275t 
in thorax surface anatomy, 120 

Serratus posterior, musculus, 26, 30-31, JOt 
in membrum infurior, 269 

"Shadows" in pulmo radiography, 1 06, 107 
Short musculi nuchales, 25, 28, 28t, 560t, 

564, 564t, 565 
Shoulder 

anterior, 334-335 
musculi of, 264-267, 274-275 
neurovascular contents, 334-335 

articulationes of 
glenohumeralis. See Glenohumeralis, 

articulatio 
overview, 258-259 

musculi of 
anterior, 264-267, 274-275 
musculus deltoideus and rotator cuff, 

272-273,273t 
posterior, 256-277, 268-271 

ossae of, 252-253 
posterior 

and axilla, 332-333 
musculi of, 268-271, 276--277 
neurovascular tracts and, 333t 

radiograph of, 260 
Shoulder girdle, 258.5ee also davicula; 

Scapula 
Sinus durae matris, 606-607, 606t 

venous, 457 
Sinus(es) 

lactiferi, 63 
maxillaris, DPT evaluation of, 543 
os ethmoidale and, 460 
paranasales, 522-523 

Sinus nasales et paranasales, 522-523 
Sinus paranasales, 522-523 

bony structures of, 523 
Infection of, 523 
MR Image of, 523 
pneumatization of, 522 

Sinus sigmoideus, plexus venosus 
vertebralis and, 35 

Sinus urogenitalis, 205, 205t 
Sinus venosus, anastomoses and, 497t 
Sinusitis, 523 
Skeleton 

cardiac, 86 
thoracic, 44 

Smell, 620 
Soleus, musculus, 394-395,398, 398t 
Somatic nervous system, 612 
Somatosensory innervation, of lingua, 549 
Sound WillieS, ossicular chain and,533 
Spatium pharyngeum, 556 

Spatium pleura lis, chest tube insertion 
into,60 

Spatium quadrangulare of axilla, 333, 333t 
Spatlum retropublcum 

In female, 152 
In male, 1 50, 153 

Spatlum subacromlalis, 262 
Spatlum subglottlcum 573t 
Spatium supraglotticum, 573t 
Spatium transglotticum, 573t 
Spatium triangulare, of axilla, 333, JJJt 
Sperrnatica, fascia, extema and intema, 

198-199, 199t 
Sphenoidale, os, 460 

fossa pterygopalatina and, 504t 
Sphenopalatina, arteria, bleeding from,495 
Sphincter 

ani externus, 167 
biliary system, 172 
at esophagogastric junction, 97 
musculi, 140, 140t 

Sphincter ani extern us, musculus, 167 
Spina iliaca, 124-127 

in surface anatomy, 40, 120, 248 
Spina. See also Spina cervicalis; Spina 

lumbalis; Sacrum, os; Spina 
thoracica 

cervical, 6--7 
curvaturae of, 2,2 
development of, 2 
lumbar, 9 
normal anatomical position of, 3 
palpable landmarks ln.See under Palpable 

bony prominences 
plexus venosus vertebralis and, 35 
sacral, 10-11 
thoracic, 8, 44 

Spina sacralis.See Sacrum, os 
Spina scapulae (Till), 4 

in back surface anatomy, 40 
Spinales, musculi, 30, JOt, 31 
Spinales, nervi 

branches of, 36-37, 36t 
compression of 

osteophytes and, 15 

posterolateral disk herniation and,l3 
in oral floor innervation, 547 
in thoracic wall innervation, 59 
processus unc:inatus proximity to, 15 

Spinales, venae, 611 
Spinalis, arteria, 61 0 
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Spinocerebellaris, tractus, 614, 614t 
Spinothalamicus, tractus, 614, 614t 
Spinosus, processus 

of axis, 565 
palpable. See under Palpable bony 

prominences 
In spina cervlcalls, 44 
thoracic, 44, 45 
of vertebra, 5, St 

Splayfoot, 41 0 
Splenicus, plexus 

anterior abdominal organ innervation 
and,238 

lntestinum tenue innervation and, 240 
Splenii, musculi, 30-31, 30t 

in back, 26 
in neck, 560, 560t 

Spondylolisthesis, traumatic, 7 
stapes, 532. 5el! also Ossicular chain 
conductive hearing loss and,533 

Stenosis, of arteria renalis,209 
Stemoclavicularis, articulatio, 252, 259 
Stemocleidomastoidea, regia, 576, 576t 
Stemocleidomastoideus, musculus, 

56~561,561t 

anesthesia injection and, 588 
insertion on basis cranii, 464-465 
paralysis of, 486 
in surface anatomy, 120, 588-589 

Sternocostal joints, 49 
Stemocostalis, facies (anterior), of heart, 84 
Stemohyoideus, musculus, 562-563, 562t 
Sternothyroldeus, musculus, 562-563, 562t 
Sternum, 44, 46 

artlculatlone stemoclavlculare and, 259 
and heart In situ, 82-83 

"Stirrup." See Stapes 
Stria olfactoria, lateralis, 597, 597t 
Styloglossus, musculus, 548 
Stylohyoideus, musculus, 544, 545t, 

562-563,562t 
Stylomastoidea, arteria, 534, 534t 
Stylopharyngeus, musculus, 555 
Subarachnoid hemorrhage, 603 
Subclavia, arteria 

aorta thoracica and, 68, 69t 
blood cin::ulation and, 83 
in neck, 566 
rami of, 317 
thoracic wall, 56, 56t 

Subclavia, vena, 72 

Subclaviculares, nervus, 62 
Subclavius, musculus, 275, 275t 
Subcostales, musculus, 50-51, SOt 
Subdural hematoma, 603 
Sublrngualls, glandula, 551 
Subluxation, of caput radll,287 
Submandrbulares, nodi lymphordel, 587, 

587t 
Submandibularis, glandula, 551 
Submentales, nodi lymphoidei, 587, 587t 
Subocdpital nerve, 37 
Subocdpitalis, musculus 

in back, 28, 28t 
in neck, 560t, 564-565, 564t 
suboccipital triangle and, 585 

Subpleural network, for lymph drainage, 
118 

Subpylorici, nodi lymphoidei, 230, 231 
Subscapulares, musculus, 273, 273t 

anterior shoulder and brachium, 265-267 
Subscapulares, nervus, in plexus brachialis, 

323,323t 
Substantia alba 

in central nervous system, 592 
of medulla spinalis, 613 
in telencephalon, 594 

Substantia grisea 
in central nervous system, 592 
reflex control and, 613 
of medulla spinalis, organization of, 612 

Substantia nigra, 597, 597t 
Subtalarls, articulatio, 404-405 
Sulcus termlnalrs, 548 
Superflclales, musculi. See Extrinsic musculi 
Superflclales, venae 

ofback.39 
of caput and neck, 496 
of membrum inferior, 434-435 
of membrum superior, 330-331 
of thoracic wall, 57 

Supination, of articulatio radioulnaris, 286, 
287 

Supinator, musculus, 296, 296t 
antebrachium anterior, 288-289 
antebrachium posterior, 290-291 

Supraclaviculares, nodi lymphoidei, gastric 
can::inoma metastasis to,586 

Supracolic compartment, 144 
Suprahyoidei, musculi, 464, 544, 545t, 

560t, 562-563, 562t 
Suprapatellar pouch, during flexion, 391 

Suprapylorici, nodi lymphoidei, 230, 231 
Suprarenales, venae, 214, 214t 
Suprarenalis, glandula, 176, 178 

effects of autonomic nervous system on, 
244t, 623t 

Suprarenalrs, plexus, 236, 236t, 237 
urinary organ Innervation and, 239 

Suprascapu lares, nervus 
compression of,255 
in plexus brachialis, 322, 322t 

Supraspinatus, musculus, 273, 273t 
anterior shoulder and brachium, 

266-267 
bursa subacromialis and, 262 
posterior shoulder and brachium, 269, 

332 
Supraspinatus, tendina, 263 

in rotator cuff tear,273 
Supravesicalis, fossa, 135 
Surface anatomy 

of back, 40-41 
of brachium, 350-351 
of caput, 588-589 
of carpus, 352-353 
of manus, 352-353 
of membrum inferius, 450-451 
of membrum superius, 35~351 
of neck. 588-589 
of pelvis, 248-249 
ofthorax. 120-121 

Surfactant production, respiratory 
compromise and, 111 

Sympathetic Innervation 
of abdomen and pelvis, effects of, 244t 
of esophagus, 98 
of heart, 91 
of tracheobronchial tree, 98 

Sympathetic nervous system, 623 
in abdomen and pelvis, 244 

effects of, 244t 
autonomic plexuses and, 237 
effects of, 623t 
genitalia and, 247 
in thorax, 75, 75t 
urinary organs and, 246 

Symphysis, pubica, 248 
Symphysis pubica, 1 24-1 27 

diaphragma pelvis musculi and, 141 
in female pelvis, 151 
in male pelvis, 150 
as perineal boundary, 137 



Synaptic organization, in autonomic 
nervous system, 622 

Syndesmosis, tibiofibulare, 380, 409 
fibular fracture and,387 

Syndesmotic ligament!, of articulatio 
talocruralls, 408-409, 408t 

Synovial popliteal cyst,385 
Systema nervosa parasympathlca, 623 

in abdomen and pelvis, 244 
effects of, 244t 

effects of, 623t 
esophagus and, 98 
genitalia and, 247 
heart and, 91 
in thor.IX, 75t 
tracheobronchial tree, 98 
urinary organs and, 246 

Systema nervosum periphericum (PNS) 
components of, 592 
components of limbic regulation of, 621 

T 

Talocalcanea, articulatio, 406 
Talocalcaneonavicularis, articulatio, 406 
Talocruralis, articulatio, 402, 404-405 

ligamenta of, 408-409, 408t 
tendon sheaths and retinacula of, 415 
tibiofibular syndesmosis and, 380 

Talofibulare, ligamentum, 408t, 409 
Talometatarsale, articulatio, 403 
Talonavlcularis, articulatio, 403 
Talus,407 
Tarsus 

arcus of, 410 
ossae of, 400-401 

Taste, 619 
Taste innervation, 549 
TDLU, 63, 65.SeeTerminal duct lobular unit 

(TDLU) 
Tears, to menisci,387 
Telencephalon, 594-595 

in encephalon development, 593t 
fonnatio hippocampalis and, 596 
internal structures of, 597, 597t 
limbic system and, 621 
nervus olfactorius and, 471 t, 472 

Temporale, os, 526-527 
nervus facialis in, 478 
nervus vestibulocochlearis in, 481 
structures in, 527 

Temporalis, fossa, topography of, 501 
Temporalis, musculus, 468, 468t 
Temporalis superflcialis, arteria, 494, 494t 
Temporomandlbularis, articulatio, 540-541 

capsula, 463, 468 
Innervation of, 541 

dislocation of, 54! 
Tendlnae 

of digiti, 304-305 
of dorsum manus, 347 
palpable, of carpus, 352 
supraspinatus. See Supraspinatus, tendina 

Tension pneumothorax, 113 
Tensor fasciae latae, musculus, 374, 374t 

anterior femur, 366-367 
Tensor veli palatini, musculus, 545, 545t 
Teres major, musculus, 277, 277t 

anterior shoulder and brachium, 
264-267 

in back surface anatomy, 40 
posterior shoulder and brachium, 

268-271,332 
Teres minor, musculus, 273, 273t 

in back surface anatomy, 40 
posterior shoulder and brachium, 

268-271 
Tenninal duct lobular unit (TDLU), 63 

in breast cancer, 65 
Testicular primordium, 205 
Testiculares, venae, 214, 214t 
Testicularis, plexus, 236, 236t, 237 

lntestlnum tenue Innervation and, 240 
urinary organ Innervation and, 239 

Testis, 1 98-1 99, 1 99t 
descendus of, 204 
vas sangulneum of, 199, 199t 

Thalamus, 596-597, 597t 
spatial sense and, 61 8 

Thenaris, musculi, 312-313, 31 2t 
Thoracic volume, respiratory changes in, 

112 
Thoracic wall, 44-65 

arteriae and venae of, 56-57, 56t 
articulationes of, 48-49 
female mamma, 62-65. See also Mamma 

(female) 
innervation of, 58-59 
movement of, 48 
musculi of, 5()-51, SOt. See also 

Diaphragma 
neurovasculature of, 60-61 

Thoracica, arteria, 56 
Thoracica interna, vena, 70, 71 t 
Thoracica, segmenta (costa VI pair), 45 

elements of, 45t 
struclllre of, 45 

Thoraclca, spina, 5, St, 8 
articulationes zygapophyslales of, 1 4 
kyphosis of, 2, 2 
palpable processus spinosus at TXII, 4 
typical {TVI) structure of, 8 

Thoracicae, vertebrae (n-TXII). See 

Thoracica, spina 
Thoracicus, ductus, lymphatic drainage 

and, 72-73 
Thoracicus, nervus, longus, 322, 322t 
Thoracis, cavitas, 66-75 

arteriae, 66, 68-69 
divisions of, 66 
innervation of, 74-75 
lymphatics of, 72-73 
mediastinum divisions in, 67 
nodi lymphoidei, 1 00 
sectional CT views of, 67 
struclllres of, 66t 
venae, 66, 70-71 

Thorac:oacromialis, arteria, 56, 56t 
Thoracodorsalis, nervus, 323, 323t 
Thoracolumbalis, fascia, 23 

lamina superficial is 26 
in surface anatomy, 40 

Thoracolumbales, ligamenti, 20-21 
Thorax (chest), 66-75.See also Thora cis, 

cavltas 
arteria medulla lis segmentalls and, 61 0 
bony prominences of, 1 20 
cavltas pleura lis In, 102-1 19.5ee also 

Ciivitas(tis) pleuralis 
female, 121 

malevs., 44 
lymphatic pathways in, 73 
male, 121 

vs. female, 44 
mediastinum in, 76-101.5ee also 

Mediastinum 
musculi of, 120 
surface anatomy of, 12()-121 
wall of, 44-65.5ee also Thoracic wall 

Thromboembolus, 115 

Thymus, 80 
Thyroarytenoideus, musculus, 572, 572t 
Thyrohyoideus, musculus, 562-563, 562t 
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Thyroidea, arteria, superior, 492, 493t 
Thyroidea, cartilage, 570-571 

in caput and neck surface anatomy, 589 
In thorax surface anatomy, 120 

Thyroldea, glandula, 574 
neurovasculature of, 575 

nbla, 356-357,380-381 
nblal plateau, 382, 387 
nbialis anterior, musculus, 397, 397t 

anterior compartment. 392-393 
nbialis, nervus, communis, 433, 433t 
nbialis posterior, musculus, 399, 399t 

posterior compartment, 394-395 
nbiofibulares, ligamenti, 408t, 409 
nssue, erectile, in female, 1 93 
Tonsilla palatina, 552 

infections of, 553 
Tonsilla pharyngea, 552 

infections of, 553 
Tonsillae, 552 

infections of, 553 
Trachea, 1 10 
Tracheobronchial tree, 116-117 
Tractus, medulla spinalis 

ascendens, 613-614, 614t 
descendens, 613, 61 5, 61 St 

Transversalis, fascia, 133, 133t 
Transversum superior, ligamentum 

articulatio glenohumeralis and, 261 
of scapula, o.ssified,155 

Tranversi, processi 
of atlas, 565 
In spina thoraclca, 44, 45 
vertebral, 5, St 

Transverso.splnalls, musculus, 32-33, 32t 
Transversus abdomlnls, musculus, 130-

131,138-139, 13Bt 
of canalis inguinalis, 133, 133t 
vagina musculi recti abdominis and, 1 34 

Transversus thoracis, musculus, 50-51, 
SOt 

Trapezium, os, 300 
MR image of, 301 
tuberculi of, 299, 303 

Trapezius, musculus, 276, 276t 
anterior shoulder and brachium, 

264-267 
in back surface anatomy, 40 
in neck and, 560-561, 561t 
origins and insertions, 464-465 
paralysis of, 486 

posterior shoulder and brachium, 
268-271,332 

Trapezoideum, os, 300 
MR Image of, 301 

Triceps brachll, musculus, 279, 279t 
axilla and, 333, 333t 
In back surface anatomy, 40 
posterior antebrachium, 290-291 
posterior shoulder and brachium, 

268-271 
Triceps surae, musculus, 398, 398t 

posterior compartment, 394-395 
Trigeminus, nervus (CN V), 476-477 

in cavitas oris, 547 
injury to, effects of, 476t 
location, overview, 470 
mandibular division (CN V,), 476-477, 

476t 
in fossa infratemporalis, 503 
musculi masticatorii and, 464, 468, 488 

maxillary division (CN V,), 476-477, 
476t 

fossa pterygopalatina and, 505 
nervus auricularis innervation by, 529 
ophthalmic division (CN V,). 476-477, 

476t 
origin, 471 t 
sensory rami of, 489 

Trigoni 
in cardiac skeleton, 86 
hypoglossal, 487 
olfactory, 472 

Trigonum carotlcum, 580, 589 
Trigonum sacra lis In back surface anatomy, 

41 
Trigonum subocclpltalls, 585 
Triquetrum, os, 300 

MR image of, 301 
Triradiatus, cartilage, 125,359 
Trochanter major, in back surface anatomy, 

40 
Trochlea humeri, 256--257 
Trochlearis, nervus {CN IV), 474 

injury to, effects of, 474t 
location, overview, 470 
origin, 471 t 
palsy, 509 

"True" traction diverticula,97 
Tuba auditiva, 530 

infection in, 517 
musculi of, 555 

Tuba (fallopl) uterlna, 1 88-189 
function of, 1 86t 
pelvis and, 151 
In urogenital system, 186 

Tubal (extrauterine) pregnancy, 143, 

189 

Tuberculi 
of atlas, 565 
costa lis. See Costae, tuberculum 
of os scaphoideum, 303 
of os trapezium, 303 
pubic, 248, 362 
in spina cervicalis, 558 

Tuberculosis, 107 
Tuberositas ischii, 124-127 

in back surface anatomy, 40 
as perineum boundary, 137 

Tuberositas minus, in thoracic surface 
anatomy, 120 

Tuberositas, in surface anatomy 
of back, 40 
ofthorax, 120 

Tubuli seminiferi, 199 
Tumor metastasis 

in breast cancer, 65 
to nodi lymphoidei cervicales,586 
portal venous system and,175 

Tunica albuginea, 198-199 
Tunica dartos, 196, 198-199, 199t 
Tunica vaginalis, 196 

lamina parietalis and visceral is, 1 98-199, 
199t 

Twelfth costa (TXII), palpable processus 
splnosus at, 4, 8 

Tympanlca superior, arteria, 534, 534t 

u 

Ulcera 
gastric, 159 

peptic, 143 
Ulna, 280-281 

at carpus, 298, 299 
in membrum superius, 252-253 

Ulnar tunnel, 343 
Ulnare, ligamentum collaterale, 284-285, 

284t 
Ulnaris, arteria, 317 
Ulnaris, nervus, 326t, 329 

damage to, 329 
musculi innervated by, 329t 



in regia carpalis, 342 
sensory distribution, 329 

Ulnaris palsy, nerws, 329 
Umblllcales, plicae, 135 
Umblllcalis, arteria, 222, 222t 

adult remnant of, 95t 
postnatal, 95 
In prenatal circulation, 94 

Umbilicalis, medulla, postnatal, 95 
Umbilicalis, vena, 94-95 

adult remnant of, 95t 
Umbilicus, 13D-131 

in prenatal circulation, 94 
in thor.IX surface anatomy, 21, 120 

Uncinatus, processus, 1 5 
articulatio um:ovtrtebralis and, 14, 14t, 15 
nerws spinalis and arteria vertebra lis 

proximity to, 15 
in spina cervicalis, 558 

Uncovertebralis, articulatio, 14-15, 14t 
Ureter, 180-1 81 

embryonic derivatives of, 205t 
accessol)' sex glands and, 200 

Uretericus, plexus, 237 
pelvic innervation and 

in female, 242 
in male, 243 

urinal)' organ innervation and, 239 
Urethra, 184-185, 200 

embryonic derivatives of, 205t 
lymphatic drainage of, 227 

Urlnaria, vesica, 182-1 85 
effects of autonomic nervous system on, 

244t, 623t 
embryonic derivatives of, 205t 
In female, 183-185 
lymphatic drainage of, 227 
inmale,182,184-185 

accessol)' sex glands and, 200 
referred pain from,246 

Urinal)' organs, 176-185 
autonomic innervation of, 246 
effects of autonomic nervous system on, 

244t, 623t 
nodi lymphoidei of, 228 

Urogenital system, 186-187 
embryonic structures, derivatives of, 

205t 
Urogenitalis, regie, 154 

in female regio perinealis, 136 
Uterovaginalis, plexus, 242 

Uterus, 1 88-189 
effects of autonomic nervous system on, 

244t, 623t 
function of, 1 86t 
In pelvis, 151 
In urogenital system, 186 

UVula, 550, 552-553 
UVulae, musculus, 545, 545t 

v 

vagina, 190-191, 136, 1 51 
function of, 186t 
location of, 136, 151 
in urogenital system, 186 
vestibulum vaginae of, and glandulae 

vestibulares, 192 
vagina musculi recti abdominis, abdominal 

walland,134 
vaginae tendinae carpales, of dorsum of 

manus, 310, 310t 
vaginae tendinum 

carpal and digital, 306 
communication between,307 

oftarsus,415 
vagus, nervus (CN X). 470, 471 t, 484-485, 

484t 
basis cranii and, 465 
course and rami of, 485 
esophageal innervation and, 98 
gustatory system and, 619 
Injury to, effects of, 484t 
In lingua Innervation, 549 
nerws auricularis Innervation by, 529 
In parasympathetic nervous system In 

thorax, 75, 75t 
valva aortae, 86, 87 

auscultation site for, 87, 87t 
valva of Kerckring, 160 
valva pneumothorax, 113 

valva semilunares, during ventricular 
diastole, 86 

valva trunci pulmonalis, 86-87 
auscultation site for, 87, 87t 

valvae atrioventriculares, 86-87 
auscultation sites for,87, 87t 

valvular heart disease, heart sounds and, 
87, 87t 

vasculature. See Arteriae; Neurovasculature; 
Venae; individually nomed arteries 
and veins 

Vasti, musculi, 366-369, 378, 378t 
Vena cava inferior, 70-71,214-216 

azygos system and, 70-71 
In blood circulation, 82 
In prenatal circulation, 94 
tributaries of, 214, 214t 

Vena cava superior, 70-71. 71t 
In blood circulation, 82 
impeded flow in,567 
in prenatal circulation, 94 
thoracic tributaries of, 71 t 

Vena jugularis.See Jugularis, vena 
Venae. See also individually named 

venae 

of abdomen, 214-221 
of a uris interna, 537 
of back, 35 
of basis cranii, 607 

foramina for, 458 
of brainstem, 607 
of bulbus oculi, 517 
of caput and neck, 496-497 
of cavitas thoracica, 66, 70-71 
of diaphragma, 54, SSt 
of encephalon, 606 
of esophagus, 99, 99t 
of genitalia 

female, 195, 225 
male, 202, 225 

of glandula thyroidea and parathyroid ea. 
575 

of heart. 88-89 
of medulla spinalis, 61 1 
of membrum lnferlus, 422 

superflclalls, 434-435 
venae perfol'ilntes, 423 

of membrum superius, 318 
venae superficiales, 330 

of neck, 567 
of orbita, 51 0 
orbita and, 506t 
of pelvis, 222-225, 222t 
ofpulmo,114-115,115t,118 
of rectum, 224 
of testis, 199, 199t 
of thoracic wall, 57 
of tracheobronchial tree, 1 1 7 

Venipuncture, 318 
Ventricular system, in encephalon, 605 

in situ, 605 
Ventriculus latel'illis, 597. 597t, 605 
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Ventriculus (encephalon), 597, 597t 
and CSF circulation, 604 
system of, 605 

Ventriculus (heart), 85-86 
arteria pulmonalls and, 114 
arteriae coronariae distribution and, 89 
blood circulation and, 82 
lymphatic drainage of, 1 00 

Vertebra prominens (C7), 6, 558 
in back surface anatomy, 40 
ligamentum nuchae and, 19 

Vertebrae, 2, 5, 5t 
cervicales, 6-7.See Spina cervicalis 
lumbales, 9. See Spina lumbalis 
sacrales, 1 0-1 1. See Os .sacrum 
thoracicae, B. See Spina thoracica 

Vertebrae, arcus 
articulationes of, 14-15, 14t.See also 

Zygapophyseales, articulationes 
ligamenti of, 18, 559t 

Vertebrae, corpus, 5, 5t 
articulationes of, 14, 14t, 15.5ee also 

Uncovertebrales, articulationes; 
Zygapophyseales, articulationes 

ligamenti of, 559t 
thoracic, 44, 45 
ventral slippage of, 7 

Vertebrae, ligamenti, 18-19, 1 8t 
Vertebrae sacrales (SI-SIV). See Sacrum, os 
Vertebrale, foramen, 5, 5t 

plexus venosus vertebral is and, 35 
Vertebralls, arteria, processus unclnatus 

proximity to, 15 
Vertebralls, plexus venosus, 57, 611 
Vesica blliaris, 172-173 

location of, 147 
referned pain from, 246 
truncus coeliacus and, 210 

Vesica seminales, 200, 243 
effects of autonomic nervous system on, 

244t, 623t 

Vesica urinea.See Urinary bladder 
Vesica lis, arteria and venae, 222, 

222t 
Veslcalis, plexus, pelvic Innervation and 

In female, 242 
In male, 243 
urinary organ Innervation and, 239 

Vesica lis, plexus venosus, 222, 222t 
Vestibular system, 61 8 
Vestibulare, glandulae, major and minor, 

186 
function of, 1 B6t 
primordium of, 205 
in urogenital system, 1 86 
and vestibulum vaginae, 192 

Vestibularis, nerws. See 

Vestibulocochlearis, nerws 
(CNVIII) 

Vestibulocochlearis, nervus (CN VIII), 480, 
480t, 537 

auditory system and, 619 
in auris intema, 537 
injury to, effects of, 480t 
location, overview, 470 
origin,471t 
in os temporale, 481 

Vestibulum oris, 550, 550t 
Visceralis, fascia(e) 

cervical is profunda, 577, 577t 
in female pelvis, 151,152 
in male pelvis, 1 50, 1 53 
pelvic, 154 

Vlsceralis, flbrae 
nervi cranlales, 471, 471t 

efferent, of nerws glossopharyngeus, 
483 

and referred pain,l46 
Visceral nervous system.See Autonomic 

nervous system 
Viscera lis, pleura, 1 03 

lymphatic drainage of, 118 

Viscerocranium, 454t 
Vision, light reflection by lens and, 51 9 
Visual axis, nervus oculomotorius palsy and, 

509 
Visual cortex, 616 
Visual field defects, 617 
Visual perception, 616 
Visual system, 616-617, 616t 

lesions of, 617 
Vocalis, musculus, 572, 572t 
VSD (septum ventriculare defect),95 
Vulva, 186t 

w 

Wald~r's ring, 552, 552t 
Waves, in ECG recording,90 
Weakness, of musculus gluteus minimus, 

431 
Wedge resection (segmentectomy), 109 
"Whiplash" injury, 7 
Wilson lead, in ECG,90 
Wolffian duct, 205, 205t 

X 

Xiphoideus, processus, 44, 46, 120 
diaphragrna and, 52 
thoracic wall musculi and, 51 

z 

"Z"Ilne, 97 
Zenkl!r's diverticula, 97 
Zona orbicularis, 364 
Zonulares, flbrae, 51 8 

light reflection by lens and, 51 9 
Zygapophyseales, articulationes, 14, 14t 

innervation of, 36 
in spina cervicalis, 558 

Zygomaticus, musculus, 467, 467t 
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