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and conn e c tio ns  are expla ined easily  to  understand.
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Editors

Prof. Dr. Friedrich Paulsen

Dissecting Courses fo r Students

In his teaching, Friedrich Paulsen puts great emphasis on the fact 
that students can actually dissect on cadavers o f body donors. "The 
hands-on experience in dissection is extremely important not only 
for the three-dimensional understanding o f anatomy and as the basis 
for virtually every medical profession, but for many students also 
clearly addresses the issue o f death and dying for the first time. The 
members o f the dissection team not only study anatomy but also 
learn to deal with this special issue. A t no other time medical 
students w ill have such a close contact to their classmates and 
teachers again."
"The dissection links in the atlas lead to online images that are 
relevant for the dissection. You can print them and take them along. 
The offered dissection tips are not instructions, but make sure that 
you are oriented exceptionally well and not 'cutting in the dark'."

P ro fesso r Friedrich Paulsen (born 1965 in Kiel) passed th e  'A b itu r ' in 
B ru nsw ick  and tra ined  su ccess fu lly  as a nurse . A fte r  s tudy ing  hum an 

m ed ic ine  in Kiel, he becam e sc ie n tific  associa te  a t th e  In s titu te  o f 
A na tom y, D ep a rtm e n t o f Oral and M axillo fac ia l S urgery and th e  

D ep a rtm e n t o f O to la ryngo logy, Flead and N eck S urgery o f the  
C hris tian -A lb rech ts-U n ive rs itä t Kiel. In 2002 , to g e th e r w ith  his 

co lleagues, he w a s  aw arded  th e  Teach ing  A w ard  fo r  ou ts tand ing  
teach ing  in th e  fie ld  o f ana tom y a t th e  M ed ica l Faculty o f the  

U n ive rs ity  o f Kiel. O n severa l occasions he ga ined w o rk  experience  
abroad in th e  academ ic  sec tion  o f th e  D ep a rtm e n t o f O ph tha lm o logy, 

U n ive rs ity  o f B ris to l, UK, w h e re  he d id  research fo r  severa l m on ths .

From  2004  to  2010 as a U n ive rs ity  P ro fessor, he w a s  head o f the  
M acroscop ic  A n a to m y  and P rosecto r S ection  a t th e  D ep a rtm e n t o f 

A n a to m y  and Cell B io logy o f th e  M artin -Lu ther-U n ivers itä t Halle- 
W itte n b e rg . S ta rting  in A pril 2010, P ro fesso r Paulsen becam e th e  
Chairm an a t th e  In s titu te  o f A n a to m y  II o f th e  Friedrich-A lexander- 

U n ive rs itä t E rlangen. S ince 2006, P ro fessor Paulsen is a board 

m e m b e r o f th e  A na tom ica l S oc ie ty  and 2009 he w a s  e le c te d  the  
genera l se cre ta ry  o f th e  In te rnationa l Federa tion  o f A sso c ia tio n s  o f 
A n a to m y  (IFAA).

Prof. Dr. Jens Waschke

M ore Clinical Relevance in Teaching

From March 2011 on, Professor Jens Waschke is Chairman of 
Department I at the Institute o f Anatomy and Cell Biology at the 
Ludwig-Maximilians-Universitat (LMU) Munich. " For me, teaching at the 
department o f vegetative anatomy, which is responsible for the 
dissection courses o f both Munich's large universities LMU andTU, 
emphasizes the importance o f teaching anatomy with clear clinical 
relevance", says Jens Waschke.
"The clinical aspects in the Atlas introduce students to anatomy in the 
first semesters. A t the same time, it indicates the importance o f this 
subject for future clinical practice, as understanding human anatomy 
means more than just memorization o f structures."

P ro fesso r Jens W a sch ke  (born in 1974) hab ilita ted  in 2007 a fte r 
g radua tion  fro m  M edica l School and c o m p le tin g  a docto ra l th e s is  a t 
th e  U n ive rs ity  o f W uerzbu rg . From  2003 to  2004  he jo ined  P ro fessor 
Fitz-Roy C urry a t th e  U n ive rs ity  o f C alifornia  in Davis fo r  a n ine  m o nth s  
research v is it. S ta rting  in June  2008, he becam e th e  C hairm an a t the  
In s titu te  o f A n a to m y  and Cell B io logy  III a t th e  U n ive rs ity  o f 
W uerzbu rg , in 2005, to g e th e r w ith  h is  co lleagues, P ro fessor W aschke 
w a s  aw arded  th e  A lb e rt Koe lliker Teach ing  A w a rd  o f th e  Facu lty  o f 
M ed ic ine  in W uerzbu rg . In 2006, he w a s  aw arded  th e  W o lfgang  
Bargm ann Prize o f th e  A na tom ica l Society.

His m ain research area conce rns  ce llu la r m echa n ism s th a t co n tro l th e  
adhesion  b e tw e e n  ce lls  and th e  ce llu la r ju n c tio n s  es tab lish ing  the  
o u te r and inne r barrie rs  o f th e  hum an body. The a tte n tio n  is focused  
on th e  regu la tions  o f th e  endo the lia l barrie r in in fla m m a tio n  and th e  
m echan ism s, w h ich  lead to  th e  fo rm a tio n  o f fa ta l derm al b lis te rs  in 
pem ph igus, an a u to im m u n e  d isease. The  goal is to  gain a b e tte r 
unders tand ing  o f ce ll adhesion  as a basis fo r  th e  d eve lo p m e n t o f n e w  
th e ra pe u tic  s tra teg ies .

H is m ain research  area conce rns  th e  innate  im m un e  sys te m . Top ics 

o f specia l in te re s t are a n tim icrob ia l pep tides, tre fo il fa c to r pep tides, 
su rfa c ta n t p ro te ins , m uc ins , cornea l w o u n d  healing, as w e ll as s tem  

ce lls  o f th e  lacrim al g land and d iseases such as eye in fec tions , dry 
eye, o r os te o a rth ritis .
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Translators

Prof. Dr. Thomas Klonisch

P ro fessor Thom as K lonisch (born 1960) s tu d ie d  hum an m ed ic ine  at 

th e  R uhr-U n ive rs itä t B ochum  and th e  Jus tu s -L ie b ig -U n ive rs itä t (JLU) 
G iessen. He su ccess fu lly  co m p le te d  his docto ra l th e s is  a t th e  In s titu te  

o f B ioch e m is try  a t th e  Facu lty  o f M e d ic ine  o f th e  JLU  G iessen and 
becam e a sc ie n tific  associa te  at th e  In s titu te  o f M ed ica l M icrob io logy, 

U n ive rs ity  o f M ainz (1 9 8 9 -1 9 9 1 ). A s  an A lexander von H um b o ld t 
F e llow  he jo ined  th e  U n ive rs ity  o f G uelph, O ntario , Canada, fro m  

1 99 1 -1 99 2  and, in 1 9 9 3 -1 9 9 4 , co n tinued  his research at th e  O n ta rio  
V e te rina ry  C ollege, G uelph, O n ta rio . From  1 9 9 4 -1 9 9 6 , he jo ined  th e  

im m un o p ro te in  e ng inee ring  g roup  at th e  D ep a rtm e n t o f Im m unology, 
U n ive rs ity  C ollege London, UK, as a se n io r research fe llo w . From  
1 9 9 6 -2 0 0 4  he w a s  a sc ie n tific  associa te  a t th e  D ep a rtm e n t o f 

A n a to m y  and Cell B io logy, M a rtin -L u th e r-U n ive rs itä t H a lle -W ittenberg , 
w h e re  he rece ived  his acc red ita tion  as a n a to m is t (1999), co m p le te d  

his hab ilita tion  (2000), and held con tin u o us  national research fu n d in g  
by  th e  G erm an Research C ouncil (DFG) and G erm an C ancer Research 

Foundation (D eu tsche  K rebshilfe). In 2004, he w a s  appo in ted  Full 
P ro fessor and Head a t th e  D ep a rtm e n t o f H um an A n a to m y  and Cell 

Science a t th e  Faculty o f M ed ic ine , U n ive rs ity  o f M an itoba , W inn ipeg , 
Canada, w h e re  he is cu rre n tly  se rv ing  his second  te rm  as d ep a rtm e n t 
chairm an.

H is research  areas concern  th e  m echa n ism s e m p loyed  by cancer ce lls 
and th e ir  cance r s te m /p ro g e n ito r ce lls  to  enhance  tis su e  invasiveness 

and surviva l s tra teg ies  in response  to  an ticance r tre a tm e n ts . One 
particu la r fo c u s  is on  th e  ro le  o f endocrine  fac to rs , such as the  
re laxin-like  ligand-receptor sys te m , in p rom o tin g  ca rc inogenesis .

Prof. Dr. Sabine Hombach-Klonisch

Teach ing  c lin ica lly  re levan t ana tom y and c lin ical case-based ana tom y 
learn ing  are  th e  m ain teach ing  fo c u s  o f Sabine H om bach-K lon isch  at 
th e  M edica l Facu lty  o f th e  U n ive rs ity  o f M an itoba . S ince her 
a p p o in tm e n t in 2004, P ro fesso r H om bach has been nom ina ted  
annua lly fo r  teach ing  aw ards by  th e  M an itoba  M edica l S tuden t 
A ssocia tion .

Sabine H om bach  (born 1963) g radua ted  fro m  M edica l School a t th e  
Jus tu s -L ie b ig -U n ive rs itä t G iessen in 1991 and su ccess fu lly  co m p le te d  
h er docto ra l th e s is  in 1994. F o llow ing  a ca reer b reak to  a tte n d  to  her 
tw o  ch ild ren  she re-engaged as a sess iona l lec tu re r a t th e  D ep a rtm e n t 
o f A n a to m y  and Cell B io logy  o f th e  M artin -L u th e r-U n ive rs itä t 
H a lle -W ittenbe rg  in 1997 and rece ived  a post-doctora l fe llo w s h ip  by 
th e  p rov ince  o f S axony-A nhalt fro m  1 99 8 -2 00 0 . The rea fte r, she jo ined 
th e  D ep a rtm e n t o f A n a to m y  and Cell B io logy  as a sc ie n tific  associa te . 
P ro fessor H om bach received her accred ita tion  as a n a to m is t in 2003 
by  th e  G erm an S oc ie ty  o f A n a to m is ts  and by  th e  M ed ica l A ssoc ia tion  
o f Saxony-A nhalt and co m p le te d  h er hab ilita tion  a t th e  M edica l Faculty 
o f th e  M a rtin -L u th e r-U n ive rs itä t H a lle -W ittenbe rg  in 2004 . In 2004, 
P ro fessor H om bach w a s  appo in ted  A ss is ta n t P ro fesso r a t the  
D ep a rtm e n t o f  H um an A n a to m y  and Cell S cience, Facu lty  o f M ed ic ine  
o f th e  U n ive rs ity  o f M an itoba . She has been th e  re c ip ien t o f th e  
M e rck  European Thyro id  von B asedow  Research Prize by th e  Germ an 
Endocrine  S oc ie ty  in 2002 and received th e  M urray  L. Barr Young 
In ve s tig a to r A w a rd  by  th e  Canadian A ssoc ia tion  fo r  A na tom y, N eurob i­
o lo g y  and Cell B io logy in 2009.

Her m ain research  in te re s ts  are in th e  fie ld  o f cancer research  and 
env ironm en ta l tox ican ts . Her fo cu s  in cancer research is to  ide n tify  
th e  m o lecu la r m echa n ism s th a t regu la te  cance r ce ll m ig ra tion  and 
m e tas tas is . She em p lo ys  un ique ce ll and anim al m ode ls  and hum an 
p rim ary  ce lls  to  s tu d y  e p ig e ne tic  and transgene ra tiona l e ffe c ts  
fa c ilita te d  by env ironm en ta l chem ica ls .

(c) ketabton.com: The Digital Library



Preface

In th e  p re face  to  th e  f irs t ed ition  o f his A tlas, Johannes S obotta  w ro te  

in M ay  1904: "M a n y  years  o f expe rience  in ana tom ica l d isse c tio n  led 
th e  au th o r to  p roceed  w ith  th e  p resen ta tion  o f th e  periphera l nervous 

sys te m  and th e  b lood vesse ls  such th a t th e  illu s tra tions  o f th e  book are 
p rese n te d  to  th e  s tu d e n t e xactly  in th e  sam e m anne r as body parts  are 

p rese n te d  to  th e m  in th e  d isse c tio n  labora tories, i.e. s im u lta n e ou s  
p resen ta tion  o f b lood  vesse ls  and nerves o f th e  sam e region. A lte rna t­

ing d escrip tive  and im age m a te ria ls  are d is tin c tive  fe a tu re s  o f th is  atlas. 
The im ages are th e  core  p iece  o f th e  a tlas. A p a rt fro m  ta b le  legends, 

auxilia ry and sch em a tic  d raw ings, th e  d escrip tive  m ateria l inc ludes 
sh o rt and conc ise  te x t parts  su itab le  fo r  use o f th is  book in th e  g ross 
ana tom y labora to ry ."

A s  w ith  fash ions, reading and s tu d y  habits o f s tu d e n ts  change  period i­
cally. The  m u ltim e d ia  p resence  and availab ility  o f in fo rm a tio n  as w e ll as 

s tim u li are ce rta in ly  th e  m ain reasons o f eve r chang ing  s tu d y  habits. 
These  d e ve lo pm e n ts  and chang ing  dem ands o f s tu d e n ts  to  te x tb o o ks  

and a tlases, w h ich  th e y  u tilise , as w e ll as th e  ava ilab ility  o f d ig ita l m edia 
o f te x tb o o k  co n te n ts , is accoun ted  fo r  by ed ito rs  and pub lishers. A pa rt 

fro m  in te rv ie w s  and s ys te m a tic  su rveys  o f s tuden ts , th e  te x tb o o k  sec­
to r  is occasionally  an ind ica to r enab ling  th e  evalua tion  o f expe c ta tio n s  

o f s tu d e n ts . D eta iled  te x tb o o ks  w ith  th e  abso lu te  c la im  o f co m p le te ­
ness are exchanged in fa vo u r o f educationa l books th a t are ta ilo red  to  

th e  d idac tic  needs o f s tu d e n ts  and th e  co n te n ts  o f th e  s tu d y  o f hum an 
m edic ine , d en tis try , and b iom ed ica l sc iences, as w e ll as th e  co rre ­

spond ing  exam ina tions. S im ilarly, illu s tra tions  in a tlases such as th e  
S obotta , w h ic h  conta in  exac t na tu ra lis tic  dep ic tio n  o f real anatom ica l 

spec im ens, fa sc ina te  d oc to rs  and associa ted  m edica l p ro fe ss io n s  fo r 
m any g ene ra tions  th ro u g h o u t th e  w o rld . H ow eve r, s tu d e n ts  som e­

tim e s  perce ive  th e m  as to o  co m p lica te d  and deta iled. Th is aw areness 
requ ires th e  cons ide ra tion  o f h o w  th e  s tre n g th  o f th e  a tlas, w h ich  is 

know n  fo r  its  standards o f accuracy and qua lity  during  its  centenn ia l 
ex is tence  fe a tu ring  22  ed itions , can be adap ted  to  m ode rn  educationa l 

co nce p ts  w ith o u t c o m pro m is in g  th e  o e u v re 's  un ique charac te ris tics  
and au th en tic ity . A fte r  ca re fu l cons ide ra tion , E lsev ie r and th e  ed ito rs  
P ro fesso r Reinhard Putz and P ro fessor Reinhard Pabst, w h o  w e re  in 

charge o f th e  atlas up  to  its  2 2 nd e d ition , cam e to  th e  conc lus ion  th a t a 
n e w  ed ito ria l te a m  w ith  th e  sam e g rea t e n thus iasm  fo r  ana tom y and 

teach ing  w o u ld  m e e t th e  n e w  re qu ire m e n ts  best. T o g e th e r w ith  th e  

E lsevie r pub lish ing  house, w e  are e x tre m e ly  p leased to  be  charged 
w ith  th e  n e w  co m po s itio n  o f th e  23rd e d itio n  o f Sobotta . In redesign ing , 

a ve ry  c lear ou tlin e  o f co n te n ts  and a d idac tic  in trod u c tio n  to  th e  p ic­
tu re s  w a s  taken  in to  accoun t. N o t every  fash ion  is accom pan ied  w ith  

so m e th in g  e n tire ly  new . U nder d idactica l aspects  w e  have rev is ited  th e  
o ld  co nce p t o f a th re e -vo lu m e  atlas, as used in S obo tta 's  f irs t ed ition , 

w ith : General A n a to m y  and M uscu loske le ta l S ys tem  (vol. 1), Internal 
Organs (vol. 2), and Head, N eck, and N eu roana tom y (vol. 3). W e  have

also adop ted , a lthough  s lig h tly  m od ified , th e  approach m en tio n e d  al­
ready in th e  p reface o f th e  f irs t e d ition , i.e. com b in ing  th e  fig u re s  in th e  
atlas w ith  exp lanatory  te x t w h ich  is an o ld  tre n d  being  cu rren tly  back 

in to  fash ion  once  m ore . Each im age is accom pan ied  by  a s h o rt explana­

to ry  te x t, w h ic h  se rves to  in troduce  s tu d e n ts  to  th e  im age , expla in ing 
w h y  th e  particu la r prepara tion  and p resen ta tion  o f a region  w a s  se le c t­
ed. The  ind iv idua l chap ters  w e re  sys te m a tica lly  o rgan ised  in te rm s  of 

cu rre n t su b je c t m a tte r and preva iling  s tu d y  hab its; o m itte d  and incom ­
p le te  illu s tra tions  -  particu la rly  th e  sys te m a tics  o f th e  neurovascular 

p a th w a ys  -  w e re  su pp le m en te d  o r rep laced. The m a jo rity  o f th e se  n ew  
fig u re s  are concep tua lised  to  fa c ilita te  s tudy ing  th e  re levan t pa thw ays  

o f b lood supp ly  and innerva tion  by  d idactica l aspects. W e  have also 
rev ie w ed  m a ny  ex is tin g  fig u re s , reduced  fig u re  legends, and h ig h lig h t­

ed ke yw o rd s  by bo ld  p rin t to  s im p lify  access to  th e  ana tom ica l con ­
te n ts . N um erous  c lin ical exam p les  are used to  enhance th e  " life le s s  

a n a to m y ", p rese n t th e  re levance o f ana tom y fo r  th e  fu tu re  ca reer to  
th e  s tu d e n t, and prov ide  a ta s te  o f w h a t's  to  com e. In tro d u c tion s  to  th e  

ind iv idual chap te rs  rece ived a n e w  concep tua l des ign , covering  in b rie f 
a su m m a ry  o f th e  con te n t, th e  associa ted  c lin ical aspects, and re levant 

d isse c tio n  s te p s  fo r  th e  covered  to p ic . It se rves as a ch e ck lis t fo r  th e  
re qu ire m e n ts  o f th e  In s titu te  o f M edica l and Pharm aceutical Exam ina­
tio n  Q ues tions  (IM PP) and is based on th e  G erm an oral part o f th e  

prec lin ica l m edica l exam ina tion  (Physikum ). A lso  n e w  are b rie f in tro ­
d uc tio n s  to  each to p ic  in e m bryo lo gy  and th e  on line  conn e c tio ns  o f th e  

atlas w ith  th e  ab ility  to  dow n load  all im ages fo r  repo rts , lec tures , and 
p resen ta tions.

W e  w a n t to  e m phas ise  tw o  po in ts :

1. The " n e w "  S obotta  in th e  2 3 rd ed ition  is n o t a s tu d y  atlas, c la im ing 
co m p le te n ess  o f a com prehens ive  kn ow le dg e  and, thus , does not 

t ry  to  co nve y  th e  in ten tio n  to  replace an accom pany ing  te x tb o o k .
2. No m a tte r h o w  good th e  d idac tic  approach, it canno t re lieve  th e  s tu ­

d e n ts  o f s tudy ing , b u t aid in v isua lisa tion . A n a to m y  is n o t d if f ic u lt to  
s tudy, b u t ve ry  tim e -con su m in g . Sacrific ing  th is  tim e  is w o rth w h ile , 

s ince  phys ic ians and p a tien ts  w ill b e n e fit fro m  it.

The  goal o f th e  23rd ed ition  o f S obotta  is n o t o n ly  to  fa c ilita te  learn ing, 
b u t a lso to  m ake learn ing exc itin g  and a ttrac ting , so th a t th e  atlas is 

co nsu lte d  during  th e  s tu d y  period  as w e ll as in th e  course  o f p ro fe s ­
siona l p ractice .

E rlangen and W uerzbu rg , s u m m e r 2010 , e xac tly  106 years a fte r th e  
f irs t ed ition .

Friedrich Paulsen and Je ns  W aschke
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The Thorax -  
Partly Intricate Organs

The th o ra c ic  cage (Cavea tho rac is ) co n ta in s  th e  h ea rt (Cor) and th e  
lungs (Pu lm ones). In a n c ie n t tim e s , it w a s  be lieved  th a t life  sp ir its  a long 
w ith  th e  inha led  air reached th e  lungs, m ixed  w ith  b lood in th e  heart, 
w h ic h  w a s  a t th a t t im e  th o u g h t to  be  th e  se a t o f th e  soul, and d is­
tr ib u te d  th ro u g h o u t th e  w h o le  body by  th e  b lood  ve sse ls . Even today, 
th e  h ea rt is s till cons ide red  to  be th e  eng ine  o f life  and in co lloqu ia l 
te rm s  it is a lso re fe rred  to  as th e  ce n tre  o f e m o tio n s . S c ien tifica lly , th e  
heart is d e fin e d  as a h o llo w  m u sc le  w h ic h  pum p s b lood  th ro u gh  th e  
lesse r c ircu la tion  o f th e  lungs (pu lm onary  c ircu la tion ) and th e  g rea te r 
c ircu la tion  o f th e  body (sys te m ic  c ircu la tion ): The le ft s ide o f th e  h e a rt  
p u m p s  oxyge n a te d  b lood  in to  th e  sys tem ic  c ircu la tion  w h ic h  trans­
p o rts  th e  b lood  to  th e  o rgans via a rte ries  (leaving th e  heart). B lood ve s­
se ls  o f th e  m ic roc ircu la tio n  branch o u t to  a llo w  th e  n u tr ie n t and gas 
exchange  a t th e  cap illa ry  leve l. Th e  ve ins  re tu rn  d eo xyg e na ted  b lood  to  
th e  r ig h t s ide o f th e  h e a rt fro m  w h e re  th e  b lood  is fo rw a rd e d  to  th e  
p u lm o n a ry  c ircu la tion . P u lm onary a rte ries  tra n s p o rt d eoxygena ted  
b lood  to  th e  lungs. In a n e tw o rk  o f p u lm o n a ry  capilla ries th e  deoxyge ­
nated b lood fin a lly  reaches th e  a lveo li, is en riched  w ith  oxygen  and 
tra n s fe rre d  via p u lm o n a ry  ve in s  to  th e  le f t  a trium . Th is  c o m p le te s  th e  
b lood  c ircu la tion .

The  fu n c tio n  o f th e  heart as a p um p  is espec ia lly  fa sc ina ting : On av­
e rage th e  heart ra te  is 70  bea ts p e r m in u te  and w ith  e very  sys to lic  
co n tra c tion  th e  heart fo rc e s  70  m l o f b lood  in to  th e  c ircu la tion . Even 
w ith o u t fu r th e r  s tim u la tio n  o f th e  heart in "e x c ite m e n t" ,  it bea ts m ore  
than 100 ,000  tim e s  p er day and 36 m illion  tim e s  p er year. The  vo lu m e  
o f b lood (206 ,000  m 3), w h ic h  is p um ped  by  th e  heart in th e  course  o f 80 
years, w o u ld  be s u ffic ie n t to  fill 80  O lym p ic  s w im m in g  poo ls . Con­
ve rse ly , no  fu n c tio n  o f th e  body w o u ld  be p oss ib le  w ith o u t th e  heart: 
in m o s t cases cardiac a rre s t is an im m e d ia te  cause  o f  death.

In th e  d isse c tio n  course , th e  ope n ing  o f th e  th o ra c ic  ca v ity  is perce ived  
w ith  m ixed  fe e lin g s  o f a w e , e x c ite m e n t and in te re s t by  teach ing  pro­
fess ion a ls  and s tu d e n ts . The expo su re  o f heart and lungs as w e ll as th e  
e n t it le m e n t to  to u ch  and obse rve  th e se  vita l o rgans is perce ived  as a 
g rea t p riv ilege  during  th e se  tra in in g  sessions.

The M ediastinum

A  sag itta l m ass ive  separa tion  c ro sses  th e  Thorax fro m  th e  rear a spect 
o f th e  S te rnum  to  th e  ventra l a spe c t o f th e  th o ra c ic  ve rteb rae . It is 
ca lled  th e  M e d ia s tin u m  (from  Latin  " in  m e d io  s ta n s "  =  "s ta n d in g  in th e  
m id d le ") . C rania lly th e  M e d ia s tin u m  is co n tin u o us  w ith o u t sharp 
boundaries  w ith  th e  v iscera  o f th e  neck th ro u g h  th e  su pe rio r tho rac ic  
ape rtu re . C auda lly it res ts  on th e  d iaphragm  and is sharp ly  d e fin e d . The 
lungs are loca ted  w ith in  ind iv idua l p leura l cav ities  (C avita tes p leura les) 
to  bo th  s ides o f  th e  M e d ia s tin um .

In th e  M e d ia s tin um , severa l o rgans are  in te rtw in e d . The  T h ym u s  is 
loca ted  in th e  M e d ia s tin u m  superius  ju s t beh ind  th e  S te rn u m . It is an 
organ o f  th e  im m u n e  sys te m  b u t soon  a fte r  p u b e rty  reg resses to  be­
co m e  an ad ipose body. The  V. cava su pe rio r is d isp laced  to  th e  righ t 
fro m  th e  m edian  p lane. Its  tr ib u ta rie s  -  bo th  Vv. b rach iocepha licae  -  
co ver th e  large a rte ria l tru n ks  to  th e  neck and th e  a rm s  th a t e m erg e  
fro m  th e  ao rtic  arch. The cane-like  cu rved  m ain a rte ry  (Aorta) dom in a ­
te s  on th e  le f t s ide  o f th e  M e d ia s tin um . H idden benea th  th e  ve ins  and 
th e  arch o f th e  A o rta , th e  Trachea desce n d s  in th e  M e d ia s tin u m  supe ­
rius and b ranches in to  righ t and le f t  m a in  b ronch i, B ronch i 
p rinc ipa les . The  O esoph ag us desce n d s  dorsa l o f th e  T rachea and in 
fro n t o f th e  ve rteb rae . B e tw e e n  th e  O esophagus and th e  ve rteb rae

th e re  is th e  de lica te  th o rac ic  du ct, th e  D uctus  th o ra c icu s , w h ic h  car­
ries m ilky  lym ph  (conta in ing  abso rbed  fa ts  fro m  m eals) fro m  th e  lo w e r 
body.

The h e a rt d om in a te s  in th e  M e d ia s tin u m  in ferius  w h ic h  is d irec ted  
to w a rd s  th e  d iaphragm . It is loca ted  in a separa te , th in -w a lle d  se rous 
cavity , th e  C avitas pericard iaca, and e x te n d s  th e  M e d ia s tin u m  to w a rd s  
th e  le f t s ide . The  heart is o n ly  exposed  a fte r  inc is ion  o r rem ova l o f  th e  
ca v ity  w a ll, th e  pe rica rd ium . A  large area o f th e  heart res ts  on  th e  d ia­
phragm  w ith  its  apex (A pex co rd is) p o in tin g  to  th e  lo w e r le f t s ide  to ­
w a rd s  th e  le f t  f if th  in te rco s ta l space. H o ld ing  th e  heart by  th e  apex, it 
can be fre e ly  m o ved  in th e  cavity. Its  o n ly  a tta c h m e n ts  are th e  large 
ve sse ls  th a t e m erg e  a t th e  upp e r po le  (Aorta, A. pu lm ona lis) and e n te r 
a t th e  its  rear su rface  (Vv. pu lm ona les , Vv. cavae su pe rio r e t in ferio r). 
The base o f th e  h ea rt (Basis co rd is) w ith  th e  o rig in  o f th e  b lood  vesse ls  
is o pp o s ite  to  th e  apex.

Im m e d ia te ly  beh ind  th e  P erica rd ium  -  m o re  e xactly : beh ind  th e  le f t a t­
rium  o f th e  heart -  th e  O esophagus desce n d s  to  th e  oesophagea l hia­
tu s  (H ia tus oesophageus) in th e  d iaphragm . S lig h tly  le f t s ide  to  th e  O e­
sophagus, a lso beh ind  th e  P erica rd ium , th e  A o rta  and th e  D uctus  
tho rac icus  descend  and pass th ro u g h  th e  H ia tus ao rticus  in th e  dia­
phragm . The  V. cava in ferio r tra ve rses  th e  d iaphragm  th ro u g h  a sepa­
ra te  o rif ic e  (Foram en venae  cavae), loca ted  s lig h tly  to  th e  righ t and d or­
sal s ide  o f th e  ce n tre  o f th e  d iaphragm , and e n te rs  th e  p erica rd ium  and 
th e  Basis co rd is  fro m  in fe rio r. A dd itiona lly , num e ro u s  o th e r s tru c tu re s , 
such as th e  Aa. tho rac icae  in te rnae , Nn. phren ic i, Nn. vagi, Vv. azygo- 
te s , and ganglia  and nerves o f th e  s y m p a th e tic  tru n k  (part o f th e  au to ­
n om ic  ne rvous sys te m ) descend  in th e  m e d ia s tin um .

The Lungs and the ir  Cavities

The larger tr ilo b u la r r ig h t lung and th e  sm a lle r b ilobu la r le f t lung are lo­
ca ted  in separa te  se rous cav ities  (C avita tes p leura les, p leura l cavities) 
to  th e  r ig h t and le f t s ide  o f th e  M e d ia s tin u m , respective ly . B o th  lungs 
are  covered  by a th in , tra n sp are n t, se rous m e m bra n e  (Pleura v iscera- 
lis), th ro u g h  w h ic h  a black, n e t-like  p ig m e n t pa tte rn  is v is ib le . Th is  an- 
th ra co tic  p ig m e n t c o n s is ts  m a in ly  o f soot, th e  carbon w h ic h  em ana tes  
fro m  e xha u s t fu m e s  and c iga re tte  sm o ke . N um e ro u s  lym ph  nodes 
near th e  h ilum  o f th e  lungs (see b e lo w ) s h o w  an abundance  o f th is  
p ig m e n t.

The lungs are supposed  to  m ove  fre e ly  in th e ir  p leura l cav ities . They are 
a tta ch e d  o n ly  a t th e  h ilum  w h e re  th e  b ronch i, th e  Aa. pu lm ona les , and 
th e  Vv. pu lm ona les  e n te r th e  lungs fro m  th e  M e d ia s tin u m . O fte n , as a 
re su lt o f in fla m m a tio n , th e  p leura  covering  th e  lungs (Pleura v iscera lis) 
adheres  to  th e  se rou s  p leura o f th e  ribs (Pleura costa lis), th e  M e d ia s ti­
num  (Pleura m ed ias tina lis ), o r th e  d iaphragm  (Pleura d iaphragm atica), 
all o f w h ic h  co m p rise  th e  Pleura parie ta lis . In exha led  co nd itio n , th e  
parie ta l p leura is m ore  subs tan tia l than  th e  v isce ra l p leura  and reaches 
beyond  th e  m arg ins  o f th e  lungs. The v irtua l spaces in w h ic h  th e  lungs 
m ay  expand  during  deep  insp ira tion  are ca lled  th e  p leura l recesses o f 
th e  Pleura. D uring  resp ira tion , th e  lungs adap t to  th e  shape o f th e  th o ­
rac ic  w a ll and d iaphragm . The  lungs expand and re tra c t as th e y  s lide  in 
and o u t o f th e  recesses. The re fo re , a dhes ions o f th e  Pleura parie ta lis  to  
th e  Pleura v isce ra lis  restra in  lung fu n c tio n .
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-C lin ical Rem arks-----------------------------------
The e lec tro card io gram  (ECG) is a standard  d iagnostic  to o l and 
prov ides  in fo rm a tio n  on th e  m uscu la r fu n c tio n  o f the  heart and on 
its  size and pos ition . The ECG m ay be ind ica tive  o f a s te n o s is  o f 
ce rta in  co ronary a rte ries. C o nventio n a l rad iog raph y, co m p u ted  
to m o g ra p h y  (CT) and m ag n etic  resonance to m o g ra p h ic  im a ­
ging (MRI) o f th e  Thorax are essen tia l d iagnostic  to o ls  to  ide n tify  
d iseases o f th e  lung and th e  M e d ia s tin um  and p rov ide  in fo rm a ti­
on on th e  size and fu n c tio n  o f the  heart. S pec ific  d iagnostic  pro­
cedures, such  as cardiac c a th ete risa tio n , requ ire  deta iled  anato­
m ica l know ledge . The cardiac c a th e te r is used to  in je c t a co n tra s t 
agen t in to  th e  co ronary  a rte ries  (coronary angiogram ) to  visua lise 
and po te n tia lly  d ila te  s tenoses. The e ch ocard iograph y  enables 
v isua lisa tion  o f th e  cardiac va lves and th e ir  fu n c tio n . These d iag­
nos tic  m e th o ds  are carried  o u t by spec ia lis ts  in interna l m ed ic ine  
o r rad io log is ts . C ard io thoracic su rge ry  is p e rfo rm e d  fo r  lung re­
se c tion  (or parts o f th e  lung), tre a tm e n t o f d e fe c ts  o f the  g rea t 
vesse ls , transp lan ta tion  o f th e  heart o r lungs, o r o th e r ind ica tions.

— ► D i s s e c t i o n  L i n k
The Vasa tho rac ica  interna, w h ich  are descend ing  parallel to  th e  S ter­
num , are p resen ted  by fe n e s tra tion  o f th e  in te rcos ta l spaces to  avoid 
dam age during  open ing  o f th e  th o rac ic  cavity. A fte r  rem ova l o f the  S ter­
num  w ith  th e  an te rio r po rtio n s  o f the  ribs, th e  lungs are separa ted  at 
th e  h ilum  and rem oved . N ow , the  m e d ia s tin um  is d issec ted : F irs t the  
p erica rd ium  and the  ad jacent N. phren icus  are exposed . The pericard i­
um  is opened  ventra lly . The hea rt can be d issec ted  in s itu  o r a fte r sepa­
ration fro m  th e  g rea t vesse ls . The rem ova l o f epicard ia l ad ipose tissue  
se rves th e  purpose  o f trac ing  th e  b ranches o f th e  co ronary arte ries. 
Using sc issors, th e  ve n tric le s  are opened  fro m  th e  d irec tion  o f the  aor­
ta and th e  pu lm onary  trunk , respective ly , and the  r ig h t a trium  is opened 
fro m  th e  d irec tion  o f bo th  Vv. cavae. A fte r  rem ova l o f th e  pericard ium , 
th e  O esophagus and th e  course  o f th e  A orta  thoracica , the  Vv. azygos 
and hem iazygos, th e  N. vagus, and th e  D uctus  tho rac icus  are p resen­
te d  in th e  p os te rio r m e d ia s tin um . The parie ta l p leura is rem oved  to  fa ­
c ilita te  th e  d issec tion  o f th e  sym p a th e tic  tru n k  w ith  the  co rrespond ing  
Nn. sp lanchnic i as w e ll as in te rcos ta l neu rovascula r s tru c tu re s . Finally, 
th e  preparation o f th e  su pe rio r m e d ia s tin um  exposes th e  residual Thy­
m us and th e  passagew ays to  th e  neck are traced.

EXAM  CHECK LIST
• D e v e lo p m e n t: c a rd ia c  c h a m b e rs  a n d  s e p ta tio n , fo e ta l c irc u la t io n , 
m a lfo rm a tio n s  • h ea rt: s itu s  w ith  p ro je c t io n s  in  ra d io lo g y  and 
a u s c u lta tio n  o f  th e  v a lv e s , p e r ic a rd ia l c a v ity  a nd  N. p h re n ic u s , 
o rg a n is a t io n  ( in n e r  re lie f  a nd  v a lv e s , c o n d u c t in g  s y s te m ), A a . 
c o ro n a r ia e  in c lu d in g  im p o r ta n t  b ra n c h e s  a nd  a u to n o m ic  in n e rv a ­
t io n  • lu n g s : C av ita s  p le u ra lis  w ith  recesses , p ro je c t io n s  o f  
p u lm o n a ry  b o rd e rs , o rg a n is a t io n  in  lo b e s  a n d  s e g m e n ts , N o d i 
ly m p h o id e i • o rg a n is a t io n  a n d  c o n te n t o f  th e  m e d ia s tin u m : 
b ra n c h e s  o f  th e  a o rta . O e s o p h a g u s  w ith  p a rts , c o n s tr ic t io n s  and 
b lo o d  v e sse ls , T rachea  w ith  b ifu rc a t io n , D u c tu s  th o ra c ic u s  w ith  
d e p e n d e n t ly m p h a tic  d ra in a g e , o rg a n is a t io n  o f  th e  a u to n o m ic  
n e rv o u s  s y s te m  in c lu d in g  th e  c o u rs e s  o f  th e  T ru n c u s  s y m p a th ic u s  
a n d  N. v a g u s  [X ]
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Thoracic Viscera Heart -► Lungs -► Oesophagus

Projection o f the heart

Valva
atrioventricularis

dextra

Valva
atrioventricularis
sinistra

Apex cordis

Fig. 5.1 C onto urs  o f th e  h e a rt, card iac valves  and auscu lta tion  
areas p ro jec ted  o n to  th e  ven tra l th o rac ic  w a ll.
The r ig h t h e a rt c o n to u r p ro je c ts  fro m  th e  th ird  to  th e  s ix th  cos ta l car­
tilag e  o n to  a line 2 cm  latera l o f th e  righ t s te rna l border.
The c o n to u r o f th e  le ft h e a rt p ro je c ts  o n to  a co nn e c tin g  line b e tw e e n  
th e  lo w e r b o rde r o f rib  III (2 -3  cm  parasterna l) and th e  le f t m idc lav icu la r 
line.
O n each side , th e  heart co n ta in s  an a trio ve n tr icu la r va lve  b e tw e e n  the  
a trium  and th e  v e n tr ic le  and a se m ilu na r va lve b e tw e e n  th e  ve n tric le  
and th e  re spe c tive  artery.
The pro jec tio n  o f th e  fo u r card iac valves  fo rm s  a c ross  w h ic h  is 
s lig h tly  dev ia ting  to  th e  le f t  s ide  fro m  th e  m ed ian  axis.
The p ro jec tion  o f th e  cardiac va lves is o f m ino r im po rta n ce  in clin ical 
p rac tice  s ince  th e  heart sounds and po te n tia l m u rm u rs  trave l w ith  th e  
b lood  f lo w  and are a uscu lta ted  a t th e  p o in ts  o f m ax im a l in te n s ity  (circ­
les).

S urface  P ro jection  o f C ard iac V alves A u s cu lta tio n  S ites  o f C ard iac V alves

P u lm o n a ry  valve le f t  (!) s te rna l border, 3 rd costa l cartilage parasterna l le f t 2 nd ICS

A o rtic  va lve le f t s te rna l border, 3 rd ICS parasterna l r igh t 2 nd ICS

M itra l va lve le f t  4 th to  5th cos ta l cartilages in th e  m idc lav icu la r line 5th ICS

Tricuspid  valve re tro s te rn a l 5th costa l cartilage parasterna l r igh t 5th ICS

ICS = intercostal space

Fig. 5 .2 P ro jection  o f th e  h e a rt o n to  th e  th o ra x ; ventra l v ie w  
(accord ing  to  [2])
W e  d is tin g u ish  fo u r surfaces o f th e  heart: The ve n tra lly  o rie n te d  Facies 
s te rn o cos ta lis  p red o m in a n tly  re p re se n ts  th e  righ t ve n tr ic le . The  Facies 
d iaphragm atica  p o in ts  in fe rio r ly  and co ns is ts  o f parts  o f bo th  ven tric les . 
The  Facies pu lm ona lis  is fo rm e d  by  th e  righ t a trium  on th e  r ig h t s ide 
and by  th e  le f t ve n tric le  on  th e  le f t s ide . Thus, th e  r ig h t ve n tric le  does 
n o t c o n tr ib u te  to  any o f th e  card iac borders.
The  m a jo r p a rt o f th e  Facies s te rn o cos ta lis  is covered  by  th e  Pleura. 
T hese  areas re p re se n t th e  Recessus c o s to m ed ias tin a les  o f th e  p leu ­
ral cavity. The  p leura l bo rde rs  separa te  fro m  each o th e r in fe rio r to  rib  IV 
and fo rm  th e  boundary  o f th e  T rig onu m  perica rd iacu m  w h e re  th e  
P ericard ium  is d ire c tly  a d jacen t to  th e  ventra l w a ll o f th e  Thorax.

i- Clinical Remarks
D uring  auscu lta tio n  o f th e  heart us ing  a s te th o sco p e  h e a rt sounds  
are d e te c te d  a t severa l loca tions. These  sounds are th e  re su lt o f th e  
norm al heart action :
•  The  firs t h e a rt sound (S1) is g ene ra ted  a t th e  beg inn ing  o f th e  

sys to le  due to  ve n tr icu la r co n tra c tion  and c losu re  o f th e  a triove n ­
tr ic u la r va lves.

•  The  second h e a rt sound (S2) is g ene ra ted  a t th e  beg inn ing  o f 
th e  d ia s to le  due  to  th e  c losu re  o f th e  se m ilu na r va lves.

In co n tra s t, h e a rt m u rm u rs  are a lw a ys  patho log ica l phenom ena 
and are g ene ra ted  by  m a lfun c tio n  o f heart va lves. N arro w in g  (s teno­
sis) as w e ll as in s u ff ic ie n t c losu re  (insu ffic iency) o f th e  va lves  m ay 
cause  h ea rt m u rm u rs . The  tim e  p o in t and th e  loca tion  o f th e  m u rm u r 
prov ide  in fo rm a tio n  abou t th e  nature  o f th e  d y s fu n c tio n  o f th e  af­
fe c te d  va lve. The  percussion o f th e  heart is used  to  assess its  size.

The p ro jec tion  o f th e  heart co n to u rs , w h ic h  are co ve re d  by  th e  R eces­
sus co s to m e d ia s tina le s , equa ls  th e  re la tiv e  card iac du llness  since  
th e  percuss ion  sound  is less absorbed. If th is  area e x te n d s  to  th e  
le f t  s ide  beyond  th e  m idc lav icu la r line, le f t  ve n tr icu la r hype rtro p h y  
is likely. The  T rigonum  perica rd iacum  is th e  area in w h ich  th e  heart is 
d ire c tly  a d jacen t to  th e  ventra l th o ra c ic  w a ll. Th is  is re fe rred  to  as th e  
area o f th e  abso lu te  cardiac du llness since  th e  p ercuss ion  sound  is 
m a x im a lly  absorbed. A lth o u g h  th e  T rigonum  perica rd iacum  has only 
m in o r d ia g n os tic  va lue, it m ay  be re le va n t to  d e te rm in e  th e  pos ition  
o f th e  r ig h t v e n tr ic le  fo r  e m erg e n cy  in tracard iac  in jections . Here, 
th e  risk o f in ju ring  th e  Pleura and th u s  induc ing  a p n e u m o th o ra x  is 
m in im a l. In tracard iac in je c tio ns  are p e rfo rm e d  in th e  fo u rth  o r f if th  
in te rco s ta l space  a p p ro x im a te ly  2 cm  le f t parasterna l. H ow eve r, th is  
p rocedu re  is hazardous and n o t re co m m e n d e d  anym ore .

Recessus
costomediastinales

Ventriculus
sinister

Trigonum
pericardiacum

Atrium dextrum

Ventriculus dexter
Pleural folds or mesopneumonium

4

(c) ketabton.com: The Digital Library



Thymus -► Topography -► Sections

Projection of the heart

Trachea

Arcus aortae

Truncus pulmonalis 

Auricula sinistra

Ventriculus sinister

Diaphragma

Recessus costo- 
diaphragmaticus

Fig. 5 .3 Th orac ic  cage, C avea th o ra c is , w ith  tho rac ic  viscera;
radiograph in p os te ro -a n te rio r (PA) beam  p ro jec tion .

Fig. 5 .4  S c h e m atic  d ra w in g  o f th e  h e a rt conto urs  in  the  
rad iog raph .
From  cranial to  caudal, th e  r ig h t b o rd er o f th e  h e a rt is fo rm e d  by the  
fo llo w in g  s tru c tu re s :
•  supe rio r vena cava (V. cava superio r)
•  r igh t a trium  (A trium  dexte r)
From  cranial to  caudal, th e  le ft bo rd er o f th e  h e a rt is fo rm e d  by  the  
fo llo w in g  s tru c tu re s :
•  a o rtic  arch (A rcus aortae)
•  T runcus pu lm ona lis
•  le f t auric le  (Auricu la  s in istra)
•  le f t  v e n tr ic le  (V entricu lus  s in is te r)
Thus, th e  r ig h t ve n tric le  does n o t c o n tr ib u te  to  any o f th e  cardiac bor­
ders!
M  = M ed ian  axis o f th e  body

M

The radiograph can be used to  a ssess th e  size o f th e  heart. In add ition  
to  th e  abso lu te  size, kn ow le dg e  o f th e  s tru c tu re s  c o n tr ib u tin g  to  th e  
heart c o n to u rs  is o f im po rtance .

M

i- Clinical Rem arks--------------------------------------
The conve n tio na l radiograph o f th e  Thorax p rov ides  in fo rm a tio n  on 
th e  size  o f th e  heart. The  tra n sve rse  d ia m e te r o f th e  heart s h o w s  in ­
d iv idua l d iffe re n ce s . H o w e ve r, if it is la rge r than  ha lf o f th e  d ia m e te r 
o f  th e  Thorax, an e n la rg e m e n t o f th e  h ea rt is p rese n t w h ic h  m ay be 
caused  by  h y p e rtro p h y  o f th e  card iac m u sc le  o r by d ila tio n  o f the  
card iac w a ll. F requen tly , th e  heart is en la rged  to  th e  le f t s ide  (Facies 
pu lm ona lis  s in is tra ) ind ica tive  o f le f t ve n tricu la r pa tho log ies . A rte r i­
al h yp erten s io n , s ten os is , or insu ffic iency  o f th e  ao rtic  o r m itra l

va lves , respe c tive ly , m ay  be causa lly  invo lved. In co n tra s t, an en­
la rg e m e n t o f th e  righ t ve n tr ic le , as in p u lm o n a ry  hype rtens ion , ch ro ­
nic o b s tru c tiv e  p u lm o n a ry  d isease  (COPD), o r p u lm o n a ry  e m bo li are 
n o t recogn ised  w ith  a sag itta l radiograph o f th e  Thorax. Th is  is exp­
lained by  th e  fa c t th a t th e  righ t v e n tr ic le  d oes  n o t c o n tr ib u te  to  any o f 
th e  card iac co n to u rs . In th is  case, latera l rad iog raph ic  p ro je c tio ns  or 
to m o g ra p h ic  m e th o d s  such  as c o m p u te d  to m o g ra p h y  (CT) o r m ag­
n e tic  resonance  to m o g ra p h ic  im ag ing  (M RI) a re  requ ired.
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Developm ent

Day 15 Day 21
Saccus aorticus

Ventriculus dexter

Atrium dextrum Atrium sinistrum Canalis atrioventricularis

Aortic
arches

Fig. 5 .5 S tages  o f card iac d e v e lo p m e n t during  w e e k s  3 to  5.
(accord ing to  [2])
A t  w e e k  3, th e  in itia lly  horseshoe-shaped  endo card ia l tu b e  deve lops 
fro m  a vascu la r p lexus in th e  ca rd iogen ic  m e sod e rm . Severa l gaps 
around  th e  endocard ia l tu b e  m e rge  to  e s tab lish  th e  pericard ia l cav ity  
w h ic h  co nn e c ts  w ith  th e  genera l body cavity. The  inne r layer o f th e  
pericard ia l ca v ity  co nd e n ses  to  fo rm  th e  M yo ca rd iu m . The E p icard ium  
deve lo ps  fro m  ce lls  w h ic h  m ig ra te  fro m  th e  S ep tu m  tra n sve rsu m  and 
th e  live r p r im o rd iu m . The  latera l c rus  o f th e  endocard ia l tu b e  fu se  to  
bu ild  th e  cardiac tu b e  w h ic h  co n tra c ts  rh y th m ica lly  fro m  th e  end o f 
w e e k  3 o n w a rd s . The  cardiac tu b e  in itia lly  co m prise s  a paired  a trium

w ith  th e  S inus ve no su s  co lle c tin g  inco m ing  b lood, one  ven tric le , and 
th e  C onus a rte rio su s  as th e  o u t f lo w  se g m e n t. C aused by  d iffe re n tia l 
long itud ina l g ro w th  and reo rgan isa tion  o f th e  respe c tive  se gm e n ts , 
during  w e e k s  4 - 5  th e  cardiac tu b e  deve lo ps  in to  th e  S-shaped h e a rt  
loop . The tra n s itio n  b e tw e e n  a trium  and ve n tric le  is c o n s tr ic te d  to  fo rm  
th e  unpa ired  a trio ve n tr icu la r canal. The  la tte r o rig ina lly  opens in to  the  
le f t p a rt o f th e  ve n tr ic le , b u t is la te r s h ifte d  to  th e  m id line  and p a rtit i­
oned in to  a righ t and le f t a trio ve n tr icu la r open ing  th ro u gh  endocard ia l 
cush ions. These  endocard ia l cu sh io n s  la te r fo rm  th e  a triove n tricu la r 
va lves.

from week 8

A. subclavia

V. cava superior

Foramen ovale

Valva atrioventricularis dextra 
[Valva tricuspidalis]

V. cava inferior

Aa. carotides communes 

Arcus aortae

A. subclavia

Ductus arteriosus

A. pulmonalis sinistra

Truncus pulmonalis 

Valva aortae

Valva atrioventricularis sinistra [Valva mitralis] 

Valva trunci pulmonalis 

Pars membranacea'

Pars muscularis 

Ventriculus sinister

Septum interventriculare

Ventriculus dexter

Fig. 5 .6  S tages  o f card iac d e v e lo p m e n t during  w e e k s  5 to  7.
(accord ing  to  [2])
D uring  w e e k s  5 -7 , th e  in te rv e n tric u la r sep tu m  deve lops (Pars m us­
cu laris), w h ic h  in c o m p le te ly  separa tes  th e  tw o  ve n tric le s . The la tte r 
co m m u n ica te  un til th e  end o f w e e k  7 w h e n  th e  fo rm a tio n  o f th e  Pars 
m em branacea  o f th e  se p tu m  c o m p le te s  th e  ve n tr icu la r separa tion . The 
C onus a rte rio su s  o f  th e  o u t f lo w  tra c t is separa ted  sp ira lly  and, to g e th e r 
w ith  th e  a d jacen t Saccus aorticus , fo rm s  th e  Truncus p u lm o n a lis  and 
th e  A o rta .

The p rim itiv e  ao rtic  arches (a rte ries o f th e  pharyngea l a rches) derive  
fro m  th e  Saccus a orticus . F rom  th e  o rig ina l s ix  a o rtic  aches, o n ly  th e  
th ird , fo u rth  and s ix th  c o n tr ib u te  to  th e  d e v e lo p m e n t o f th e  g rea t ve s ­
se ls. The  A. ca ro tis  c o m m u n is  d e rives  fro m  th e  th ird  a o rtic  arch. Parts 
o f th e  A . subclav ia  and th e  a o rtic  arch d eve lo p  fro m  th e  fo u rth  aortic  
a rches on th e  righ t and le f t s ide , re spective ly . The  p rox im a l parts  o f th e  
r ig h t and le f t  p u lm o n a ry  a rte ry  and th e  D uc tus  a rte rio su s  d eve lo p  fro m  
th e  righ t and le f t s ix th  a o rtic  a rches, respective ly .
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Developm ent

Ostium secundum

Septum secundum

Valvula venae 
cavae inferioris

Sinus septum

Figs. 5 .7a  to  f  D ev e lo p m e n ta l s teps  in  sep tu m  fo rm a tio n  during  
w e e k s  5 (a, b ), 6 (c, e), 7 and 8 (d, f); v ie w  fro m  th e  o pened  righ t a tri­
um  (a -d ) and in th e  fo u r-cha m b e r p lane (e and f). (accord ing  to  [2]) 
a S ep tu m  fo rm a tio n  in th e  atria o ccurs  du ring  w e e k s  5 -7  and beg ins 

w ith  th e  g ro w th  o f th e  S e p tu m  p rim u m  fro m  dorsa l and cranial 
until th e  O stiu m  p rim u m  is fo rm e d , 

b W ith in  th e  upp e r part o f th e  S ep tu m  p rim u m , th e  O s tiu m  secun­
du m  is c rea ted  th ro u gh  p rog ra m m e d  ce ll death  (apoptosis).

c, e

d, f

On th e  r ig h t s ide  o f th e  S ep tu m  p r im u m , th e  S ep tu m  secundum  
d eve lops. B oth  septa  lie a d jacen t to  each o th e r and o u tlin e  th e  
Foram en ovale.
The  S ep tu m  p rim u m  fo rm s  th e  V a lvu la  fo ra m in is  ova lis  w h ich  
fa c ilita te s  th e  d irec tiona l b lood  f lo w  fro m  th e  righ t in to  th e  le ft 
a trium  (-► Fig. 5.8). A fte r  b irth , th e  Valvula fo ra m in is  ova lis  c loses 
th e  Foram en ovale  due  to  th e  increased b lood p ressu re  in th e  le ft 
a trium  (-» Fig. 5.10).

i- Clinical rem arks---------------------------------------
C ong en ita l card iac d efects  are d e te c te d  in 0 .7 5 %  o f all n e w b o rns  
and th u s  re p re se n t th e  m o s t co m m o n  deve lo pm e n ta l d e fe c ts . 
Luckily, n o t all cardiac d e fe c ts  have fu n c tio na l re levance  and requ ire  
th e ra p e u tic  in te rve n tio n . T o  unde rs tand  th e  cause  and th e  sy m p ­
to m s  o f heart d e fe c ts  in ch ild ren  and a do lescen ts , one  has to  be fa ­
m ilia r w ith  th e  basic s te p s  in cardiac d eve lo p m e n t. B ecause o f th e ir  
c lin ica l s ign ificance  and th e  re levance  fo r  e xam s in d if fe re n t d isc i­
p lines, th e  m o s t im p o rta n t d e ve lo pm e n ta l cardiac d e fe c ts  are b rie fly  
exp la ined . They are d iv ided  in th re e  p a thophys io log ica l g roups:
•  The m o s t fre q u e n t d e fe c ts  are th o s e  w ith  resu lting  le ft-to -r ig h t  

s h u n t (ventricu la r septa l d e fe c t 2 5 % , a tria l septa l d e fe c t 12% , 
p a te n t d u c tu s  a rte riosus [-» p. 9] 12% ). D ue to  th e  h ighe r b lood 
p ressu re  in th e  s y s te m ic  c ircu la tion , th e  b lood  s h u n ts  fro m  the  
le f t h ea rt to  th e  righ t heart and in to  th e  pu lm onary  c ircu la tion . 
If th is  sh u n t is n o t c o rrec ted  su rg ica lly  th e  deve lo p in g  pu lm o n a ­
ry h ype rtens ion  m ay  cause  a seconda ry  righ t ve n tr icu la r in s u ff i­
c iency.

*  se c tiona l p lane in e, f

•  D e fe c ts  w ith  a r ig h t-to -le ft s h u n t (FA LLO T 's te tra lo g y  9 % , 
tra n sp os itio n  o f th e  g rea t ve sse ls  5% ) are charac te rised  by  a b lu­
ish tin g e  o f th e  skin  and m u cou s  m e m bra n e s  (cyanosis) because 
d eo xyg e na ted  b lood  e n te rs  th e  s y s te m ic  c ircu la tion .

•  H eart d e fe c ts  causing  o b struc tio n  (pu lm onary  va lve s tenos is , 
a o rtic  va lve  s te n o s is , a o rtic  co arc ta tion  [ - *  p. 9 ] 6%  each) re su lt 
in th e  h ype rtro p h y  o f  th e  a ffe c te d  ven tric le .

The FALLOT's te tra lo g y  co m prise s  a co m b in a tion  o f a ven tricu la r 
septa l d e fe c t, p u lm o n a ry  s tenos is , r igh t ve n tr icu la r h ype rtrophy, and 
"o v e rr id in g "  aorta . D ue to  a s y m m e tric  se p ta tion  o f th e  C onus arte ­
riosus, th e  p u lm o n a ry  va lve is to o  n a rro w  and th e  aorta  is to o  w id e  
and s h ifte d  to  th e  righ t s ide  above th e  s e p tu m  ("o v e rr id in g ") . U n tre ­
a ted , th e  p u lm o n a ry  s te n o s is  causes h ype rtro p h y  o f th e  righ t ven ­
tr ic le  w ith  su b se q u e n t r ig h t-to - le ft sh u n t via th e  ve n tricu la r septa l 
d e fe c t and cyanosis .

Septum spurium » Ostium secundum

Septum primum

Ostium primum

Sinus valves

Septum secundum

Foramen ovale

Valvula sinus coronarii
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Prenatal circulation

Vesica urinaria

Foram en ovale

Atrium dextrum

V. hepaticae ------ ^
Aorta thoracica

Ductus venosus

Vesica b ilia ris------ r

V. cava inferior

Ventriculus sinister

Septum interventriculare 
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Truncus pulmonalis 
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V. cava inferior

V. umbilicalis 

Aa. umbilicales
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Fig. 5 .9  Fo eta l liver; dorsal v iew .
A rro w s  m ark  th e  d ire c tio n  o f b lood  flo w . The 
D uctus venosus o b lite ra te s  pos tna ta lly  and 
rem ains as Lig. ven o su m  at th e  h ilum  o f the  
liver.

V. cava superior

V. umbilicalis V. portae hepatis

Arcus aortae

Fig. 5 .8  P ren ata l c ircu la tion  (foe ta l c ircu la tion ); schem a tic  
illu s tra tion .
Th is  illu s tra tion  d is tin g u ish e s  th e  d if fe re n t oxygen  co n te n ts  o f th e  
b lood by  co lo u r cod ings: oxyge n a te d  b lood  (red), d eo xyg e na ted  b lood 
(blue), m ixed  b lood  (purple). The  a rro w s  m ark  th e  d irec tion  o f b lood 
flo w .
The  fo llo w in g  aspe c ts  d is tin g u ish  th e  fo e ta l c ircu la tion  fro m  th e  pos tn a ­
ta l c ircu la tion : u m bilica l b lood  ve sse ls , D uc tus  venosus, D uctus  a rte rio ­
sus, Foram en ovale  (-► Fig. 5.10).
D eoxygena ted  b lood  fro m  th e  fo e tu s  is co nve ye d  to  th e  p lacenta  by 
th e  A a. um bilica les  w h ic h  derive  fro m  th e  Aa. iliacae in te rnae . A fte r

oxygena tion  th e  b lood  fro m  th e  p lacenta  reaches th e  fo e tu s  via th e  V. 
um bilica lis  and bypasses th e  live r th ro u g h  th e  D uctus venosus due  to  
th e  high f lo w  res is tance  o f th e  fo e ta l liver. A  va lve a t th e  open ing  o f the  
in fe rio r vena cava (Valvula venae  cavae in fe rio ris ) d ire c ts  th e  incom ing  
b lood  p red o m in a n tly  th ro u gh  th e  Fo ram en  o va le  to  th e  le f t a trium . 
Th is  w a y , th e  oxyge n a te d  b lood  ta ke s  th e  s h o rte s t w a y  to  reach th e  
foe ta l o rgans. B lood fro m  th e  supe rio r vena cava e n te rs  th e  righ t a trium  
and righ t ve n tr ic le . F rom  th e  r ig h t v e n tr ic le  it reaches th e  T runcus pu l­
m ona lis  and is shun ted  th ro u gh  th e  D uctus arteriosu s  d ire c tly  in to  th e  
A o rta , th u s  bypassing  th e  non -functiona l lung c ircu la tion .
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Fig. 5 .10  S c h e m atic  illu s tra tio n  o f th e  p o s tn a ta l c ircu la tion .
A fte r  b irth  th e  p lacen ta l c ircu la tion  is in te rru p te d . In fla tion  o f th e  lungs 
due  to  b rea th ing  ope n s  th e  pu lm onary  c ircu la tion  and causes an in­
crease  in b lood  p ressu re  in th e  le f t a trium . The s w itc h  fro m  prena ta l to  
postna ta l c ircu la tion  inc ludes th e  fo llo w in g  changes: The va lve-like 
ope n ing  o f th e  Foram en ovale  b e tw e e n  th e  righ t and le f t a trium  is 
c losed  p ass ive ly  due  to  th e  increased b lood  p ressu re  in th e  le f t a trium . 
Later, th e  Valvu la  fo ra m in is  ova lis  fu se s  w ith  th e  S ep tu m  secundum  
leaving th e  p e rs is te n t Fossa ova lis  in th e  righ t a trium .

The  D uc tus  a rte rio su s  fu n c tio n a lly  c loses w ith in  a fe w  days and la ter 
o b lite ra te s  to  th e  Lig. a rte rio s u m  (-► Fig. 5.13).
The  D uctus  ve no su s  o b lite ra te s  pos tn a ta lly  and rem a ins  as Lig. v en o ­
sum  at th e  h ilum  o f th e  liver.
The  u m bilica l ve in  o b lite ra te s  and rem a ins  as Lig. te re s  hepatis  
b e tw e e n  live r and ventra l abdom ina l w a ll.
The  d is ta l pa rts  o f th e  u m bilica l a rte rie s  fo rm  th e  Lig. u m b ilic a le  m ed i­
ate on th e  righ t and le f t s ide , w h ic h  c o n tr ib u te  to  th e  fo rm a tio n  o f th e  
respe c tive  Plica u m b ilica lis  m ed ia lis  a t th e  in te rna l re lie f o f th e  ventra l 
abdom ina l w a ll.

P Clinical Rem arks--------------------------------------
P a ten t D uctus arteriosus: S ince p ros tag land in  E2 d ila tes  th e  duc­
tu s , p ros tag land in  syn th e s is  inh ib ito rs  m ay be su ccess fu lly  app lied  
to  c lose  th is  ve sse l and p reve n t su rg ica l in te rve n tio n . H o w e ve r, th e ir 
use as a n ti- in fla m m a to ry  age n ts  in p reg n a n t w o m e n  m ay re su lt in 
p rem a tu re  c losu re  o f th e  D uc tus  a rte rio su s  in th e  fo e tu s .
P a ten t Fo ram en  ovale: A p p ro x im a te ly  20%  o f th e  a d u lt popu la tion  
have a rem a in ing  ope n ing  in th e  area o f th e  Foram en ovale. U su­
ally, th is  has no fu n c tio na l re levance. In so m e  cases, h o w e ve r, th is  
open ing  m ay  fa c ilita te  ascend ing  e m bo li d is lodged  fro m  crural 
th ro m b i to  reach th e  s y s te m ic  c ircu la tion  and cause  an organ in fa rc­
tio n  o r s troke .

A o rtic  coarc ta tio n : If th e  c losu re  o f th e  D uc tus  a rte rio su s  ex tends  
to  th e  ad jacent parts  o f th e  a o rtic  arch th is  m ay  cause  an aortic  
coarc ta tion . A s  a resu lt, a le f t ve n tricu la r h yp e rtro p h y  deve lo ps  w ith  
co n c o m ita n t a rte ria l h ype rten s ion  in th e  upper b ody  and lo w  a rte ria l 
b lood p ressu re  in th e  lo w e r body. Physical exam ina tion  revea ls  a 
sys to lic  heart m u rm u r b e tw e e n  both  scapu lae. Radio log ica l f in d in g s  
m ay inc lude  n o tch in g  o f th e  ribs due  to  a s tro n g  co lla te ra l c ircu la tion  
fro m  th e  A . tho rac ica  in terna via th e  in te rco s ta l a rte ries . The s te ­
nosis  is tre a te d  su rg ica lly  o r w ith  d ila tion  to  p reve n t h ea rt fa ilu re  or 
s tro ke s  w h ic h  o ccur a lready a t a yo un g  age.
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The heart in-situ

(Nodi lymphoidei 
mediastinales anteriores)

V. cava superior

A. pulmonalis dextra

Pars ascendens aortae

V. pulmonalis dextra

Truncus pulmonalis

Atrium dextrum

Nodi lymphoidei 
phrenici superiores

N. vagus [X]

N. laryngeus recurrens

Lig. arteriosum

V. pulmonalis sinistra superior

A. pulmonalis sinistra

V. pulmonalis 
sinistra inferior

Ventriculus sinister

Apex cordis

Fig. 5.11 P os ition  o f th e  h e a rt. Cor, w ith in  th e  th o ra x . S itus  
cordis; ve n tra l v ie w ; a fte r  ope n ing  o f th e  P ericard ium .
The  h ea rt is pos itio n ed  w ith in  th e  pericard ia l ca v ity  (C avitas pericard ia- 
ca) in th e  in fe rio r m idd le  m e d ia s tin um . The  broad base o f th e  heart is 
o rie n te d  in an o b lique  d ire c tio n  to w a rd s  th e  su pe rio r r ig h t s ide  and co r­
responds to  th e  va lvu la r p lane a t th e  base o f th e  g rea t ve sse ls . The 
apex o f th e  heart (A pex co rd is) p o in ts  to  th e  in fe rio r le f t s ide  and ven t- 
rally. Base and apex are  co nn e c te d  by th e  lo n g itu d in a l axis  (12 cm ) 
w h ich  s h o w s  an o b lique  course  in th e  Thorax d ire c te d  fro m  th e  dorsal 
r igh t s ide  to  th e  ve n tra l le f t  s ide . Thus, th e  long itud ina l ax is  o f th e  heart

fo rm s  an an g le  o f 45° w ith  all th re e  a n a to m in a l p lanes. The heart 
has fo u r  su rfaces  (-► Fig. 5.2). Th e  an te rio r su rface  (Facies s te rn o cos ta - 
lis) is p red o m in a n tly  fo rm e d  by th e  r ig h t ve n tr ic le s . The in fe rio r su rface  
is a d jacen t to  th e  d iaphragm  and co ns is ts  o f parts  o f th e  r ig h t and le ft 
ve n tric le s . The in fe rio r su rfa ce  c lin ica lly  re p re se n ts  th e  "p o s te r io r  w a ll"  
in th e  d ia g n os tic  e lec troca rd iog ram  (ECG) w h e n  re fe rred  to  as p os te rio r 
m yocard ia l in fa rc tion . The Facies pu lm ona lis  is d e te rm in e d  by  th e  righ t 
a trium  on th e  righ t s ide  and by  th e  le f t  v e n tr ic le  on th e  le f t  s ide.
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Pericardium

Arcus aortae

N. phrenicus

A.; V. pericardiacophrenica
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Plexus aorticus thoracicus
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N. laryngeus recurrens 
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Pleura parietalis, 
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V. pulmonalis sinistra inferior 
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Pleura parietalis, 
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Fig. 5 .12  P ericard ium , P ericard ium ; ventra l v ie w ; a fte r  rem ova l o f 
th e  an te rio r part o f th e  P ericard ium  and th e  heart.
The P ericard ium  su rrounds th e  heart, s tab ilises  its  pos itio n  and enab les 
th e  heart to  c o n tra c t w ith o u t fr ic tio n . The o u te r layer o f dense  co nn e c­
tiv e  tis s u e  is th e  P ericard ium  fib ro su m . A d ja ce n t to  th e  P ericard ium  
fib ro s u m  on th e  inn e r s ide  is th e  Tunica se rosa  o r P ericard ium  sero ­
sum  w h ic h  co m prise s  th e  parie ta l layer (Lam ina parie ta lis) o f th e  Peri­
ca rd ium  se rosu m . Th is  Lam ina parie ta lis  is a con tin u a tion  o f th e  Lam ina 
v isce ra lis  o f th e  P erica rd ium  (= E picard ium ) fo ld in g  back a t th e  ventra l 
s ide o f th e  roo ts  o f th e  g rea t cardiac ve sse ls . A t  th e  p o s te rio r s ide o f 
th e  a tria, th e  re fle c tio n  b e tw e e n  th e  E p icard ium  and th e  parie ta l Peri­
ca rd ium  fo rm s  a ve rtica l fo ld  b e tw e e n  th e  V. cava in fe rio r and supe rio r 
and a horizonta l fo ld  b e tw e e n  th e  upp e r p u lm o n a ry  ve ins  o f th e  righ t 
and le f t s ide . These  fo ld s  o f th e  P ericard ium  crea te  tw o  s inuses o f the  
pericard ia l ca v ity  a t th e  p o s te rio r s ide  (S inus perica rd ii, a rrow s):

i-Clinical Rem arks--------------------------------------
The pericard ia l ca v ity  usua lly co n ta in s  15 -  35  m l o f se rou s  flu id . The 
P erica rd ium  has a to ta l v o lu m e  o f 700  -  1100 m l, inc lud ing  th e  heart. 
W ith  d iseases accom pan ied  by  in fla m m a to ry  reactions  o f th e  peri­
ca rd ium  (pericard itis ) o r w ith  in s u ffic ie n c y  o f th e  heart, add itiona l 
flu id  m ay a ccum u la te  (pericard ia l e ffus ion ) w h ich  m ay even  im ­
pede th e  cardiac fu n c tio n .

S in us  tran sversu s  pericard ii: above th e  horizon ta l fo ld  b e tw e e n  
th e  V. cava su pe rio r (poste rio r) and th e  A o rta  and T runcus pu lm ona ­
lis (anterior)
S in us  o b liq uus  pericard ii: b e lo w  th e  horizon ta l fo ld  b e tw e e n  the  
pu lm onary  ve in s  on both  s ides 

The P erica rd ium  fib ro s u m  is co nn e c te d  to :
•  th e  C en tru m  te n d in e u m  o f th e  d iaphragm
•  th e  p o s te rio r a spe c t o f th e  S te rn u m  (Ligg. ste rnopericard iaca )
•  th e  trachea l b ifu rca tio n  (M em brana  bronchopericard iaca)
A t th e  o u te r s ide , th e  fib ro u s  P erica rd ium  is covered  by  th e  Pleura  
p arie ta lis . Pars m ed ias tin a lis . The N. p hren icus  and th e  Vasa pericar­
d iacophren ica  co u rse  b e tw e e n  th e s e  tw o  layers.
The E p ica rd ium  is th e  v iscera l layer o f th e  P erica rd ium  se rosum .

F o llow ing  ru p tu re  o f th e  cardiac w a ll due  to  m yocard ia l in fa rc tio n  or 
in ju ry  (stab w o u n d s), b lood  m ay  rap id ly  a ccum u la te  in th e  pericard ia l 
ca v ity  and in h ib it th e  cardiac fu n c tio n s  resu lting  in death  (pericard ia l 
ta m p o n a d e ).
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Heart

Ventriculus dexter

Pericardium serosum,
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Apex cordis
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Lig. arteriosum
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Truncus pulmonalis

Atrium dextrum

Sulcus coronarius
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V. cardiaca [cordis] magna

A. coronaria sinistra, 
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V. cava superior
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Fig. 5 .13  H eart, Cor; ve n tra l v iew .
The  heart w e ig h s  2 5 0 -3 0 0  g and has a p p ro x im a te ly  th e  size o f th e  f is t  
o f th e  respe c tive  person. The  apex o f th e  heart (A pex co rd is) is d ire c te d  
to  th e  in fe rio r le f t s ide . The base o f th e  heart re p re se n ts  th e  pos itio n  o f 
th e  S ulcus  coronarius  w h ic h  harbours, am ong  o th e r s tru c tu re s , th e  A. 
coronaria  dextra . The  h ea rt co ns is ts  o f a ve n tr icu la r c h am b e r (ventric le ) 
and an a tria l c h am b e r (a trium ) on  th e  righ t and le f t s ide , re spective ly . A t 
th e  a n te rio r su rfa ce  (Facies s te rnocosta lis ), th e  Sulcus in te rv e n tric u ­
laris a n te rio r is v is ib le . It d ep ic ts  th e  pos itio n  o f th e  in te rve n tricu la r 
se p tu m  (S eptum  in te rven tricu ia re ) and co n ta in s  th e  R. in te rve n tricu la ris  
an te rio r o f th e  A . coronaria  s in is tra . A t th e  in fe rio r su rfa ce  (Facies dia- 
phragm atica), th e  b o rde r b e tw e e n  th e  tw o  ve n tr ic le s  is m arked  by  th e

Sulcus in te rv e n tric u la ris  p o s te rio r (-* Fig. 5.14). P rior to  th e  tra n s i­
tio n  in to  th e  T runcus pu lm ona lis , th e  righ t v e n tr ic le  is d ila ted  as Conus 
a rte riosus . The  o rig in  o f th e  A o rta  fro m  th e  le f t ve n tric le  is n o t v is ib le  
fro m  th e  o u te r su rface  due to  th e  sp ira l co u rse  o f th e  A o rta  beh ind  th e  
T runcus pu lm ona lis . The re fo re , th e  A o rta  appears at th e  righ t s ide  o f 
th e  T runcus pu lm ona lis . Th e  a o rtic  arch is co nn e c te d  w ith  th e  p u lm o ­
nary tru n k  th ro u g h  th e  Lig. a rte rio su m , a deve lo pm e n ta l re lic t o f the  
D uctus  a rte rio su s  o f th e  fo e ta l c ircu la tion  (-* Fig. 5.8). B oth  atria have 
an a n te rio r pouch w h ic h  is re fe rred  to  as auric le  (A uricu lae dextra  and 
sin istra ). The V. cava supe rio r and in fe rio r e n te r th e  righ t a trium , the  
fo u r p u lm o n a ry  ve in s  e n te r th e  le f t a trium .
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P Clinical Rem arks--------------------------------------
M o s t hearts  seen  in th e  g ross  a na to m y  d isse c tio n  co u rse  are en­
larged. Th is  c lea rly  s h o w s  h o w  fre q u e n tly  d iseases o ccu r th a t 
p re s e n t w ith  e ithe r h y p e rtro p h y  (e.g. a rte ria l h ype rtens ion ) o r d ila ­
tio n  (a lcohol abuse , viral in fec tio n s ) o f th e  heart.

Fig. 5 .14  H ea rt, Cor; dorsal v ie w  (explanation  -» Fig. 5.13).

The  w e ig h t o f th e  heart in p ro fess iona l a th le te s  (tra in ing, anabolic 
substances) m ay  reach 500 g. Th is  is cons id e red  th e  critica l heart 
w e ig h t s ince  s u ffic ie n t b lood  su pp ly  is n o t w a rra n te d  above th is  
w e ig h t w ith  resu lting  risk o f m yocard ia l in fa rc tion . S om e  patho log ic  
co n d itio n s  m ay  cause  th e  heart to  w e ig h  up to  1100 g, a cond ition  
re fe rred  to  a cor b o v in u m  (bovine  heart).
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Cardiac wall

Fig. 5 .15  S tru c tu re  o f th e  cardiac w a ll; m ic rosco p ic  de ta il fro m  th e  
righ t a trium , (accord ing  to  [2])
The  w a ll o f th e  h ea rt is co m po se d  o f th re e  layers:

E ndocard ium : inne r su rface  co ns is tin g  o f e nd o th e liu m  and connec­
tiv e  tis su e
M y o c ard iu m : card iac m u sc le  w ith  ca rd io m yo cy te s

E picardium : Tunica serosa and Tela subse rosa  a t th e  o u te r su rface  
o f th e  heart, rep re se n ting  th e  v iscera l laye r o f th e  P erica rd ium  se­
rosum . In th e  hum an, th e  Tela subserosa  co n ta in s  p le n ty  o f w h ite  
ad ipose tis s u e  in w h ic h  th e  co rona ry  b lood  vesse ls  and nerves are 
em bedded .
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Cardiac m uscle
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superior
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Vortex cordis

A. pulmonalis dextra

V. cava superior 

—  Vv. pulmonales dextrae

Atrium dextrum

V. cava inferior 

Sinus coronarius

Apex cordis

Vv. pulmonales sinistrae

Atrium sinistrum

Sulcus coronarius

Sulcus interventricularis posterior

Fig. 5 .16  to  Fig. 5 .18  C ardiac m uscle . M y o c ard iu m ; ventra l v ie w  
(-*  Fig. 5 .16), v ie w  fro m  th e  apex (-» Fig. 5 .17), and dorsocauda l v ie w  
(-*  Fig. 5.18).
The card iac m u sc le  fib re s  c o n s is t o f ca rd io m yo cy te s  and have a spiral 
a rran g e m en t w ith in  th e  card iac w a ll. In th e  w a ll o f th e  atria  and th e  righ t 
ve n tric le  th e y  fo rm  tw o  layers, in th e  w a ll o f th e  le f t v e n tr ic le  th e y  even

fo rm  th re e  layers. Thus, th e  M yo card iu m  and th e  cardiac w a ll are m uch  
th ic k e r in th e  region  o f th e  le f t ve n tr ic le . In com parison  to  th e  righ t 
ve n tr ic le , th is  a rran g e m en t re fle c ts  th e  m uch  h ighe r p ressu re  requ ired  
in th e  le f t ve n tric le  to  p um p  th e  b lood  in to  th e  s y s te m ic  c ircu la tion . The 
righ t ve n tr icu la r w a ll is 3 -5  cm  th ick , th e  le f t ve n tricu la r w a ll is 8 -1 2  cm  
th ick .

[- Clinical rem arks---------------------------------------
If th e  th ickn e ss  o f th e  le ft ven tric u la r w a ll exceeds 15 m m , the
te rm  h y p e rtro p h y  is used. A  le f t  ve n tr icu la r h ype rtro p h y  m ay  be 
caused  fo r  exam p le  by s te n o s is  o f th e  a o rtic  va lve o r a rte ria l hype r­
te n s io n . In th e  r ig h t ven tric le , a h yp e rtro p h y  is a lready d iagnosed  if

th e  w a ll th ickn e ss  exceeds 5 m m . This m ay be caused  by  a s te n o s is  
o f th e  p u lm o n a ry  va lve  o r by  p u lm o n a ry  hype rtens ion , re su ltin g  fro m  
ch ron ic  o b s tru c tive  p u lm o n a ry  d iseases (COPD; e.g. asthm a) o r re­
c u rre n t p u lm o n a ry  em bo li.
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Heart valves and skeleton o f the heart
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Fig. 5 .19  H e a rt va lves , V a lvae  cordis; cranial v ie w ; a fte r  rem ova l o f 
th e  a tria, A o rta  and p u lm o n a ry  trunk.
The  heart has tw o  a trio v e n tric u la r va lves  (Valvae cuspida les) 
b e tw e e n  th e  atria and th e  ve n tr ic le s  o f each side . The  righ t a tr iove n tr i­
cu la r va lve  (Valva a triove n tricu la ris  dextra ) co ns is ts  o f th re e  cusps  (tr i­
cuspid va lve ). The le f t a triove n tricu la r va lve (Valva a tr iove n tricu la ris  si­
n istra) has tw o  cusps  (b icuspid v a lve , m itra l va lve ). The cusps  are 
anchored  to  th e  pap illa ry m u sc le s  by  te n d in o u s  co rds  (C hordae te n d i- 
neae) to  p re v e n t a p ro lapse  o f th e  va lves  during  ve n tr icu la r con trac tion .

In add ition , b e tw e e n  th e  ve n tr ic le s  and th e  g rea t a rte ries  lie th e  aortic  
v a lv e  (Valva aortae) on  th e  le f t s ide  and th e  p u lm o n a ry  va lve  (Valva 
pu lm ona lis ) on  th e  righ t s ide , bo th  o f w h ic h  c o n s is t o f th re e  sem iluna r 
cusps (Valvulae sem ilunares). W h e n  b lood is e je c te d  fro m  th e  v e n tr i­
c les in to  th e  g rea t a rte ries  during  th e  systo le  th e  s em ilu n a r valves are  
open and th e  a triove n tricu la r va lves  are c losed. W h e n  th e  ve n tr ic le s  
are fille d  w ith  b lood  fro m  th e  atria du ring  th e  d ias to le  th e  a trio v e n tri­
cu lar va lves  are  open  and th e  se m ilu na r va lves are c losed.

Trigonum fibrosum sinistrum

Valva atrioventricularis dextra 
[Valva tricuspidalis]

Valva atrioventricularis sinistra 
[Valva mitralis]

Trigonum fibrosum  dextrum

Anulus fibrosus sinister
Anulus fibrosus dexter

Aortic ring
Pulmonary ring

Bundle of HIS TODARO's tendon

Fig. 5 .20  Fibrous ske leto n  o f th e  heart; cranial v ie w , sch em a tic  
illu s tra tion , (accord ing  to  [2])
The  va lves are anchored  to  th e  card iac ske le to n . The  la tte r co ns is ts  o f 
co nn e c tive  tis s u e  fo rm in g  a ring (Anuli f ib ro s i d e x te r and s in is te r) 
a round  th e  a triove n tricu la r va lves  (Valvulae a trioven tricu la res) and a f i ­
b rous ring around  th e  se m ilu na r va lves (Valvulae sem iluna res). B e t­
w e e n  th e  A nu li f ib ro s i lies th e  T rigonum  fib ro s u m  d e x tru m . Here, th e  
bund le  o f HIS be long ing  to  th e  c o nd u c tin g  sys te m  o f th e  heart passes

i- Clinical Rem arks--------------------------------------
If th e  va lves are c o n s tr ic te d  (s tenosis) o r do  n o t c lose  p rope rly  (in­
su ffic ien cy ), h e a rt m u rm u rs  deve lop . T hese  are m o s t no ticeab le  
a t th e  a uscu lta tion  s ite s  o f th e  respe c tive  va lves ( - *  Fig. 5.1). If a 
m u rm u r is d e te c te d  during  sys to le  (b e tw e e n  th e  f ir s t  and second  
heart sounds) in th e  area o f one  o f th e  a trio v e n tric u la r (A V) valves, 
an insu ffic iency o f th e  respe c tive  va lve  is like ly, s ince  AV  va lves 
are no rm a lly  c losed  during  sys to le . If th e  m u rm u r is d e te c te d  in th is

over fro m  th e  r ig h t a trium  to  th e  in te rve n tr icu la r s e p tu m . In add ition  to  
th e  s tab ilisa tion  o f th e  va lves, th e  fib ro u s  ske le to n  o f th e  heart se rves 
as an e lec trica l insu la to r b e tw e e n  th e  atria  and th e  ve n tr ic le s  because 
all ca rd io m yo cy te s  are a ttached  to  th e  card iac ske le to n . S ince th e re  is 
no  co nn e c tio n  b e tw e e n  atria and ve n tr ic le s  via ca rd io m yo cy te s , the  
e lec trica l im pu lse  reaches th e  ve n tr ic le s  e xc lu s ive ly  th ro u g h  th e  bund le  
o f HIS.

area during  d ias to le , a s tenos is  o f th e  re spe c tive  va lve can be su ­
sp ec te d  s ince  th e  A V  va lves  are fu lly  o pened  during  d ias to le . The 
o p p o s ite  is tru e  fo r  th e  s em ilu n a r va lves. Valvu la r s te n o ses  are 
e ith e r cong e n ita l o r acqu ired  (rheum a tic  d iseases, bacteria l endocar­
d itis ). Va lvu la r in su ffic ie n c ie s  are  m o s tly  acqu ired  and m ay a lso  be 
th e  re su lt o f  a m yocard ia l in fa rc tion  if one o r m o re  o f th e  papillary 
m u sc le s  are a ffe c te d  by  th e  in fa rc tion .
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Chambers of the heart

V. cava inferior 

Valvula venae cavae inferioris

Ostium sinus coronarii

Valvula sinus coronarii

Valva atrioventricularis dextra, Cuspis posterior

M m . papillares posteriores

Ventriculus dexter

Myocardium

Pericardium serosum, 
Lamina visceralis [Epicardium]

Valva atrioventricularis dextra, 
Cuspis anterior

Chordae tendineae

M . papillaris septalis

M . papillaris anterior

Valva atrioventricularis dextra, 
Cuspis septalis

KO CH‘s triangle

Pars ascendens aortae

Mm. pectinati 

Auricula dextra
V. cava superior

Foramina venarum minimarum

Limbus fossae ovalis 

Crista terminalis

TODARO's tendon

Ostium atrioventriculare dextrum 

Septum interatriale

Fossa ovalis

A. coronaria dextra

Atrium dextrum

Septum interventriculare, 
Pars muscularis

Apex cordis

Fig. 5.21 R ig h t a tr iu m , A triu m  d e x tru m , and r ig h t ven tric le , 
V entricu lu s  d ex ter; ve n tra l v iew .
The righ t a trium  c o n s is ts  o f a p a rt w ith  a sm o o th  inne r su rface , th e  si­
nus o f venae  cavae (S inus vena rum  cavarum ), and o f a m uscu la r part 
w ith  a rough inne r su rface  co ns is tin g  o f th e  p ec tin a te  m u sc le s  (M m . 
pectina ti). B oth  parts  are separa ted  by  th e  C rista  te m in a lis , w h ich  
se rves as im p o rta n t landm ark  fo r  th e  loca lisa tion  o f th e  s inu-atria l node 
(SA node) o f th e  cardiac c o nd u c tin g  sy s te m  (-» pp. 2 0 -2 2 ). The  SA 
node is pos itio n ed  a t th e  o u ts id e  (subepicard ia l) o f th is  d em arca tion  line 
b e tw e e n  th e  e n try  o f th e  V. cava su pe rio r and th e  righ t auric le  (Auricula 
dextra ). The  in te ra tria l se p tu m  (S eptum  in te ra tria le ) s h o w s  a re m na n t o f 
th e  fo rm e r Foram en ovale, th e  Fossa ovalis  w ith  its rim , th e  L im bus 
fossae  ovalis. The  open ing  o f th e  S inus coronarius  (O s tium  s inus  co ­
ronarii), w h ic h  re p re se n ts  th e  la rgest card iac ve in , has a va lve  (Valvula 
s inus coronarii) and th e  open ing  o f th e  V. cava in fe rio r is a lso d em a r­
ca ted  by  a va lve  (Valvula venae  cavae in fe rio ris ). B oth  va lves, h ow eve r,

are n o t able  to  c lose  th e  re spe c tive  lum en . S m a lle r cardiac ve ins  e n te r 
th e  righ t a trium  d ire c tly  (Foram ina vena rum  m in im a rum ). A n  ex tens ion  
o f th e  Valvula venae  cavae in fe rio ris  is th e  T O D A R O 's  te n d o n  (Tendo 
va lvu lae  venae cavae in fe rio ris ). It se rves  as a landm ark  and, to g e th e r 
w ith  th e  open ing  o f th e  S inus co rona rius  and th e  tricu sp id  va lve  (Valva 
a triove n tricu la ris  dextra), it fo rm s  th e  KOCH's tr ia n g le  w h ic h  harbours 
th e  AV  node (-» Figs. 5 .25  to  5 .27). In th e  righ t ven tric le , th e  th re e  
cusps  are a tta ch e d  via C hordae te n d in e ae  to  th e  th re e  p a p illa ry  m us­
cles (M m . pap illa res an te rio r, p o s te rio r and septa lis). O f th e  in te rve n tr i­
cu la r se p tu m  (S eptum  in te rve n tricu la re ) o n ly  th e  m u scu la r p a rt is v is ib le  
in th is  illu s tra tion . S ta rting  fro m  th e  in te rve n tr icu la r se p tu m , spec ific  
fib re s  o f th e  cardiac c o nd u c tin g  sys te m  (m o de ra to r band described  by 
LE O N A R D O  DA VIN C I, n o t v is ib le  here) course  to  th e  an te rio r papillary 
m u sc le  (M . pap illa ris  a n te rio r). This co nn e c tio n  is re fe rred  to  as th e  
Trabecula  s ep to m arg in a lis  (-» Fig. 5.27).

Fig. 5 .22  Left and r ig h t ven tric les , V en tricu lu s  s in is te r and  
V entricu lu s  d ex ter; c ross-section , cranial v iew .
B ecause o f th e  su bs ta n tia lly  s tro n g e r m u sc le  layer, th e  w a ll o f th e  le ft 
ve n tric le  is th ic k e r than  th e  w a ll o f  th e  righ t ven tric le .

Ventriculus sinister
Ventriculus dexter
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Chambers of the heart

V. pulmonalis sinistra superior

Myocardium

Ostium atrioventriculare sinistrum

V. pulmonalis sinistra 
inferior

Anulus fibrosus sinister

Myocardium 

Septum interventriculare, Pars muscularis

Auricula sinistra Vv. pulm onales dextrae

V. cardiaca [cordis] magna 

Anulus fibrosus sinister

Atrium sinistrum, 
Septum interatriale

M. papillaris anterior
Valvula foram inis ovalis

Pericardium serosum, 
Lamina visceralis [Epicardium]

Ventriculus sinister
M. papillaris posterior

Apex cordis

Trabeculae carneae

Valva atrioventricularis 
sinistra, Cuspis posterior

Chordae tendineae

Fig. 5 .23  Left a tr iu m , A triu m  sin ister, and le ft ven tric le , 
V entricu lu s  s in ister; lateral v iew .
The  auric le  (Auricu la  s in is tra ) re p re se n ts  th e  m uscu la r p a rt o f th e  le ft 
a trium . The fo u r pu lm onary  ve ins  (Vv. pu lm ona les) e n te r th e  sm o o th - 
w a lle d  p a rt o f th e  le f t a trium . The  septa l w a ll s h o w s  th e  c re sce n t­
shaped  Valvu la  fo ra m in is  ovalis, a re m n a n t o f th e  S ep tum  p rim u m

during  th e  d e v e lo p m e n t o f th e  heart (-» Fig. 5.7). The  O s tiu m  a triove n ­
tricu la re  s in is tru m  is th e  ju n c tio n  to  th e  le f t v e n tr ic le  and co n ta in s  th e  
Valva m itra lis . The w a ll o f  th e  le f t v e n tr ic le  is n o t s m o o th  b u t s tru c tu re d  
by  trabecu lae  o f th e  ve n tricu la r M yo ca rd iu m  (Trabeculae carneae).
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Chambers of the heart

A. coronaria dextra

Nodulus valvulae semilunaris

Ventriculus sinister

Ostium atrioventriculare sinistrum

atrioventricularis sinistra, 
Cuspis anterior

M. papillaris anterior

Lunula valvulae semilunaris

semilunaris sinistra 

A. coronaria sinistra

A. coronaria sinistra, R. interventricularis anterior

Septum  interventriculare, Pars m em branacea

Myocardium

Chordae tendineae

M. papillaris 
posterior

Auricula dextra 

Valvula semilunaris dextra 

Valvula semilunaris posterior

Bulbus aortae 

Sinus aortae

Truncus

Valvula semilunaris

Fig. 5 .24  Left ven tric le , V en tricu lu s  s in ister; la tera l v iew .
The m itra l va lve  (Valva a tr iove n tricu la ris  s in is tra ) on ly  c o n s is ts  o f tw o  
cusps. Thus, o n ly  tw o  p ap illa ry  m uscles are requ ired  (M m . pap illa res 
a n te rio r and poste rio r). B enea th  th e  m itra l va lve , th e  app ro x im a te ly  
1 c m 2 large area o f th e  Pars m em b ra n a c ea  o f th e  in te rve n tr icu la r sep ­
tu m  is loca ted . H o w e ve r, th e  m a jo r p a rt o f th e  in te rve n tr icu la r se p tu m

co ns is ts  o f cardiac m u sc le  fib re s  (Pars m uscu la ris ). B lood fro m  th e  le ft 
ve n tric le  is p um ped  th ro u g h  th e  a o rtic  va lve  (Valva aortae) in to  th e  
d ila ted  p a rt o f th e  A o rta  (B u lbus aortae). The  ao rtic  va lve  co ns is ts  o f 
th re e  se m ilu na r va lves (Valvulae sem iluna res) w h ic h  co ve r th e  S inus 
aortae  fro m  w h ic h  th e  r ig h t and le f t coronary  a rte ries  o rig ina te  (Aa. 
coronariae  dextra  and sin istra ).
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V. cava superior 

Nodus sinuatrialis

Nodus atrioventricularis

KO CH's triangle

Fig. 5 .25  E lectrical s tim u la tio n  and cond ucting  system  
[C om plexus  s tim u lan s  e t cond ucen te  cordis] a long  th e  axis o f th e  
sec tioned  heart.
The heart harbours an e lec trica l s tim u la tio n  and c o nd u c tin g  sys te m  
w h ic h  co ns is ts  o f m o d ifie d  ca rd io m yo cy te s  instead  o f nerve  fib res . 
Th is  sy s te m  is d iv ided  in to  th e  fo llo w in g  parts:
•  s in u -a tr ia l no de  (N odus sinua tria lis , S A-node; node o f KEITH- 

FLACK)
a trio v e n tric u la r node (N odus a triove n tricu la ris ; A V -node, node o f 
TA W A R A )

•  a trio v e n tric u la r b u n d le  (Fasciculus a triove n tricu la ris , bund le  o f 
HIS)
r ig h t and le ft bu nd le  branch (Crus d e x tru m  and s in is tru m  node o f 
TA W A R A )

The  e lec trica l s tim u la tio n  is in itia te d  in d e p en d e n tly  w ith in  th e  s in u ­
a tria l node by sp on tan e o us  depo la risa tion  in th e  spec ia lised  m yocard i­
al ce lls  and has a fre q u e n c y  o f a p p ro x im a te ly  70 /m in . The  SA -node has 
a size o f a p p ro x im a te ly  3 x 1 0  m m  and is loca ted  w ith in  th e  w a ll o f th e  
righ t a trium  in a g roove  (Sulcus te rm ina lis  co rd is) b e tw e e n  th e  e n try  o f 
th e  V. cava su pe rio r and th e  righ t auric le . Th is  g roove  co rresp o n ds  to  
th e  C rista te rm in a lis  a t th e  inne r su rfa ce  o f th e  r ig h t a trium . The  SA 
node is occas iona lly  covered  by  an area o f subep icard ia l ad ipose  tis su e  
m aking  it v is ib le  fro m  o u ts ide . The  SA  node is su pp lied  by  th e  s inu -a tri­
al nodal branch (R. nod i s inuatria lis ) w h ic h  d erives  fro m  th e  A . coronaria

dextra  in m o s t cases. The e lec trica l signa l sp reads fro m  th e  SA node 
th ro u g h  th e  M yo ca rd iu m  o f b o th  atria (m yogen ic  co nd u c tio n ) and 
reaches th e  A V  node. The la tte r s lo w s  d o w n  th e  fre q u e n c y  o f th e  e lec­
trica l signa l to  a llo w  a s u ffic ie n t f illin g  o f th e  ven tric les .
The A V  node , app ro x im a te ly  5 x 3  m m  in size, is e m be d d ed  w ith in  the  
M yo ca rd iu m  o f th e  a triove n tricu la r se p tu m  a t KO C H 's triang le . The 
KO C H 's tr ia ng le  is co n fin e d  by  th e  T O D A R O 's  te ndon , th e  e n try  o f the  
S inus co ronarius, and th e  septa l cusp  o f th e  tricu sp id  va lve  (-» Fig. 5.21). 
The A V  node is a lso  su pp lied  by  a sepa ra te  branch (R. nod i a tr io v e n tr i­
cularis) w h ic h  usua lly  d e rives  fro m  th e  d o m in a n t co rona ry  a rte ry  (in 
m o s t cases th e  A . coronaria  dextra ) near th e  b ranch ing  o f th e  R. in te r- 
ve n tricu la ris  pos te rio r.
From  th e  A V  node th e  e lec trica l signa l is co nve ye d  by  th e  bu nd le  of 
HIS (approx. 4  x  20  m m ) th ro u g h  th e  T rig on u m  fib ro s u m  d e x tru m  to  
th e  in te rve n tricu la r se p tu m .
In th e  Pars m em branacea  o f th e  in te rve n tr icu la r se p tu m  th e  bund le  o f 
HIS d iv id e s  in to  th e  r ig h t and le ft bu nd le  branch. The le f t  bund le  
b ran ch sp lits  in to  th e  an te rio r, septa l and p o s te rio r subendocard ia l fa sc i­
cu li to  th e  respe c tive  pa rts  o f th e  M yo ca rd iu m  inc lud ing  th e  papillary 
m u sc le s  and th e  apex o f th e  heart. The  righ t bund le  branch descends 
subendoca rd ia lly  in th e  s e p tu m  to  th e  apex o f th e  h ea rt and reaches 
th e  a n te rio r pap illa ry m u sc le  via th e  Trabecu la  sep to m arg ina lis  
H  Fig. 5.27).

Fasciculus atrioventricularis

Crus sinistrum

Crus dextrum

Septum interventriculare
Rr. subendocardiales

Aorta
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Nodus atrioventricularis

Fasciculus atrioventricularis
Crus dextrum

Nodus

Crus sinistrum

Fig. 5 .26  E lectrical s tim u la tin g  and c ond ucting  system  o f th e  
heart; sch em a tic  illu s tra tion .

Truncus pulmonalis

Fasciculus atrioventricularis  

Crus dextrum  

Nodus atrioventricularis

I
U-------Trabecula septomarginalis

M. papillaris anterior

Pars ascendens aortae 

V. cava superior

Atrium dextrum

Nodus sinuatrialis

Crista terminalis

Valvula sinus coronarii

Ostium venae cavae 
inferioris

Valvula venae cavae 
inferioris

Fig. 5 .27  E lectrical s tim u la tio n  and c ond ucting  sys tem  of th e  
heart.
The e lec trica l s tim u la tio n  and co nd u c tin g  sy s te m  is o rgan ised  in fou r  
parts  (-» Fig. 5.25).

The  illu s tra tion  d e m o n s tra te s  h o w  a part o f th e  righ t bund le  branch 
(Crus d ex tru m ) reaches th e  righ t an te rio r pap illa ry m u sc le  via th e  Trabe­
cula sep tom arg ina lis .
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mV 
0.5 -,

0 -

-0 .5  -I

1 Sinus node depolarisation 
(no ECG signal)

2 Depolarisation delay 
in AV node
(PQ interval)

P Atrial depolarisation

Q Depolarisation o f the 
ventricular septum

R Depolarisation o f the distal 
third of the ventricular septum 
(vector in longitudinal cardiac axis)

S Depolarisation o f remaining parts 
of the ventricles

ST Complete depolarisation of 
ventricles (no potential difference 
= isoelectric)

T Repolarisation of ventricles

I------- 1------- 1------- 1------- 1------- 1------- 1
0 0.1 0.2 0.3 0.4 0.5 0.6 sec

Fig. 5 .28  A n a to m ic a l p rincip les  o f th e  e le c tro ca rd io g ram  (ECG).
(accord ing to  [2])
The  e lec trica l signa l sp reads fro m  th e  sinu-a tria l node to  th e  A V  node 
w h ich  causes a de lay  in e lec trica l c o nd u c tio n  b e fo re  reach ing  th e  in te r­
ve n tr icu la r s e p tu m  via th e  bund le  o f HIS. The  righ t and le f t bund le  bran­
ches th e n  d iv ide  and s tim u la te  th e  ve n tricu la r M yo ca rd iu m . Th is  con ­
d uc tio n  o f e lec trica l im pu lses  w ith in  th e  h ea rt can be d e te c te d  by 
e le c tro d e s  on th e  su rfa ce  o f th e  body. If th e  e lec trica l signa l trave ls  to ­
w a rd s  th e  e le c tro d e  a t th e  su rfa ce  o f th e  body, it re su lts  in a p os itive  
upw ard  a m p litu d e  o f th e  base line  vo ltage . B ecause o f th e  sm a ll vo lu m e  
o f th e  s inu-a tria l node, th e  SA exc ita tio n  is n o t d e te c ta b le  in th e  ECG. 
The  depo larisa tion  o f th e  atria  is re p re se n te d  by th e  P w a v e . The de­
po la risa tion  de lay  by  th e  A V  node  o ccurs  during  th e  PQ se g m e n t. The 
la tte r d ep ic ts  th e  lack o f po la risa tion  changes during  th e  depo larisa tion  
o f th e  e n tire  a tria l M yo ca rd iu m . The rapid re trog rade  d ire c tio n  o f th e

depo larisa tion  o f th e  in te rve n tr icu la r s e p tu m  is illu s tra te d  by th e  Q  
w a v e . D epo larisa tion  o f th e  ve n tr icu la r m yo card iu m  to w a rd s  th e  apex 
o f th e  heart is re p resen ted  by  th e  ascend ing  lim b  o f th e  R w a v e , 
w h e re a s  th e  propagation  o f th e  depo la risa tion  a w a y  fro m  th e  apex re­
su lts  in th e  desce n d in g  lim b  o f th e  R w ave  and in th e  s h o rt S w a v e . 
D uring  th e  ST se g m e n t th e  e n tire  ve n tricu la r M yo ca rd iu m  is depo la­
rized. S ince th e  repo la risa tion  o f th e  ve n tr icu la r m yo card iu m  o ccurs  in 
th e  sam e  d ire c tio n  as th e  depo larisa tion , th e  T  w a v e  also s h o w s  a po­
s itive  (upw ard) a m p litu d e . Usually, th re e  lim b  leads are recorded  to  de­
te rm in e  th e  e lec trica l ax is  o f th e  heart accord ing  to  th e  la rgest a m p litu ­
de o f th e  R w a ve . H ow eve r, th is  e lec trica l ax is  is in flu e n ced  by  the  
th ickn e ss  o f th e  M yo ca rd iu m  in bo th  ve n tr ic le s  and by  th e  e xc itab ility  
o f th e  tis s u e  and is th e re fo re  n o t iden tica l w ith  th e  ana tom ica l ax is  o f 
th e  heart.

i- Clinical Rem arks--------------------------------------
The ECG is used to  d e te c t cardiac a rrh y th m ia s , fo r  exam p le  if th e  
heart bea ts to o  fa s t (tach ycard ia , >  1 0 0 / m in ), to o  s lo w  (b rad y ­
card ia , < 6 0 /m in ) , o r in an irregu la r w a y  (a rrh y th m ia ). In add ition, 
reduced  a rte ria l pe rfu s io n  due  to  co rona ry  a rte ry  d isease  (e.g. m yo ­
cardia l in fa rction ), and o th e r d iseases such  as m yocard ia l in fla m m a ­
tio n  re su lt in a lte ra tions  o f th e  e lec trica l co nd u c tio n . The ECG is o f 
pa rticu la r im po rta n ce  fo r  th e  ide n tifica tion  o f m yocard ia l in fa rction .

If a tria l fib re s  bypass th e  A V  node and d ire c tly  link  to  th e  bundle 
o f HIS o r th e  ve n tr icu la r m yo card iu m  (KENT'S bund les), card iac ar­
rh y th m ia s  are th e  re su lt (W O LFF-P A R K IN S O N -W H ITE  syn drom e).
If th e se  a rhy th m ia s  cause  se ve re  s y m p to m s  and re s is t pharm aco­
log ica l tre a tm e n t, it m ay be necessary  to  in te rru p t th e  accesso ry  
bund les  us ing  a cardiac c a th e te r device .
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N. vagus [X]

N. laryngeus recurrens

R. cardiacus cervicalis inferior

R. cardiacus thoracicus

Ganglion cervicale superius

N. cardiacus cervicalis superior

Ganglion cervicale medium

N. laryngeus recurrens

Ganglion cervicothoracicum 
[Ganglion stellatum]

N. cardiacus cervicalis medius

N. cardiacus cervicalis inferior

Ganglion cardiacum

Plexus cardiacus

Fig. 5 .29  In n e rv a tio n  o f th e  heart: P lexus card iacus w ith  
s ym p a th e tic  (green) and p a ras y m p a th e tic  (purp le) ne rve  fibres;
sch em a tic  illu s tra tion .
The fu n c tio n  o f th e  e lec trica l c o nd u c tin g  sy s te m  and th e  M yo card iu m  
can be m o d ifie d  by  a u to n o m ic  inne rva tion  to  a d ju s t to  th e  needs o f th e  
w h o le  body. Th is  is th e  pu rpose  o f th e  P lexus card iacus as p a rt o f the  
a u to n o m ic  ne rvous sy s te m . The  P lexus card iacus co ns is ts  o f sym p a ­
th e tic  and p a ra sym p a th e tic  nerve  fib re s . The  ce ll bod ies (Perikarya) o f 
th e  postg an g lio n ic  s y m p a th e tic  nerve  fib res  res ide  w ith in  th e  cervica l 
ganglia o f th e  s y m p a th e tic  tru n k  (Truncus sym p ath icu s ) and reach the  
P lexus card iacus via th re e  nerves (Nn. cardiaci ce rv ica les  supe rio r, m e ­
d ius  and in ferio r). S y m p a th e tic  s tim u la tio n  increases th e  heart rate

(pos itive  ch ron o tro p ic  e ffe c t), th e  sp ee d  o f co nd u c tio n  (pos itive  d rom o - 
tro p ic  e ffe c t), and th e  e xc ita b ility  (pos itive  b a th m o tro p ic  e ffe c t) o f th e  
ca rd io m yo cy te s . In a dd ition , s y m p a th e tic  s tim u la tio n  enhances the  
co n tra c tile  fo rc e  (pos itive  ino tro p ic  e ffe c t) due  to  acce le ra ted  re laxation 
(pos itive  lus itro p ic  e ffe c t). P a ra s y m p ath etic  s tim u la tio n  e lic its  nega ti­
ve  ch ron o tro p ic , d ro m o tro p ic , and b a th m o tro p ic  e ffe c ts  and, add itio ­
nally, has nega tive  ino tro p ic  e ffe c ts  on  th e  a tria l M yo ca rd iu m . The p a­
ra s y m p a th e tic  nerve  fib res  derive  as p regang lion ic  nerve  fib re s  fro m  
th e  N. vagus [X] and reach th e  P lexus card iacus as Rr. cardiaci cerv ica­
les su pe rio r and in fe rio r and as Rr. cardiaci th o ra c ic i. In th e  P lexus car­
d iacus, th e y  are synapsed  w ith in  n um e ro u s  (up to  500) tin y  ganglia 
(Ganglia cardiaca) o n to  p os tgang lion ic  neurons.

i- Clinical Rem arks--------------------------------------
Increased s y m p a th e tic  to n u s , as in s tre ss  s itu a tio n s , is accom pan ied  
by  increased  heart ra te  (tachycard ia ) and e leva ted  a rte ria l b lood 
p ressu re  (a rte ria l hyp erten s io n ). In ju ry  to  th e  para sym p a th e tic  
fib re s  m ay a lso  re su lt in tachycard ia . The increased  a c tiv ity  o f the

heart a lso  increases th e  o xygen  co n su m p tio n  by  th e  ca rd iom yocy- 
tes . Th is  m ay  cause  an angina p ec to ris  and m yocard ia l in fa rc tion  in 
th e  case o f a p re-e x is tin g  co rona ry  a rte ry  s te n o s is  (co ronary a rte ry  
d isease).
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Thoracic Viscera Heart -► Lungs -» Oesophagus

Coronary arteries

R. marginalis dexter

Arcus aortae

Pars ascendens aortae

A. coronaria dextra

Atrium dextrum

Truncus pulmonalis

A. coronaria sinistra

Atrium sinistrum, Auricula sinistra

A. coronaria sinistra, 
R. circumflexus

Conus arteriosus

A. coronaria sinistra,
R. interventricularis anterior

Fig. 5 .30  C oronary  arte ries , A a. coronariae ; ventra l v iew .
The  r ig h t coronary  a rte ry  (A. coronaria  dextra ) has its o rig in  a t th e  
righ t a o rtic  s inus  and co u rse s  in th e  S ulcus co rona rius  to  th e  in fe rio r 
m arg in  (M argo  d exte r). It c o n tin u e s  to  th e  Facies d iaphragm atica  
w h e re  in m o s t cases th e  R. in te rv e n tric u la ris  p o ste rio r branches o ff  
as a te rm ina l branch.
The  le ft coronary  a rte ry  (A. coronaria  s in is tra ) o r ig ina tes  a t th e  le ft 
a o rtic  s inus  and d iv ides  a fte r  1 cm  to  fo rm  th e  R. in terven tricu la ris

an te rio r, w h ic h  courses  to  th e  apex o f th e  heart, and th e  R. c irc u m fle ­
xus. The la tte r courses  in th e  S ulcus co rona rius  around  th e  le f t cardiac 
m arg in  to  reach th e  p o s te rio r a spe c t o f  th e  heart.
C onven tiona lly , th e  co rona ry  dom in a nce  is d e te rm in e d  by  th e  a rte ry  
th a t su pp lies  th e  R. in te rve n tricu la ris  p os te rio r. In m o s t cases th e  righ t 
co rona ry  a rte ry  is d om in a n t (in th e  "c o -d o m in a n t"  and th e  " r ig h t-d o m i- 
n a n t"  pe rfus ion  typ e , to g e th e r in 75%  o f all cases -» pages 26 and 27).

Im p o rta n t B ranches o f th e  R igh t 
C oronary  A rte ry  (A. co ronaria  d extra )

•  R. con i a rte rios i
•  R. nodi sinuatria lis  (tw o -th ird s  o f  all 

cases): to  th e  S A  node
•  R. m arg ina lis  d ex te r
•  R. p os te ro la te ra lis  d ex te r
•  R. nod i a trioven tricu la ris :

to  th e  A V  node (if " r ig h t d o m in a n t")
•  R. in te rve n tricu la ris  p os te rio r 

(if " r ig h t d o m in a n t")  w ith  Rr. 
in te rven tricu la res  sep ta les , supp ly ing  
th e  bu nd le  o f HIS

Im p o rta n t B ranches o f th e  Left 
C oronary  A rte ry  (A. co ronaria  sinistra)

R. in te rv e n tric u la ris  an terior:
•  R. con i a rte rios i
•  R. la te ra lis  (clin ical te rm : R. d iagonalis)
•  Rr. in te rve n tricu la re s  septa les 
R. c ircum flexus:
•  R. nod i s inua tria lis  (one-th ird  o f all 

cases): to  th e  S A  node
•  R. m arg ina lis  s in is te r
•  R. p o s te rio r ve n tr icu li s in is tri

R. nodi sinuatrialis

A. coronaria dextra

R. marginalis dexter

A. coronaria dextra, R. interventricularis posterior

R. interventricularis anterior

A. coronaria

R. circumflexus

Fasciculus
atrioventricularis

R. marginalis

Ostium sinus coronarii

Fig. 5.31 C oronary  a rte ries , A a. co ronariae ; cranial v iew .
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Thymus -► Topography -► Sections

Veins of the heart

Fig. 5 .32  C ardiac veins , Vv. cordis; ve n tra l v iew . [8] drain  in to  th e  r ig h t a trium . The  rem a in ing  25%  o f th e  ve no u s  b lood
The  venous b lood  fro m  th e  heart is co lle c te d  in th re e  m a jo r  system s. drain  in to  th e  atria and ve n tr ic le s  d ire c tly  via th e  tran s m u ra l and th e
75%  o f th e  ve no u s  b lood  are co lle c te d  in th e  S in us  coronarius  and e n d o m u ra l sys tem  (-» pages 17-19 ).

C ard iac Veins (Vv. cordis)

C oronary  sinus system :
•  V. cardiaca m agna (g rea t card iac ve in): 

co rresp o n ds  to  th e  su pp ly  area o f the  
A . coronaria  s in is tra
-  V. in te rve n tricu la ris  an te rio r
-  V. m arg ina lis  s in is tra
-  Vv. ve n tr icu li s in is tri pos te rio res

•  V. cardiaca m edia : in th e  S ulcus 
in te rve n tricu la ris  p os te rio r

•  V. cardiaca parva: in th e  righ t S ulcus 
co ronarius, p rese n t in 50%

•  V. ob liqua atrii s in is tri

Transm ura l system :
•  Vv. ve n tr icu li dex tri an te rio res
•  Vv. a tria les

E nd om ura l system :
•  Vv. cardiacae m in im ae  (THEBESIAN 

veins)

Fig. 5 .33  C ardiac veins , Vv. cordis; dorsocauda l v iew .

Arcus aortae

A. pulmonalis dextra

V. cava superior

A. coronaria dextra

Vv. pulmonales sinistrae

Auricula sinistra

V. obliqua atrii sinistri

cardiaca [cordis] magna

A. coronaria
R. circumflexus

Sinus coronarius

V. ventriculi sinistri 
posterior

Sinus venarum cavarum

Atrium dextrum

V. cava inferior

Vv. pulmonales dextrae

Sulcus coronarius

V. cardiaca [cordis] parva

Ventriculus dexter

V. cardiaca [cordis] media 
[V. interventricularis posterior]

A. pulmonalis sinistra

Atrium sinistrum

Ventriculus sinister Sulcus interventricularis posterior
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Thoracic Viscera

Coronary artery dom inance

Heart -► Lungs -► Oesophagus

«55%A. coronaria dextra
A. coronaria sinistra 

R. circumflexus 

R. interventricularis anterior

R. coni arteriosi 

R. lateralis

R. marginalis sinister 

R. lateralis 

atriales

A. coronaria dextra

R. nodi sinuatrialis

R. coni arteriosi

R. atrial is

R. nodi atrioventricularis

R. marginalis dexter

(R. posterolateralis dexter)

R. interventricularis posterior

Rr. interventriculares septales 

5.34

interventriculares 
septales

R. posterior 
ventriculi sinistri

Rr. atrioventriculares

A. coronaria sinistra, 
R. circumflexus

A. coronaria sinistra, 
R. posterior ventriculi sinistri

A. coronaria dextra,
R. interventricularis posterior

Fig. 5 .34  and Fig. 5 .35  "B a lan ced " or c o -d o m in a n t coronary  
circu la tion  b e tw e e n  th e  c oronary  a rte ries , A a. co ronariae ; ventra l 
(-» Fig. 5 .34) and dorsa l (-» Fig. 5 .35) v ie w s .

In 55%  o f all cases, th e  R. in te rve n tricu la ris  p os te rio r o r ig ina tes  fro m  
th e  A. coronaria  dextra  b u t does n o t supp ly  th e  p o s te rio r a spe c t o f th e  
le f t  ve n tr ic le . Th is  is re fe rred  to  as a "b a la n c e d " o r "c o -d o m in a n t"  per­
fu s ion  type .

«25%

Rr. interventriculares 
septales

R. interventricularis 
posterior

i. /  /A . coronaria sinistra
A. coronaria dextra v  I X /

X / Ä ü r  /  R. circumflexus

R. interventricularis anterior

5.36

Fig. 5 .36  and Fig. 5 .37  "L e ft d o m in a n t"  c o ronary  c ircu la tion  In 2 5 %  o f all cases, th e  R. in te rve n tricu la ris  p os te rio r o r ig ina tes  fro m
b e tw e e n  th e  c oronary  a rte ries , A a. co ronariae ; ventra l {-» Fig. 5 .36) th e  A . coronaria  s in is tra ,
and dorsa l (-» Fig. 5 .37) v ie w s .

« 20%

A. coronaria
R. circumflexus

A. coronaria 
R. posterior ventriculi

A. coronaria dextra

coronaria sinistra,
R. interventricularis posterior

A. coronaria

A. coronaria sinistra

R. circumflexus 

R. interventricularis anterior

Rr. atrioventriculares

R. nodi 
atrioventricularis

(R. posterolateralis 
dexter)

R. interventricularis 
posterior

Rr. interventriculares 
septales

5.38

Fig. 5 .38  and Fig. 5 .39  " R ig h t-d o m in a n t"  coronary  c ircu la tion  
b e tw e e n  th e  c oronary  a rte ries , A a. co ronariae ; ventra l (-» Fig. 5.38) 
and dorsa l { - *  Fig. 5 .39) v ie w s .

In 20%  o f all cases, th e  A. coronaria  dextra  n o t o n ly  b ranches o ff  th e  
R. in te rve n tricu la ris  p o s te rio r b u t a lso supp lies  pa rts  o f th e  p os te rio r 
a spe c t o f th e  le f t  ven tric le .

A. coronaria
R. circumflexus

A. coronaria 
R. posterior ventriculi

A. coronaria dextra

A. coronaria dextra,
R. interventricularis posterior
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Coronary artery dom inance

55%

R. interventricularis anterior

A. coronaria dextra

R. lateralis

Area supplied by the 
A. coronaria dextra

coronaria sinistra

interventricularis anterior 

lateralis

R. interventricularis 
posterior

interventricularis anterior

supplied by the 
A. coronaria sinistra

c

Figs. 5 .40a to  c A reas  supp lied  b y  th e  A. co ronaria  de x tra  (ligh t 
red) a nd  s in istra  (dark  red) in th e  cross-section; caudal v iew , 
(accord ing  to  [2]
a Balanced or c o -d o m in a n t perfus ion  type : The le f t co rona ry  a rte ry  

supp lies  th e  an te rio r tw o -th ird s  o f th e  se p tu m  via th e  Rr. in te rv e n tr i­
cu la res sep ta les  o f th e  R. in te rve n tricu la ris  an te rio r ( le ft an te rio r de­
scend ing  [LA D ] branch). C orrespond ing  b ranches derived  fro m  the  
R. in te rve n tricu la ris  p o s te rio r o f th e  righ t co rona ry  a rte ry  supp ly  the  
p o s te rio r th ird  o f th e  se p tu m , 

b L e ft-d o m in a n t perfus ion  ty p e : The le f t co rona ry  a rte ry  supp lies  
th e  e n tire  s e p tu m  and th e  A V  node, 

c R ig h t-d o m in a n t perfus ion  type : T w o  th ird s  o f th e  se p tu m  and 
large areas o f th e  p o s te rio r a s p e c t o f th e  le f t ve n tric le  a re  supp lied  
by  th e  A. coronaria  dextra .

The perfus ion  typ e  has e ffe c ts  on th e  se ve rity  o f a m yocard ia l in fa rc tion  
due  to  an o cc lus ion  o f one  o f th e  co rona ry  arte ries.

i- Clinical Rem arks--------------------------------------
The coronary  a rte ry  d isease (CAD) is caused by  a s te n o s is  o f the  
co rona ry  a rte ries  re su ltin g  fro m  a rte rio sc le ro s is . D ue to  in s u ff ic ie n t 
m yocard ia l pe rfus ion  th is  m ay cause  pain in th e  c h e s t (angina pec­
to ris ) w h ic h  m ay radiate in to  th e  arm  (m o s tly  th e  le f t arm ) o r in to  
th e  neck. To ta l o cc lus ion  o f an a rte ry  re su lts  in necros is  o f th e  de­
p e n d e n t M yo card iu m  (m yo card ia l in farc tio n . M l). Functiona lly , co ­
ronary a rte ries  are te rm ina l a rte ries  and a d is t in c t in fa rc tion  pa tte rn  
re su lts  fro m  th e  o cc lus ion  o f th e  supp ly ing  a rte ries . These  p a tte rns  
m ay  be d e te c te d  in va rious leads in th e  ECG. The  m o s t d e fin itive  
ev idence  is ach ieved  th ro u g h  co rona ry  c a th e te risa tio n  us ing  a ra­
d io c o n tra s t age n ts  (coronary ang iogram ). The  p o ste rio r m yocard ia l

Figs. 5 .41a to  d In farc tion  p a tte rn  o w in g  to  th e  occlusion o f th e  
c oronary  arteries .
a Iso la ted  o cc lus ion  o f th e  R. in te rve n tricu la ris  an te rio r ( le ft an te rio r 

desce n d in g  [LAD ] branch) re su lts  in an an te rio r m yocard ia l in fa rc ­
tion .

b D ista l o cc lus ion  o f th e  R. in te rve n tricu la ris  an te rio r re su lts  in m yo ­
cardia l in fa rc tio n  o f th e  apex o f th e  heart, o fte n  re fe rred  to  as apical 
in fa rc tion .

c If o n ly  th e  R. la tera lis is occ lu d e d  th e  m yocard ia l in fa rc tion  is re­
s tr ic te d  to  th e  latera l w a ll o f th e  ven tric le , 

d O cclus ion  o f th e  R. in te rve n tricu la ris  p o s te rio r re su lts  in a p os te rio r 
m yocard ia l in fa rc tion  (PM I) o f th e  Facies d iaphragm atica.

in farc tion  (PM I) is o fte n  accom pan ied  by  bradycard iac a rrhy thm ias  
because th e  a rte ry  su pp ly ing  th e  A V  node o rig ina tes  near th e  o u t­
le t o f th e  R. in te rve n tricu la ris  p o s te rio r (-» Fig. 5.38). M o s tly , th e  R. 
in te rve n tricu la ris  p os te rio r is th e  te rm ina l branch o f th e  A . coronaria  
dextra  (in th e  balanced and th e  rig h t-d o m in a n t pe rfu s io n  types). Due 
to  th e  lo w  p ressu re  sy s te m  o f th e  righ t heart, th e  M yo ca rd iu m  o f 
th e  righ t ve n tric le  requ ires  less o xygen  w h e n  com pared  to  th e  le ft 
ven tric le . Thus, even  a p rox im a l o cc lus ion  o f th e  A. coronaria  dextra  
m ay o n ly  re su lt in an iso la ted  p o s te rio r m yocard ia l in fa rc tion . In th is  
case, th e  bradycard ia  m ay  be severe  due  to  th e  in s u ff ic ie n t p e rfu ­
s ion  o f th e  SA node.

R. interventricularis 
posterior
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Projection o f trachea and bronchi

Sinus paranasales

Lobus superior

Lobus inferior

Pulmo sinister

Cavitas nasi

Vestibulum nasi

Larynx

J r p r h o a

Pars nasalis pharyngis 

Pars oralis pharyngis 

laryngea pharyngis

Pharynx

Bronchi principales 

f  Lobus superior 

Pulmo dexter < Lobus medius 

[  Lobus inferior

Fig. 5 .42  U p p er and lo w e r resp ira to ry  trac t; sch e m a tic  illus tra tion . 
The  re sp ira to ry  sy s te m  is d ev ided  in upper and lo w e r parts.
The  u p per re sp ira to ry  tra c t com prises :
•  nasal ca v ity  (C avitas nasi)
•  pa rts  o f th e  Pharynx

The lo w e r  re sp ira to ry  tra c t com prises :
•  Larynx
• w in d  p ipe  (Trachea)
•  lungs (Pu lm ones)
The  righ t lung (P u lm o dexte r) has th re e  lobes, th e  le f t lung (Pulm o s in is ­
te r) has tw o  lobes.

Bronchus principalis sinister

Bronchus lobaris superior sinister

Bronchus lobaris inferior sinister

Bronchus lobaris superior dexter

Bronchus principalis dexter

Bronchus lobaris medius dexter

Bronchus lobaris inferior dexter

Trachea

Fig. 5 .43  P ro jection  o f th e  Trachea and m ain  bronch i o n to  th e  
a n te rio r chest w a ll.
The Trachea is 1 0 -1 3  cm  long and e lo nga tes  up to  5 cm  during  deep 
insp ira tion . The  o rig in  o f th e  T rachea at th e  c rico id  cartilage p ro jec ts  
o n to  th e  7th ce rv ica l ve rte b ra ; th e  b ifu rca tio n  o f th e  Trachea in to  th e  
tw o  m ain bronch i p ro je c ts  o n to  th e  4th and 5th th o ra c ic  ve rte b ra e  (rib II

to  III). The  ang le  b e tw e e n  th e  m ain b ronch i is 55° to  65°. The r igh t 
m ain  bronchus (B ronchus p rinc ipa lis  dex te r) is larger, 1 -2 .5  cm  in 
leng th , and is pos itio n ed  nearly  vertica lly . The le ft m ain  bronchus
(B ronchus p rinc ipa lis  s in is te r) is a lm o s t tw ic e  as long and loca ted  m ore  
horizonta lly.

Clinical Rem arks------------------------------------------------------------------------------------------------------------
B ecause o f th e  a lm o s t ve rtica l pos itio n  o f th e  righ t m ain b ronchus tio n  (asp ira tio n ). This kn ow le dg e  m ay p rov ide  th e  cruc ia l t im e  ad-
fo re ig n  bod ies  m o re  fre q u e n tly  e n te r th e  r ig h t lung during  insp ira - vantage  w h e n  dea ling  w ith  m edica l em ergenc ies .
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Projection o f the lungs

Midaxillary line 

Cupula pleurae

Lobus superior

Fissura horizontalis

Lobus medius 
pulmonis dextri

Fissura obliqua

Lobus inferior

Recessus costo- 
diaphragmaticus

Midclavicular line

Sternal line
Paravertebral line

Vertebra cervicalis VII [prominens] 

Lobus superior

Spina scapulae 

Fissura obliqua

Scapular line 

Midaxillary line

Lobus inferior

Fissura obliqua

Recessus
costodiaphragmaticus

5 .44

Fissura obliqua

5.45

Fig. 5 .44  and Fig. 5 .45  P ro jection  o f th e  borders  o f th e  lungs and  
P leura o n to  th e  a n te rio r (-» Fig. 5 .44) and p o ste rio r (-» Fig. 5 .45) 
tho rac ic  w a lls .
The r ig h t lung has th re e  lobes w h ic h  are separa ted  by  th e  Fissura  
ob liq ua  and th e  Fissura ho rizo n ta lis . On th e  dorsa l s ide , th e  Fissura 
ob liqua  fo llo w s  rib IV and, thus , separa tes  th e  su pe rio r and th e  in fe rio r 
lobes. From  th e  m idax illa ry  line o nw ards , th e  Fissura obliqua descends 
m o re  s te e p ly  to  reach rib VI a t th e  m idc lav icu la r line. A n te rio rly , the  
Fissura obliqua separa tes  th e  m idd le  and in fe rio r lobes (-► Figs. 5.53 
and 5.54). The  Fissura horizon ta lis  p ro je c ts  a long rib IV on th e  an te rio r 
c h e s t w a ll and sepa ra tes  th e  su pe rio r and th e  m idd le  lobes.

The  le ft lung o n ly  has tw o  lobes w h ic h  are sepa ra ted  by  th e  Fissura  
ob liq ua . B ecause th e  heart en la rges th e  M e d ia s tin um  to  th e  le f t s ide 
(Incisura cardiaca), th e  v o lu m e  o f th e  le f t  lung is sm a lle r and th e  pos i­
tion  o f th e  le f t lung d iffe rs  in th e  s te rna l and m idc lav icu la r lines (see 
tab le).
Each pleu ra l cav ity  (Cavitas p leura lis) is lined by th e  p a rie ta l p leura  
(P leura parie ta lis). The  Pleura parie ta lis  is d iv ided  in to  Pars m ed ias tina- 
lis, Pars cos ta lis , and Pars d iaphragm atica  (-» Fig. 5 .65). The  p leura l 
cav ities  have fo u r  p leura l recesses (R ecessus p leura les). The largest 
recessus is th e  Recessus c o s to d iap h rag m aticu s  w h ic h  expands 
la te ra lly  up to  5 cm  in th e  m idax illa ry  line.

B orders o f th e  R igh t Lung B orders o f th e  Left Lung

S te rn a l line c ro sses  rib  VI c rosses rib  IV

M id clav icu la r line  para lle l to  rib  VI c rosses rib  VI

M id a x illa ry  line c ro sses  rib  VIII as righ t side

S capu lar line c ro sses  rib  X as righ t side

P araverteb a l line c ro sses  rib  XI as righ t s ide

p leura l borders : one rib  lo w e r each

[- Clinical Rem arks--------------------------------------
Id e n tify ing  lung and p leura l bo rde rs  is im p o rta n t du ring  physica l ex­
a m ina tion  in o rde r to  d e te rm in e  th e  size and m o b ility  o f th e  lungs  
during  resp iration . In add ition , th e se  bo rde rs  are  inva luable fo r  the  
loca lisation  o f path o lo g ica l changes  such as p u lm o n a ry  in filtra ­
tio n s  in pneum onia  o r increased  flu id  in th e  p leura l ca v ity  (pleural 
e ffus ion ). Pleural effusions are d ra ined  fro m  th e  R ecessus c o s to ­
d ia p h rag m a ticus  by  th o ra coce n te s is .

N o c ice p tive  innerva tion  and resu lting  pain  sen sation  is re s tric te d  
to  th e  P leura parie ta lis . C hes t pain accom pany ing  pne u m o n ia s  or 
bronch ia l ca rc inom as th e re fo re  ind ica tes  an in v o lv e m e n t o f th e  Pleu­
ra parie ta lis.
If a ir e n te rs  th e  p leura l cav ity , th e  lung co llapses c o m p le te ly  o r par­
tia lly  (p n eu m o th o ra x ). This is d e te c te d  by  a loud (hypersonoric) 
sound  during  percuss ion .
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Thoracic Viscera Heart -► Lungs Oesophagus

Day 25

Fig. 5 .46  and Fig. 5 .47  D ev e lo p m e n t o f th e  lo w e r  resp irato ry  
tra c t on day  25 (-» Fig 5.46) and day  32 (-» Fig 5 .47 ). (accord ing to  
[3])

Clinical Rem arks--------------------------------------
In co m p le te  separa tion  o f th e  O esophagus and th e  T rachea m ay re­
s u lt in th e  fo rm a tio n  o f pa tho log ica l co nn e c tio ns  (tracheo -o esop ha- 
geal fis tu las ) w h ic h  are fre q u e n tly  assoc ia ted  w ith  an oesophagea l 
b lind -end ing  pouch  (oesoph ag ea l a tres ia).
From  w e e k  2 8  o nw ards , th e  a lveo li p roduce  and se cre te  su rfac tan t, 
a lipop ro te in  m ix tu re  w h ic h  reduces th e  su rface  te n s io n  o f th e  a lve­
oli. F rom  w e e k  35 on, su rfa c ta n t p rod u c tio n  is usua lly  s u ff ic ie n t to  
enab le  spon tan eo us  b re a th in g . In s u ffic ie n t su rfa c ta n t p roduction

Day 32

In w e e k  4, th e  e p ithe lia l t is su e s  o f Larynx, Trachea, and lungs beg in  to  
d eve lop  fro m  th e  e nd o d e rm  o f th e  fo re g u t. C on n e c tive  tissu e , sm o o th  
m usc les , and b lood ve sse ls  de rive  fro m  th e  su rround ing  m e sod e rm .

re su lts  in a res p ira to ry  d istress s yn d ro m e (RDS) w h ic h  accoun ts  
fo r  th e  m o s t co m m o n  cause  o f death  in p rem a tu re  in fan ts . Up to  
60%  o f in fan ts  born b e fo re  w e e k  3 0  d eve lop  RDS.
It is o n ly  a fte r  b irth  w ith  th e  f irs t c ry  o f th e  n ew b o rn , th a t th e  lungs 
in fla te  w ith  air. Thus, in fo re n s ic  m ed ic ine  th e  f lo a tin g  lung te s t is 
used  to  d iffe re n tia te  w h e th e r  a ch ild  w a s  born a live  (lung floa ts ) o r 
dead (lung sinks).
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Developm ent

Septum oesophagotracheale

Primitive laryngeal inlet

Laryngotracheal "anlage" or primordium

Fig. 5 .48  D ev e lo p m e n t o f th e  S e p tu m  o e so p h ag o trach ea le . [20] 
D uring  w e e k  4  and 5, m e sen ch ym a l fo ld s  d eve lop  on both  s ides w h ich  
fu se  to  th e  S ep tu m  oesophago trachea le  and sepa ra te  th e  p rim o rd iu m  
o f th e  lo w e r re sp ira to ry  tra c t fro m  th e  O esophagus.

Bronchial buds

Day 28

A right upper (superior) lobe D left upper (superior) lobe
B right middle lobe E left lower (inferior) lobe
C right lower (inferior) lobe

Figs. 5 .49a to  d S ta g e s  o f th e  lung d e v e lo p m e n t. [20]
Three  s tages o f th e  lung d e v e lo p m e n t are recogn ised  w h ic h  partly  
overlap :

pseu d o g lan d u la r p erio d  (w ee ks  7 -1 7 ): d e v e lo p m e n t o f th e  a ir con ­
d uc tin g  part o f  th e  re sp ira to ry  tra c t

•  can a licu lar p erio d  (w ee ks  13-2 6 ): early  d e v e lo p m e n t o f th e  resp i­
ra to ry  p a rt (gas exchange) o f th e  re sp ira to ry  tra c t 
a lveo la r period  (w ee k  23 to  8  years  o f life): d e v e lo p m e n t o f a lveoli

Right 
bronchial trunk

Left
bronchial trunk
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Trachea and bronchi

Cartilagines tracheales

Ligg. anularia

Bifurcatio tracheae

Bronchus
1

Bronchus lobaris superior dexter

Cartilago thyroidea

Cartilago cricoidea

B ronchus p rincipa lis  d e x te r

Bronchus lobaris superior dexter
1 = Bronchus segmentalis apicalis [B I]
2 = Bronchus segmentalis posterior [B II]
3 = Bronchus segmentalis anterior [B III]

Bronchus lobaris m edius dexter
4 = Bronchus segmentalis lateralis [B IV]
5 =  Bronchus segmentalis medialis [B V]

Bronchus lobaris inferior dexter
6 =  Bronchus segmentalis superior [B VI]
7 = Bronchus segmentalis basalis medialis [B VII]
8 =  Bronchus segmentalis basalis anterior [B VIII]
9 = Bronchus segmentalis basalis lateralis [B IX]

10 =  Bronchus segmentalis basalis posterior [B X]

B ronchus p rincipa lis  s in ister

Bronchus lobaris superior sinister
1 , 2 =  Bronchus segmentalis apicoposterior [B l+ll]
3 = Bronchus segmentalis anterior [B III]
4 = Bronchus lingularis superior [B IV]
5 = Bronchus lingularis inferior [B V]

Bronchus lobaris inferior sinister
6 = Bronchus segmentalis superior [B VI]
8 = Bronchus segmentalis basalis anterior [B VIII]
9 = Bronchus segmentalis basalis lateralis [B IX]

10 = Bronchus segmentalis basalis posterior [B X]

3

Cartilagines 

Bronchus lobaris medius dexter

4

Bronchus lobaris inferior dexter 

8

Bronchus lobaris superior sinister

Bronchus lobaris inferior sinister

Fig. 5 .50  L o w e r res p ira to ry  tra c t w ith  la rynx . Larynx , trachea . 
Trachea and bron ch i, B ronchi; ventra l v iew .
The  Trachea is 1 0 -1 3  cm  long and e x te n ds  fro m  th e  c rico id  ca rtilage  o f 
th e  Larynx to  its  d iv is ion  (B ifu rca tio  tracheae) in to  th e  tw o  m a in  (prim a­
ry) b ronch i (B ronchi p rincipales). The Trachea is o rgan ised  in a cervica l 
p a rt (Pars cervica lis) and a th o ra c ic  p a rt (Pars thorac ica). P ro jection  and 
to p o g ra p hy  are described  in - *  Fig 5 .43 . The m ain bronch i fu r th e r  d iv ide  
in th re e  and tw o  lobar b ronch i (B ronchi lobares) on th e  righ t and le ft 
s ides , re spective ly . The  lobar b ronch i g ive  rise  to  th e  se gm e n ta l b ronch i 
(B ronchi s eg m en ta les ). The righ t lung has 10 se g m e n ts  and, thus , 10 
se gm e n ta l b ronch i. In th e  le f t lung, h o w e ve r, se g m e n t 7 and th e  res­
p ec tive  B ronchus are m iss ing .

The m o re  d e ta iled  sy s te m a tic  d esc rip tio n  o f th e  bronch ia l tre e  is no t 
illu s tra te d  here . The  b ronch i fu r th e r  d iv ide  s ix- to  tw e lv e tim e s  b e fo re  
con tin u ing  as b ronch io les . B ronchio les have a d ia m e te r sm a lle r than 
1 m m  and lack ca rtilage  and g lands w ith in  th e ir  w a lls . Each b ronch io le  
is assoc ia ted  w ith  a p u lm o n a ry  lobu le  (Lobu lus p u lm on is) and fu rth e r 
d iv ides  th re e - to  fo u rtim e s  b e fo re  con tin u ing  as te rm ina l b ronch io les  
(B ronchio li te rm in a le s ). T hese  re p re se n t th e  las t se g m e n t o f th e  air 
cond ucting  p a r t o f th e  resp ira to ry  sys te m  w h ic h  has a vo lu m e  o f 1 5 0 - 
170 m l. Each B ronch io lus  te rm in a lis  opens in to  a pu lm onary  ac inus 
(Acinus p u lm on is ) w h ic h  gene ra tes  10 add itiona l g ene ra tions  o f B ron­
ch io li resp ira to rii w ith  D uc tus  and Sacculi a lveo lares. A ll parts  o f th e  
ac inus conta in  a lveo li and, thus , th e  ac inus be longs  to  th e  gas-ex- 
chang ing  part o f th e  re sp ira to ry  sys te m .

i- Clinical Rem arks--------------------------------------
The v o lu m e  o f th e  a ir c o nd u c tin g  p a rt o f th e  re sp ira to ry  sys te m  
(1 5 0 -1 7 0  m l) is e qu iva le n t to  th e  a n a to m ic a l dead-space and has
an im p o rta n t p ractica l re levance  fo r  resusc ita tio n . D uring  ven tila tion  
th e  v o lu m e  o f oxyge n a te d  a ir needs to  e xceed  170 m l to  e ffe c tiv e ly

reach th e  a lveo li and avoid ju s t m o v in g  th e  a ir co lu m n  w ith in  th e  
co nd u c tin g  part. Thus, a rtific ia l ve n tila tio n  is m o re  e ffe c tiv e  w h e n  
p e rfo rm e d  s lo w e r w ith  larger v o lu m e  than  w ith  high fre q u e n c y  and 
sm a lle r vo lum e .
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Structure o f trachea and bronchi

Fig. 5.51 L o w e r resp ira to ry  tra c t w ith  la ryn x , Larynx, trachea . 
Trachea, and bron ch i. B ronchi; dorsa l v iew .
The  sy s te m a tic  co m po s itio n  o f th e  bronch ia l tre e  is described  in 
- *  F igure 5 .50 . The dorsa l v ie w  c lea rly  s h o w s  th a t th e  dorsa l w a lls  o f 
th e  Trachea and th e  m ain b ronch i d o  n o t c o n s is t o f ca rtilage  (Paries

m em branaceus) b u t p red o m in a n tly  o f sm o o th  m u sc le s  (M . trachealis). 
The  inco m p le te  trachea l ca rtilages are co nn e c te d  by Ligg. anularia. The­
se  co m prise  e las tic  co nn e c tive  tis s u e  and enab le  th e  e longation  o f th e  
trachea fo r  up  to  5 cm  during  deep  insp ira tion .

Fig. 5 .52  Trachea, Trachea; c ross-section , m ic rosco p ic  v iew .
The  w a lls  o f th e  trachea  and th e  m ain bronch i co m p rise  a m ucous  
m e m bra n e  (Tunica m ucosa) on  th e  lum ina l s ide  fo llo w e d  by  th e  Tunica 
fib rom u scu loca rtilag in ea  and th e  Tunica a dven titia . The  Tunica fib ro - 
m uscu loca rtilag inea  c o n s is ts  o f 16 to  20 horseshoe-shaped  inco m p le te  
trachea l ca rtilages o f hya line  cartilage, w h ic h  are b ridged  p os te rio rly  by 
a sm o o th  m u sc le  (M . trachealis).

Paries
membranaceus

Tunica
adventitia

Glandulae
tracheales

M. trachealis

Cartilago
trachealis

Epithelium

Tunica
mucosa
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Lungs

Fig. 5 .53  and Fig. 5 .54  R igh t lung , Pu lm o  
d e x te r  (-» Fig. 5 .5 3 ), and le ft lu ng , Pulm o  
s in is te r (-» Fig. 5 .54); lateral v iew .
The  r ig h t lung has th re e  lobes (Lobi superio r, 
m ed ius  and in fe rio r) w h ic h  are separa ted  by 
th e  Fissura ob liqua  and th e  Fissura horizonta- 
lis. The  le f t lung has o n ly  tw o  lobes (Lobi su ­
pe rio r and in fe rio r) separa ted  by  th e  Fissura 
ob liqua. The  L ingula p u lm o n is  o f th e  supe rio r 
lobe is e qu iva le n t to  th e  m idd le  lobe o f th e  
righ t lung and fo rm s  a ton g ue -like  ex tens ion  
in fe rio r to  th e  Incisura cardiaca.
The  v o lu m e  o f th e  righ t lung enco m p a sses  
2 -3  I, during  m ax im a l insp ira tion  even  5 -8  I. 
Th is  v o lu m e  is equ iva le n t to  a gas exchange  
area o f 7 0 -1 4 0  m 2. D ue to  th e  le ft-s h ifte d  po­
s ition  o f th e  heart th e  v o lu m e  o f th e  le f t lung 
is s m a lle r by  1 0 -2 0 % .
The  apex o f th e  lung (A pex p u lm on is) is cranial 
part, th e  broad base o f th e  lung (Basis p u lm o ­
nis) is th e  caudal p a rt o f th e  lung. The  su rface  
o f th e  lung is covered  by  th e  Pleura v iscera lis  
and has th re e  su rface  a lig n m e n ts . The  Facies 
cos ta lis  is loca ted  la te ra lly  and c o n tin u e s  at 
th e  M a rgo  in fe rio r as th e  Facies d iaphragm ati- 
ca (-» Figs. 5 .55  and 5.56). A t th e  M argo  ante ­
rior and th e  b lu n t M a rgo  p os te rio r it co n tin u e s  
as th e  Facies m ed ias tina lis  to w a rd s  th e  M e d i­
as tinum .

Apex pulmonis

Margo anterior

Basis pulmonis

Lobus inferior Fissura obliqua

Margo inferior

Lobus superior

Fissura obliqua

Lobus superior, Facies costalis

Margo posterior
Fissura horizontalis

Lobus inferior, 
Facies costalis

Lobus medius, 
Facies costalis

Margo anterior 

Lobus superior

Basis pulmonis

Apex pulmonis

Lobus superior, Facies costalis

Fissura obliqua

Incisura cardiaca

Lingula pulmonis

Fissura obliqua

5.54
Margo inferior

Margo posterior

Lobus inferior, 
Facies costalis
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Facies diaphragmatica; 
Basis pulmonis

Margo inferior

Apex

Lungs
pulmonis

Lig. pulmonale

Lobus inferior

(Sulcus aorticus)

(Impressio 
oesophagea)

Margo inferior

5.56

Fig. 5 .55  and Fig. 5 .56  R igh t lung , Pu lm o  
d e x te r  (-» Fig. 5 .55 ), and le ft lung , Pu lm o  
s in ister (-*  Fig. 5 .56); m edia l v iew .
The H ilum  p u lm o n is  is th e  m ed ia lly  pos itio n ed  
e n try  fo r  th e  m ain b ronch i and th e  neurovas­
cu la r s tru c tu re s  to  th e  lungs, w h ic h  to g e th e r 
are re fe rred  to  as th e  ro o t o f th e  lung (Radix 
pu lm on is). A t  th e  h ilum , th e  Pleura v iscera lis  
is b lends in to  th e  Pleura parie ta lis  and both  
parts  line  th e  p leura l cavity. Th is  p leura l fo ld  
e x te n d s  in fe rio rly  in to  th e  Lig. pu lm ona le .
The  topograph ica l o rie n ta tio n  o f th e  m ain 
b ronch i in re la tion  to  th e  g rea t b lood  vesse ls  
a t th e  h ilum  o f th e  lung is d if fe re n t fo r  both  
lungs. A t  th e  r ig h t lung , th e  B ronchus p rin ­
cipalis  is th e  m o s t s uperio r s tru c tu re  and the  
Vv. pu lm ona les  are pos itio n ed  ante rio rly . In 
co n tra s t, th e  m ain b ronchus o f th e  le f t lung is 
pos itio n ed  b e lo w  th e  A. pu lm ona lis . W hen  
d isse c tin g  th e  ro o t o f th e  lung, th e  h ilum  fre ­
q u e n tly  s h o w s  severa l lym ph  nodes (Nodi 
lym ph o id e i tracheob ronch ia les), w h ic h  are 
no rm a lly  b lack due to  d ep o s its  o f carbon dust. 
The Facies m ed ias tina lis  is concave-shaped 
(m ore  p ronounced  a t th e  le f t s ide) by  th e  
heart (Im p ress io  cardiaca). B oth  lungs s h o w  
im pre ss ion s  w h ic h  are caused by ad jacent 
b lood  vesse ls  or, on th e  le f t s ide , th e  o eso ­
phagus. These  im p re ss ion s  n ice ly  d em o n ­
s tra te  th e  topograph ica l re la tions  o f th e  lungs 
to  ne ighbou ring  o rgans b u t th e y  are, s im ila r to  
th e  m arg ins  o f th e  lungs, o n ly  a ppa ren t in th e  
fix e d  lungs (fixa tion  a rte fac ts ).

(Sulcus arteriae subclaviae) 

(Sulcus venae brachiocephalicae) 

Lobus superior 

A. pulmonalis dextra

Lobus superior

Fissura obliqua

Pleura parietalis,
Pars mediastinalis

Margo anterior

Hilum pulmonis

Nodi lymphoidei 
tracheobronchiales

Impressio cardiaca

Facies mediastinalis 

Incisura cardiaca

Lingula pulmonis

Margo anterior

Vv. pulm onales dextrae

Impressio cardiaca

Fissura horizontalis

Lobus medius

Bronchus lobaris superior dexter 

Bronchus principalis dexter

Bronchus lobaris medius dexter 
et inferior dexter

Nodus lymphoideus tracheobronchialis  
inferior

Pleura parietalis, Pars mediastinalis

Hilum pulmonis

Lobus inferior

Lig. pulmonale

Apex pulmonis

(Sulcus arteriae 
subclaviae)

(Sulcus venae 
brachiocephalicae)

Facies diaphragmatica; 
Basis pulmonis

Fissura obliqua

Fissura obliqua

Fissura obliqua

A. pulmonalis sinistra

V. pulmonalis 
sinistra inferior

V. pulmonalis sinistra 
superior

Bronchus 
principalis sinister

P Clinical Rem arks--------------------------------------
The apex o f th e  lung e x te n d s  up to  5 cm  above  th e  leve l o f th e  su ­
pe rio r th o ra c ic  ape rtu re . Thus, w ith  p la ce m e n t o f a cen tra l ven ous  
c a th e te r (CVC) via th e  V. subclavia, in ju ry  to  th e  lung m ay o ccu r and 
acc iden ta l in ju ry  o f th e  cerv ica l p leura  m ay cause  a p n eu m o th o ra x  
w ith  resu lting  co llapse  o f th e  lung. B u t in c a th e te risa tio n  o f th e  V. 
jug u la ris  in te rna  a t th e  neck th e re  is a lso a risk o f pne u m o th o ra x

s ince  during  th is  p rocedu re  th e  c a th e te r is d ire c te d  to w a rd s  th e  
s te rn o c la v icu la r jo in t near th e  apex o f th e  lung. B u t th is  risk is m uch 
h ighe r w h e n  us ing  th e  V. subclav ia  fo r  a CVC s ince  th e  la tte r d ire c tly  
co n ta c ts  th e  Pleura ( - *  Fig. 5 .99) b e fo re  co n tin u ing  as V. b rach ioce- 
phalica.
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Thoracic Viscera Heart -► Lungs Oesophagus

P u lm o  d e x te r  

Lobus superior

Segmentum apicale [Sl]

Segmentum posterius [Sil]

Segmentum anterius [Sill]

Lobus medius

Segmentum laterale [SIV]

Segmentum mediale [SV]

Lobus inferior

Segmentum superius [SVI]

Segmentum basale mediale [cardiacum] [S VII] 

Segmentum basale anterius [SVI11]

Segmentum basale laterale [SIX]

Segmentum basale posterius [SX]

P u lm o  s in ister  

Lobus superior

Segmentum apicoposterius [SI + II]

Segmentum anterius [Sill] 

Segmentum lingulare superius [SIV] 

Segmentum lingulare inferius [SV]

Lobus inferior

Segmentum superius [SVI] 

Segmentum basale anterius [SVIII] 

Segmentum basale laterale [SIX] 

Segmentum basale posterius [SX]

Fig. 5 .57  and Fig. 5 .58  B ro n ch o p u lm o n ary  s eg m en ts , S e g m e n ta  
b ro n ch o p u lm o n a lia , o f th e  r ig h t lung (-*  Fig. 5 .57) and th e  le ft 
(-» Fig. 5 .58 ) lung; lateral v iew .
The  lobes o f th e  lung are o rgan ised  in cone-shaped  lung (b ronchopu l­
m onary) se g m e n ts  w h ic h  are in c o m p le te ly  d iv ided  by  se p ta tion s  o f 
co nn e c tive  tissu e . The  se gm e n ta l borders are n o t v is ib le  on  th e  su rface  
o f th e  lung. The  lung se g m e n ts  are associa ted  w ith  s eg m e n ta l b ro n ­
chi and se g m e n ta l b ranches o f th e  pu lm onary  artery. The  r ig h t lung

has te n  s eg m en ts , th re e  in th e  supe rio r, tw o  in th e  m idd le , and fiv e  in 
th e  in fe rio r lobe. The le ft lung on ly  has nine seg m e n ts  s ince  se g m e n t 
VII (S e gm e n tu m  basale m ed ia le  - *  Fig. 5 .59) on  th e  le f t  s ide  is m iss ing  
o r d ras tica lly  reduced  and fu se d  w ith  se g m e n t VIII due  to  th e  larger 
ex te n s io n  o f th e  M e d ia s tin u m . The  o rgan isa tion  o f th e  o th e r lung seg ­
m e n ts  is s im ila r on bo th  s ides  s ince  th e  se g m e n ts  o f th e  m idd le  lobe o f 
th e  righ t lung are equ iva le n t to  th e  tw o  se g m e n ts  o f th e  L ingula p u lm o ­
n is  in th e  le f t lung.
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Bronchopulm onary segm ents

Fig. 5 .59  and Fig. 5 .60  B ro n ch o p u lm o n ary  s eg m e n ts , S e g m e n ta  The righ t lung has te n  se g m e n ts . The le f t lung o n ly  has n ine  se g m e n ts ;
b ro n ch o p u lm o n a lia , o f th e  r ig h t lung (-*  Fig. 5 .59 ) and th e  le ft se g m e n t VII (S e gm e n tu m  basale m edia le ) is m iss ing .
(-» Fig. 5 .60 ) lung; m edia l v iew .

Bronchus segmentalis apicoposterior [Bl, Bll];
Bronchus segmentalis anterior 

[BUI]

Bronchus segmentalis superior 
[BVI]

Bronchus segmentalis basalis posterior 
[BX]

Bronchus lobaris superior sinister

Bronchi lingulares superior et inferior 
[BIV, BV]

Bronchus segmentalis basalis anterior 
[BVI 11]

Bronchus segmentalis basalis lateralis 
[BIX]

Fig. 5.61 B ronchi, B ronchi; b ron ch o scop y  sh o w in g  th e  segm en ta l 
b ronch i o f th e  le f t s ide . It is a ppa ren t th a t th e  segm en ta l b ron ch u s  VII 
is m iss in g  on th e  le f t  s ide  (-*  Fig. 5.60).

Clinical Remarks
The kn ow le dg e  o f th e  lung se g m e n ts  is crucia l fo r  o rie n ta tio n  during  
bronchoscopy. A b ron ch o scop y  is p e rfo rm e d  if rad io log ica l im ag ing  
revea led  a susp ic ious  nodu le  and b iops ies  are needed  to  ru le  o u t

o r d iagnose  a tu m o u r. A n o th e r ind ica tion  fo r  b ron ch o scop y  is to  ac­
qu ire  m a te ria l fo r  pathogen  id e n tifica tio n  in cases o f d rug  re s is te n t 
pneum onia .
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Blood vessels o f the Lungs

Bronchiolus terminalis

A. pulmonalis 

R. bronchialis

Bronchioli respiratorii

Lung alveoli

V. pulmonalis

Intersegmental connective 
tissue (septum)

Capillary network o f the lung alveoli

Pleura with subpleural blood vessel plexus

Fig. 5 .62  A cinus o f th e  lu ng . A cinus p u lm o n is , w ith  b lood  
vessels.
The lung has tw o  b lood ve sse l s y s te m s  w h ic h  co m m u n ica te  th rough  
th e ir  te rm ina l b ranches in th e  w a ll o f th e  a lveoli (a lveolar septa). The  Aa. 
pu lm o n a le s  and Vv. pu lm ona les  o f th e  p u lm o n a ry  c ircu la tion  c o n s titu te  
th e  Vasa publica w h ic h  se rve  fo r  th e  gas exchange  o f th e  b lood. 
B ranches o f th e  Aa. pu lm ona les  co u rse  in th e  perib ronch ia l and sub-

p leura l co nn e c tive  tis su e  and tra n s p o rt th e  d eo xyg e na ted  b lood  fro m  
th e  righ t heart to  th e  a lveo li. The Vv. pu lm ona les  are loca ted  in th e  in­
te rse g m e n ta l co nn e c tive  tis su e  and tra n s p o rt th e  oxyge n a te d  b lood  to  
th e  le f t a trium .
The Vasa p riv a ta  o f th e  lung supp ly  th e  lung tis su e  itse lf. The  arteria l 
Rr. b ronch ia les  and th e  Vv. b ronch ia les  course  to g e th e r w ith  th e  bron-

A. carotis communis sinistra 

A. subclavia sinistra

Arcus aortae A. intercostalis dextra III

Bronchus principalis sinister

Bronchus principalis dexter

Rr. bronchiales sinistri
R. bronchialis dexter

Fig. 5 .63  Vasa p riv a ta  o f th e  lung; dorsal v iew .
The  a rte ria l Rr. b ronch ia les  de rive  d ire c tly  fro m  th e  A o rta  tho rac ica  on 
th e  le f t  s ide , b u t usua lly  branch o f f  th e  th ird  in te rco s ta l a rte ry  (A. in te r­
cos ta lis  dex tra  III) on th e  righ t s ide . The Vv. b ronch ia les  drain  in to  th e  
azygos sy s te m  (n o t s h o w n  here).

Pars thoracica aortae

Trachea

A. subclavia dextra
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Lym ph vessels and lymph nodes o f the lung

Septal lymph vessels

V. jugularis interna dextra

Confluence 
Ductus lymphaticus dexter

V. subclavia dextra

Truncus bronchom ediastinalis  
dexter

V. jugularis interna sinistra

Confluence of the 
Ductus thoracicus

V. subclavia sinistra

Ductus thoracicus

Nodi lymphoidei 
tracheobronchiales  

superiores

Subpleural lymph vessels

Nodi lymphoidei 
paratracheales

Nodi lymphoidei 
intrapulm onales

Nodi lymphoidei
tracheobronchiales
inferiores

Nodus lymphoideus 
bronchopulmonalis

Peribronchial lymph vessels

Fig. 5 .64  Lym ph vessels, Vasa ly m p h a tic a , and lym p h  nodes. 
N o d i ly m p h o id e i, o f th e  lung; ventra l v ie w ; sch e m a tic  illu s tra tion . 
The lung has tw o  lym ph  vesse l s y s te m s  w h ic h  conve rge  a t th e  h ilum . 
The perib ron ch ia l sys tem  fo llo w s  th e  b ronch i and fe e d s  in to  severa l 
lym ph  node s ta tio n s . The  f irs t s ta tio n  are th e  Nodi lym pho ide i in trapu l­
m ona les  at th e  tra n s itio n  fro m  lobar to  se gm e n ta l b ronch i. The  second  
s ta tion  co m prise s  th e  Nodi lym pho ide i b ron ch o pu lm on a les  a t th e  h ilum  
o f th e  lung. The  su b s e q u e n t N od i lym pho ide i tra ch e ob ro nch ia le s  are 
loca ted  a lready a t th e  ro o t o f th e  lung. Nodi lym ph o id e i tra ch e ob ro nch i­
a les su pe rio res  and in fe rio re s  are d is tin g u ish e d  accord ing  to  th e ir  loca­

tion  above  and b e lo w  th e  trachea l b ifu rca tio n . F rom  here  th e  lym ph 
passes on to  th e  N od i lym ph o id e i para tracheales o r to  th e  T runci b ron- 
ch om e d ias tin a le s  on  both  s ides. Thus, th e re  is no s tr ic t separa tion  o f 
th e  lym ph  dra inage fro m  th e  d if fe re n t s ides.
The  subp leura l and th e  sep ta l lym p h  sys tem  drain in to  th e  N od i lym ­
pho ide i tra ch e ob ro nch ia le s  as th e  f ir s t  s ta tio n . T h e ir de lica te  lym ph 
vesse ls  fo rm  a po lygona l n e tw o rk  at th e  su rfa ce  o f th e  lung. Th is  n e t­
w o rk  re p re se n ts  th e  boundaries o f d is t in c t p u lm o n a ry  lobu les. D ue to  
carbon d u s t d ep o s its  (exhaust fu m e s  and c iga re tte  sm oke) th e se  lym ph 
ve sse ls  and th e  boundaries o f th e  p u lm o n a ry  lobu les  are c lea rly  v is ib le .

Clinical Remarks
C lin ic ians usua lly  su m m arise  all lym ph  nodes o f th e  lung w ith  the  
te rm  hilar lym p h  nodes. H ow eve r, th is  d is rega rds  th e  fa c t th a t the  
Nodi lym ph o id e i in trap u lm on a le s  are loca ted  deep  w ith in  th e  lung 
parenchym a. Th is  lin g u is tic  b lu rring  m ay enta il th e  m is in te rp re ta tion

o f parenchym al p rocesses as separa te  d isease  e n tit ie s  and n eg le c t 
th e  a ssoc ia tion  w ith  lym ph  node e n la rg e m e n t w h ic h  m ay in itia te  un­
necessary  d ia g n os tic  p rocedu res.
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Lungs and pleural cavities

Vv. brachiocephalicae 

V. thoracica interna

(Trigonum thymicum)

Pulmo sinister,
Lobus superior

Margo anterior

(Trigonum pericardiacum)

Incisura cardiaca 

Lingula pulmonis

Pulmo sinister,
Lobus inferior

Margo inferior

Fig. 5 .65  Lungs, P u lm o nes, and p leu ra l cav ities . C av ita tes  
pleu ra les , o f an ado lescent; ve n tra l v ie w ; a fte r  rem ova l o f th e  
an te rio r th o ra c ic  w a ll.
The  p leura l cav ity  (C av itas  p leura lis ) is covered  by th e  parie ta l Pleura 
(Pleura parie ta lis). The  parie ta l P leura is d iv ided  in to  Pars m ed ias tina lis , 
Pars cos ta lis , and Pars d iaphragm atica . The  v iscera l P leura (P leura vis- 
ceralis) covers  th e  o u te r su rface  o f th e  lungs. The  capilla ry  space 
b e tw e e n  both  p leura l layers co n ta in s  5 m l o f a se rou s  flu id  w h ic h  lubri­
ca tes  th e  p leura l su rfaces  and reduces fr ic tio n  du ring  b reath ing. 
The  p leura l cupu la  (C upula p leu rae ) e x te n ds  up to  5 cm  above th e  
su pe rio r th o ra c ic  ape rtu re . The su pe rio r and in fe rio r m ed ia l bo rde rs  o f 
th e  Pleura fo rm  th e  boundaries  o f th e  T rigonum  th y m ic u m  and th e  Tri-

i- Clinical Rem arks--------------------------------------
Increased  flu id  in th e  p leura l ca v ity  (p leu ra l e ffus ion ) m ay be 
caused by  in fla m m a to ry  reac tions  in p neum on ia  (p leuritis ), by  con ­
g es tio n  in th e  p u lm o n a ry  c ircu la tion  due  to  a (le ft) ve n tricu la r insu f­
fic ien cy , o r by  tu m o u rs  o f th e  lung o r th e  Pleura. In add ition , th e re  
are chy lous p leura l e ffu s io n s  if lym ph  fro m  th e  D uc tus  tho rac icus

g onum  perica rd iacum , respective ly . The  p leura l cav ities  posse sse s  fo u r 
p leura l re cesse s  (R ecessus p leura les) in to  w h ic h  th e  lungs can expand 
during  deep  insp ira tion :

Recessus c o s tod iap hrag m aticu s:
lateral, in th e  m idax illa ry  line  up  to  5 cm  deep 
Recessus cos tom ed ias tina lis :
ven tra l, to  bo th  s ides  o f th e  M e d ia s tin u m  and c h e s t w a ll 
Recessus p h ren ico m ed iastina lis : 
caudal, b e tw e e n  d iaphragm  and M e d ia s tin um  
Recessus verte b ro m e d ia s tin a lis :
dorsa l, ad jacent to  th e  ve rteb ra l co lum n  (-» Fig. 5 .104)

e n te rs  th e  p leura l cavity. P leural e ffu s io n s  cause a du ll percuss ion  
sound . D iagnos tic  p unc tu re  o f a p leura l e ffu s io n  fro m  th e  R ecessus 
co s to d ia p h ra g m a ticus  is p e rfo rm e d  to  sam p le  flu id  fo r  d iagnos is  and 
to  im p ro ve  b rea th ing .

Pericardium 

Recessus costomediastinalis

Clavicula

Apex pulmonis

Thymus

Pleura parietalis, 
Pars costalis

Pulmo dexter, 
Margo anterior

Pleura parietalis, 
Pars diaphragm atica

Recessus
costodiaphragm aticus

Pulmo dexter •

Lobus
superior

Lobus
medius

Lobus
inferior

d i s s e c t i o n  l i n k
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Thoracic viscera, radiography

Truncus pulmonalis

V. pulmonalis

Bronchus principalis 
sinister

Auricula sinistra

V. pulmonalis 

Ventriculus sinister

Diaphragma, 
(Cupula sinistra)

Fig. 5 .66  Th orac ic  cage, C avea tho rac is , w ith  tho rac ic  viscera; The course  o f th e  b ronch i is p a rtly  v is ib le . On th e  r ig h t s ide , c lus te rs  o f
radiograph in p os te ro -a n te rio r (PA) beam  p ro je c tio n . [27] lym ph  nodes in th e  area o f th e  h ilum  o f th e  lung are  v is ib le .

*  c o n to u r o f th e  b reas t (m am m a)
* *  c lin ica l te rm : hilar lym ph  nodes

Clinical Remarks
C hes t rad iographs are fre q u e n tly  taken  if p a th o lo g ic a l processes o f 
th e  lungs o r th e  p leura  are su spe c ted , such as in f la m m a tio n s  (pneu­
m onia , p leu ritis ) o r tu m o u rs  (b ronch ia l carc inom a). P arenchym al a lte ­
ra tions  are o fte n  p rese n t as "s h a d o w s "  because  th e y  absorb  m ore

o f th e  rad ia tion  than  th e  in ta c t lung tissu e . In th e  u p rig h t pos ition , 
a p leura l e ffu s io n  b lu n ts  th e  R ecessus co s to d ia p h ra g m a ticus  and 
fo rm s  a horizon ta l flu id  level.

V. pulmonalis

Nodi lymphoidei 
bronchopulmonales**

Bronchi

Atrium dextrum 

V. pulmonalis 

*

Diaphragma, 
(Cupula dextra)

Recessus
costodiaphragmaticus

Bifurcatio tracheae

Bronchus principalis 
dexter
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Projection o f the oesophagus

Thoracic Viscera Heart -► Lungs -*• Oesophagus -►

Oesophagus

Intestinum crassum

Cavitas oris propria 

Os {  Vestibuium oris 

Rima oris
Pars oralis pharyngis

Pars laryngea pharyngis
Pharynx

Pancreas

Hepar G aster

Vesica biliaris [fellea]
Intestinum tenue

Fig. 5 .67  O v e rv ie w  o f th e  d ig estive  trac t.
The O esophagus is a m uscu la r tu b e  c o nn e c tin g  th e  P harynx w ith  th e  
s to m a ch  (Gaster). It tra n sp o rts  th e  inges ted  food .

Fig. 5 .68  P ro jection  o f th e  O esoph ag us o n to  th e  ven tra l thorac ic  
w a ll.
The O esophagus is 25  cm  long and o rig ina tes  a t th e  c rico id  cartilage 
w h ic h  p ro je c ts  o n to  th e  6 th cerv ica l ve rteb ra . It ends at th e  Cardia o f th e  
s to m a ch  a t th e  leve l o f th e  10th th o ra c ic  ve rte b ra  (beneath  th e  Proc. 
x ipho ideus  o f th e  S te rnum ).

i- Clinical Rem arks--------------------------------------
The p ro je c tio n  o f th e  O esophagus exp la ins  w h y  an in fla m m a tio n  o f 
th e  oesophagea l m ucosa  by  g as tric  acid re flu x  (g as tro -(o )eso pha- 
geal reflux  disease, GERD) causes a re tro s te rn a l bu rn ing  sensa ti­
on and pain a t a s im ila r loca tion  as a m yocard ia l in fa rc tion . A ffe re n t 
nerve  fib re s  fro m  both  organs and th e  ve n tra l c h e s t w a ll converge

a t th e  sam e sp ina l co rd  se g m e n ts . The brain ca nn o t d iffe re n tia te  
w h e th e r  th e  pain o rig ina tes  fro m  in terna l o rgans o r th e  b ody  su rface . 
These  o rgan-associa ted  d e rm a to m e s  are re fe rred  to  as HEAD'S 
zones, th e  phe n o m en o n  is ca lled  "re fe rre d  p a in ".
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Oesophagus

A. carotis communis
Trachea

Pars abdominalis aortae

5.69

Diaphragma, 
Centrum tendineum

Hiatus
oesophageus

Hiatus aorticus

Arcus aortae

Foramen venae 
cavae Oesophagus, 

Pars abdominalis
Bronchus lobaris 
superior dexter

Pars lumbalis 
diaphragmatis, 

Crus dextrum

A. carotis communis

A. subclavia

Arcus aortae

Oesophagus, 
Pars thoracica

Pars thoracica aortae

Oesophagus, 
Pars cervicalis carotis communis dextra 

A. carotis communis sinistra 

A. subclavia dextra

Trachea

Truncus
brachiocephalicus

Pars thoracica 
aortae

Gaster,
Pars cardiaca

Oesophagus, 
Pars thoracica

A. subclavia

Oesophagus, 
Pars cervicalis

Truncus brachiocephalicus

Bronchus 
principalis dexter

Bronchus lobaris 
superior dexter

Bifurcatio tracheae

Bronchus 
principalis sinister

Fig. 5 .69  and Fig. 5 .70  O esoph ag us , O esoph ag us, trachea , 
Trachea, and tho rac ic  a o rta , Pars tho rac ica  aortae ; ventra l v ie w  
(-» Fig. 5 .69) and v ie w  fro m  th e  righ t s ide  (-*  Fig. 5.70).
The O esophagus is 25  cm  long and is o rgan ised  in th re e  parts:
•  Pars ce rv ica lis  (5 -8  cm )
• Pars tho rac ica  (16 cm )
• Pars abdom ina lis  (1 -4  cm )

The Pars cerv ica lis  is ad jacent to  th e  ve rteb ra l co lu m n . The Pars th o ­
racica crosses th e  a o rtic  arch w h ic h  is ad jacent on th e  dorsa l le f t  s ide. 
Th is  part runs a long th e  le f t m ain b ronchus and desce n d s  ve n tra lly  w ith  
increasing  d is tance  to  th e  ve rteb ra l co lum n . The dorsa l v ie w  s h o w s  th e  
c lose  p ro x im ity  o f th e  Pars tho rac ica  to  th e  P erica rd ium  and to  th e  le ft 
a trium  (-» Fig. 5 .71). A fte r  tra ve rs in g  th e  H ia tus o esophageus o f th e  
d iaphragm , th e  s h o rt in trap e rito ne a lly  loca ted  Pars a b d o m in a lis  be­
g ins.
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Structure o f the oesophagus

A. pulmonalis sinistra 

Bronchus principalis sinister

Vv. pulmonales sinistrae

Ventriculus cordis sinister

Diaphragma

A. carotis communis

V. jugularis interna 

A. subclavia 

V. subclavia

Vv. pulmonales dextrae

Oesophagus, Pars thoracica

Pars thoracica aortae

Hiatus oesophageus

A. carotis communis 

V. jugularis interna 

A. subclavia

Oesophagus,
Pars cervicalis

V. subclavia

A. subclavia

Arcus aortae

Truncus brachiocephalicus

V. cava superior

Bifurcatio tracheae

Bronchus principalis dexter 

A. pulmonalis dextra

Fig. 5.71 O esoph ag us, O esoph ag us, p erica rd iu m . P ericard ium , The caudal part o f th e  Pars tho rac ica  o f  th e  O esophagus is separa ted
and th o rac ic  a o rta . Pars tho rac ica  ao rtae ; dorsa l v iew . fro m  th e  le f t a trium  o n ly  by th e  perica rd ium .

Stratum circulare 

Stratum longitudinale
Tunica muscularis

Fig. 5 .72  S tru c tu re  o f th e  w a ll o f th e  oesoph ag us. O esophagus;
m ic ro sco p ic  v iew .
S im ila r to  th e  e n tire  gu t, th e  w a ll o f th e  O esophagus co ns is ts  o f a lum i­
nal m ucous  m e m bra n e  (Tunica m ucosa) w h ich  is separa ted  fro m  th e  
m uscu la r layer (Tunica m uscu laris ) by a loose co nn e c tive  tis su e  layer 
(Tela subm ucosa). The Partes ce rv ica lis  and tho rac ica  are covered  by 
th e  Tunica a d v e n titia . The o u te r su rface  o f th e  in trape ritonea l Pars 
abdom ina lis  is covered  by  v iscera l p e rito n e um  (P e ritoneum  viscera le) 
w h ic h  c o n s titu te s  th e  Tunica serosa.

Glandulae oesophageae

Tunica mucosa

Epithelium 
Lamina
propria mucosae 
Lamina 
muscularis mucosae
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Constrictions and diverticula o f the oesophagus

■k

**

* * *

Fig. 5 .73  C onstric tion s, A n g u stiae , o f th e  O esophagus; ventra l 
v iew .
The  O esophagus has th re e  co ns tric tio n s :
•  cerv ica l co n s tr ic tio n  a t th e  c rico id  ca rtilage  (A ngustia  c rico idea ; pha- 

ryngo-oesophagea l cons tric tio n )
•  th o ra c ic  c o n s tr ic tio n  a t th e  A o rta  (A ngustia  aortica ; ao rtobronch ia l 

cons tric tio n )
•  d iaph ragm a tic  c o n s tr ic tio n  (A ngustia  d iaphragm atica)
The cerv ical cons tric tion  has th e  s m a lle s t lum en and is loca ted  a t the  
leve l o f th e  upper oesophagea l sp h in c te r and th e  6 th ce rv ica l ve rteb ra . 
The th o rac ic  cons tric tion  is c rea ted  by  th e  d ire c t p ro x im ity  o f th e  aor­
t ic  arch fro m  th e  le f t and dorsa l s ide  (leve l o f th e  4 th th o ra c ic  ve rtebra). 
The d ia p h ra g m a tic  co n s tric tio n  lies in th e  H ia tus o esophageus (level

Fig. 5 .74  D iverticu la  o f th e  O esophagus; v ie w  fro m  th e  righ t 
dorsa l s ide .

*  c lin ica l te rm : ZEN KER 's d ive rticu lu m  
* *  c lin ica l te rm : tra c tio n  d ive rticu lu m
* *  *  c lin ica l te rm : e p iph ren ic  d ive rticu lu m

o f th e  10th th o ra c ic  ve rteb ra ). There  is no tru e  sp h in c te r m u sc le  b u t an 
a ng iom uscu la r m e cha n ism  th a t ac ts  like a va lve und e r ex te n s io n  (low e r 
oesophagea l sph inc te r, LES). E lastic co nn e c tive  tis su e  (Lig. phren ico- 
oesophagea le ) a tta ch e s  th e  o u ts id e  o f th e  O esophagus to  th e  H iatus 
oesophageus.

[- Clinical Rem arks--------------------------------------
S w a llow e d  fo re ig n  bodies (e.g. fish  bones) m ay  g e t s tu c k  a t the  
oesophagea l co n s tr ic tio n s . T rue d ive rticu la  (ou tpouch ings) o f th e  en­
tire  oesophagea l w a ll m ay o ccu r a t severa l loca tions. ZENKER's d i­
ve rtic u la  (70% ) are m o s t co m m o n . T hese  d ive rticu la  bu lge  th ro u gh  
th e  K ILL IA N 's  tr ia ng le  o f th e  hypopharyngea l m u sc le s  and are 
w ro n g ly  ca te g orise d  as oesophagea l d ive rticu la . R esponsib le  fo r  th e ­
se d ive rticu la  is a d e fe c tiv e  re laxa tion  o f th e  in fe rio r pharyngea l con ­

s tr ic to r (Pars c ricopharyngea). Traction  d ive rticu la  (22% ) are  " t r u e ” 
d ive rticu la  and invo lve  th e  e n tire  oesophagea l w a ll. They are e ithe r 
caused by  in co m p le te  separa tion  b e tw e e n  O esophagus and Trachea 
during  d e v e lo p m e n t (-» Fig. 5 .48) o r th y  re su lt fro m  in fla m m a to ry  
reactions  invo lv ing  ad jacent s tru c tu re s . E piphren ic  d ive rticu la  (8% ) 
are be lieved  to  be e voked  by a d is tu rb e d  fu n c tio n  o f th e  a ng iom us­
cu la r lo w e r oesophagea l sph inc te r.

Mm. pharyngis

Pharyngo-oesophageal constriction

Truncus
brachiocephalicus

Pars thorac ica  aortae 
[Aorta thoracica]

Hiatus oesophageus

Diaphragm atic constriction

Diaphragma

Gaster, Cardia Oesophagus, 
Pars abdominalis

Trachea

Trachea

Pars ascendens aortae 
[Aorta ascendens]

Oesophagus, 
Pars thoracica

Bronchus 
principalis dexter

Mm. pharyngis 

Larynx

Pars descendens aortae 
[Aorta descendens]

A ortobronchial constriction
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Blood vessels o f the oesophagus

Oesophagus

Pars thoracica aortae, 
Rr. oesophageales

A. carotis 
communis dextra

Fig. 5 .75  A rte rie s  o f th e  O esophagus; ventra l v iew .
The d if fe re n t parts  o f th e  O esophagus are supp lied  by su rround ing  
a rte ries :

Pars cervicalis: A. th y ro id e a  in fe rio r 
Pars thoracica: Rr. oesophagea les  o f th e  A o rta  
Pars abdo m ina lis : A. gastrica  s in is tra  and A. phren ica  in fe rio r 

The  a rte ria l and ve no u s  supp ly  o f th e  Trachea is equ iva le n t to  th e  b lood 
ve sse ls  o f  th e  ce rv ica l and th o ra c ic  parts  o f th e  O esophagus.

Diaphragma

A. gastrica sinistra, 
Rr. oesophageales

Truncus coeliacus

A. thyroidea inferior, 
Rr. oesophageales

A. vertebralis

A. subclavia

Diaphragma

V. hem iazygos

V. phrenica inferioi 

V. cava inferior 

V. gastrica sinistra

Gaster

V. gastroomentalis 
sinistra

V. thyroidea inferior

V. vertebralis

Oesophagus, Pars cervicalis

V. brachiocephalica sinistra

V. hemiazygos 
accessoria

Vv. oesophageae

Fig. 5 .76  Veins o f th e  oesoph ag us, Vv. oesoph ag eae; ventra l 
v iew .
The  c o m p le x  ve no u s  n e tw o rk  o f th e  Tunica adven titia  d ra ins in to  d if­
fe re n t ve ins:

Pars cervicalis: V. th y ro id e a  in fe rio r
Pars tho rac ica  and Pars abdo m ina lis : via V. azygos and V. hem i­
azygos in to  th e  V. cava supe rio r 

The  in fe rio r parts  gain  access to  th e  p o rta l ven ous sys tem  via th e
g astric  ve in s  (V. gastrica  sin istra ). T hese  ve ins  m ay be u tilised  as p o rto -  
caval a n as to m o ses  w ith  increased  p ressu re  in th e  porta l ve in  (portal 
hype rtens ion ) (-► Fig. 5.77).

V. jugularis interna

i- Clinical Rem arks-----------------------------------------------------------------------------------------------------------
In c o n tra s t to  o th e r o rgans o f th e  g a s tro in te s tin a l tra c t, th e  O eso- fro m  th e  su rround ing  organs. Th is  has im p lica tio n s  fo r  surgica l p roce-
phagus has no d ed ica ted  a rte ries  b u t is supp lied  by  b lood ve sse ls  du res  and poses cha llenges to  oesophagea l surgery.
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Veins o f the oesophagus

V. portae hepatis

V. azygos

(R. oesophagealis)

V. phrenica inferior

V. cava inferior

Vv. oesophageae

V. hemiazygos

(Plexus venosus 
submucosus)

(R. oesophagealis)

V. gastrica sinistra

Fig. 5 .77  V e ins  o f th e  oesoph ag us, Vv. oesoph ag eae , w ith  
illu s tra tio n  o f th e  po rto cava l anas to m o ses  b e tw e e n  p o rta l ve in ,
V. p o rta e  hepa tis , and V. cava superior; ventra l v iew .
The e x te n s ive  venous n e tw o rk  in th e  Tunica adve n titia  is co nn e c te d  to  
th e  subm ucosa l ve ins  (P lexus ve no su s  subm ucosus). The b lood  dra ins

via V. azygos (righ t s ide) and V. hem iazygos ( le ft side) u pw a rd s  to  th e  
V. cava supe rio r. The  lo w e r pa rts  o f th e  O esophagus a lso c o n n e c t to  
th e  V. portae  hepa tis  via th e  ve ins  a t th e  lesse r cu rva tu re  o f th e  
s to m a ch  (V. gastrica  sin istra ).

i- Clinical Rem arks--------------------------------------
If p ressu re  in th e  porta l ve no u s  sy s te m  increases (po rta l h y p e rte n ­
s ion ), e.g. due  to  increased  live r parenchym al res is tance  (c irrhosis 
o f th e  liver), th e  venous b lood  is re d ire c te d  to  th e  Vv. cavae supe ­
rio r and in fe rio r via p o rto cava l an asto m o ses. C lin ica lly, th e  m o s t 
im p o rta n t portocava l ana s tom o se s  are  th e  co n n e c tio n s  o f th e  O e ­
sophagus to  th e  g as tric  ve ins . Th is  m ay  re su lt in d ila tions  o f the

oesophagea l subm ucosa l ve ins  (oesophagea l varices - *  Fig. 5.81). 
R up tu re  o f th e se  va rices  is assoc ia ted  w ith  a m o rta lity  o f approx i­
m a te ly  50%  and is, th u s , th e  m o s t fre q u e n t cause  o f dea th  in pa­
tie n ts  w ith  live r c irrhos is . R up tu re  in to  th e  lum e n  leads to  th e  accu­
m u la tion  o f darkened  b lood in th e  s to m a ch , th e  rare ex te rna l rup tu re  
re su lts  in b leed ing  in to  th e  pe ritonea l cavity.
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Lymph vessels o f the oesophagus

Nodi lymphoidei 
tracheobronchiales inferiores

Nodi lymphoidei m ediastinales posteriores

Oesophagus, Pars thoracica

Pericardium fibrosum

(Nodi lymphoidei m ediastinales posteriores)

Truncus brachiocephalicus 

A. subclavia 

V. cava superior 

Trachea

Nodi lymphoidei tracheobronchiales superiores
V. azygos

A. carotis communis 

Nodi lymphoidei cervicales

A.

Nodi lymphoidei juxtaoesophageales

Arcus aortae 

Pars descendens aortae

Nodi lymphoidei tracheobronchiales superiores

Hiatus oesophageus

Diaphragma

Oesophagus, Pars cervicalis

thyroidea, Lobus dexter 

carotis communis

Fig. 5 .78  Lym ph nodes. N o d i ly m p h o id e i, o f th e  p o ste rio r  
m ed ia s tin u m ; dorsa l v iew .
The  lym ph  o f th e  O esophagus dra ins in to  th e  lym ph  nodes d ire c tly  ad­
ja c e n t to  th e  O esophagus (N odi lym ph o id e i jux taoesophagea les):

Pars cervicalis: Nodi lym ph o id e i ce rv ica les  p ro fund i

Pars tho rac ica  and Pars abdo m ina lis : lym ph  nodes o f th e  M e d ia s ­
tin u m  (N odi lym ph o id e i m ed ias tina les  p os te rio res , Nodi lym pho ide i 
tra ch e ob ro nch ia le s  and para tracheales) and o f th e  pe ritonea l cav ity  
(Nodi lym ph o id e i p h ren ic i in fe rio re s  on th e  a bdom ina l s ide  o f th e  
d iaphragm  and Nodi lym pho ide i gastric i on  th e  lesse r cu rva tu re  o f 
th e  s tom ach)

Drainage via the 
Trunci bronchomediastinales

Lymph drainage directed cranially

Lymph drainage directed caudally

Drainage via the Trunci jugulares

Oesophagus, 
Pars cervicalis

Fig. 5 .79  Lym ph d ra in a g e  o f th e  O esophagus; ventra l v iew .
The  lym ph  o f th e  Pars ce rv ica lis  reaches th e  Truncus ju g u laris  via th e  
deep  ce rv ica l lym ph  nodes. The Pars tho rac ica  dra ins in tw o  d irec tions: 
th e  upp e r part above th e  trachea l b ifu rca tion  d ra ins  via th e  m ed ias tina l 
lym ph  nodes in to  th e  Truncus b ro n ch io m ed ias tin a lis ; th e  lo w e r part 
benea th  th e  trachea l b ifu rca tio n  co nn e c ts  to  th e  abdom ina l lym ph 
nodes w h ic h  are th e  reg iona l lym ph  nodes fo r  th e  Pars abdom ina lis . 
F rom  here  th e  lym ph  passes th e  Nodi lym ph o id e i coeliac i to  reach th e  
Truncus in testin alis .

Oesophagus, 
Pars thoracica

Oesophagus, 
Pars abdominalis

I- Clinical Rem arks--------------------------------------
The d ire c tio n  o f lym ph a tic  dra inage in flu e n ces  th e  loca tion  o f m é ­
ta s ta sé s  in oesoph ag ea l and gastric  carc inom as. M é ta s ta sé s  
o f ca rc inom as o f th e  lo w e r oesophagus are like ly  to  o ccu r in th e  
abdom ina l lym ph  nodes. S im ila r dra inage w a ys  appear to  e x is t fo r

th e  venous b lood s ince  oesophagea l ca rc inom as b e lo w  th e  tracheal 
b ifu rca tion  fre q u e n tly  cause  live r m é tas tasés , w he re a s  ca rc inom as 
above  th e  trachea l b ifu rca tion  ususa lly  m e ta s ta s ise  in to  th e  lungs.
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Oesophagus, oesophagoscopy

Fig. 5.81 O esoph ag us, O esophagus; oesophagoscopy, 
oesophagea l va rices  in live r c irrhos is . [12]

*  c lin ica l te rm : va ricose  ve in

Clinical Remarks
In p o rta l h yp erten s io n , th e  d ila tion  o f p o rto cava l anas to m o ses
invo lv ing  th e  ve ins  o f th e  O esophagus m ay d eve lop  in to  o eso ­
ph ag ea l varices. The ru p tu re  o f th e se  va rices  fre q u e n tly  re su lts  in 
life -th re a te n in g  b leed ings . T h e re fo re , p rop h y lac tic  tre a tm e n t is per­

fo rm e d  in oesophagea l va rices  inc lud ing  band ing  liga tion  (endoscopic  
band liga tion) o r th e  e nd o sco p ic  in jec tion  o f sc le ros ing  agen ts  (sclero­
therapy).
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Thymus

Pulmo dexter

Lobus superior

Lobus medius

Lobus inferior

Recessus costodiaphragmaticus

Fig. 5 .82  T h ym u s , T h ym u s , m e d ia s tin u m  and p leu ra l cav ities. 
C av ita te s  p leu ra les , o f an  ado lescent; ve n tra l v ie w ; a fte r  rem ova l o f 
th e  a n te rio r th o ra c ic  w a ll.
The  T h ym u s is loca ted  in th e  T rig on u m  th y m ic u m  b e tw e e n  th e  m ed ias­
tina l bo rde rs  o f  th e  p leura l cav ities . The  T h ym u s is re la tive ly  large in a

yo un g  adu lt. In an o ld e r ind iv idua l it is a lm o s t c o m p le te ly  rep laced w ith  
ad ipose  tissu e . Thus, in th e  d isse c tio n  o f ana tom ica l sp ec im e n s  on ly  
res idua l th y m ic  tis s u e  is fo u n d  w h ich  is id e n tifie d  o n ly  due  to  sm a lle r 
a rte ria l b ranches derive d  fro m  th e  A. tho rac ica  in terna o r venous con ­
n ec tio n s  to  th e  Vv. b rach iocepha licae.

Vv. brachiocephalicae

V. thoracica interna

Recessus costomediastinalis

(Trigonum thymicum)

Pulmo sinister, 
Lobus superior

Incisura cardiaca 
pulmonis

Lingula pulmonis

Pulmo sinister, 
Lobus inferior
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Fig. 5 .83  T h ym u s , T h ym u s , o f an ado lescent; ve n tra l v iew .
The T h ym u s  is a p rim a ry  lym p h a tic  o rgan. It se rves  fo r  th e  p ro life ra tion  
and se le c tio n  o f T -lym p ho cy te s  w h ic h  th e n  leave th e  T h ym u s  to  se ttle  
in seconda ry  lym ph a tic  o rgans to  fu n c tio n  in th e  adap tive  im m un e  re­
sponses.
The T h ym u s deve lo ps  fro m  th e  e nd o d e rm  o f th e  th ird  pharyngea l 
pouch and th e  e c to d e rm  o f th e  th ird  pharyngea l c le ft. It co ns is ts  o f tw o  
lobes (Lobi d e x te r and s in is te r) w h ic h  co ve r th e  g rea t vesse ls  o f the  
supe rio r M e d ia s tin u m . M icrosco p ica lly , th e se  lobes are  subd iv ided  in to  
sm a lle r lobu les.

The  co m po s itio n  o f th e  th y m ic  tis s u e  changes co n tin u o u s ly  du ring  life. 
S ince its  v o lu m e  rem a ins  a lm o s t th e  sam e, its  re la tive  size is la rge r in 
th e  n ew b o rn  than  in th e  a du lt (-» Fig. 5.84). A fte r  pube rty , th e  spec ific  
th y m ic  parenchym a  is g radua lly  su b s titu te d  by  ad ipose  tis su e  and th e  
residual th y m u s  is hard ly  v is ib le  in e lde r persons. H o w e ve r, fu n c tio na l 
th y m ic  tis su e  rem a ins  p rese n t a t all t im e s  to  w a rra n t adequate  im m un e  
reactions.

Fig. 5 .84  Position o f th e  th y m u s , T h ym u s , in a n e w b o rn ; ventra l 
v ie w ; a fte r  rem ova l o f th e  ve n tra l th o ra c ic  w a ll.

Pericardium fibrosum

V. thoracica interna

Pulmo sinister

Pulmo dexter, Lobus superior
Thymus

(Nodi lymphoidei 
mediastinales anteriores)

Sternum

Vv. pericardiacophrenicae N. vagus [X]

V. brachiocephalica dextra A. subclavia

N. phrenicus 

V. cava superior

Pleura parietalis, 
Pars mediastinalis

N. phrenicus

V. thyroidea inferior

Truncus brachiocephalicus 

V. subclavia 

A. subclavia

Plexus brachialis
V. brachiocephalica sinistra

Trachea

N. laryngeus recurrens

A. carotis communis
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M ediastinum

Mediastinum
superius

Mediastinum
posterius

Mediastinum
medium

Mediastinum
anterius

Mediastinum
inferius

Fig. 5 .85  O rg an isa tio n  o f th e  M e d ia s tin u m .
The m e d ia s tin um  is d iv ided  in to  a M e d ia s tin u m  in fe riu s  w h ic h  con ta ins  
th e  heart, and a M e d ia s tin u m  supe rius . The M e d ia s tin u m  in fe riu s  is

fu r th e r  d iv ided  in to  th e  M e d ia s tin u m  an te riu s  in fro n t o f th e  heart, the  
M e d ia s tin u m  m e d iu m , con ta in ing  th e  P ericard ium , and th e  M e d ia s ti­
num  p os te rius  beh ind  th e  P ericard ium .

Truncus sympathicus, Ganglion thoracicum

N. laryngeus recurrens 

N. vagus [X], Rr. cardiaci thoracici 

N. vagus [X], Plexus pulmonalis

V. azygos

Bronchus principalis dexter

R. bronchialis (Aorta);
V. bronchialis

N. vagus [X],
Rr. cardiaci thoracici

V. cava superior

Aa. pulmonales 

N. phrenicus;
A.; V. pericardiacophrenica 

Vv. pulmonales

N. splanchnicus major

Pericardium fibrosum; 
Pleura parietalis,
Pars mediastinaiis

Lig. pulmonale

Aa. intercostales 
posteriores

Pleura parietalis, 
Pars costalis

Diaphragma, 
Centrum tendineum

N. vagus [X],
Plexus oesophageus

Pleura parietalis, 
Pars costalis

Oesophagus

A. thoracica interna 

N. phrenicus

V. brachiocephalica dextra

Thymus

V. intercostalis posterior

N. thoracicus [T7], 
N. intercostalis

Truncus sympathicus, 
Rr. communicantes

Fig. 5 .86  M e d ia s tin u m  and p leura l cav ity , C av itas  p leura lis , o f an 
adolescent; v ie w  fro m  th e  righ t s ide ; a fte r  rem ova l o f th e  lateral 
tho rac ic  w a ll and th e  righ t lung.
The  v ie w  fro m  th e  righ t s ide  d e m o n s tra te s  c lea rly  th e  V. azyg os w h ich  
ascends n e x t to  th e  ve rteb ra l co lu m n  in th e  M e d ia s tin u m  poste rius .

The V. azygos c ro sses  th e  ro o t o f th e  righ t lung su pe rio rly  and e n te rs  
th e  V. cava su pe rio r fro m  dorsa l a t th e  leve l o f th e  4 th /  5th th o ra c ic  ve r­
teb rae. A fte r  b ranch ing  o ff  th e  N. vagus [X], th e  N. la ryngeus recurrens 
w in d s  around  th e  A. subclav ia  on  th e  righ t s ide .

d i s s e c t i o n  l i n k
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M ediastinum

Oesophagus, Pars thoracica

Ductus thoracicus, Pars thoracica  

N. laryngeus recurrens (N. vagus)

Lig. arteriosum

Nodi lymphoidei tracheobronchiales

V. hem iazygos accessoria

Oesophagus, Pars thoracica  

N. vagus [X ], Plexus pulmonalis 

Pars thoracica aortae

Plexus aorticus thoracicus 

A.; V. intercostalis posterior 

N. splanchnicus major

V. hem iazygos

A.; V. intercostalis posterior;
N. intercostalis

N. splanchnicus minor

Truncus sympathicus,
Ganglion thoracicum

Pleura parietalis, Pars costalis

N. vagus [X], R. cardiacus thoracicus

Truncus sympathicus, R. cardiacus thoracicus

A. carotis communis 

V. brachiocephalica  

N. vagus [X]

N. phrenicus

Plexus aorticus thoracicus, Plexus cardiacus

Plexus pulmonalis 

A. pulmonalis sinistra 

Thymus 

V. pulmonalis sinistra 

Bronchus principalis sinister

N. phrenicus

V. pulmonalis sinistra 

Pericardium fibrosum

V. pericardiacophrenica

A. pericardiacophrenica

Fig. 5 .87  M e d ia s tin u m  and p leu ra l cavity, C av itas  p leu ra lis , o f an  
adolescent; v ie w  fro m  th e  le f t s ide ; a fte r  rem ova l o f th e  lateral 
th o ra c ic  w a ll and th e  le f t lung.
The v ie w  fro m  th e  le f t s ide  d e m o n s tra te s  c lea rly  th e  A o rta  tho rac ica  
w h ic h  desce n d s  on th e  le f t s ide  o f th e  ve rteb ra l co lu m n  in th e  M e d ia s ­
tin u m  p os te rius . The  V. hem iazygos ascends on th e  latera l a spe c t o f 
th e  ve rteb ra l bod ies  and dra ins ino th e  V. azygos a t th e  leve l o f the  
th o ra c ic  ve rteb rae  10th to  7 th. F requen tly , th e  V. hem iazygos co m m u n i­
ca tes  w ith  th e  V. hem iazygos accessoria  w h ic h  co lle c ts  th e  b lood  fro m  
th e  su pe rio r in te rco s ta l ve ins.

Fu rthe r lateral, n e x t to  th e  heads o f th e  ribs, th e  ganglia  o f th e  T runcus 
sym p a th icu s  are pos itio n ed  w h ic h  branch o f f  th e  N. sp lanchn icus  m a jo r 
and th e  N. sp lanchn icus  m ino r. The  N. vagus [X] desce n d s  beh ind  th e  
ro o t o f th e  lung n e x t to  th e  O esophagus a fte r  re leas ing  th e  N. laryn­
g eus  recurrens. On th e  le f t s ide , th e  N. la ryngeus recurrens w in d s  
around  th e  a o rtic  arch. The  M e d ia s tin u m  m e d iu m  harbours th e  Pericar­
d ium  and th e  a d jacen t N. p h ren icus  accom pan ied  by  th e  Vasa perica r­
d iacophren ica . In th e  M e d ia s tin u m  supe rius  th e  T h ym u s  covers  th e  
g rea t ve sse ls  ventra lly .

C o n te n ts  o f th e  M e d ia s tin u m  superius C o n ten ts  o f th e  M e d ia s tin u m  in ferius

•  T h ym u s
•  Trachea
•  O esophagus
•  A o rta  and T runcus p u lm ona lis
•  Vv. b rach iocepha licae  and V. cava supe rio r
•  Lym ph  ve sse ls : lym ph a tic  tru n k s  (D uctus  th o rac icus, T runci 

b ronch iom ed ias tina les ) and m ed ias tina l lym ph  nodes
•  A u to n o m ic  nervous sy s te m  (Truncus sym p a th icu s , N. vagus [X] 

w ith  N. la ryngeus recurrens)
•  N. phren icus

•  M e d ia s tin u m  anterius: re tros te rna l lym ph  dra inage o f the  
m a m m ary  g land

•  M e d ia s tin u m  m ed iu m : p erica rd ium  w ith  g rea t vessels ,
N. p h ren icus  and Vasa perica rd iacophren ica

•  M e d ia s tin u m  posterius: A orta , O esophagus w ith  P lexus 
o esophageus fro m  th e  N. vagus, D uc tus  th o ra c icu s , T runcus 
sym p a th icu s  w ith  Nn. sp lanchn ic i, V. azygos and V. hem iazygos 
and in te rco s ta l neu rovascu la r s tru c tu re s

d i s s e c t i o n  l i n k
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Thoracic Viscera

N. phrenicus

Heart -► Lungs -♦ Oesophagus

Trachea

Glandula thyroidea

Pulmo dexter, Lobus medius

Pulmo dexter, Lobus inferior

Pleura parietalis, 
Pars diaphragmatica

Pericardium

Recessus
costodiaphragmaticus

Diaphragma

V. jugularis interna
Truncus brachiocephalicus

N. laryngeus recurrens 

V. subclavia 

N. vagus [X]

V. brachiocephalica dextra 

V. brachiocephalica sinistra 

Pulmo dexter, Lobus superior

Arcus aortae

V. cava superior 

Plexus cardiacus 

N. phrenicus 

N. phrenicus, R. pericardiacus

Clavicula

A. carotis communis 

M. scalenus anterior

laryngeus recurrens 

A. thoracica interna 

N. vagus [X]

Pulmo sinister, Lobus superior 

N. vagus [X], Rr. cardiaci thoracici 

N. phrenicus

A.; V. pericardiacophrenica

V. cava superior

/  N. phrenicus,
P e rica rd iu m -^^  ,  j j ' ï à ;  / /  R. pericardiacus

Fig. 5 .88  M id d le  m ed ia s tin u m ; ventra l v ie w ; a fte r  rem ova l o f th e  
ve n tra l th o ra c ic  w a ll, th e  lungs w e re  d isse c te d  in th e  fro n ta l plane. M. scalenus anterior

A. subclavia dextra

N. phrenicus

V. subclavia dextra
Costa I

Fig. 5 .89  C ourse o f th e  N. phrenicus.
The N. p h ren icus  o rig ina tes  fro m  th e  spinal cord  se g m e n ts  C3 to  C5 
(p red o m in a n tly  C4) o f th e  P lexus ce rv ica lis  and desce n d s  on th e  neck 
an te rio r to  th e  M . sca lenus an te rio r (gu id ing  m u sc le !). N e x t th e  phren ic  
nerve  courses  an te rio r to  th e  ro o t o f th e  lung and desce n d s  to g e th e r 
w ith  th e  Vasa perica rd iacophren ica  b e tw e e n  th e  P ericard ium  and th e  
Pleura m ed ias tina lis  to  th e  d iaphragm . The  N. p h ren icus  p rov ides m o ­
to r  innerva tion  to  th e  d iaphragm  and senso ry  inne rva tion  to  th e  Pericar­
d ium  (R. pericard iacus), th e  Pleura d iaphragm atica , and th e  P e ritoneum  
parie ta le  a t th e  abdom ina l s ide  o f th e  d iaphragm  (Rr. ph ren icoabdom i- 
nales). The  Rr. phren icoa b d om in a le s  a lso co nve y  se nso ry  fib re s  to  th e  
P e ritoneum  v iscera le  on live r and ga llb ladder.

N. phrenicus,
Rr. phrenicoabdom inales

i- Clinical Rem arks--------------------------------------
The d e v e lo p m e n ta l^  based course  o f th e  N. p h ren icus  has im po r­
ta n t c lin ical im p lica tio n s  in ce rv ica l sp inal cord in ju ries  (te trap leg ia). 
In ju ries o f th e  sp ina l co rd  b e lo w  C4 do n o t c o m p ro m is e  b rea th ing , 
w h e re a s  in ju ries  invo lv ing  se g m e n t C4 bear th e  risk o f su ffo ca tio n  
and m ay  requ ire  a ss is ted  ve n tila tio n .

S ensory  inne rva tion  o f th e  live r and g a llb la d d er by th e  Rr. ph ren ico ­
a bdom ina les  m ay cause re fe rred  pain in th e  r ig h t shou lder (e.g. in 
live r b iops ies , in fla m m a tio n  o f th e  ga llb ladder). S im ila rly , ru p tu re s  o f 
th e  sp leen  m ay cause re fe rred  pain in th e  le f t shou lder.
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Aortic  arch

Fig. 5 .90  H eart, Cor, and ao rtic  arch. A rcus a o rta e , w ith  
branch in g  o f th e  g re a t vessels; ventra l v iew .
The  Pars ascendens aortae  c o n tin u e s  as th e  a o rtic  arch w h ic h  is con­
nec te d  to  th e  T ru n cus  pu lm ona lis  via th e  Lig. a rte rio su m . The aortic 
arch c o n tin u e s  w ith  th e  desce n d in g  part (Pars d escendens) o f th e  A o r­
ta tho rac ica  {-» Fig. 5 .92). The  a o rtic  arch has th e  fo llo w in g  branches:
•  T ru n cus  b rach iocepha licus  (righ t s ide) w h ic h  d iv ides  in to  th e  A . sub­

clavia dextra  and A. ca ro tis  c o m m u n is  dextra
•  A . ca ro tis  c o m m u n is  s in is tra
•  A . subclav ia  s in is tra

.13%

A. carotis externa dextra 

A. carotis interna dextra

A. vertebralis dextra 

A. carotis communis dextra

A. subclavia dextra

Truncus brachiocephalicus

Arcus aortae

Pars ascendens aortae

A. carotis externa sinistra 

A. carotis interna sinistra

A. vertebralis sinistra

A. subclavia sinistra 

A. subclavia sinistra 

A. carotis communis sinistra

Pars descendens aortae, 
Pars thoracica aortae

=3% < 1 C

Figs. 5 .91a to  e B ranching v aria tio n s  o f th e  g re a t vessels  from  
th e  ao rtic  arch.
a " te x tb o o k  case"
b co m m o n  o rig in  o f  T runcus b rach iocepha licus  and A . ca ro tis  

c o m m u n is  s in is tra  
c co m m o n  s te m  fo r  T ru n cus  b rach iocepha licus  and A . ca ro tis  

c o m m u n is  s in is tra  
d ind e p en d e n t b ranch ing  o f th e  A. ve rte b ra lis  s in is tra  o f f  th e  A rcus 

aortae

e branch ing  o f th e  A . subclavia  dextra  as th e  las t b ranch o f th e  A rcus 
aortae. Th is unusual a rte ry  m o s tly  courses  beh ind  th e  O esophagus to  
th e  righ t s ide  and m ay cause  p rob le m s w ith  sw a llo w in g  (dysphagia lu- 
soria).
The  e x is te n ce  o f an ind e p en d e n t A. th y ro id e a  im a cours ing  to  th e  
th y ro id  g land is u nco m m o n . W h e n  e x is ten t, it e ith e r d e rives  fro m  the  
T ru n cus  b rach iocepha licus  o r as a second  branch fro m  th e  a o rtic  arch.

A. carotis externa dextra 
A. carotis interna dextra

A. vertebralis dextra 

A. carotis communis dextra

A. subclavia

Truncus brachiocephalicus

V. cava superior

Pars ascendens aortae

A. carotis externa sinistra 
A. carotis interna sinistra

A. vertebralis sinistra 

A. carotis communis sinistra

A. subclavia sinistra

Arcus aortae

Lig. arteriosum 

Truncus pulmonalis

Atrium sinistrum, 
Auricula

Atrium dextrum

Ventriculus
sinister

V. cava inferior

Ventriculus dexter
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Thoracic Viscera Heart -► Lungs -► Oesophagus

Arteries of the posterior m ediastinum

Costa XI

Pars abdom inalis aortae

Nn. thoracici, Nn. intercostales
Ductus thoracicus, 
Pars thoracica

N. vagus [X] 
A. cervicalis profunda

Truncus costocervicalis 

A. intercostalis suprema 

A. subclavia

N. laryngeus

Truncus brachiocephalicus 

Trachea
N. laryngeus recurrens 

N. vagus [X]

N. phrenicus 

A. subclavia

A. thoracica interna 

Arcus aortae

Pars ascendens aortae
[Aorta ascendens]

Bronchus principalis dexter 

V. azygos 

Truncus sympathicus 

Mm. intercostales interni

Vv. intercostales posteriores

Truncus sympathicus, Ganglion
Pars thoracica aortae

Pars thoracica aortae,
Rr. bronchiales 

N. laryngeus recurrens 

N. vagus [X], Rr. bronchiales

Bronchus principalis sinister

Pars thoracica aortae, 
Rr. oesophageales

N. splanchnicus minor N. splanchnicus major

Pars lumbalis diaphragmatis V. azygos

Mm. intercostales externi Aa. intercostales  
posteriores

N. laryngeus recurrens, 
Rr. oesophageales

Oesophagus, Pars thoracica

Fig. 5 .92  A o rta  and its  branches; ventra l 
v ie w  o n to  th e  p o s te rio r w a ll o f th e  trunk.
The  Pars desce n d en s  o f th e  A o rta  descends 
in th e  M e d ia s tin u m  p os te riu s  (Pars thoracica) 
and tra ve rses  th e  d iaphragm  (Pars abdom ina ­
lis).

B ranches o f th e  Pars tho rac ica  aortae

P arie ta l branches
to  th e  w a ll o f th e  tru n k

•  Aa. in te rco s ta le s  p os te rio res : 9  pairs (the  f ir s t  tw o  are 
b ranches o f th e  T runcus co s to ce rv ica lis  fro m  th e  A. subclavia

•  A. subcos ta lis : th e  las t pair b e lo w  rib  XII
•  A. phren ica  supe rio r: to  th e  upper s ide  o f th e  d iaphragm

V iscera l branches
to  th e  th o ra c ic  v iscera

•  Rr. b ronch ia les: Vasa privata o f th e  lung (on th e  righ t s ide 
m o s tly  fro m  th e  A. in te rco s ta lis  p o s te rio r dextra  III)

•  Rr. oesophagea les : 3 -6  b ranches to  th e  O esophagus
•  Rr. m ed ias tina les : sm a ll b ranches to  M e d ia s tin u m  and 

P ericard ium

d i s s e c t i o n  l i n k
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Veins o f the posterio r m ediastinum

V. brachiocephalica sinistra 

V. subclavia

Oesophagus, Pars thoracica

Ductus thoracicus, Pars thoracica 

Aa. intercostales posteriores

Mm. intercostales interni
V. azygos

Truncus sympathicus, 
Ganglia

V. cava inferior

V. hem iazygos

V. brachiocephalica dextra

V. cava superior

N. splanchnicus major

Vv. intercostales  
posteriores

V. hem iazygos accessoria  

V. hem iazygos

Aa.; Vv. intercostales 
posteriores

Nn. thoracici,
Nn. intercostales

Lig. longitudinale anterius

V. lumbalis ascendens

Cisterna chyli

Pars lumbalis diaphragmatis, 
Crus dextrum et Crus sinistrum

A.; V. subcostalis

Fig. 5 .93  V e ins  o f th e  azyg os system ; ventra l v ie w  o n to  the  
p o s te rio r w a ll o f th e  tru n k ; a fte r rem ova l o f th e  d iaphragm .
The azygos sys te m  co nn e c ts  th e  Vv. cavae supe rio r and in fe rio r and its 
tr ib u ta rie s  are equ iva le n t to  th e  b ranches o f  th e  A o rta . The  V. azygos  
ascends on th e  r ig h t s ide o f th e  ve rteb ra l co lu m n  and dra ins in to  th e  V. 
cava su pe rio r fro m  dorsa l on th e  leve l o f th e  4 ,h/5 th tho rac ic  ve rteb rae . 
The  equ iva le n t b lood  vesse l on th e  le ft s ide is th e  V. hem iazyg o s  
w h ic h  m e rge s  w ith  th e  V. azygos a t th e  leve l o f th e  th o ra c ic  ve rteb rae  
7th to  10th. B lood fro m  th e  upp e r in te rco s ta l ve ins  dra ins in to  th e  V.

he m ia zy g o s  accessoria. B enea th  th e  d iaphragm , th e  V. lum ba lis  as­
cendens  on each s ide  c o n tin u e s  th e  course  o f th e  azygos ve in  and 
co nn e c ts  to  th e  V. cava in fe rio r.
Tributaries:
•  Vv. m ed ias tina les : fro m  th e  m ed ias tina l o rgans (Vv. oesophagea les, 

Vv. b ronch ia les, Vv. pericard iacae)
•  Vv. in te rco s ta le s  pos te rio re s  and V. subcosta lis : fro m  th e  p os te rio r 

w a ll o f th e  tru n k
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Nerves o f the posterior m ediastinum

Duodenum

Pars ascendens aortae 
[Aorta ascendens]

N. vagus (X), Rr. bronchiales 

Bronchus principalis dexter

Truncus sympathicus

Ganglion cervicothoracicum [stellatum] 

Trachea

N. laryngeus recurrens

A. subclavia

Ansa subclavia

N. vagus [X]

Plexus aorticus thoracicus; 
Plexus cardiacus

N. laryngeus recurrens 

N. vagus [X], Rr. bronchiales

Bronchus principalis sinister

Nn. thoracici,
Nn. intercostales

Pars abdominalis aortae 
[Aorta abdominalis]

Truncus vagalis anterior, 
Rr. gastrici anteriores

Ansa subclavia

A. subclavia 
Truncus sympathicus, 

Ganglion thoracicum II 

N. vagus [X]

N. laryngeus recurrens

Oesophagus, Pars thoracica

Truncus sympathicus, 
Ganglia thoracica

N. splanchnicus major

N. splanchnicus minor

Diaphragma

Truncus sympathicus, 
Rr. communicantes

Oesophagus, 
Pars abdominalis

Pars pylorica
Gaster

A. carotis communis

N. vagus [X]

Truncus sympathicus, 
Ganglion cervicale medium

Pars thoracica aortae 
[Aorta thoracica]

N. vagus [X],
Plexus oesophageus

Fig. 5 .94  N erves  o f th e  p o ste rio r m ed ia s tin u m ; ve n tra l v ie w  onto  
th e  p o s te rio r w a ll o f th e  tru n k ; a fte r  rem ova l o f th e  d iaphragm .
The  p o s te rio r m e d ia s tin um  co n ta in s  th e  in te rco s ta l nerves (Nn. in te r­
costa les) o f th e  so m atic  nervous sys tem  and parts  o f th e  sym p a th e tic  
(T runcus sym p ath icu s ) and para sym p a th e tic  s y s te m s  (Nn. vagi) as 
c o m p o n e n ts  o f th e  a u to n o m ic  nervous sys tem . The s ym p a th e tic  
tru n k  (T runcus sym p ath icu s ) fo rm s  a paravertebra l chain o f tw e lv e  th o ­
rac ic  ganglia  w h ic h  are  co nn e c te d  via Rr. in te rgang liona res. The pre­
gang lion ic  s y m p a th e tic  neurons are loca ted  in th e  latera l horns (C8 -  
L3) o f th e  sp ina l co rd  and e x it th e  ve rteb ra l canal w ith  th e  sp ina l nerves. 
The  Rr. c o m m u n ica n te s  alb i gu ide  th e  p regang lion ic  fib re s  to  th e  gan­
glia o f th e  T ru n cus  sym p a th icu s  w h e re  th e y  are synapsed  to  postgang ­

lion ic  neurons. A xo n s  o f th e  postg an g lio n ic  neurons jo in  th e  spinal 
nerves and th e ir  b ranches again via th e  Rr. c o m m u n ica n te s  grise i. 
S om e p regan-g lion ic  fib re s  are n o t synapsed  in th e  ganglia  o f th e  s y m ­
p a th e tic  tru n k  b u t co n tin u e  as Nn. sp lanchn ic i m a jo r and m ino r to  the  
nerve  p lexus  around  th e  A o rta  abdom ina lis  w h e re  th e y  e ven tua lly  syn ­
apse. The  p regang lion ic  fib re s  o f th e  N n . vag i course  beh ind  th e  roo t 
o f th e  lung a d jacen t to  th e  O esophagus and fo rm  th e  P lexus oesopha­
geus. The  la tte r is th e  o rig in  fo r  th e  tw o  vagal tru n ks  (Trunci vagales 
a n te rio r and poste rio r) w h ic h  trave rse  th e  d iaphragm  to g e th e r w ith  th e  
O esophagus to  reach th e  a u to n o m ic  nerve  p lexus o f th e  A o rta  abd o m i­
nalis. H o w e ve r, synapses to  th e  postg an g lio n ic  p a ra sym p a th e tic  neu­
rons m o s tly  o ccu r in c lo s e r p ro x im ity  to  th e  respe c tive  ta rg e t o rgans.
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Lymph vessels and lym ph nodes of the m ediastinum

Nodi lymphoidei 
intercostales

Ductus thoracicus

Nodi lymphoidei 
juxtaoesophageales

Nodus lymphoideus phrenicus inferior

Nodi lymphoidei supraclaviculares

Nodi lymphoidei paratracheales

(Nodi lymphoidei mediastinales 
anteriores)

Nodi lymphoidei 
tracheobronchiales

Nodi lymphoidei 
parasternales

Nodi lymphoidei 
pericardiaci

Nodus lymphoideus 
phrenicus superior

Nodus lymphoideus lumbalis

Fig. 5 .95  Lym ph vessels and lym p h  nodes o f th e  m ed ias tin u m ;
v ie w  fro m  th e  righ t ve n tro la te ra l s ide  a fte r  rem ova l o f th e  latera l ch es t 
w a ll, (accord ing  to  [2])
The M e d ia s tin u m  harbours severa l d if fe re n t g roups  o f lym ph  nodes 
w h ic h  are ca te g orise d  in to  parie ta l lym ph  nodes (drainage o f th e  w a ll o f 
th e  trunk) and v iscera l lym ph  nodes (drainage o f th e  th o ra c ic  viscera). 
These  drain  in to  th e  large lym p h a tic  trunks.
P arie ta l lym p h  nodes:
•  Nodi lym ph o id e i parasterna les: on  bo th  s ides o f th e  S te rnum . They 

drain lym ph  fro m  th e  a n te rio r c h e s t w a ll, th e  m a m m a ry  g lands and 
th e  d iaphragm  in to  th e  T ru n cus  subclav ius.

•  Nodi lym pho ide i in te rco s ta le s : b e tw e e n  th e  heads o f th e  ribs. They 
drain lym ph  fro m  th e  p o s te rio r c h e s t w a ll. T he ir e ffe re n t lym ph  ve s­
se ls  drain  d ire c tly  in to  th e  D uctus  tho rac icus.

V iscera l lym p h  nodes w ith  conn ectio n  to  th e  Trunci b ro n ch o m ed i-  
astinales:
•  Nodi lym ph o id e i m ed ias tina les  an te rio res : on  bo th  s ides  o f th e  g rea t 

vesse ls , tr ib u ta rie s  fro m  lungs and Pleura, d iaphragm  (N odi lym ph o ­
ide i p h ren ic i supe rio res), heart and P erica rd ium  (Nodi lym pho ide i 
pericard iaci), and T hym us.

•  N od i lym pho ide i m ed ias tina les  p os te rio res : a t b ronch i and Trachea 
(N odi lym ph o id e i tra ch e ob ro nch ia le s  and para tracheales) and O eso­
phagus (N odi lym ph o id e i jux taoesophagea les)

Lym phatic  trunks:
The D uc tus  th o ra c icu s  tra ve rses  th e  d iaphragm  an te rio r to  th e  ve rteb ra l 
co lu m n  (-*  Fig. 5 .93) and ascends in th e  M e d ia s tin um  p os te rius , f irs t 
beh ind  th e  A o rta  th e n  beh ind  th e  O esophagus, to  reach th e  7th cerv ica l 
ve rteb ra . N ext, th e  d uc tu s  c ro sses  th e  le f t  p leura l cupu la  and opens 
in to  th e  le f t jugu lar-subclav ian  ju n c tio n  o f  ve in s  fro m  dorsa l (be tw e e n  V. 
subclav ia  and V. jug u la ris  interna). S ho rtly  b e fo re  dra in ing  in to  th e  ju g u ­
lar-subclavian jun c tio n , it c o lle c ts  th e  lym ph  o f th e  T runcus b ronch io- 
M ed ias tina lis  s in is te r, w h ic h  courses  in d e p en d e n tly  in th e  M e d ia s ti­
num , th e  T runcus subc lav ius  s in is te r (from  th e  arm ), and th e  T runcus 
jug u la ris  s in is te r (from  th e  neck). On th e  r ig h t s ide , a s h o rt (1 cm ) D uc­
tu s  lym ph a ticu s  d e x te r co nn e c ts  th e  respe c tive  lym p h a tic  tru n ks  and 
e n te rs  th e  righ t jugu lar-subclav ian  jun c tio n  o f ve ins.
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Superior thoracic aperture

V. brachiocephalica dextra

A. thyroidea inferior 

Truncus costocervicalis 

A. vertebralis

A. intercostalis suprema

Ganglion cervico- 
thoracicum  [stellatum]

Truncus sympathicus

V. jugularis interna dextra

A. thoracica interna

Trachea

N. vagus [X]

dextra

Plexus brachialis

A. axillaris dextra

Truncus inferior (Plexus brachialis)
V. axillaris dextra

A. subclavia dextra

M. scalenus anterior

N. intercostalis I
A. transversa cervicis

A. profunda cervicis A. suprascapularis

N. cardiacus cervicalis inferior Truncus broncho- 
mediastinalis dexter

V. subclavia dextra

Truncus jugularis dexter

Confluence of the  
Ductus lymphaticus dexter

Truncus broncho- 
mediastinalis dexter

Truncus thyrocervicalis

N. phrenicus

Nodi lymphoidei 
paratracheales

A. cervicalis ascendens

Fig. 5 .96  N eu ro vascu la r s tru ctu res  o f th e  s uperio r thorac ic  
ap e rtu re , r ig h t side; caudal v ie w ; a fte r  rem ova l o f th e  ce rv ica l p leural 
cupula.
The  V .subclavia c ro sses  th e  p leura l cupu la  a n te rio r to  th e  M . sca lenus, 
w he re a s  th e  A. subclavia  and th e  P lexus brach ia lis co u rse  p o s te rio r to  
th e  M . sca lenus (scalene gap ). B ranches o f th e  A. subclavia  are th e  A. 
tho rac ica  in terna desce n d in g  to  th e  lateral a spe c t o f th e  S te rnum , th e  
A. ve rteb ra lis , and th e  T runcus th y re o ce rv ica lis  w ith  its  b ranches. The 
T ru n cus  co s to ce rv ica lis  b ranches o ff  dorsa l o f th e  M . sca lenus an te rio r

and d iv id e s  in to  th e  A. p ro funda  ce rv ic is  and th e  A. in te rco s ta lis  supre ­
m a. The  N. p hren icus  is loca ted  ventra l to  th e  V. b rach iocepha lica . The 
N. vagus courses  dorsa l to  th e  V. b rach iocepha lica  and re leases th e  N. 
la ryngeus recurrens w h ic h  w in d s  around  th e  A . subclav ia  to  ascend to  
th e  neck. P oste rio r to  th e  A . subclavia, th e  T ru n cus  sym p a th icu s  w ith  
its  G anglion ce rv ico th o ra c icu m  (s te lla tum ) is fo u n d . M o s t d if f ic u lt  to  
id e n tify  is th e  s h o rt D uc tus  lym ph a ticu s  d e x te r w h ic h  dra ins in to  th e  
r ig h t ve no u s  ang le  (b e tw e e n  V. subclav ia  and V. jugu la ris  in terna) a fte r 
m e rg in g  th e  T runcus b ronch o m ed ias tin a lis  and th e  T runcus subclav ius.

60  — ► d i s s e c t i o n  l i n k
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Thymus -► Topography -► Sections

Superior thoracic aperture

A. axillaris sinistra 
V. axillaris sinistra

A. thyroidea 

A. cervicalis ascendens 

V. jugularis interna sinistra 

A. transversa cervicis 

Truncus subclavius sinister

A. suprascapularis 

V. subclavia sinistra

Confluence of the 
Ductus thoracicus

Truncus broncho- 
mediastinalis

V. brachiocephalica sinistra

A. thoracica interna

Plexus brachialis

M. scalenus anterior

A. subclavia sinistra

Truncus inferior (Plexus brachialis)

N. intercostalis I

A. profunda cervicis 

Truncus thyrocervicalis 

Truncus costocervicalis

A. intercostalis suprema

Ganglion cervicothoracicum  
[stellatum]

Ansa subclavia

Truncus sympathicus

A. vertebralis

Ductus thoracicus

N. cardiacus cervicalis inferior

A. carotis communis sinistra 

N. laryngeus recurrens 

N. vagus[X ]

lymphoidei 
mediastinales anteriores

Fig. 5 .97  N eu ro vascu la r s tru ctu res  o f th e  superior thorac ic  
a p e rtu re , le ft side; caudal v ie w ; a fte r  rem ova l o f th e  p leura l cupula. 
Here, o n ly  s tru c tu re s  are  described  w h ic h  d if fe r  in th e ir  co u rse  fro m  th e  
neu rovascu la r s tru c tu re s  o f  th e  righ t s ide  (-» Fig. 5.96).
O n th e  le f t s ide , th e  N . vag us [X ] desce n d s  fu r th e r  b e fo re  re leasing  
th e  N. la ryngeus recurrens  w h ic h  th e n  w in d s  around th e  a o rtic  arch 
(no t v is ib le  here) and ascends to  th e  neck. Particu la r a tte n tio n  m u s t be

paid to  th e  D uctus tho rac icus  w h ic h  is o fte n  in ju red  during  d issection  
in th is  reg ion . The  D uc tus  th o ra c icu s  ascends in th e  M e d ia s tin u m  pos­
te riu s  and c ro sses  th e  le f t p leura l cupu la  b e fo re  e n te ring  th e  le f t  jugu- 
lar-subclavian ju n c tio n  o f ve ins  (junc tion  b e tw e e n  V. subclav ia  and V. 
jug u la ris  in terna) fro m  dorsa l. J u s t b e fo re  reach ing  th e  jugu lar-subclav i- 
an jun c tio n , it jo in s  w ith  th e  T runcus b ron ch o m ed ias tin a lis , th e  T runcus 
subclav ius, and th e  T runcus jugu la ris  (n o t v is ib le  here).

d i s s e c t i o n  l i n k
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Thoracic Viscera Heart -► Lungs -► Oesophagus

Thoracic cavity, m idsagitta l section

Trachea, Paries membranaceus Oesophagus, Pars cervicalis

A. coronaria dextra; 
V. cardiaca media

Sternum, Proc. xiphoideus

Bifurcatio tracheae, 
Carina tracheae

Nodus lymphoideus 
tracheobronchialis inferior

Truncus brachiocephalicus

V. brachiocephalica sinistra

Arcus aortae

Corpus sterni

Pars ascendens aortae 
[Aorta ascendens]

Plexus venosus vertebralis 
internus posterior

A. pulmonalis dextra

Oesophagus, Pars thoracica

V. pulmonalis sinistra 

Sinus transversus pericardii

V. hemiazygos 

Atrium sinistrum

Valva atrioventricularis 
dextra [Valva tricuspidalis]

Cavitas pericardiaca

Valva aortae, Valvulae semilunares 
sinistra, posterior et dextra

A. coronaria sinistra

Glandula thyroidea 

Cartilagines tracheales

Atrium dextrum

Nodi lymphoidei 
tracheobronchiales superiores

Vertebra cervicalis VII 
[prominens], Proc. spinosus

Pericardium serosum

Pars lumbalis diaphragmatis

Medulla spinalis

Oesophagus

Fig. 5 .98  Th orac ic  cav ity , C av itas  tho rac is ; m idsag itta l se c tion ; 
latera l v ie w  fro m  th e  righ t s ide.

In th is  se c tion , th e  c lose  p ro x im ity  o f th e  O esophagus to  th e  le f t a trium  
o f th e  heart (A trium  s in is tru m ) in th e  M e d ia s tin u m  p os te riu s  is obv ious. 
B oth  s tru c tu re s  are o n ly  separa ted  by  th e  pericard ia l ca v ity  (Cavitas 
pericard iaca).

i- Clinical Rem arks-----------------------------------------------------------------------------------------------------------
The spatia l p ro x im ity  o f th e  O esophagus to  th e  heart is use fu l w h e n  h ea rt and in particu la r, th e  heart va lves, can be acqu ired  than  fro m
p e rfo rm in g  a tran so eso p h ag ea l ech ocard iograph y. W ith  th e  u ltra- o u ts id e  o f th e  c h e s t w a ll,
sound  tra n sd uce r in th e  O esophagus, m o re  d e ta iled  im ages o f th e
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Thymus -► Topography -► Sections

Thoracic cavity, transverse sections

5.99b

Pleura visceralis

Scapula

Pulmo dexter, Apex

Pleura parietalis

M. infraspinatus

Vertebra thoracica III, Proc. spinosus

V. subclavia

M. scalenus anterior 

M. pectoralis major 

M. subclavius 

Plexus brachialis

M. serratus anterior

Caput humeri

M. sternocleidomastoideus

N. vagus dexter [X]

A. carotis communis

A. subclavia

Plexus

Figs. 5 .99a and b P leural cupu la , C upu la  p leurae; transve rse  
se c tio n s ; a t th e  leve l o f th e  sh o u ld e r jo in t; caudal v iew .

I- Clinical Rem arks--------------------------------------
The ex te n s io n  o f th e  p leura l cupu la  needs to  be cons id e red  w h e n  
p lacing a cen tra l ven ous c a th e te r  (central line, CVC) in th e  V. s ub ­
c lavia. For th is  p rocedu re  th e  cannula is p laced ju s t b e lo w  th e  a n te ­
rio r c o n ve x ity  o f th e  c lav ic le  in th e  d ire c tio n  to w a rd s  th e  s te rn o c la ­

T hese  se c tion s  d e m o n s tra te  th a t th e  p leura l cupu la  e x te n d s  beh ind  th e  
neurovascu la r bund le  o f th e  arm  above th e  su pe rio r th o ra c ic  apertu re . 
Thus, th e  apex o f th e  lung is pos itio n ed  im m e d ia te ly  p o s te rio r to  th e  
V. and A . subclavia.

v icu la r jo in t. If th e  cannula is pos itio n ed  to o  s te e p  th e  p leura l cav ity  
m ay be in ju red  w h ic h  leads to  an in trus ion  o f a ir in to  th e  p leura l 
ca v ity  and re su lts  in co llaps ing  o f th e  lung (p n eu m o th o ra x ).

Medulla spinalis

M. infraspinatus

N. suprascapularis

M. trapezius Spina scapulae

M. pectoralis major

M. deltoideus

Oesophagus

Pulmo sinister, Apex

venosus vertebralis internus

Spatium subarachnoideum

Clavicula

M. sternocleidomastoideus

M. sternohyoideus

V. subclavia

M. scalenus anterior

M. omohyoideus

A. subclavia
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Thoracic Viscera Heart -► Lungs -► Oesophagus

Thoracic cavity, transverse sections

M. subscapularis

Truncus brachiocephalicus 

M. sternothyroideus

A. carotis communis sinistra 

Trachea

N. phrenicus sinister

A. subclavia sinistra

N. vagus sinister [X]

Costa I

Pulmo sinister, 
Lobus superior

N. thoracicus longus 

V. axillaris 

Humerus 

A. axillaris

N. thoracicus 
longus

Plexus brachialis 

Arcus aortae

Nodus lymphoideus 
axillaris, 

Nodus apicalis
A. subscapularis

Scapula

M. trapezius

V. azygos

Lig. longitudinale anterius

Pars costalis 

Truncus sympathicus 

Ductus thoracicus

Vertebra thoracica II, Proc. spinosus

M. serratus anterior 
N. intercostalis 

I icura visceral is

M. pectoralis 
minor

Oesophagus

M. teres major

M. infraspinatus

5 .100

Manubrium sterni 

Nodi lymphoidei paratracheales 

V. thoracica interna 
N. phrenicus dexter 

V. cava superior 

M. pectoralis major

Nodi lymphoidei 
paratracheales M. pectoralis minor

V. azygos 

N. intercostalis

Pulmo sinister, Lobus superior 

Trachea

Corpus sterni 

Recessus costomediastinalis 

A. thoracica interna 

N. phrenicus dexter 

V. cava superior

Truncus brachiocephalicus

A. carotis communis sinistra 

Arcus aortae
N. phrenicus sinister

M. pectoralis major

Costa IV 
Truncus sympathicus

M. trapezius 
Vertebra thoracica IV

M. serratus anterior

N. thoracicus longus

Oesophagus

A. thoracodorsalis

M. teres major

N. vagus sinister [X] 

Scapula
Fissura obliqua 

Pulmo sinister, Lobus inferior 
Pars thoracica aortae  

Recessus vertebrom ediastinalis  
Ductus thoracicus

N. thoracicus longus

Pulmo dexter, 
Lobus superior

M. intercostalis externus

N. vagus dexter [X]

M. subscapularis 

V. azygos 

M. infraspinatus

5.101

Fig. 5 .100 and Fig. 5 .101 Thoracic  cav ity , C av itas  thorac is ;
tra n sve rse  se c tion s  a t th e  leve l o f th e  a o rtic  arch; caudal v iew .
In th e  M e d ia s tin um  supe rius , th e  a o rtic  arch is loca ted  ve n tra lly  and th e  
V. cava su pe rio r is loca ted  at th e  r ig h t s ide  o f th e  a o rtic  arch. P ositioned  
dorsa l to  th e se  b lood vesse ls  a re  th e  T rachea and, to  th e  le f t s ide , th e

O esophagus and th e  th o ra c ic  aorta . P oste rio rly , th e  A o rta  bo rde rs  at 
th e  R ecessus v e rte b ro m e d ia s tin a lis  o f th e  p leura l cavity. P os itioned  d i­
re c tly  on th e  ve rteb ra l co lu m n  are th e  V. azygos on th e  righ t s ide  and 
th e  D uc tus  th o ra c icu s  on  th e  le f t s ide .
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Thymus -► Topography -► Sections

Thoracic cavity, transverse sections

A. pulmonalis dextra

N. phrenicus dexter 

V. cava superior

M. pectoralis major

A. lobaris superior 

Pulmo dexter, Lobus superior

Nodi lymphoidei 
bronchopulmonales

M. serratus anterior 

Costa III 

N. thoracicus longus 

Fissura obliqua

Bronchus principalis 
dexter

Pulmo dexter, 
Lobus inferior

M. trapezius 

Vertebra thoracica V

Bronchus principalis sinister

Bronchus lobaris superior

Glandula mammaria

N. thoracicus longus

A. lobaris superior

M. serratus anterior

Fissura obliqua

Oesophagus 

Ductus thoracicus

Scapula 

N. vagus sinister [X]

M. teres major

N. vagus dexter [X]

5.102
sympathicus

V. pulmonalis sinistra superior

Corpus sterni

Pars ascendens aortae

Cavitas pericardiaca

Cartilago costalis

Truncus pulmonalis

N. phrenicus sinister

Bronchus principalis dexter

Vertebra thoracica IV, Proc. transversus

Sternum

Pleura parietalis, Pars mediastinalis 

M. pectoralis major

Pars ascendens aortae [Aorta ascendens]

V. cava superior 

Bronchus principalis sinister

Pars descendens aortae [Aorta descendens] 

Scapula

M. infraspinatus

5.103 anterior

Bronchus lobaris superior dexter

Oesophagus

Vertebra thoracica IV, Corpus vertebrae

Fig. 5 .102  and Fig. 5 .103 Th orac ic  cavity, C av itas  thoracis;
tra n sve rse  se c tion  a t th e  leve l o f th e  A o rta  desce n d en s  (-» Fig. 5 .102) 
and c o m p u te d  to m o g ra p h ic  c ro ss -sec tio n  (CT; - *  Fig. 5 .103); caudal 
v iew .
In th e  M e d ia s tin u m  supe rius , th e  A o rta  ascendens is p os itio n ed  m o s t 
ve n tra lly  fo llo w e d  p o s te rio r ly  and to  th e  le f t s ide  by th e  T runcus pu lm o-

nalis w h ic h  b ranches in to  th e  pu lm onary  a rte ries . The  V. cava supe rio r 
is loca ted  a t th e  r ig h t s ide  o f th e  A o rta . B eh ind  th e  pu lm onary  a rte ries  
(Aa. pu lm ona les) are th e  m ain b ronch i (B ronch i p rinc ipa les) and th e  
O esophagus. The A o rta  desce n d en s  is v is ib le  on  th e  le f t  s ide  o f the  
ve rteb ra l co lu m n , th e  V. azygos on th e  r ig h t s ide.

[- Clinical Rem arks--------------------------------------
C ross se c tiona l im ag ing  w ith  c o m p u te d  to m o g ra p h y  (CT; -» Fig. 
5 .103) o r m ag n e tic  resonance  to m o g ra p h ic  im a g in g  (M RI) is o f 
h igh re levance  in m ed ica l d iagnos tics . It is th e  genera l co nve n tio n  
th a t th e s e  im ages are a lw ays  d isp layed  w ith  a v ie w  fro m  caudal.
The advan tage  in c o m p u te d  to m o g ra p h y  (CT) is based on th e  fa c t 
th a t all s tru c tu re s  w ith  th e ir  spatia l d is tr ib u tio n  are im aged  in a s tack 
o f se c tio n s  w ith  a th ickn e ss  o f a fe w  m illim e te rs . In co n tra s t, in con ­

ven tiona l rad iog raphy th e  s tru c tu re s  are p ro je c te d  on to p  o f each 
o th e r. In to m o g ra p h y , th e  d en s ity  o f pa tho log ica l s tru c tu re s  a lready 
p rov ides in fo rm a tio n  regard ing  th e  tis s u e  co m p o s itio n . Using CT- 
c o n tro lle d  p u n c tu res , b iops ies  can be ob ta ined  fro m  ind iv idua l en­
larged lym ph  nodes w h ic h  enab les  m icrob io log ica l and patholog ica l 
d iagnosis .
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Thoracic Viscera Heart -► Lungs -► Oesophagus

Thoracic cavity, transverse section

M. serratus anterior

Fissura obliqua

Pulmo dexter, Lobus inferior Cavitas pleuralis

M. latissimus dorsi 

V. pulmonalis dextra inferior

M. intercostalis externus

N. vagus dexter [X]
V. intercostalis

M. trapezius

Pulmo dexter, Lobus medius Auricula atrii sinistri

Bronchus lobaris medius 

Bronchus lobaris inferior

Pulmo sinister, Lobus superior 

Glandula mammaria 

Oesophagus

N. thoracicus longus Nodi lymphoidei 
bronchopulmonales

V. pulmonalis sinistra 
inferior

Corpus sterni
Pars ascendens aortae 

Atrium sinistrum
Sinus transversus pericardii 

Truncus pulmonalis 
Costa III

N. phrenicus sinister

Ductus thoracicus 

Recessus vertebrom ediastinalis
V. azygos 

Vertebra thoracica VI

Pars descendens aortae

V. cava superior 
A. thoracica interna 

V. pulmonalis dextra superior 

N. phrenicus dexter 

M. pectoralis major

Bronchus lobaris medius

Fig. 5 .104  Th orac ic  cav ity , C av itas  tho rac is ; tra n sve rse  se c tion  at 
th e  leve l o f th e  le f t a trium ; caudal v iew .

The le f t a trium  o f th e  heart (A trium  s in is tru m ) reaches fu r th e r  cranial 
than  th e  r ig h t a trium  and is p os itio n ed  beh ind  th e  g rea t ve sse ls . The 
O esophagus is d ire c tly  a d jacen t to  th e  dorsa l a spe c t o f th e  le f t a trium .

(
Fig. 5 .105 H e a rt, Cor; u ltrasound  im age taken  fro m  w ith in  th e  
O esophagus (transoesophageal echocard iography).

Clinical Remarks
The spatia l p ro x im ity  o f th e  O esophagus to  th e  h ea rt is use fu l w h e n  
p e rfo rm in g  a tran so es o p h a g e a l e ch ocard iograph y  (-> Fig. 5.98). 
W ith  th e  u ltrasound  tra n sd u ce r in th e  O esophagus, m o re  de ta iled

im ages o f th e  heart and p articu la rly  th e  heart va lves, can be taken  
than fro m  o u ts id e  o f th e  c h e s t w a ll.

Atrium sinistrum

Ventriculus sinister

Septum interventriculare 

Ventriculus dexter

Ostium atrioventriculare sinistrum

Cuspis anterior 1 Va|vg at rj0ventricularis 

Cuspis posterior J sinistra tValva mitralisl

Valva aortae

Valvula semilunaris sinistra 

Valvula semilunaris 
posterior
Valvula semilunaris 
dextra
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Thymus -► Topography -► Sections

Thoracic cavity, transverse sections

Atrium dextrum

Cartilago costalis

N. phrenicus dexter 

Pulmo dexter, Lobus medius

Papilla mammaria

Glandula mammaria

Fissura obliqua

M. serratus anterior

A. coronaria sinistra,
R. interventricularis anterior

Nodus lymphoideus 
bronchopulmonalis

N. vagus dexter [X]

Ventriculus sinister

N. phrenicus sinister

V. cardiaca magna

Costa VI

Valva atrioventricularis 
sinistra [Valva mitralis]

Pulmo sinister, 
Lobus superior

Atrium sinistrum

M. latissimus dorsi

5 .106  Oesophagus
Truncus sympathicus 

Ductus thoracicus

Pulmo sinister, Lobus inferior 
Pars descendens aortae

Sternum, Proc. xiphoideus

A. coronaria sinistra

Sinus aortae
Valva aortae

Ventriculus dexter

Pulmo dexter, 
Lobus inferior N. intercostalis

sinistra

----------------
:ï; :Æ

M. pectoralis major 

V. pulmonalis sinistra inferior 

M. transversus thoracis 

Pulmo dexter, Lobus medius

Sternum, Proc. xiphoideus

A. coronaria /  Atrium dextrum  /  Valva atrioventricularis dextra
[Valva tricuspidalis]

Ventriculus dexter

Fissura obliqua 

Costa 

N. intercostalis

Recessus
costomediastinalis

Nodi lymphoidei 
tracheobronchiales 

inferiores

Pulmo dexter, Lobus inferior

M. intercostalis externus

Bronchus segmentalis 
basalis lateralis [B IX]

Ventriculus sinister

Pulmo sinister, 
Lobus superior

Nodus lymphoideus 
juxtaoesophagealis

N. vagus dexter [X] /  /  Oesophagus

5 .107 Vertebra thoracica VIII '  V. azygos

Mamma 

Fissura obliqua 

M. serratus anterior 

N. phrenicus 

A. coronaria dextra

Pulmo sinister, 
Lobus inferior

Pars descendens aortae 

M. latissimus dorsi

Truncus sympathicus ^  A. intercostalis Ductus thoracicus 

Vertebra thoracica VII, Proc. spinosus

Fig. 5 .106  and Fig. 5 .107 Th orac ic  cavity, C av itas  thoracis;
tra n sve rse  se c tio n s  at th e  leve l o f th e  a o rtic  va lve  {-» Fig. 5 .106) and 
benea th  th e  a o rtic  va lve  ( - *  Fig. 5 .107); caudal v iew .
These  se c tio n s  s h o w  th a t th e  M e d ia s tin um  m e d iu m , w h ic h  con ta ins  
th e  heart and th e  perica rd ium , e x te n ds  fu r th e r  to  th e  le f t s ide  than  to  
th e  righ t s ide . Th is  re su lts  in a sm a lle r v o lu m e  o f th e  le f t lung.

In th e  P ericard ium , a th ic k  layer o f subep icard ia l ad ipose  tis s u e  is evi­
d e n t in w h ic h  th e  co rona ry  a rte ries  are em be d d ed . The latera l a spe c t o f 
th e  heart (Facies pu lm ona lis  o f th e  heart) a t th is  sec tiona l leve l is con­
fin e d  by th e  righ t a trium  on th e  righ t s ide  and th e  le f t ve n tric le  on  th e  
le f t s ide . The  r ig h t v e n tr ic le  d oes  n o t p a rtic ipa te  in th e  bo rde rs  o f the  
heart but, ins tead , fo rm s  th e  a n te rio r a s p e c t o f th e  heart (Facies s te rno - 
costa lis).
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Thoracic cavity, frontal sections

Vertebra thoracica II
M. deltoideus

Cupula pleurae
axillaris) 

N. axillaris

A. axillaris

Pleura visceralis
A. circumflexa humeri 
posterior

M. intercostalis internus
M. teres major

Costa III
Plexus brachialis, 
Fasciculus posterior

Aorta Plexus brachialis,
Fasciculus medialis

V. anterior, 
Pars intrasegmentalis

brachialis,
Fasciculus lateralis

M. splenius 
capitis

Caput humeri

A. circumflexa 
scapulae

lymphoideus
axillaris

M. coracobrachialis

M. trapezius

M. erector 
spinae

M. serratus 
anterior Clavicula.

M. supraspinatus

Articulatio acromioclavicularis 

M. subscapularis

Scapula, Cavitas glenoidalis

Bronchus
anterior

5 .108
M. serraius 

anterior

Fig. 5 .108 and Fig. 5 .109  Thoracic  cav ity , C av itas  tho rac is , 
ax illa ry  fossa. A x illa , and shou lder jo in t, A rticu la tio  hu m eri; fron ta l 
se c tio n s  a t th e  leve l o f th e  sh ou ld e r jo in t (-» Fig. 5 .108) and a n te rio r to  
th e  sh o u ld e r jo in t (-*  Fig. 5 .109); ve n tra l v iew .

These  illu s tra tion s  s h o w  th a t th e  neurovascu la r s tru c tu re s  supp ly ing  
th e  arm , A. and V. ax illaris  and th e  P lexus brachia lis, co u rse  ventra l to  
th e  sh ou ld e r jo in t in c lose  topograph ica l re la tion  to  th e  apex o f th e  lung.
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The Abdomen -  
Concealed Organs

The o rig in  o f th e  te rm s  abdom en  and a bdom ina l fo r  th e  o rgans th a t lie 
in its  ca v ity  (Cavitas abdom ina lis), are derived  fro m  th e  Latin verb  
"a b d o "  -  " I  h id e ". In fa c t, th e  a bdom en  does n o t o n ly  h ide  m any or­
gans, b u t even m o re  causes fo r  d iseases.

At a First Glance

O nce  opened, one  looks in to  an abdom ina l ca v ity  w h ic h  is t ig h t ly  filled  
w ith  s o ft and so lid  o rgans (V iscera). Th is  is ca lled  th e  s itus , " th e  pos i­
t io n in g "  o f th e  o rgans in re la tion  to  one  ano ther. The ins ide  o f th e  ab­
d om ina l w a ll as w e ll as th e  su rfa ce s  o f th e  a bdom ina l o rgans are co ­
v e red  w ith  s o ft, m o is t, and sh iny  lin ings, kn ow n  as th e  P eritoneum . 
The  w a ll-cove ring  P e ritoneum  is th e  parie ta l layer; th e  organ-covering  
P e ritoneum  is th e  v isce ra l layer. The  sm o o th  p e rito n e u m  enab les  fo r 
exam p le  th e  p e ris ta ltic  m o v e m e n ts  o f s to m a ch  and in te s tin e s , a llo w in g  
in tes tina l loops to  s lide  a ga ins t each o the r.

Upper Abdom ina l Situs

The organs o f th e  upper abdom en  lie benea th  and b e tw e e n  th e  arches 
o f th e  rib cage, benea th  th e  d om e  o f th e  d iaphragm , in th e  R eg iones 
hypochondriacae  and th e  R egio ep igastrica . Th is  reg ion  co n ta in s  th e  
liver (Hepar) and th e  P ancreas, th e  la rg e s t g lands in th e  hum an body. 
The  live r o ccup ie s  th e  e n tire  R eg io  hypochondriaca  dextra  and parts  o f 
th e  R egio ep igastrica , w h e re  its  su rfa ce  c lin g s  c lose ly  to  th e  d iaphragm . 
A t  its  in fe rio r su rfa ce  it bears th e  rese rvo ir fo r  its  se c re tio n , th e  g a ll­
b lad d er (Vesica b iliaris). The sto m ach  (Gaster) is ju s t b e lo w  th e  ribs o f 
th e  R egio hypochondriaca  s in is tra . A t th e  righ t R egio ep igastrica , th e  
s to m a ch  tra n s itio n s  in to  th e  D u o d en u m  (the f irs t p a rt o f th e  sm a ll in­
te s tin e ) a t th e  P ylorus (M . sp h in c te r py lo ricus). B e tw e e n  th e  D uode­
num  and s to m a ch  on one  s ide  and th e  in fe rio r su rface  o f th e  live r on 
th e  o th e r spans a pe ritonea l d up lica tion , ca lled  th e  O m e n tu m  m inus. 
The  Pancreas and a g rea te r part o f th e  D u o d en u m  are loca ted dorsa l 
and s lig h tly  caudal to  th e  s tom ach  a t th e  dorsa l w a ll o f th e  abdom ina l 
cavity. Lateral and p o s te rio r to  th e  s to m a ch , in th e  "o u te r  le f t co rn e r"  
o f th e  R egio hypochondriaca  s in is tra , th e  sp leen  (Splen) is loca ted  in its 
" n ic h e " . It is a lso n o t v is ib le  a t f irs t, b u t eas ily  palpable  w h e n  one  g lides 
th e  hand o ve r th e  s to m a ch  to w a rd s  th e  sp leen.

Lower Abdom ina l Situs

In th e  rem ain ing  larger p a rt o f th e  abdom en, in th e  R eg iones abdom ina- 
les la tera les, ingu ina les , um bilica lis , and pub ica , th e  in tes tin es  (In tes ti- 
num ) are loca ted  -  hard ly  v is ib le  a t f irs t. H ang ing  d o w n  fro m  th e  lo w e r 
m arg in  o f th e  s tom ach , th e  O m e n tu m  m ajus  re sem b le s  an apron con ­
ta in ing  ad ipose  tissu e . L ifting  it, one  obse rves  th e  co nvo lu tion  o f th e  
in tes tin e s . The  lo w e r se g m e n ts  o f th e  sm all in tes tin e  (In te s tin u m  te - 
nue), Je ju n u m  and Ileum , are s tro n g ly  w o u n d  and severa l m e te rs  long. 
If th e  sm a ll in te s tin e s  are s lig h tly  m oved  back and fo rth , o ne  n o tice s  
th a t th e y  are fra m e d  by  th e  C olon  (In te s tin u m  crassum ) like an inve rted  
" U " :  th e  C olon ascendens on th e  righ t hand side , th e  C olon transver- 
sum  (w he re  th e  O m e n tu m  m a jus is a ttached  to  in a s im ila r w a y  as to  
th e  s tom ach ) m arks  th e  b orde r to  th e  E p igastrium , and th e  C olon  de- 
sce nd e n s  on th e  le f t hand side . Then, w ith  an e le g a n t sw in g , th e  Colon 
s ig m o id e u m  d isappears  in th e  lo w e r pe lv is  w h e re  it tra n s itio n s  in to  th e  
R ectum .

"M e so s "  and Peritoneal Relationships

S om e o f th e  o rgans o f th e  S itus v isce ru m  (e.g. In te s tin u m  te n u e ) are 
a tta ch e d  to  planar, ad ipose-rich  d up lica tio n s  o f th e  P e ritoneum  (" M e ­
sos") w h ic h  p ro je c t in to  th e  lum en o f th e  b ody  cavity. The M e so s  carry 
b lood  ve sse ls  and nerves fo r  th e  particu la r V iscera . D epend ing  on th e  
organ assoc ia ted  w ith  th e  M e so , i t  is re fe rred  to  as th e  M e soco lo n  (of 
th e  C olon  transve rsum ), th e  m e s e n te ry  (o f th e  sm a ll in tes tin e ) o r th e  
M e so g a s tr iu m  (of th e  s tom ach ). The "M e s o s "  can be p ic tu re d  as so- 
ca lled  "p la na r s te m s "  th a t se rve  to  suspend  th e  respe c tive  organs 
fro m  th e  a bdom ina l w a ll. A s  a resu lt, th e  e n tire  o rgans are covered  by 
P e ritoneum , e x ce p t on  th e  "s e a m -lin e "  to  th e  M e so . They are th e re ­
fo re  ca lled  in tra p e rito n ea l.

O th e r o rgans (such as th e  C olon  ascendens, th e  C olon  desce n d en s  o r 
th e  Pancreas) are loca ted  a t th e  dorsa l w a ll o f th e  a bdom en  and fix e d  in 
p lace by  co nn e c tive  tissu e ; hence  th e y  have no " s ta lk s " . T he re fo re  
th e se  o rgans are less m ob ile , th e y  are covered  by P e ritoneum  o n ly  on 
th e ir  ve n tra l su rfaces  fac ing  th e  abdom ina l cav ity , and are re fe rred  to  as 
re tro p erito n e a l. In co n tra s t to  th e  organs o f th e  re tro pe rito n ea l s itus  
(see b e low ), th e se  organs s h ifte d  to  th e  dorsa l b ody  w a ll during  
d e v e lo p m e n t and are, th e re fo re , ca lled  seconda ry  re trope ritonea l.

The pos itio n  o f th e s e  tw o  g roups  o f o rgans is n o t o n ly  o f academ ic  in­
te re s t, b u t e ssen tia l fo r  all su rg ica l d isc ip lines : in co n tra s t to  th e  organs 
o f th e  re tro pe rito n ea l s itus , in trape ritonea l o rgans can o n ly  be reached 
once  th e  abdom ina l ca v ity  is opened  and th is  increases th e  risk o f in fec ­
tio n  and co m p lica tio n s .

Retroperitoneal Situs

If th e  space  occup ie d  by  th e  gastro -in te s tin a l tra c t, inc lud ing  its  acces­
so ry  g lands, w e re  "c le a re d " , th e  o rgans beh ind  th e  P e ritoneum  pari- 
e ta le  w o u ld  b eco m e  v is ib le  on th e  dorsa l w a ll o f th e  C avitas abdom ina ­
lis, w h ic h  re sem b le s  th e  re tro pe rito n ea l space (-» p. 158). The  k idneys 
(Renes) are loca ted ve n tra l to  th e  lo w e s t ribs. The  V. cava in fe rio r as­
cends ju s t to  th e  righ t s ide  o f th e  ve rteb ra l co lu m n . It a rises  a t th e  level 
o f th e  lo w e s t lum bar ve rteb ra  fro m  th e  c o n flu e n ce  o f th e  tw o  Vv. ilia- 
cae co m m un e s . N ota  bene, th e  V. cava in fe rio r rece ives  no  d ire c t ve ­
nous in f lo w  fro m  th e  abdom ina l v iscera . Instead th e ir  ve no u s  b lood  is 
co lle c te d  in th e  hepa tic  porta l ve in , th e  V. portae  hepatis , and f lo w s  
th ro u g h  th e  capilla ry  bed o f th e  live r b e fo re  it e n te rs  th e  V. cava in fe rio r. 
The A o rta  a b d o m in a lis  desce n d s  in th e  m edian  p lane a long th e  v e rte ­
bral bod ies, and d iv id e s  in to  th e  Aa. iliacae co m m u n e s  ve n tra l to  th e  
fo u rth  lum bar ve rteb ra . Th ree  large, unpa ired  a rte ria l tru n ks , w h ich  
leave th e  A o rta  ven tra lly , su pp ly  th e  o rgans o f th e  upp e r abdom en  
(Truncus coe liacus) and th e  in te s tin e s  (Aa. m e sen te rica e  supe rio r and 
in ferio r).

A bdom ina l Pain

A b d om in a l pain  has severa l causes w h ic h  range fro m  innocuous s itua ­
tio n s  to  im m in e n t d isas te rs . The  abdom ina l w a ll can be s o ft and hard ly 
te n d e r to  pa lpa tion , b u t a lso s h o w  board-like  rig id ity  and rebound  te n ­
derness. It takes a sk illed  in te rn is t o r su rgeon  to  a ccura te ly  d iagnose  
th e  causal p a tho logy  o f an "a c u te  a b d o m e n ", w h ic h  p er se  is o n ly  a 
s y m p to m , to  p rov ide  app rop ria te  th e ra pe u tic  o p tions . Th is w ill o n ly  be 
su ccess fu l, if one  has a c lea r p ic tu re  o f th e  c o m p o s itio n  o f th e  abdo­
m en.
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-C lin ical Rem arks-----------------------------------
R elevance fo r th e  Physician
Diseases o f abdom ina l organs are o f high im po rtance  n o t on ly  
fo r  th e  genera l p rac titione r, b u t a lso fo r  th e  spec ia lis t in interna l 
m ed ic ine , am ong  th e m  gastro en te ro lo g is ts  and hepa to log is ts . In­
fla m m a to ry  d iseases o f th e  s tom ach  (gastritis ) or gastric  ulcers  
are co m m on . P eptic u lcers m ay p e rfo ra te  and e rode th e  blood 
vesse ls  o f th e  s tom ach  causing  po ten tia lly  life -th rea ten ing  co m ­
p lica tions. B ile s tones  w ith  in flam m ation  o f the  ga llb ladder (cho­
lecystitis) and Pancreas (pancreatitis ) are in th e  W e s te rn  w o rld  
as com m on  as live r d iseases, fro m  th e  fa tty  degenera tion  to  fib ­
rous des tru c tion  (liver c irrhosis), due to  a lcohol abuse and exces­
s ive  nu trit io n . L iver c irrhos is  m ay cause h ype rtens ion  in the  porta l 
venous sys te m  (portal hypertens ion ) po te n tia lly  resu lting  in porto - 
caval anas tom oses and su bse q u en tly  in life -th rea ten ing  bleed ing  
fro m  oesoph ag ea l varices. O rgans such as th e  s tom ach  o r the  
Colon are co m m on  s ite s  fo r  m a lignan t tu m o u rs . In th e se  cases, 
th e  anatom ica l kn ow le dg e  o f the  supp ly ing  b lood vesse ls  and the  
lym ph a tic  drainage pa th w a ys  is o f c lin ical im po rtance  fo r  d iag­
nos tic  s tag ing  as w e ll as surgica l therapy. O the r o rgans such as 
th e  sp leen are a t risk o f rup tu ring  due to  a b lu n t abdom ina l traum a 
and m ay be th e  source  o f life -th rea ten ing  interna l b leed ings.

— ► D i s s e c t i o n  L i n k
A fte r  open ing  th e  abdom ina l cav ity , in itia lly  th e  u nd issec ted  s itu s  w ith  
th e  Bursa o m en ta lis  and the  O m en ta  m a jus and m inus  shou ld  be de­
m onstra ted , as d issec tion  s ign ifica n tly  changes th e  re la tive  pos itions  o f 
th e  s tru c tu re s . A lte rna tive ly , on ly  th e  organs o f th e  lo w e r abdom en or 
all organs o f the  peritonea l cav ity  as a b lock shou ld  be rem oved  to  d is­
se c t the  re tro pe rito n eu m  and pe lv ic  s itus . P rior to  resec tion , th e  th re e  
unpaired blood vesse ls  o f th e  abdom ina l aorta (Truncus coeliacus, Aa. 
m esen tericae  su pe rio r and in fe rio r) m u s t f irs t be id e n tifie d  and cu t, if 
needed. A fte r  tra n se c tion  and ligation o f th e  O esophagus o r D uode­
num  prox im a lly , and o f th e  te rm ina l ileum  and the  R ectum  d is ta lly , the  
in traperitonea l and secondary re trope ritonea l organs are m obilised  
b luntly. In add ition, th e  live r shou ld  be separa ted  fro m  the  V. cava in fe ­
rior. A fte rw a rd s , neurovascu la r s tru c tu re s  o f th e  organs rem ain ing  in 
s itu  and th e  rem oved  organs m u s t be traced. A t s tom ach , sp leen, and 
in tes tin e s , p rim a rily  th e  b lood vesse ls  are to  be d issec ted  and d is ­
played. The extrahepa tic  bile d uc ts  are d isse c te d  in the  reg ion  o f the  
h ilum  o f th e  liver and th e  gallb ladder.

EXAM  CHECK LIST
• Development: abdominal situs, Pancreas w ith  malform ations • 
topography: positions of the organs w ith  ligaments, recessus of 
the peritoneal cavity w ith  Bursa omentalis, CT sectional diag­
nostics • organs: all organs including neurovascular structures 
and lymphatic drainage pathways (particularly Gaster and 
Intestinum crassum), liver segments and structures o f the liver 
hilum • portal venous system • portocaval anastomoses w ith 
clinical relevance • Vesica biliaris w ith  CALOT's triangle • course 
and junctions o f the extrahepatic bile ducts • secretory ducts of 
the Pancreas
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Viscera of the Abdom en Development -► Stomach Intestines -► Liver and gallbladder

D evelopm ent o f the upper abdominal situs

Recessus
pneumatoentericus

Pericardial cavity

Peritoneal cavity 

Gaster

Hepar

Septum transversum

Peritoneal cavity 

Bursa omentalis 

Gaster

Hepar

V. cava inferior

Area of adhesion between pancreas 
and ventral abdominal wall

Lig. splenorenale

Splen [Lien]

Pancreas 

Bursa omentalis

Lig. gastrosplenicum

Peritoneal cavity 

Gaster

Omentum minus

Lig. coronarium

Hepar

Bursa omentalis 

Omentum minus

Duodenum 

Colon transversum

Intestinum tenue

Omentum majus

Figs. 6 .1a  to  d D ev e lo p m e n t o f th e  upper a b d o m in a l s itus  a t the  
end o f w e e k  4 (a), a t  th e  b eg inn ing  o f w e e k  5 (b ), and a t th e  
b eg in n in g  o f w e e k  7 (c); tra n sve rse  se c tion s  (a to  c) and param edian 
se c tion  (d) o f th e  upper abdom en. P e ritoneum  (green); P e ritoneum  o f 
th e  R ecessus p n e u m a to e n te ricu s  and th e  Bursa o m en ta lis  (dark red), 
respective ly , (accord ing to  [1])
The  p rim o rd ia l g u t p red o m ina n tly  d e rives  fro m  th e  e nd o d e rm  and 
parts  o f th e  yo lk  sac. In th e  su rrou n d in g  m e sod e rm , d eve lop ing  gaps 
fu s e  to  fo rm  th e  b ody  cavity. The m e sod e rm  covering  th e  prim ord ia l 
g u t la te r fo rm s  th e  P e ritoneum  v iscera le  and, as P e ritoneum  parie ta le , 
lines th e  abdom ina l cavity. The P e ritoneum  v iscera le  a lso fo rm s  th e  
m e se n te rie s  w h ic h  conta in  th e  supp ly ing  neurovascu la r s tru c tu re s  and 
se rve  as a tta c h m e n ts . The  dorsa l m e s e n te ry  co nn e c ts  th e  prim ord ia l 
g u t w ith  th e  dorsa l w a ll o f th e  tru n k . The  upp e r abdom en  a lso con ta ins  
a ve n tra l m esen tery .
A t  th e  b eg inn ing  o f w e e k  4, an end o d erm a l o u tg ro w th  deve lo ps  ventra l 
to  th e  p rim ord ia l g u t a t th e  leve l o f th e  la te r D uo d e nu m  and g ives  rise 
to  th e  e p ithe lia l t is s u e s  o f  liver, ga llb ladder, b ile  d u c ts  and Pancreas. 
S ubsequen tly , th e  fo llo w in g  re s tru c tu rin g  occurs:
1. The  live r expands in to  th e  M e so g a s tr iu m  ven tra le  and, thus , c rea tes  

a d iv is ion  in to  th e  M e soh e p a ticu m  ven tra le  (b e tw e e n  ventra l w a ll o f 
th e  tru n k  and liver) and th e  M e soh e p a ticu m  dorsa le  (b e tw e e n  liver 
and s tom ach ) (a and b). The M e so h e p a ticu m  ven tra le  la te r fo rm s

th e  Lig. c o ronarium  crania lly  and th e  Lig. fa lc ifo rm e  h ep a tis  cau- 
dally. The Lig. te re s  hepatis  a t th e  caudal m arg in  is a re m n a n t o f the  
u m bilica l ve in . The M e so h e p a ticu m  dorsa le  b eco m e s th e  O m e n tu m  
m inus.

2. In th e  M e so g a s tr iu m  dorsa le  a gap appears a t th e  righ t s ide  (R eces­
sus p ne u m a to en te ricu s ) w h ic h  la te r fo rm s  th e  Bursa o m e n ta lis  (a 
and b).

3. The  s to m a ch  ro ta tes  9 0° in a c lockw ise  d ire c tio n  (cranial v iew ) and 
th u s  is loca ted  in a fro n ta l pos itio n  a t th e  le f t  s ide  o f th e  b ody  (c). 
The  O m e n tu m  m inu s  co nn e c ts  th e  live r and lesse r cu rva tu re  o f th e  
s to m a ch  a lso  in a fro n ta l p lane and fo rm s  th e  ventra l b o rde r o f the  
Bursa o m en ta lis  w h ic h  has reached a pos itio n  on  th e  le f t s ide  beh ind  
th e  s tom ach .

4. In th e  M e so g a s tr iu m  dorsa le , th e  Pancreas and th e  sp leen  deve lop. 
The  Pancreas su bse q u en tly  acqu ires  a re tro pe rito n ea l pos itio n , and 
th e  sp leen  rem a ins  in trape ritonea l.

5. The M e so g a s tr iu m  dorsa le  e ven tua lly  separa tes  in to  th e  Lig. gas­
tro s p le n icu m  (from  th e  g rea te r cu rva tu re  o f th e  s to m a ch  to  the  
sp leen) and th e  Lig. s p leno rena le  (from  th e  sp len ic  h ilum  to  the  
dorsa l abdom ina l w all) and fo rm s  th e  o th e r po rtio n s  o f th e  O m e n ­
tu m  m a jus (apron-like a t th e  g rea te r cu rva tu re  o f th e  s to m a ch ; d). 
T h e re fo re , due  to  its  d e v e lo p m e n t and th e  neu rovascu la r supply, 
th e  O m e n tu m  m ajus  is assoc ia ted  w ith  th e  upp e r abdom ina l s itus.
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Pancreas -► Spleen -> Topography -► Sections

D evelopm ent o f the low er abdom inal situs

Primary

Ductus
Primary intestinal 

loop
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Figs. 6 .2a  to  d S c h e m atic  illu s tra tio n s  o f th e  in te s tin a l ro ta tio n .
In tes tina l se g m e n ts  and th e ir  m e se n te rie s  are h ig h lig h te d  in d if fe re n t 
co lou rs : G aste r and M e s o g a s tr iu m  (purple), D uo d e nu m  and M e so - 
d u o d e nu m  (blue), Je ju n u m  and Ileum  w ith  assoc ia ted  m e sen te rie s  
(orange), C olon and M e soco lo n  (ochre), (accord ing  to  [1])
1. Caused by  th e  long itud ina l g ro w th  o f th e  p rim o rd ia l g u t, a ve n tra lly  

o rie n te d  loop fo rm s  (p rim a ry  in tes tin a l loop). The p rox im a l (upper) 
lim b  o f th is  loop deve lo ps  in to  th e  m a jo r p a rt o f th e  sm a ll in tes tine , 
th e  d is ta l (low er) lim b  deve lops in to  th e  co lon  inc lud ing  th e  Colon 
tra n sve rsu m . The  d is ta l large in te s tin e  deve lo ps  fro m  th e  h in d g u t 
and, thus , d if fe rs  in its  neu rovascu la r supply.

2. D ue to  a lack o f space, th e  p rim a ry  in tes tin a l loop is te m p o ra rily  lo­
ca ted  o u ts id e  o f th e  e m bryo  in th e  u m bilica l cord  (physio log ical 
um bilica l hern ia) and rem ains co nn e c te d  to  th e  yo lk  sac via the

i- Clinical Rem arks--------------------------------------
M ECKEL's d ive rticu la  are co m m o n  (3%  o f th e  popu la tion ) and are 
usua lly  loca ted  in th e  p a rt o f th e  sm a ll in te s tin e  th a t is loca ted  ap­
p rox im a te ly  100 cm  cranial o f th e  iliocaecal va lve . D ue to  th e  fa c t 
th a t th e se  d ive rticu la  fre q u e n tly  con ta in  d isse m ina ted  g as tric  m u ­
cosa, in fla m m a tio n  and su b se q u e n t b leed ing  th e re o f m ay m im ic  
s y m p to m s  o f an append ic itis . D is tu rbances  o f th e  in tes tin a l ro ta ti-

D uc tus  v ite llinu s . If th e  in te s tin e s  fa il to  re loca te  e n tire ly  in to  th e  
em bryo , a congen ita l u m bilica l hernia (om p h alo ce le ) rem ains w h ich  
co n ta in s  p o rtio n s  o f th e  in tes tina l se g m e n ts  and th e ir  m e sen te rie s . 
B ecause  th is  congen ita l hernia tra ve rses  th ro u gh  th e  la te r um bilica l 
ring, it is covered  by  am nion  o n ly  b u t n o t by  m u sc le s  o f th e  abdo­
m ina l w a ll.

3. R em nan ts  o f th e  D uc tus  v ite llin u s  m ay rem ain  as M ECKEL's d ive r­
tic u lu m  loca ted  a t th e  sm a ll in tes tin e .

4. The  e longation  o f th e  in te s tin e s  in itia te s  a 270° coun ter-c lockw ise  
ro ta tion , re su ltin g  in th e  co lon  to  su rround  th e  sm a ll in te s tin e  like a 
fram e .

5. C olon a scendens and C olon descendens  are seconda rily  re loca ted  in 
a re tro pe rito n ea l pos ition .

on can cause  a m a lro ta tio n  (hypo- and hype rro ta tion ). These  m ay 
re su lt in in tes tin a l o b s tru c tio n  (ileus) o r an abno rm a l p os itio n in g  o f 
th e  respe c tive  in tes tin a l se gm e n ts , a cond itio n  th a t m ay  im pe d e  th e  
d iagnos is  o f an append ic itis . A  S itu s  inversus describ e s  a cond ition  
w h e re  all o rgans are p os itio n ed  m irro r-inve rted .
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Projection o f the stom ach

Fossa jugularis

Pylorus

Costa X

Gaster, Pars pylorica

Symphysis pubica

Proc. xiphoideus

Cardia [Pars cardiaca]

Corpus gastricum

Spina iliaca anterior superior

Fig. 6 .3  P ro jection  o f th e  s to m ach , G aster, o n to  th e  ven tra l w a ll 
of th e  tru n k .
The cardiac o rif ic e  (Cardia) p ro je c ts  o n to  th e  leve l o f th e  10th tho rac ic  
ve rteb ra , thus , ve n tra lly  b e lo w  th e  Proc. x ipho ideus  o f th e  s te rn u m . 
The  pos itio n  o f th e  caudal part o f th e  s tom ach  is re la tive ly  variab le  at

th e  leve l o f th e  2 nd to  3 rd lum bar ve rteb ra . The Pylorus, on th e  o th e r 
hand, regu la rly  loca tes h a lfw a y  a long a v irtua l line co nn e c tin g  th e  pub ic  
sym p hys is  (S ym phys is  pubica) and th e  jug u la r fossa  (Fossa jugu laris), 
p ro je c tin g  o n to  th e  1st lum bar ve rteb ra .

Oesophagus

Pulmo

Diaphragma'
—  Hepar -—

—  Gaster
Splen [Lien] -
— Pancréas —
— Duodénum -
— Jéjunum

Ren------

—  Colon —

Appendix vermiformis

Rectum

Figs. 6 .4a  and b P ro jection  o f th e  in tern a l o rgans o n to  th e  body  
surface; ve n tra l (a) and dorsa l (b) v iew s .
The  s to m a ch  is p os itio n ed  in tra p e rito n e a lly  in th e  le f t E p igastrium  
b e tw e e n  th e  le f t  lobe o f th e  live r and th e  sp leen . The s to m a ch  is m o s t­

ly covered  by th e  le f t cos ta l arch b u t a sm a ll area is d ire c tly  a d jacen t to  
th e  ventra l a bdom ina l w a ll. Th is  area is c lin ica lly  re levan t s ince  PEG- 
tu b e s  (pe rcu taneous e ndoscop ic  g a s tro s to m y) can be p laced here 
fo r  paren te ra l nu trit io n .

(c) ketabton.com: The Digital Library



Pancreas -► Spleen -> Topography -► Sections

Incisura cardialis

Divisions o f the stom ach

Fundus gastricus

Pars cardiaca

Corpus gastricum

Duodenum, 
Pars superior

Oesophagus, Pars abdominalis

Curvatura minor

Curvatura major

Duodenum, 
Pars descendens

Incisura cardialis

Fig. 6 .5  and Fig. 6 .6  S to m a c h , G aster; ve n tra l v ie w  {-► Fig. 6.5) and 
sch e m a tic  illu s tra tion  (-*  Fig. 6.6). (Fig. 6 .6  accord ing  to  [1])
The s tom ach  has th re e  parts:

Pars cardiaca: e n trance  to  th e  s tom ach
• C orpus g astricum : m ain p a rt w ith  su pe rio r Fundus gastricus

Pars pylorica: e x it o f th e  s to m a ch  w h ich  c o n tin u e s  as A n tru m  py- 
lo ricum  and C analis py lo ricus , th e  la tte r be ing  su rrounded  by  the  
sp h in c te r m u sc le  (M . sp h in c te r py lo ricus).

The  s to m a ch  has an a n te rio r and p o s te rio r w a ll (Paries a n te rio r and 
poste rio r). The lesse r cu rva tu re  (C urvatura m ino r) is d ire c te d  to  th e  righ t 
s ide, th e  g rea te r cu rva tu re  (C urvatura m ajor) to  th e  le f t s ide . The  kink in 
th e  lesse r cu rva tu re  (Incisura angu laris) m arks  th e  beg inn ing  o f th e  Pars 
py lo rica. The  g rea te r cu rva tu re  a lso beg ins  w ith  an ind e n ta tion  (Incisura 
cardia lis) w h ic h  m arks th e  ang le  o f HIS b e tw e e n  th e  O esophagus and 
th e  s to m a ch  (cardiac notch). A t  th e  ins ide  o f th e  s tom ach , th is  tra n s i­
tio n  b e tw e e n  both  o rgans is m arked by  a m ucosa l fo ld  w h ic h , to g e th e r 
w ith  th e  a ng io m uscu la r gastro -oesophagea l va lve, co n tr ib u te s  to  the  
c losure  o f th e  stom ach .

Pars pylorica

Oesophagus

Cardia [Pars cardiaca]

Duodenum Corpus
gastricum

Incisura
angularis

Canalis pyloricus

Antrum pyloricum

i- Clinical Rem arks--------------------------------------
If th e  card iac n o tch  is s tra igh ten e d  and th e  ang le  o f HIS is los t, such 
as in s lid ing  hiatal hern ias, th e  resu lting  re flu x  o f g as tric  ju ice  in to  
th e  O esophagus m ay  cause  g as tro -(o )eso p h ag ea l reflux  disease
(GERD) w ith  in fla m m a tio n  o f th e  oesophagea l m ucosa . If th e ra pe u ­

tic  approaches w ith  p ro to n  p um p  inh ib ito rs  (antacids) to  reduce  th e  
g as tric  acid  p rod u c tio n  are n o t su ccess fu l, su rg ica l p rocedu res , such 
as fix ing  th e  fu n d u s  around  th e  O esophagus (NISSEN fu ndop lica tion ) 
are p e rfo rm e d , to  re s to re  th e  gastro -oesophagea l va lve m echan ism .
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M uscles of the stom ach

Fundus gastricus

Oesophagus, Tunica muscularis

Tunica muscularis, 
Stratum  longitudinale

Tunica muscularis, Stratum  longitudinale
Curvatura major

Tunica muscularis, 
Stratum  circulare

Pylorus

Oesophagus, Tunica muscularis

Tunica muscularis, Stratum  circulare

Pylorus

Duodenum

6.8

Tunica muscularis, 
Stratum  circulare

Tunica muscularis, 
Fibrae obliquae

Fig. 6.7 and Fig. 6 .8 O u te r  (-*  Fig. 6.7) and in n er ( -*  Fig. 6.8) m us­
cu lar layers o f th e  s to m ac h , G aster; ve n tra l v iew .
The  w a ll o f th e  s tom ach  co m prise s  th re e  m uscu la r layers (Tunica m us­
cularis) n o t co n s is te n tly  fo u n d  in all reg ions o f th e  s tom ach . The e x te r­

nal long itud ina l layer (S tra tum  long itud ina le ) is ad jacent to  th e  c ircu la r 
laye r (S tra tum  circu la re). The  in n e rm o s t layer c o n s is ts  o f th e  ob lique  
m u sc le  fib re s  (Fibrae obliquae) w h ich  are m iss in g  a t th e  lesse r cu r­
va tu re .
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Inner relief of the stom ach

Oesophagus, Pars abdominalis 

Cardia [Pars cardiaca], Ostium cardiacum

Corpus gastricum 

Curvatura major

Duodenum, Pars superior,

Fornix gastricus

Plicae circulares

Incisura cardialis Fundus gastricus

Duodenum, Pars descendens
Pars pylorica, Canalis pyloricus, Antrum pyloricum 

M . sphincter pyloricus

Fig. 6 .9  S to m a c h , G aster, and d u o d e n u m . D uo d en u m ; ventra l 
v iew .
The g as tric  m ucosa  has a ch ara c te ris tic  re lie f se rv ing  th e  e n la rg em e n t 
o f th e  inne r su rface . The m acroscop ica lly  recogn isab le  g as tric  fo ld s  (Pli­
cae gastricae ) are long itud ina lly  o rie n te d  and fo rm  th e  fu n c tio na l canal

a long th e  lesse r cu rva tu re  (gastric  canal). The  m ucosa l fo ld s  reveal 
sm a ll m ic rosco p ic  areas (Areae gastricae ; -» Fig. 6 .10). A t th e  e x it o f 
th e  s to m a ch  (Pylorus), th e  c ircu la r m u sc le  laye r is th icke n e d  to  fo rm  th e  
py lo ric  sp h in c te r m u sc le  (M . sp h in c te r pyloricus).
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Structure o f the w a ll of the stom ach

Tela subserosa

Areae gastricae

Foveolae gastricae

Tunica mucosa
Lamina propria mucosae 

Nodulus lymphoideus solitarius 

Glandulae gastricae 
„ Lamina muscularis

Tela submucosa

Tunica muscularis

Fig. 6 .10  W a ll o f th e  s to m ac h , G aster; m icrosco p ic  v iew .
S im ila r to  th e  w h o le  in tes tin e s , th e  w a ll o f th e  s to m a ch  co m prise s  an 
inn e r m ucosa l laye r (Tunica m ucosa) w h ic h  is separa ted  fro m  th e  m us­
cu la r layer (Tunica m uscu la ris , - *  Figs. 6 .7  and 6.8) by  a layer o f loose

co nn e c tive  tis su e  (Tela subm ucosa ). A s  an in trape ritonea l o rgan the  
o u te r su rface  o f th e  s tom ach  is co ve re d  by v iscera l p e rito n e u m  (Perito ­
neum  v iscera le ) w h ic h  fo rm s  th e  Tun ica  serosa.

Fig. 6.11 G astric  ulcer (U lcus v en tric u li). [5]
G astric  u lce rs are p e p tic  d e fe c ts  w h ic h  a ffe c t th e  e n tire  w a ll o f th e  
s to m a ch . A s te risks  m ark  th e  py lo ric  ring , a rro w s  m ark  th e  rim  o f th e  
ulcer.

i- Clinical Rem arks--------------------------------------
M o re  than 80%  o f all gastric  and d u o d e n a l ulcers are caused by 
th e  bac te riu m  H e licob a c te r py lo ri. In add ition , an increased p roduc­
tio n  o f g as tric  acid o r a reduced  p rod u c tio n  o f m ucus , e .g . caused 
by  pain tre a tm e n t w ith  a ce ty lsa licy lic  acid, m ay p ro m o te  th e  fo rm a ­
tio n  o f p ep tic  u lce rs. Thus, th e ra pe u tic  approaches inc lude  an tib io tic

tre a tm e n t and antac ids . C om p lica tio n s  m ay inc lude  a p e rfo ra tion  
in to  ad jacent o rgans o r th e  abdom ina l ca v ity  w ith  re su ltin g  life- 
th re a te n in g  p erito n itis , o r th e  eros ion  o f a g as tric  a rte ry  (-♦ p. 80) 
w ith  su b se q u e n t severe  b leed ing . T hese  co m p lica tio n s  requ ire  su r­
g ica l in te rve n tio n .
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Topographical relations of the stom ach

Diaphragma

Glandula suprarenalis

Fig. 6 .12  a nd  Fig. 6 .13  C o n ta c t areas. Facies, o f th e  a n te rio r w a ll The s to m a ch  is m o b ile  and, dep e n d in g  on th e  fillin g  s ta te , has d iffe re n t
(-» Fig. 6 .12 ) and th e  p o ste rio r w a ll (-» Fig. 6 .13) o f th e  s tom ach  c o n ta c t areas w ith  its  ad jacent organs,
w ith  a d jacen t organs:
• ven tra l: liver, d iaphragm , abdom ina l w a ll

dorsal: sp leen , k idney, adrenal g land, Pancreas, M e soco lo n  trans- 
ve rsum

Hepar

Splen [Lien] — m

Pancreas

P Clinical Rem arks-----------------------------------------------------------------------------------------------------------
The c o n ta c t areas have clin ica l re levance s ince  p ep tic  u lce rs  m ay dam age to  th e se  organs and th e  fo rm a tio n  o f adhes ions w h ic h  im -
re su lt in p e rfo ra tio n  in to  a d jacen t organs resu lting  in severe  pose  d if fic u ltie s  fo r  th e  su rg ica l rem ova l o f tu m o u rs .
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Arteries of the stom ach

Lobus hepatis sinister

Vesica biliaris [fellea] 

A.

V. portae hepatis

A. gastrica dextra

Duodenum

A. hepatica propria 

Truncus coeliacus 

A. gastrica sinistra

Gaster
gastrica posterior

Splen [Lien]

gastricae breves

A. hepatica communis

A. splenica [lienalis]

A. gastroduodenal

A. gastroom entalis sinistra

A. mesenterica superior 

A. gastroom entalis dextra

Aa.; Vv. gastricae  
breves

A.; V. gastrica sinistra, Rr.

Cardia [Pars

A.; V. gastrica sinistra

A. hepatica propria 

V. portae hepatis

A. hepatica communis

Pylorus

A.; V. gastroom entalis  
sinistra

Omentum majus

A.; V. gastroom entalis dextra, Rr. omentales

A.; V. gastrica dextra

A.; V. gastroom entalis  
dextra

Fig. 6 .14  and Fig. 6 .15  A rte ries  o f th e  s to m ac h , G aster, as The th re e  m ain b ranches o f th e  T runcus coe liacus (A. gastrica  sin istra ,
sch em atic  illu s tra tio n  (-» Fig. 6 .14) and th e ir  course a long  th e  A. hepatica  co m m un is , A . sp len ica) c o lle c tive ly  g ive  rise  to  s ix  gastric
cu rva tu res  o f th e  s tom ach  (-*  Fig. 6 .15 ); ve n tra l v iew . a rte rie s  (-► Table).

A rte rie s  o f th e  S to m ach

Lesser c urva tu re •  A. gastrica  s in is tra  (d irec t b ranch o f th e  T ru n cus  coeliacus)
•  A. gastrica  dextra  (derived fro m  th e  A . hepatica  propria)

G re a te r c u rva tu re •  A. g a s tro om e n ta lis  s in is tra  (derived fro m  th e  A. sp len ica)
•  A. g a s tro om e n ta lis  dex tra  (derived  fro m  th e  A. gas tro du o de n a lis  o f th e  A. hepatica  

co m m un is )
These  ve sse ls  a lso supp ly  th e  O m e n tu m  m a jus!

Fundus •  Aa. gastricae  b reves (derived fro m  th e  A. sp len ica  in th e  area o f th e  sp len ic  h ilum )

P osterior side •  A. gastrica  p o s te rio r (p resen t in 3 0 -6 0 % , d e rives  fro m  th e  A . sp len ica  beh ind  th e  s tom ach)
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Veins o f the stom ach

Fig. 6 .16  V e ins  o f th e  s to m ac h , G aster, in re la tio n  to  th e  p o rta l cu rva tu re  d ire c tly  e n te r th e  porta l ve in , w h e re a s  th e  ve ins  at th e  g rea te r 
v e in , V. p o rta e  hepatis ; ventra l v iew . cu rva tu re  drain  in to  th e  larger b ranches o f th e  porta l vein.
The ve ins  are  co rrespond ing  to  th e  a rte ries , b u t th e  ve ins  a t th e  lesse r

V eins  o f th e  S tom ach

Lesser c urva tu re •  V. gastrica  s in is tra
•  V. gastrica  dextra
D rainage in to  th e  V. portae  hepatis : th e se  ve ins  ana s tom o se  via th e  Vv. oesophageae  w ith  th e  
azygos sy s te m  and th u s , w ith  th e  V. cava supe rio r!

G re a te r c u rva tu re •  V. g a s tro om e n ta lis  s in is tra  (to  V. sp len ica)
•  V. g a s tro om e n ta lis  dex tra  (to  V. m e sen te rica  superio r)

Fundus •  Vv. gas tricae  b reves (to  V. sp len ica)

P osterio r side •  V. gastrica  p o s te rio r (p resen t in 3 0 -6 0 % , to  V. sp len ica)

P Clinical Rem arks-----------------------------------------------------------------------------------------------------------
In cases o f increased  b lood  p ressu re  in th e  porta l ve in  sy s te m  (porta l (oesoph ag ea l varices) and bear th e  risk fo r  ru p tu re  w ith  subse-
hype rtens ion ), such as in live r c irrhos is , po rto cava l a n as to m o ses  q u e n t p o te n tia lly  life -th re a te n in g  haem orrhage  (-*  Fig. 5 .81)!
m ay  fo rm  via th e  oesophagea l ve ins  w h ic h  m ay su bs ta n tia lly  d ila te

Colon descendens

Rectum

Vv. oesophageae

Gaster

V. splenica [lienalis]

Vv. gastricae breves

Splen [Lien]

V. gastroom entalis sinistra

V. mesenterica inferior

Colon ascendens

Duodenum

Hepar

V. gastrica sinistra 

V. portae hepatis

V. gastrica dextra

Vesica biliaris [fellea]

V. mesenterica superior 

gastroom entalis dextra

V. cava inferior

Oesophagus

(c) ketabton.com: The Digital Library



Lymph vessels o f the stomach

Viscera of the Abdom en Development -► Stomach -► Intestines Liver and gallbladder

Lobus hepatis sinister

Nodi lymphoidei 
gastrici sinistri

Pancreas

Nodi lymphoidei hepatici

Nodus lymphoideus 
splenicus

Gaster

Lobus hepatis dexter Nodi lymphoidei 
gastrici dextri

Nodi lymphoidei 
gastroom entales  
sinistri

Omentum majus

Nodi lymphoidei pylorici

Nodi lymphoidei 
gastroom entales dextri

Fig. 6 .17  Lym ph vessels and lym ph nodes o f th e  s to m ach , 
G aster, and th e  liver, H epar; ventra l v iew .
The  lym ph  vesse ls  and lym ph  nodes o f th e  s to m a ch  are  loca ted  a long­
s ide  bo th  cu rva tu res  and around  th e  Pylorus: th e  lesse r cu rva tu re  
s h o w s  th e  N od i lym pho ide i gas tric i, th e  g rea te r cu rva tu re  harbours th e

Nodi lym ph o id e i sp len ic i and caudal th e re o f th e  N od i lym pho ide i 
gas tro om e n ta le s . The  N od i lym pho ide i p y lo ric i in th e  region  o f th e  Py­
lo rus c o n n e c t to  th e  Nodi lym ph o id e i hepa tic i a t th e  h ilum  o f th e  liver. 
Th ree  m a jo r lym p h a tic  dra inage p a th w a ys  w ith  th re e  su bse q u en t 
lym ph  node s ta tio n s  are d is tin g u ish e d  (-» Fig. 6.18).

i- Clinical Rem arks--------------------------------------
The lym p h a tic  dra inage s ta tio n s  ( - *  Fig. 6 .19) o f th e  s to m a ch  are 
o f c lin ica l re levance  in th e  surgical th e ra p y  o f gastric  cancer. The
lym ph  nodes o f th e  f ir s t  and second  s ta tio n s  are usua lly  rem oved  to ­

g e th e r w ith  th e  s to m a ch . If lym ph  nodes o f th e  th ird  s ta tion  are also 
a ffe c te d  by  m e ta s ta tic  cance r ce lls , cu ra tive  th e ra py  is n o t poss ib le . 
In th e se  cases, to ta l g a s tre c to m y  w ill n o t be pe rfo rm e d .
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Lymph vessels o f the stom ach

A. hepatica propria 

A. gastrica

Nodi lymphoidei

A. gastroomentalis dextra

Nodi lymphoidei splenici

A. splenica [lienalis]

A. gastroomentalis sinistra

Nodi lymphoidei gastroom entales

Nodi lymphoidei gastrici

A. gastroduodenalis

A. gastrica sinistra

Fig. 6 .18  Lym phatic  d ra in a g e  and reg ion a l ly m p h  nodes o f th e  
s to m ac h , G aster; ve n tra l v iew , (accord ing  to  [1])
The th re e  p rinc ip le  lym ph a tic  dra inage p a th w a ys  w h ic h  e x is t fo r  th e  •  
s tom ach  are m arked  by dashed lines in th is  illu s tra tion :

cardiac area and lesser c u rva tu re : Nodi lym pho ide i gastric i 
u p per le ft qu ad ran t: Nodi lym ph o id e i sp len ic i 
lo w e r tw o -th ird s  o f th e  g re a te r cu rva tu re  and Pylorus: Nodi ly m ­
pho ide i g a s tro om e n ta le s  and Nodi lym ph o id e i pylo ric i

A. gastrica sinistra 

Nodi lymphoidei coeliaci

Nodi lymphoidei gastrici

A. hepatica 

A. gastrica dextra

A. gastroomentalis sinistra

Nodi lymphoidei gastroom entales

A. gastroduodenalis

Nodi lymphoidei pylorici

A. gastroomentalis dextra

Nodi lymphoidei splenici

A. splenica [lienalis]

Fig. 6 .19  Lym phatic  d ra inage  s ta tio n s  o f th e  s tom ach; ventra l 
v ie w , (accord ing  to  [1])
W ith in  th e  th re e  p rinc ip le  lym p h a tic  dra inage p a th w a ys  th e re  are th re e  
s u bsequent s tations:
•  f ir s t  s ta tio n  (green): lym ph  nodes a long th e  cu rva tu res  (-» Fig. 6 .18)

•  second  s ta tion  (ye llow ): lym ph  nodes a long th e  b ranches o f th e  
T ru n cus  coeliacus

•  th ird  s ta tio n  (blue): lym ph  nodes a t th e  o rig in  o f th e  T runcus coelia ­
cus [N odi lym ph o id e i coe liac i]; fro m  here th e  lym ph  is d ra ined via th e  
T ru n cus  in tes tin a lis  in to  th e  D uc tus  th o rac icus.
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6 Viscera of the Abdom en Development -» Stomach -► Intestines -► Liver and gallbladder ->

A utonom ic innervation o f the stom ach

Rr. gastrici

N. splanchnicus

Postganglionic 
sympathetic nerve fibres

Rr. hepatici

Preganglionic 
parasympathetic nerve fibres

R. coeliacus

Ganglia coeliaca

vagalis posterior 

Truncus vagalis anterior

Fig. 6 .20  A u to n o m ic  in n e rv a tio n  o f th e  s to m ach , G aster;
s e m isch e m a tic  illu s tra tion . S ym p a th e tic  innerva tion  (green), para­
s y m p a th e tic  inne rva tion  (purple), (accord ing  to  [1])
P regang lion ic  p a ras y m p a th e tic  fib re s  (Rr. gastric i) reach th e  s tom ach  
as T runci vaga les an te rio r and p o s te rio r d escend ing  a long th e  O esopha­
gus and course  a long th e  lesse r cu rva tu re . A s  a re su lt o f  th e  gastric  
ro ta tion  during  d eve lo p m e n t, th e  an te rio r T runcus vaga lis is p red o m i­
nan tly  derived  fro m  th e  le ft, th e  p o s te rio r T runcus vagalis fro m  th e  righ t 
N. vagus [X]. The  Pars pylo rica  is innerva ted  by  separa te  b ranches (Rr. 
hepatic i) o f th e  T runci vaga les. The postg an g lio n ic  neurons are loca ted

w ith in  th e  m uscu la r layers o f th e  s tom ach . The  p a ras y m p a th e tic  in ­
n erva tio n  s tim u la te s  th e  p rod u c tio n  o f g as tric  acids and p ro m o te s  th e  
g astric  peris ta ls is .
P regang lion ic  s ym p a th e tic  fib re s  trave rse  th e  d iaphragm  on both  
s ides as N n. sp lanchn ic i m a jo r and m ino r and are synapsed  to  th e  p o s t­
gang lion ic  s y m p a th e tic  n eu rons  in th e  Ganglia coeliaca loca ted  a t the  
orig in  o f th e  T ru n cus  coe liacus. These  postg an g lio n ic  s y m p a th e tic  f i ­
b res reach th e  s to m a ch  as peri-a rte ria l nerve  p lexus. The sym p a th e tic  
inne rva tion  coun te rba lances th e  para sym p a th e tic  in flu e n ce  by  reducing  
g astric  acid  p rod u c tio n , peris ta ls is , and perfus ion .

i- Clinical Rem arks--------------------------------------
A  fo rm e r th e ra p y  in p a tie n ts  w ith  p ep tic  u lce rs w a s  to  se ve r th e  
e n tire  N. vagus [X] in fe rio r to  th e  d iaphragm  (to ta l v a g o to m y ) o r its 
b ranches to  th e  s to m a ch  (selective  v a g o to m y ) to  reduce  th e  pro-

d uc tio n  o f g as tric  acid. N ow adays, w ith  th e  su ccess  o f oral tre a t­
m e n ts  w ith  an tac ids and a n tib io tics  to  e rad ica te  th e  causal H e lico ­
bacte r py lo ri bacteria , th e  surgica l va g o to m y  is on ly  rarely pe rfo rm e d .
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Stomach, gastroscopy

Fig. 6.21 Techn ique  fo r  oesoph ag osco py and gastroscopy.

*  gas troscope
* *  g as tro scop e , tip  in th e  C orpus g as tricu m  (-» Fig. 6.22a) 
* * *  g as troscope , tip  in th e  A n tru m  py lo ricum  (-» Fig. 6 .22b)

Gaster,
Paries anterior

Pylorus

Gaster,
Pars pylorica, 
Antrum pyloricum

Gaster,
Paries posterior

Gaster, 
Paries anterior

Plicae gastricae

Gaster,
Paries posterior

a

Figs. 6 .22a and b S to m a ch , G aster; gastroscopy; cranial v iew . b v ie w  o n to  th e  A n tru m  py lo ricum  sh o w in g  p red o m in a n tly  sm o oth
a v ie w  o n to  th e  C orpus g as tricu m  sh o w in g  th e  long itud ina l m ucosa l m ucosa 

fo ld s  (Plicae gastricae)

i- Clinical Rem arks-----------------------------------------------------------------------------------------------------------
G astroscopy enab les th e  inspection  o f th e  g as tric  m ucosa l n os tics  to  d is tin g u ish  b e tw e e n  a ben ign  p ep tic  u lce r and a gastric
lin ing . P atho log ica l f in d in g s  such as e ros ive  g as tric  les ions o r u lce rs carc inom a.
(-*  Fig. 6 .11) requ ire  tis s u e  biopsies fo r  fu r th e r  pa tho log ica l d iag-
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Projection o f the small in testine

Intestinum crassum

Oesophagus

Hepar

Pancreas

Vesica biliaris [fellea]

Colon transversum 

Colon ascendens 

Colon descendens 

Colon sigmoideum 

Caecum 

Rectum 

Appendix vermiformis

Gaster

Duodenum

Jejunum  

—  Ileum

Canalis analis

Anus

Intestinum tenue

Fig. 6 .23  P ro jection  o f th e  a b d o m in a l viscera o n to  th e  body  
surface; ventra l v iew .
The  sm a ll in tes tin e  (4 -6  m) has th re e  parts:
•  D uo d e nu m , 2 5 -3 0  cm
•  Je ju n u m , tw o - f if th s  o f th e  to ta l leng th
•  Ileum , th re e -f if th s  o f th e  to ta l length

The D uo d e nu m  s ta rts  a t th e  P ylorus o f th e  s to m a ch  and e nds  a t th e  
Flexura d uodeno je juna lis . E xcep t fo r  its  f ir s t  p a rt (Pars superio r), th e  
D uodenum  is fix e d  in its  re tro pe rito n ea l pos itio n  and w e ll separa ted  
fro m  th e  o th e r parts  o f th e  sm a ll in tes tin e . In co n tra s t, th e  in trap eri-  
to n e a l co n v o lu te d  parts  o f th e  Je ju n u m  and Ileum  are n o t separable 
m acroscop ica lly  and reach d is ta lly  to  th e  Valva iliocaeca lis  (B A U H IN 's  
va lve) a t th e  tra n s itio n  to  th e  large in tes tin e .

Duodenum, Pars superior 

Duodenum, Pars descendes 

Pancreas, Cap 

Duodenum, Pars horizonta

Pancreas, Cauda 

Pancreas, Corpus 

lexura duodenojejunalis 

Duodenum, Pars ascendens

Fig. 6 .24  P ro jection  o f th e  d u o d e n u m , D u o d en u m , and pancreas, 
P ancreas, o n to  th e  ven tra l a b d o m in a l w a ll.
The in tra p e rito n ea l Pars s uperio r o f th e  D uo d e nu m  pro jec ts  o n to  th e  
leve l o f th e  1st lum bar ve rteb ra . All o th er parts  are loca ted secondary  
re tro p e rito n e a lly  and enco m p a ss  th e  head o f th e  Pancreas in a C-

shaped m anner. The  head o f th e  Pancreas is ad jacent to  th e  Pars de­
scendens o f th e  D uodenum . The Pars horizon ta lis  lies a t th e  leve l o f 
th e  3 rd lum bar ve rteb ra  and c o n tin u e s  as Pars a scendens to  th e  Flexura 
d uodeno je juna lis  a t th e  leve l o f th e  2 nd lum bar ve rteb ra . Th is fle xu re  
m arks th e  tra n s itio n  to  th e  in trape ritonea l Je junum .
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Structure of the wall o f the small in testine

Tunica m ucosa

Fig. 6 .25  S m all in tes tin e , In te s tin u m  te n u e ; c ross-section . 
The  layers are described  in - *  F igure 6.26.

Villus intestinalis

Tela subserosa 

Tunica serosa

Tela submucosa

Tunica muscularis

Fig. 6 .26  W a ll s tru ctu re  o f th e  sm all in te s tin e , In te s tin u m  tenue ;
m ic rosco p ic  v iew .
S im ila r to  o th e r pa rts  o f th e  in te s tin e s , th e  w a ll o f th e  sm a ll in tes tin e  
co ns is ts  o f th e  in n e rm o s t m ucosa l layer (Tunica m ucosa) w ith  in te s ti­
nal v illi (Villi in tes tina les) fo r  su rface  en la rg em e n t. S epara ted  by a loose 
co nn e c tive  tis su e  laye r (Tela subm ucosa ), th e  m uscu la r laye r (Tunica  
m uscu laris ) co ns is ts  o f th e  inne r c ircu la r laye r (S tra tum  circu la re) and

th e  o u te r long itud ina l layer (S tra tum  long itud ina le ). The in traperitonea l 
parts  (Pars su pe rio r o f th e  D uodenum , Je ju n u m  and Ileum ) are covered  
on th e ir  o u te r su rfa ce  w ith  p e rito n e um  (P eritoneum  v iscera le) w h ich  
fo rm s  th e  Tunica serosa. R etrope ritonea l parts  o f th e  D uo d e nu m  are 
ancho red  by  a Tunica a d v e n titia  w ith in  th e  co nn e c tive  tis s u e  o f the  
re tro pe rito n ea l space.

Mesenterium

Tela submucosa

Lamina muscularis mucosae

Villi intestinales

Tunica muscularis

Peritoneum viscerale
Tunica 

Tela subserc

Nodulus lymphoideus solitarius
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Divisions of the duodenum

Duodenum,

Jejunum

Pars descendens

Duodenum, Pars horizontalis

Duodenum, Pars ascendens

Duodenum, Ampulla [Bulbus]
Pylorus

Duodenum, 
Pars superior

Gaster, Pars pylorica

Duodenum, Pars descendens

Ductus pancreaticus  
accessorius

Duodenum, Pars horizontalis

Plica spiralis

Collum vesicae biliaris

Ductus hepaticus communis 

Ductus cysticus

Duodenum, Pars superior

Corpus vesicae

Fundus vesicae

Papilla duodeni 

Ductus choledochus [biliaris]

Papilla duodeni
Duodenum, Pars ascendens

Fig. 6 .27  and Fig. 6 .28  D iv is ions o f th e  d u o d e n u m . D u o d en u m , 
iso lated  (-*  Fig. 6 .27 ) and to g e th e r  w ith  th e  e x tra h e p a tic  bile  
ducts  (-» Fig. 6 .28 ); ventra l v iew .
The  D uo d e nu m  has fo u r parts:
•  Pars supe rio r
•  Pars descendens
•  Pars horizonta lis
•  Pars ascendens
The  Pars s uperio r is th e  o n ly  in trape ritonea l part and its  w id e r  p rox im a l 
lum en is re fe rred  to  as A m pu lla  (Bulbus) duoden i.

The e xc re to ry  d u c t o f th e  Pancreas (D uctus  pancrea ticus , d u c t o f 
W IR S U N G ) e n te rs  th e  Pars descendens o f th e  D uodenum  fre q u e n tly  
to g e th e r w ith  th e  co m m o n  bile  d u c t (D uctus  cho ledochus) on  a m u co ­
sal papilla (Papilla duoden i m a jor, am pulla  o f VATER) w h ic h  is found  
8 -1 0  cm  d is ta l to  th e  Pylorus. O fte n , 2 cm  p rox im a l to  th e  la tte r, a 
sm a lle r Papilla duoden i m ino r is fo u n d  in to  w h ic h  th e  D uc tus  pancrea ti­
cus accessorius  (SAN TO R IN I'S  duct) e m p tie s  its  secre tion .
The Pars h o rizo n ta lis  c ro sses  th e  ve rteb ra l co lu m n  and c o n tin u e s  as 
Pars ascendens.
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Structure of the duodenum

Duodenum, Pars superior,
Ampulla [Bulbus]

Plicae circulares

M. sphincter pyloricus

Pylorus, Ostium pyloricum 

Canalis pyloricus
pyloricum

Pars pylorica

Duodenum, Pars descendens

Papilla duodeni major

M. suspensorius duodeni

Flexura duodenojejunalis

Jejunum

Duodenum, Pars ascendens

Tunica muscularis

Duodenum, Pars horizontalis

Fig. 6 .29  In ner re lie f o f th e  d u o d e n u m . D uo d en u m ; fro n ta l 
section; ventra l v iew .
The D uo d e nu m  has th e  fo llo w in g  fo u r parts : 1. Pars supe rio r, 2. Pars 
d escendens , 3. Pars horizon ta lis , and 4. Pars ascendens. To increase 
th e  a bso rp tive  su rface , th e  inne r re lie f o f th e  D uo d e nu m  s h o w s  circu la r 
m ucosa l fo lds  (Plicae circu la res, KERCKRING 's fo lds ) s im ila r to  o th e r 
parts  o f th e  sm a ll in tes tin e . The  Pars desce n d en s  con ta ins  th e  Papilla 
duoden i m a jo r (am pulla  o f VATER) a t th e  e n trance  o f th e  D uctus  pan-

cre a ticu s  (duct o f W IR S U N G ) and th e  co m m o n  b ile  d u c t (D uctus  chole- 
dochus), b o th  o f w h ic h  usua lly  m e rge  to  fo rm  th e  A m p u lla  hepatopan- 
creatica . The  Pars ascendens is a tta ch e d  to  th e  aorta near th e  o rig in  o f 
th e  A . m e sen te rica  supe rio r by  sm o o th  m u sc le  fib re s  (M . suspenso rius  
duoden i, m u sc le  o f TREITZ) and dense  co nn e c tive  tis s u e  (Lig. suspen- 
so riu m  duoden i), ju s t b e fo re  th e  D uodenum  tra n s itio n s  in to  th e  in trape- 
ritonea l Je ju n u m  a t th e  Flexura duodeno je juna lis .

Glandulae duodenales

Tela submucosa

Tunica muscularis, 
Stratum circulare

Tunica muscularis, 
Stratum longitudinale

Fig. 6 .30  W a ll s tru ctu re  o f th e  d u o d é n u m , D u o d en u m , w ith  
G lan d u lae  duodena les; v ie w  fro m  o u ts ide .

The  m u cous-p roduc ing  G landulae duodena les  (B R U N N E R 's glands) are 
loca ted  in th e  Tela su bm ucosa  and a llo w  th e  ide n tifica tion  o f th e  D uo­
d en u m  in h is to log ica l sec tions.

Clinical Remarks
The m u sc le  o f TREITZ d e fin e s  th e  b orde r b e tw e e n  upper and  
lo w e r  in tes tin a l tra c t h aem o rrh ag es . This c lass ifica tion  is o f c lin i­

cal re levance  s ince  b o th  fo rm s  o f haem orrhage  have d iffe re n t co m ­
m on causes and requ ire  d if fe re n t d ia g n os tic  s teps.

V
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Duodenum , imaging

Vertebra thoracica XII

Costa XII

Duodenum, 
Pars superior, Ampulla

Duodenum, 
Pars descendens

Duodenum, Pars horizontalis

Fig. 6.31 D u o d en u m , D uo d en u m ; radiograph in a n te rop o s te rio r 
(AP) beam  p ro jec tion  a fte r o ral app lica tion  o f a c o n tra s t m ateria l; 
p a tie n t in u p rig h t p os itio n ; ventra l v iew .

Fig. 6 .32  D u o d en u m , D uo d en u m ; e nd o sco p ic  im age.
The  c ircu la r m ucosa l fo ld s  (Plicae circu la res, KERCKRING 's fo lds ) are 
c lea rly  v is ib le .

i- Clinical Rem arks--------------------------------------
S im ila r to  th e  s itu a tio n  in th e  s tom ach , d u odena l u lcers are co m m on  
and c lin ica lly  th e y  ca nn o t c learly  be d is tin g u ish e d  fro m  g as tric  u lcers 
(-» p. 78). M a lig na n t tu m o u rs , h o w e ve r, are rare in th e  D uodenum . 
Severa l d ia g n os tic  approaches can be e m p lo ye d . C onven tiona l ra ­

d io lo gy  w ith  c o n tra s t im a g in g  is less fre q u e n tly  used because 
d iagnos tic  endoscopy (duodenoscopy) n o t o n ly  enab les th e  d ire c t 
insp e c tio n  o f th e  m ucosa  b u t a lso a llo w s  th e  sam p ling  o f tis s u e  bi­
opsies.

Plicae

Gaster, Curvatura minor

Gaster, Incisura angularis 

Flexura duodenojejunalis 

Pylorus

Duodenum,
Pars ascendens

Jejunum

Vertebra lumbalis III
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Structure of the wall o f je junum  and ileum

Tela

Fig. 6 .33  D eta il o f th e  je ju n u m . Je ju n u m . Fig. 6 .34  D e ta il o f th e  p ro x im a l ileu m . Ileu m .
The s tru c tu re  o f th e  Je ju n u m  is ve ry  s im ila r to  th e  D uo d e nu m  b u t d oes  The  Plicae c ircu la res  (KERCKRING 's fo lds ) are m uch  less fre q u e n t in
n o t conta in  th e  G landulae duodena les  (B R U N N E R 's g lands). th e  Ileum  w h e n  com pared  to  th e  upp e r sm a ll in tes tin e .

Plicae circulares

Tunica serosa

subserosa

Tunica muscularis

Fig. 6 .35  D e ta il o f th e  d ista l ile u m . Ileu m .
The large assem b lie s  o f lym ph  fo llic le s  are ch a ra c te ris tic  fo r  th e  te rm i­
nal Ileum . They are a part o f th e  m ucosa-assoc ia ted  lym ph o id  tis su e  
(M ALT). The  lym ph  nodes are e ith e r loca ted  ind iv idua lly  (Nodi lym pho - 
ide i so lita rii; - *  Fig. 6 .34) in th e  Tela su bm ucosa  o r are a ssem b led  in 
g roups  (N oduli lym pho ide i aggregati; PEYER's p laques) unde rnea th  th e  
e leva ted  m ucosa.

Fig. 6 .36  M ECKEL's d ive rtic u lu m , D iv ertic u lu m  ilei.
Up to  3 %  o f peop le  have been d iagnosed  w ith  a d ive rticu lu m , w h ich  
ex is ts  as a re m n a n t o f th e  em bryo lo g ica l D uc tus  v ite llin u s  (-» Fig. 6.2). 
It is usua lly  loca ted  in th e  Ileum  a bo u t 100 cm  p rox im a l to  th e  ileocaecal 
va lve  a t th e  o p p o s ite  s ide  o f th e  m esen tery .
M E C K E L's  d ive rticu la  m ay con ta in  d isse m ina ted  g astric  m ucosa  and, 
w h e n  in fla m e d  o r b leed ing , can m im ic  th e  s y m p to m s  o f an append ic i­
tis .

Tela subserosa 

Tunica serosa

Plicae circulares

Noduli lymphoidei

Ileum

Mesenterium diverticuli

(Diverticulum ilei)

Mesenterium
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Projection o f the large in testine

Flexura coli sinistra

Colon descendens

Colon sigmoideum

Colon ascendens

Ileum

Caecum

Appendix vermiformis

Canalis analis

Flexura coli dextra

Fig. 6.37 D iv is ions o f th e  large in te s tin e , In tes tin u m  crassum ;
ve n tra l v iew .
The  large in te s tin e  is a bo u t 1.5 m  long and co ns is ts  o f fo u r parts:
•  C aecum  (blind gut) w ith  A p p en d ix  v e rm ifo rm is

• C olon w ith  C olon ascendens, C olon  tra n sve rsu m , C olon d esce n ­
dens, and C olon  s igm o ide u m

• R ectum
• Canalis analis

Flexura coli dextra

Flexura coli sinistra

Colon transversum

Colon ascendens
Colon descendens

Colon sigmoideum

Rectum 

Canalis analis

Ileum

Caecum

Appendix vermiformis

Fig. 6 .38  P ro jection  o f th e  la rge  in tes tin e , In te s tin u m  crassum , 
o n to  th e  ven tra l a b d o m in a l w a ll.
C aecum  w ith  A p p en d ix  v e rm ifo rm is , C olon tra n sve rsu m , and Colon 
s ig m o id e u m  are pos itio n ed  in trap e rito ne a lly  and have ind iv idua l m e ­
se n te ries . C aecum  and A p p en d ix  v e rm ifo rm is  m ay  a lso be  loca ted 
re tro riton e a lly  (C aecum  fixu m ); in th is  case th e y  do  n o t have a m e sen ­
te ry . C olon ascendens, C olon  d escendens , and th e  m a jo r part o f th e

R ectum  are usua lly  seconda rily  re tro pe rito n ea l o rgans, th e  d is ta l Rec­
tu m  and th e  anal canal are subpe ritonea l. The  p ro je c tio ns  and th e  
len g th  o f th e  ind iv idua l se g m e n ts  o f th e  large in te s tin e  are h igh ly  vari­
ab le  and th e  re tro pe rito n ea l se g m e n ts  are usua lly  in c o n s is te n tly  fused  
w ith  th e  p o s te rio r a bdom ina l w a ll. D ue to  th e  pos itio n  o f th e  live r on th e  
r ig h t s ide , th e  le f t co lic  fle x u re  (F lexura co li s in is tra ) is pos itio n ed  fa rth e r 
cranial than  th e  righ t co lic  fle xu re  (F lexura co li dex tra ; -» Fig. 6.53).
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Projection and positional variations o f the Appendix verm ifo rm is

Colon ascendens
Ileum

Appendix vermiformis

LANZ's point

Anulus umbilicalis

Colon ascendens 

Ileum

McBURNEY's point

Spina iliaca 
anterior superior

Appendix 
vermiform is

Caecum

Spina iliaca 
anterior superior

Fig. 6 .39  P ro jection  o f th e  caecum . C aecum , and A ppend ix  
v erm ifo rm is  o n to  th e  ven tra l a b d o m in a l w a ll.
The base o f th e  A p p en d ix  v e rm ifo rm is  p ro je c ts  o n to  th e  M cB U R N E Y 's  
p o in t (the tra n s itio n  b e tw e e n  th e  latera l th ird  and th e  m ed ia l tw o -th ird s  
on a line c o nn e c tin g  th e  um b ilicu s  w ith  th e  Spina iliaca an te rio r su pe ri­
or). The  loca tion  o f th e  tip  o f th e  a ppend ix  is m o re  variab le  and p ro jec ts  
o n to  th e  LA N Z's p o in t (the  tra n s itio n  b e tw e e n  th e  righ t th ird  and th e  
le f t tw o -th ird s  on  a line  c o nn e c tin g  bo th  Spinae iliacae an te rio re s  supe ­
rio res ; 3 0 % ; - *  Figs. 6 .40  and 6.41).

P ositional v arian ts  o f th e  A p p e n d ix  v erm ifo rm is ;Figs. 6 .40a to  d
ventra l v iew .
a desce n d in g  in to  th e  sm a ll pelv is 
b re trocaeca l (m o s t co m m o n  position) 
c pre-ileal 
d re tro-ileal

Caecum

Appendix vermiformis

Ampulla tubae uterinae

Ovarium

Lobus hepatis dexter

Vesica biliaris

Duodenum, 
Pars descendens

Caput pancreatis

Splen [Lien] 

Gaster

Omentum majus 

Colon transversum

Duodenum, Pars ascendens

Colon ascendens
Colon descendens

Ileum

Colon sigmoideum

Uterus

Vesica urinaria

Fig. 6.41 P os itiona l v a rian ts  o f th e  A p p e n d ix  v e rm ifo rm is ; ventra l 
v iew .

i- Clinical Rem arks-------------------------------------------------------------------------------------------------------------
The d iagnos is  o f append ic itis  is o fte n  n o t easy s ince  righ t lo w e r pain induced  by  p ress ing  and re leasing  (rebound te n d ern e ss) th e
abdom ina l pain can a lso be caused  by  e n te rit is  or, in w o m e n , by  M cB U R N E Y 's  o r th e  LA N Z 's  p o in t is an im p o rta n t d isc rim ina to ry
in fla m m a to ry  co nd itio ns  o f th e  ovary  o r th e  fa llop ian  tu b e . Thus, th e  s ign.
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Structure o f the large in testine

Taenia omentalis

Omentum majus
Plicae semilunares coli

Haustra coli

Taenia libera

Appendices epiploicae

Mesocolon transversum

Taenia mesocolica

Fig. 6 .42  S tru c tu ra l characteris tics  o f th e  la rge  in tes tin e , 
In tes tin u m  crassum , th e  tran sverse  colon ta k e n  as an e xam ple;
ve n tra l caudal v iew .
The  large in tes tin e  has fo u r ch ara c te ris tic  d iffe re n c e s  to  th e  sm a ll in tes ­
tin e :
•  la rger d ia m e te r  ( " th ic k "  ra the r than " th in " )

Taenia: th e  long itud ina l m u sc le  laye r is reduced  to  th re e  bands. O f 
th e se , th e  Taenia libera is v is ib le , w h e re a s  th e  Taenia m esoco lica  
a ttaches  to  th e  M e soco lo n  tra n sve rsu m  and th e  Taenia o m en ta lis  
co nn e c ts  to  th e  g rea te r o m e n tu m  (O m e n tu m  m ajus).

H austra  and Plicae sem ilunares: th e  haustra  (H austra  coli) are sac- 
cu la tions  o f th e  in tes tina l w a ll w h ic h  co rrespond  to  c rescen t-shaped  
m ucosa l fo ld s  (Plicae sem iluna res) a t th e  inne r su rface .
A ppend ices  epip lo icae: fa tty  p ro je c tio ns  fro m  th e  ad ipose  tis su e  
o f th e  Tela subserosa.

Taenia

Tunica mucosa

Glandulae intestinales

Lamina propria mucosae 
Nodulus lymphoideus solitarius 

Lamina muscularis mucosae

Tela submucosa 

Tunica muscularis 

Tela subserosa

Stratum circulare

Stratum
longitudinale

Fig. 6 .43  S tru c tu re  o f th e  w a ll o f th e  la rge  in tes tin e , In tes tin u m  
crassum ; m icrosco p ic  v iew .
S im ila r to  th e  o th e r pa rts  o f th e  in tes tin e s , th e  w a ll o f th e  large in tes tin e  
co ns is ts  o f an inn e r m ucosa l laye r (Tunica m ucosa) w h ich , in co n tra s t 
to  th e  D uodenum , has no m ucosa l v illi. Separa ted  fro m  th e  Tunica m u ­
cosa by  a co nn e c tive  tis su e  layer (Tela subm ucosa) is th e  m uscu la r 
layer (Tunica m uscu laris ). It co ns is ts  o f  an inn e r c ircu la r laye r (S tra ­
tu m  circulare) and an o u te r long itud ina l layer (S tra tu m  lo n g itu d in a -

le). H ow eve r, th e  long itud ina l layer is n o t c o n tin u o u s  b u t is reduced  to  
th re e  bands (Taenia). A t th e  o u ts ide , th e  in trape ritonea l pa rts  (Caecum  
w ith  A p p e n d ix  v e rm ifo rm is , C olon tra n sve rsu m , and C olon s igm o ide ­
um ) are covered  by  p e rito n e u m  (P eritoneum  v iscera le) fo rm in g  th e  
Tunica serosa. In con tras t, th e  re tro pe rito n ea l pa rts  (Colon ascendens, 
C olon d escendens , and upper re c tu m ) are anchored  by  th e  Tunica a d ­
v e n titia  in th e  co nn e c tive  tis su e  o f th e  re tro pe rito n ea l space.
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Caecum and Appendix verm ifo rm is

Appendix

Fig. 6 .44  C aecum  w ith  A p p e n d ix  verm ifo rm is , and te rm in a l 
ileu m . Pars te rm in a lis  ilei; dorsal v iew .
The C aecum  is a p p ro x im a te ly  7 cm  long. The  8 -9  cm  long A p p en d ix  
v e rm ifo rm is  is a tta ch e d  to  th e  C aecum  and has its  o w n  m e s e n te ry  (not

s h o w n  here) w ith  supp ly ing  neu rovascu la r s tru c tu re s . The taen ia  o f the  
C olon  co nve rg e  a t th e  append ix  to  fo rm  a co n tin u o us  long itud ina l m us­
cu la r layer.

vermiformis

Ileum

Taenia omentalis

Taenia

Haustra coli
Colon ascendens

Taenia libera

Taenia li t* " *  

Haustra coli
Colon ascendens

Plicae semilunares coli

Frenulum ostii ilealis

Caecum

Taenia libera 

Ostium appendicis vermiformis

Appendix vermiformis

(Valva ileocaecalis)

Ileum

Ostium ileale
Noduli lymphoidei aggregati

Fig. 6 .45  C aecum  w ith  A p p e n d ix  verm ifo rm is , and te rm in a l 
ileu m . Pars te rm in a lis  ilei; ve n tra l v ie w ; a fte r  rem ova l o f th e  an te rio r 
parts  o f th e  w a ll.
The C aecum  is separa ted  fro m  th e  te rm ina l ileum  by th e  ileocaecal 
v a lv e  (Valva ileocaeca lis, B A U H IN 's  valve). In te rna lly , th e  tw o  lips o f 
th e  va lve fo rm  th e  Papilla ilea lis and b o rd e r th e  ileal o r if ic e  (O s tium  ile-

ale). Latera lly, th e  lips co n tin u e  in th e  F renu lum  o s tii ilea lis. The te rm i­
nal ileum  co n ta in s  a gg rega tions  o f lym ph  fo llic le s  (Nodi lym pho ide i 
aggregati), re fe rred  to  as PEYER's p laq ues, w h ich  are p a rt o f th e  m u- 
cosa-associated  lym ph o id  tis su e  (M ALT). S im ila rly , th e  A p p en d ix  ve r­
m ifo rm is  co n ta in s  large agg rega tions  o f lym ph  fo llic le s  and se rves th e  
im m un e  de fence .

i- Clinical Rem arks--------------------------------------
The ap p en d ic itis  is a co m m o n  d isease  in th e  2 nd and 3 rd decades o f 
life . The  app e n d ic itis  is an end o g en o u s  in fla m m a tio n  caused usua lly 
by  th e  o b s tru c tio n  o f th e  lum e n  o f th e  append ix  by faeces or, in rare 
cases, by  fo re ig n  bod ies w ith  a resu lting  tra n sm ura l in fla m m a tio n  
due  to  in tes tina l m ic ro -o rgan ism s. A  p e rfo ra tion  m ay cause a po­
te n tia lly  life -th re a te n in g  p erito n itis . Im p o rta n t ta sks  o f th e  te rm ina l

ileum  are th e  a bso rp tion  o f v ita m in  B 12 and bile  acids as w e ll as 
its  im m un o lo g ica l fu n c tio n s . It is fre q u e n tly  a ffe c te d  by C R O H N 's  
d isease , a ch ron ic  in fla m m a to ry  d isease  o f th e  in te s tin e  w ith  
a u to im m u n e  co m po n e n t, w h ic h , due  to  a v ita m in  B12 d e fic iency, 
m ay  cause  anaem ia.
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Arteries of the small in testine

Fig. 6 .46  A rte rie s  o f th e  d u o d e n u m , D uo d en u m ; ve n tra l v iew , 
(accord ing to  [1])
The  b lood  supp ly  o f th e  D uo d e nu m  is accom p lished  by a ventra l 
and dorsa l doub le  a rte ria l arch. Th is  arch is supp lied  cran ia lly  by th e  
Aa. pancrea ticoduodena les  supe rio res  a n te rio r and p o s te rio r w h ich  
branch o f f  th e  T ru n cus  coeliacus. Caudally, th e  arches are supp lied  by 
th e  A. p ancrea ticoduodena lis  in fe rio r (R. an te rio r and R. poste rio r) o f 
th e  A. m e sen te rica  superio r.

A. hepatica communis

A. hepatica propria

A. gastroduodenalis

A. pancreaticoduodenalis 
superior posterior

A. pancreaticoduodenalis 
superior anterior

Truncus coeliacus

A. gastrica sinistra

A.; V. mesenterica superior

A. pancreaticoduodenalis inferior

Colon ascendens 

A. colica media

A. colica dextra 

A.

R. colicus 

R.

A. caecalis

A. appendicularis 

Caecum 

Appendix vermiformis

A. m esenterica

Aa. jejunales

Aa. ileales

superior

Fig. 6.47 A rte rie s  o f th e  je ju n u m . J e ju n u m , and ile u m , Ileu m ; th e  A. m e sen te rica  su pe rio r w h ic h  d is tr ib u te s  its  b ranches (usua lly fo u r
ve n tra l v ie w ; C olon tra n sve rsu m  re flec te d  superio rly , (accord ing  to  [1 ]) to  fiv e  Aa. je juna les  and tw e lv e  Aa. ileales) w ith in  th e  m e s e n te ry  o f th e
The  in trape ritonea l c o nvo lu te  o f th e  Je ju n u m  and Ileum  is supp lied  by  sm a ll in te s tin e  (-» Fig. 6.115).
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Arteries of the large in testine

Colon transversum

RIOLAN's anastomosis

DRUMMOND'S anastomosis

Colon ascendens 

A. colica media

A. colica dextra

Colon descendens

Appendix vermiformis

A. appendicularis

Caecum

m esenterica superior

m esenterica inferior

A. colica sinistra

Rectum

A. rectalis superior

R. colicus

A. caecalis Aa. sigm oideae

sigmoideum

Fig. 6 .48  A rte ries  o f th e  la rge  in tes tin e , In te s tin u m  crassum ;
ventra l v ie w ; C olon tra n sve rsu m  re fle c te d  superio rly , (accord ing to  [1]) 

C aecum  and A p p e n d ix  v erm ifo rm is : A. ileoco lica  w ith  a R. ile ­
a lis to  th e  te rm ina l ileum  (anastom oses w ith  th e  las t A. ilealis) and 
w ith  a R. co licus  (anastom oses w ith  th e  A . co lica  dextra ). The a rte ry  
th e n  d iv ides  in to  th e  A. caeca lis a n te rio r and th e  A . caeca lis p os te rio r 
on  bo th  s ides o f th e  C aecum  and in to  th e  A. append icu la ris  w h ich  
co u rse s  in th e  m e so-append ix  to  supp ly  th e  A p p en d ix  v e rm ifo rm is . 
Colon ascendens a nd  C olon tran sversu m : A. colica de x tra  and 
A . colica m ed ia  (from  th e  A . m e sen te rica  superio r) anastom ose  
w ith  each o the r. The A. co lica  m ed ia  co nn e c ts  to  th e  A . co lica s in is ­
tra  (R IO LA N 's  anas to m o s is ). A n occas iona lly  e x is tin g  ana s tom o s is

w ith  one  o f th e  arcades a t th e  le f t  co lic  fle xu re  is re fe rred  to  as 
D R U M M O N D 's  a nastom os is .

• Colon descendens and Colon s ig m o id eu m : A. colica s in istra  and 
A a. s ig m o id eae  fro m  th e  A. m e sen te rica  in fe rio r. The  A. recta lis  
su pe rio r a lso d e rives  fro m  th e  A. m e sen te rica  in fe rio r and supp lies  
th e  upp e r rec tum .

For d e ve lo pm e n ta l reasons, th e  le f t co lic  fle x u re  is th e  w a te rs h e d  fo r 
th e  neurovascu la r supply. W ith  re sp e c t to  th e  a rte ries : th e  su pp ly  by 
th e  A. m e sen te rica  su pe rio r fo r  th e  C olon  a scendens and C olon  trans­
ve rsum  s h ifts  to  th e  supp ly  by  th e  A. m e sen te rica  in fe rio r fo r  th e  Colon 
desce n d en s  and upp e r R ectum .

i- Clinical Rem arks--------------------------------------

The co n n e c tio n s  b e tw e e n  th e  A. co lica  m edia  and th e  A. co lica s in is ­
tra , co lle c tive ly  re fe rred  to  as R IO LA N 's  anas to m o s is , are c lin ica lly  
im p o rta n t in m a lp e rfu s ion s  such as in cases o f a rte rio sc le ro s is  or 
fo llo w in g  an a rte ria l o cc lus ion  by  an e m bo lu s . S im ila r co nn e c tio ns  
e x is t in th e  area o f th e  D uo d e nu m  and th e  R ectum  (-*  Fig. 6.111).

Even the  com ple te  occlusion o f one o f the  th ree  unpaired abdom i­
nal a rte ries  (Truncus coe liacus, A. m e sen te rica  supe rio r, and A. 
m e sen te rica  in fe rio r) can la rge ly  be  co m pe n sa te d  fo r  w ith o u t in tes ­
tina l in fa rc tion . In te s tin a l m a ïpe rfus ion  fre q u e n tly  causes abdom ina l 
pain a fte r  m eals (postp rand ia l pain).
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Veins of the small and large in testine

Oesophagus

V. cava inferior 

Vv. hepaticae

Hepar

V. gastrica sinistra 

V. portae hepatis

V. gastrica dextra

V. cystica 

Vesica biliaris [fellea]

V. m esenterica superior

V. gastroomentalis dextra 

Vv. pancreaticoduodenales

Colon 

V. colica 

V.

Vv. oesophageae

Gaster

V. splenica [lienalis]

Vv. gastricae breves 

Splen [Lien]

V. gastroomentalis sinistra 

V. m esenterica inferior

V. colica media 

V. colica sinistra

Duodenum

Vv. jejunales; Vv. ileales 

Colon descendens

Vv. sigmoideae 

V. rectalis superior

V. appendicularis

Rectum

Fig. 6 .49  V e ins  o f th e  sm all in tes tin e , In tes tin u m  te n u e , and th e  
large in tes tin e , In tes tin u m  crassum ; ventra l v iew .
N am e and co u rse  o f th e  in tes tina l ve in s  are s im ila r to  th o s e  o f th e  ar­
te r ie s . The  ve ins  e n te r one  o f th e  th re e  m ain tr ib u ta rie s  o f th e  porta l 
ve in  (V. portae  hepatis): th e  V. m e sen te rica  su pe rio r m e rge s  w ith  th e  V. 
sp len ica  beh ind  th e  pancrea tic  head to  fo rm  th e  V. portae  hepa tis . The 
V. m e sen te rica  in fe rio r d ra ins in to  th e  V. sp len ica  (70 % o f all cases) or 
in to  th e  V. m e sen te rica  su pe rio r (30% ).

D e v e lo p m e n ta l^ , th e  le f t co lic  fle xu re  is th e  w a te rs h e d  fo r  th e  neuro ­
vascu la r supp ly . W ith  re sp e c t to  th e  ve ins : fro m  th e  C olon  ascendens 
and C olon tra n sve rsu m  ve no u s  b lood  d ra ins  in to  th e  V. m e sen te rica  
su pe rio r and fro m  th e  C olon desce n d en s  and th e  upper R ectum  th e  
venous b lood dra ins in to  th e  V. m e sen te rica  in ferio r.

B ranches o f th e  V. m esen te rica  superior:
•  V. g a s tro om e n ta lis  dextra  w ith  Vv. pancrea ticoduodena les
• Vv. pancreaticae
• Vv. je juna les  and ileales
•  V. ileocolica
•  V. co lica dextra
•  V. co lica m edia
B ranches o f th e  V. m esen te rica  in ferior:
•  V. co lica s in is tra
• Vv. s igm o ideae
•  V. rec ta lis  superio r: th is  ve in  has co n n e c tio n s  to  th e  V. rec ta lis  m e ­

dia and th e  V. rec ta lis  in fe rio r, w h ic h  are tr ib u ta rie s  o f th e  V. cava 
in fe rio r.

i- Clinical Rem arks--------------------------------------
In cases o f h igh b lood  p ressu re  in th e  porta l sy s te m  (porta l h ype rten ­
sion), such as in live r c irrhos is , ana s tom o se s  b e tw e e n  th e  venous 
s y s te m s  o f th e  V. portae  h epa tis  and th e  V. cava (po rto cava l an a ­
s tom oses) m ay d eve lop  ( - *  Fig. 6 .70). These  inc lude  co nn e c tio ns  
b e tw e e n  th e  V. rec ta lis  su pe rio r and th e  V. rec ta lis  m edia, and V. 
rec ta lis  in fe rio r, re spective ly , w h ic h  drain in to  th e  V. cava in ferio r.

They are  c lin ica lly  less im p o rta n t and are no t, as p rev io u s ly  assu­
m ed, th e  cause  o f haem orrho ids . W h e n  app ly ing  recta l s u pp o s ito ­
ries, it is he lp fu l to  k n o w  th a t th e  d rugs are absorbed  by th e  rectal 
ve ins  to  bypass th e  live r and to  e n te r th e  genera l c ircu la tion  via th e  
V. cava in fe rio r, th u s , p reve n tin g  h epa tic  m e ta b o lism  and potentia l 
deg radation  o f th e  d rugs in th e  liver.
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Lymph vessels of the in testines

Nodi lymphoidei lumbales

Truncus intestinalis

Cisterna chyli

Trunci lumbales

Nodi lymphoidei colici medii

Nodi lymphoidei colici sinistri

Nodi lymphoidei 
m esenterici inferiores

Nodi lymphoidei iliaci interni

Nodi lymphoidei

Nodi lymphoidei 
m esenterici superiores

Nodi lymphoidei mesocolici

Nodi lymphoidei paracolici

Nodi lymphoidei colici dextri 

Nodi lymphoidei ileocolici

Nodi lymphoidei juxtaintestinales

Fig. 6 .50  Lym ph vessels and reg ion a l lym p h  nodes o f th e  sm all 
in tes tin e , In tes tin u m  te n u e , and th e  large in tes tin e , In tes tin u m  
crassum .
The respe c tive  g roups  o f lym ph  nodes (a to ta l o f 100 to  200  lym ph 
nodes) are co lou red  d if fe re n tly  accord ing  to  th e ir  dra inage areas, (ac­
co rd in g  to  [1])
Loca ted  d ire c tly  a d jacen t to  th e  sm a ll in te s tin e  are th e  Nodi lym pho ide i 
jux ta in te s tin a le s , ad jacent to  th e  large in te s tin e  th e  N od i lym pho ide i 
paracolic i. A fte r  f iltra tio n  in severa l success ive  lym ph  s ta tio n s  a long the  
vascu la r arcades (e.g. N od i lym pho ide i co lic i dex tri, co lic i m edii, co lic i 
s in is tri, ileoco lic i, m esoco lic i), th e  lym ph  e n te rs  in to  tw o  m a jo r drainage 
sys te m s:
•  From  th e  en tire  sm all in tes tin e  as w e ll as C aecum , Colon ascen­

dens, and Colon tran sv e rsu m , th e  lym ph  dra ins in to  th e  N o d i ly m ­
ph o id e i m esen te ric i superio res  a t th e  o rig in  o f th e  A. m esen te rica  
supe rio r and fu r th e r  via th e  T ru n cus  in tes tin a lis  in to  th e  D uc tus  th o - 
rac icus (green).

i-Clinical Rem arks--------------------------------------
The ly m p h a tic  d ra inage  p lays a c lin ica lly  im p o rta n t ro le  in th e  diag­
nos is  o f co lon  ca rc inom as s ince  th e  th e ra pe u tic  approach depends 
on th e  s tage  o f  th e  d isease  (stag ing). Lym ph  node m e ta s ta se s  o f tu ­
m o u rs  in th e  area o f th e  C olon  a scendens o r C olon tra n sve rsu m  are 
e xpe c ted  to  appear in th e  N od i lym ph o id e i m e sen te ric i supe rio res .

•  F rom  th e  Colon descendens. C o lon  s ig m o id e u m , and pro x im a l 
rec tu m , th e  lym ph  reaches th e  N o d i ly m p h o id e i m esen te ric i in fe- 
riores at th e  o rig in  o f th e  A . m e sen te rica  in fe rio r (ye llow ) and fu rth e r 
via th e  re tro pe rito n ea l para-aorta l lym ph  nodes (Nodi lym pho ide i 
lum ba les , g rey) in to  th e  T runci lum ba les  (grey).

The d ista l rec tu m  and th e  anal canal a lso drain in to  th e  T runci lum ba­
les. The f ir s t  lym ph  node  s ta tio n s , h o w e ve r, are th e  N od i lym pho ide i 
iliaci in te rn i, and th e  N od i lym ph o id e i ingu ina les (pink, tu rq u o ise ) fo r  th e  
te rm ina l se g m e n t o f th e  anal canal, respective ly .

D e v e lo p m e n ta l^ , th e  le f t co lic  fle xu re  is th e  w a te rs h e d  fo r  th e  neuro ­
vascu la r supply. W ith  re sp e c t to  th e  lym p h a tic  d rainage: th e  N od i lym ­
pho ide i m e se n te ric i supe rio res  are th e  reg ional lym ph  nodes fo r  th e  
C olon ascendens and C olon tra n sve rsu m , w he re a s  th e  N od i lym ph o ­
ide i m e se n te ric i in fe rio re s  drain  th e  C olon descendens.

C arc inom as in th e  C olon d escendens , h o w e ve r, m e ta s ta s ise  in to  
th e  Nodi lym ph o id e i m e sen te ric i in fe r io re s  a long th e  re tro pe rito n ea l 
A. m e sen te rica  in fe rio r and o fte n  c o n n e c t to  o th e r re tro pe rito n ea l 
lym ph  nodes.
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Innervation o f the in testines

Plexus intermesentericus

N. hypogastricus sinister

N. splanchnicus major dexter

Truncus vagalis anterior

Plexus hepaticus

Truncus vagalis posterior

N. splanchnicus major sinister

Plexus

Ganglion m esentericum  
superius

Ganglia coeliaca

N. splanchnicus minor 

Plexus splenicus 

Ganglion aorticorenale

Plexus renalis

Plexus uretericus

Ganglion mesentericum  
inferius

Plexus mesentericus  
inferior

Branches of the Plexus 
hypogastricus inferior 
to  the Colon descendens 
and Colon sigmoideum

Plexus mesentericus  
superior

Truncus sympathicus

Plexus hypogastricus superior

N. hypogastricus dexter 

Nn. splanchnici pelvici (S2-4)

Plexus hypogastricus inferior

Fig. 6.51 A u to n o m ic  in n e rv a tio n  o f th e  sm all in tes tin e , 
In tes tin u m  te n u e , and la rge  in te s tin e , In te s tin u m  crassum ; ventra l 
v ie w , (accord ing  to  [1])
The  a u to n o m ic  nerves o f th e  s y m p a th e tic  (green) and p a rasym pa the tic  
(purple) ne rvous sys te m  gene ra te  a p lexus a t th e  a n te rio r s ide  o f th e  
A o rta  (P lexus aorticus  ab d o m in a lis ). These  nerve  fib re s  co n tin u e  
a long th e  m a jo r b ranches o f th e  A o rta  to  reach th e  ta rg e t o rgans. Sm all 
and large in te s tin e s  are innerva ted  by fib re s  derived  fro m  th e  p lexus 
around  th e  th re e  m a jo r v iscera l b ranches o f th e  A o rta  (Plexus coelia- 
cus. P lexus m esen te ricu s  s uperio r and Plexus m esen te ricu s  in feri­
or).
The perikarya  o f th e  p reg an g lio n ic  s y m p a th e tic  neuron s  are loca ted 
in th e  in te rm e d io la te ra l ce ll co lu m n  o f th e  sp ina l co rd. T h e ir axons 
reach th e  s y m p a th e tic  tru n k  (Truncus sym p ath icu s ) and course  w ith o u t 
synaps ing  in th e  Nn. sp lanchn ic i m a jo r and m in o r to  th e  p lexus  around 
th e  A o rta , w h e re  th e y  fin a lly  synapse  in th e  re spe c tive  ganglia  (G an­
g lion  coe liacum . G an g lia  m esen te rica  superius  and in ferius) to  
pos tg an g lio n ic  neurons. A xo n s  o f th e  postg an g lio n ic  neurons trave l 
a long th e  a rte ries  to  reach th e  in tes tines .
P reg anglion ic  p a ras y m p a th e tic  neurons o f th e  N n. vag i [X ] course  
a long th e  O esophagus as T runci vaga les a n te rio r and poste rio r, pass

th ro u g h  th e  d iaphragm  and reach th e  viscera l nerve  p lexus o f th e  A orta  
a bdom ina lis . They pass th ro u g h  th e  ganglia  w ith o u t synapsing  to  reach 
th e  postg an g lio n ic  n eu rons  w ith in  th e  w a ll o r in th e  v ic in ity  o f  th e  ta rg e t 
o rgans. The innerva tion  area o f th e  Nn. vagi [X] ends in th e  P lexus 
m e se n te ricu s  su pe rio r and, th u s , in th e  area o f th e  le f t co lic  fle xu re . 
The C olon  desce n d en s  is innerva ted  by th e  sacral d ivision  o f th e  p a ­
ra s y m p a th e tic  nervous sys tem . The p regang lion ic  pa ra sym p a th e tic  
n eu rons  are loca lised a t th e  S 2 -S 4  sp ina l co rd  leve l and th e  nerve  fib re s  
leave th e  sp ina l nerves as Nn. sp lanchn ic i pe lv ic i. They are synapsed  in 
th e  ganglia  o f th e  P lexus hypo g a s tricus  in fe rio r in th e  v ic in ity  o f the  
R ectum . The p os tgang lion ic  nerve  fib re s  e ith e r ascend to  th e  P lexus 
m e se n te ricu s  in fe rio r (n o t sh ow n ) o r d ire c tly  reach th e  C olon d esce n ­
dens.
The p a ras y m p a th e tic  inne rva tion  s tim u la te s , and th e  s ym p a th e tic
inne rva tion  in h ib its  p eris ta ls is  and perfu s io n  o f th e  in tes tin e s .
For deve lo pm e n ta l reasons, th e  le f t co lic  fle xu re  is th e  w a te rs h e d  fo r 
th e  neu rovascu la r supply. W ith  re sp e c t to  th e  a u to n o m ic  innerva tion : 
C olon a scendens and C olon tra n sve rsu m  are innerva ted  fro m  th e  Ple­
xu s  m e se n te ricu s  supe rio r, w h e re a s  th e  C olon  descendens  is innerva ­
te d  by th e  P lexus m e se n te ricu s  in fe rio r (cranial/sacral d iv is ion  o f th e  
p a ra sym p a th e tic  sys tem ).
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Large in testine, imaging

Flexura coli sinistra

Colon transversum 

Haustrae coli

Colon descendens

Fig. 6 .52  Large in tes tin e , In tes tin u m  crassum ; radiograph in m e d iu m  and air (doub le  c o n tra s t barium  enem a). P ositiona l varia tions
a n te rop o s te rio r (AP) beam  p ro je c tio n  a fte r  app lica tion  o f co n tra s t o f th e  C olon  tra n sve rsu m  can be d e te c te d  (-» Fig. 6.53).

Flexura coli dextra

Caecum 
Appendix vermiformis

Colon sigmoideum

Figs. 6 .53a to  d P ositional v aria tio n s  o f th e  tran sverse  colon. 
Colon tran sv e rsu m ; ventra l v iew .

Fig. 6 .54  A scending  colon. Colon ascendens; end o sco py  o f the  
co lon  (co loscopy).
In c o n tra s t to  th e  c ircu la r m ucosa l fo ld s  o f th e  sm a ll in tes tin e , th e  
m ucosa l fo ld s  o f th e  large in te s tin e  are c rescen t-shaped  (Plicae sem i- 
lunares).

[- Clinical Rem arks--------------------------------------
M a lig na n t tu m o u rs  o f th e  co lon  (colon carc inom as) are am ong  
th e  m o s t co m m o n  m a lignanc ies  in bo th , m en  and w o m e n , and 
th e re fo re  c o n tr ib u te  su bs ta n tia lly  to  th e  causes o f dea th  in the  
W e s te rn  w o rld . W ith  p reve n tive  m edica l check-ups th e  n u m b e r o f 
dea ths  cou ld  be  reduced . C o loscopy  is re co m m e n d e d  as d iagnos tic  
m e th o d  o f cho ice  fo r  th e  d e te c tio n  o f co lon  ca rc inom a  and th e  cos ts  
are covered  by  th e  pub lic  hea lth  sy s te m . N o t on ly  does co loscopy

enab le  th e  inspec tion  o f  th e  m ucosa  b u t it a lso a llo w s  ta k ing  b iop­
s ies  fo r  d e fin ite  d iag n os tics  by  a pa th o lo g is t. The  im po rta n ce  o f th e  
rad io log ica l c o n tra s t im ag ing  has dec lined . H o w e ve r, th is  conven ­
tiona l rad io log ica l m e th o d  a llo w s  to  ob ta in  a re liab le  d iagnosis  based 
on ch a ra c te ris tic  a lte ra tions  o f th e  shape and pos itio n  o f th e  lum en 
in cases w h e re  end o sco py  is n o t p oss ib le  (e.g. o b s tru c tin g  tu m o u rs  
o r d iseases loca ted  benea th  th e  m ucosa l lin ing).
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Projection o f liver and gallbladder

Viscera of the Abdom en Development -► Stomach -► Intestines Liver and gallbladder

Pulmo

Diaphragma - 

— H e p ar—

—  Gaster

— Splen [Lien]
— Pancréas -
— Duodenum
—  Jejunum

-------C o lo n -------------------

Vesica biliaris [feliea]

--------Ileum --------------------

Appendix vermiformis-

Figs. 6 .55a and b P ro jection  o f th e  viscera o n to  th e  body  
surface; ve n tra l (a) and dorsa l (b) v iew s .
The  live r and ga llb ladder are loca ted  in tra p e rito n e a lly  in th e  righ t epi­
g as triu m . The  fu n d u s  o f th e  ga llb ladder p ro je c ts  o n to  th e  righ t m idc la - 
v icu la r line a t th e  leve l o f rib IX. The le f t lobe o f th e  live r is loca ted  in th e  
le f t E p igastrium  (up to  th e  le f t m idc lav icu la r line) an te rio r to  th e  stom ach . 
The  pos itio n  o f th e  live r va ries  w ith  resp ira tion  (lo w e r w ith  insp ira tion , 
h ighe r w ith  exp ira tion) because  its  A rea nuda is a tta ch e d  to  th e  dia­
phragm . T h e re fo re , its  pos itio n  is a lso d e p e n d e n t on th e  size o f th e

lung. B ecause o f th e  dom e-shaped  d iaphragm , th e  a n te rio r and p o s te ­
rio r s ide  o f th e  live r is covered  in p a rt by  th e  p leura l ca v ity  (-» Fig. 6.124). 
Up to  th e  m idc lav icu la r line, th e  in fe rio r m arg in  o f th e  live r usua lly 
co -loca tes  w ith  th e  r ig h t in fe rio r costa l m arg in  and, thus , th e  live r is no t 
palpable. W ith  an en la rged  lung, such  as w ith  p u lm o n a ry  em ph yse m a  
in a sm o ke r, th e  live r m ay be palpable  w ith o u t be ing  en la rged . The to ­
pog raphy o f th e  live r is a lso im p o rta n t fo r  d ia g n os tic  p roce d u res  such 
as live r b iops ies  (-» Fig. 6.75).

i- Clinical Rem arks--------------------------------------
A  co m p le te  physica l exam ina tion  inc ludes th e  pa lpa tion  o f th e  liver 
to  d e te rm in e  its  size. C hanges in c o n s is te n cy  and size  m ay  a lready 
s u g g e s t certa in  co n d itio n s  such as a fa t ty  liver (d iabetes m e llitus , 
a lcoho l abuse), in fla m m a tio n  (hepa titis ) due to  v ira l in fe c tio n s  or 
a lcoho lism , o r live r c irrhosis as th e  te rm ina l s tage  o f a lm o s t all live r 
pa tho log ies . Palpation o f th e  live r m arg in  a lone is n o t s u ffic ie n t to  
d e te rm in e  th e  size o f th e  liver, s ince  th e  a na to m y  o f th e  lung and th e

pos itio n  o f th e  d iaphragm  in flu e n ce  th e  pos itio n  o f th e  live r m arg ins. 
T h e re fo re  th e  pa lpa tion  o f th e  in fe rio r live r m arg in  du ring  inha lation  
is co m p le m e n te d  by th e  percuss ion  o f  th e  live r to  d e te rm in e  th e  
upp e r m arg in  o f th e  live r unde rnea th  th e  rib  cage. The craniocaudal 
d ia m e te r o f a norm a l live r shou ld  n o t e xceed  12 cm  in th e  m idc la ­
v icu la r line.
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D evelopm ent o f the liver and gallbladder

Dorsal pancreatic bud

Duodenum 

Dorsal mesentery

Hepar

Ductus choledochus 
[biliaris]

Vesica biliaris 
[fellea]

Ren

Mesogastrium dorsale

Splen [Lien]

Truncus coeliacus

Ventral and dorsal 
pancreatic buds

Gaster

Omentum minus

Hepar

Lig. falciform e

V. umbilicalis

Figs. 6 .56a to  c D ev e lo p m e n ta l s tag es  o f th e  liver, H epar, and  
th e  ga llb ladd er. Vesica b iliaris , in w e e k s  4 to  5. [20]
The e p ithe lia l t is su e s  o f live r and ga llb ladde r de rive  fro m  th e  e ndoderm  
o f th e  p rim o rd ia l g u t a t th e  leve l o f th e  fu tu re  D uodenum . In w e e k  4 
(from  day 22 on) th e  e nd o d e rm  fo rm s  a th icken in g  (hepa tic  d ive rtic u ­
lu m ) w h ic h  d iv ides  in to  a supe rio r live r p r im o rd iu m  and an in fe rio r pri- 
m o rd iu m  fo r  th e  bile  sys te m  (a and b). The e p ith e liu m  o f th e  live r p ri­
m o rd iu m  g ro w s  in to  th e  co nn e c tive  tis s u e  o f th e  S ep tu m  tra n sve rsu m

in w h ic h  is le ts  o f hae m a to p o ie s is  deve lop . Th is  w a y , th e  co nn e c tive  
tis su e  c o m p o n e n ts  and th e  in trah e p a tic  b lood  ve sse ls  (s inuso ids) in te r­
m ing le  w ith  th e  live r p r im o rd iu m . The live r th e n  g ro w s  in to  th e  M e so ­
gas triu m  ven tra le  (c) and, thus , sp lits  it in to  a M e so h e p a ticu m  ven tra le  
and a M e so h e p a ticu m  dorsa le  (-» Fig. 6 .1). The M e so h e p a ticu m  ven ­
tra le  deve lops in to  th e  Lig. fa lc ifo rm e  h ep a tis  and co nn e c ts  to  th e  
ventra l b ody  w a ll. The  M e so h e p a ticu m  dorsa le  b eco m e s th e  O m e n ­
tu m  m inus  c o nn e c tin g  th e  live r w ith  th e  s to m a ch  and th e  D uodenum .
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Liver, overv iew

Lobus hepatis sinister, 
Facies diaphragm atica

Lig. triangulare dextrum

Lobus hepatis dexter, 
Facies diaphragm atica

Lig. falciforme

Lig. teres hepatis

Vesica biliaris [fellea]

Margo inferior

Lig. coronarium

Diaphragma

Lig. triangulare 
sinistrum

Impressio suprarenalis

Lig. coronarium

V. portae hepatis

Impressio renalis

Appendix fibrosa hepatis 

Impressio oesophagea 

Lobus caudatus

Impressio gastrica

A. hepatica propria

V. cava inferior

teres hepatis

Lobus hepatis sinister

Porta hepatis

Margo inferior 

Fissura ligamenti teretis

6.58
Incisura ligamenti 

Lig.

Ductus choledochus 
[biliaris]

A. lobi caudati 

Impressio duodenalis

A. cystica 

Impressio colica

Lobus hepatis dexter

Lobus quadratus Vesica biliaris [fellea]

Fig. 6 .57  and Fig. 6 .58  Liver, H epar; ventra l {-» Fig. 6 .57) and dorsa l 
caudal (-» Fig. 6 .58) v ie w s . For exp lanations  - * •  F igure 6.59.
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Liver, overv iew

falciforme

Lig. coronarium

dexter,
Lobus hepatis sinister,

Tunica serosa

Lobus hepatis
Tunica serosa

Appendix fibrosa hepatis
Peritoneum

V. cava inferior

cavae)

Fig. 6 .59  Liver, H epar; cranial v iew .
The live r is th e  la rgest g land (1 2 0 0 -1 8 0 0  g) and th e  m ain m e ta b o lic  o r­
gan o f th e  body. The Facies d iaphragm atica  is ad jacent to  th e  d ia­
phragm  and th e  Facies v isce ra lis  w ith  th e  an te rio r lo w e r m arg in  (M argo 
in fe rio r) p o in ts  to w a rd s  th e  abdom ina l v iscera  (-» Figs. 6 .57  and 6.58). 
The Facies d iap h rag m a tic a  is p a rtly  a dh e re n t to  th e  d iaphragm  and 
lacks th e  peritonea l lin ing  in th is  area (A rea nuda). The live r is d iv ided 
in a la rge r righ t and a sm a lle r le f t lobe (Lobus d e x te r  and Lobus sinis­
ter) w h ic h  are separa ted  ve n tra lly  by th e  Lig. fa lc ifo rm e . The la tte r con ­
tin u e s  as Lig. co rona rium  w h ic h  th e n  b eco m e s th e  r ig h t and le f t Lig. 
tr iangu la re  c o nn e c tin g  to  th e  d iaphragm . The  Lig. tr iangu la re  s in is tru m  
c o n tin u e s  in to  th e  fib ro u s  A p p en d ix  fib rosa  hepatis . The  fre e  m arg in  o f 
th e  Lig. fa lc ifo rm e  co n ta in s  th e  Lig. te re s  hepa tis  (re m na n t o f th e  p re ­
natal V. um bilica lis). B oth  lig a m en ts  c o n n e c t to  th e  ve n tra l abdom ina l 
w a ll.
A t th e  Facies viscera lis  th e  Fissura lig a m en ti te re tis  hepa tis  co n tin u e s

to  th e  Porta hepa tis  w h ic h  harbours th e  vascu la r s tru c tu re s  to  and fro m  
th e  live r (V. portae  hepatis , A. hepatica  propria , D uc tus  hepa ticus  c o m ­
m unis). Cranially, th e  Lig. ve no su m  (rem nan t o f th e  prenata l D uctus  
venosus) is sh ow n . On th e  r ig h t s ide  o f th e  Porta hepa tis  (h ilum  o f th e  
liver), th e  V. cava in fe rio r is loca ted  in a su pe rio r g roove  and th e  gallb lad­
d er (Vesica b ilia ris ) is e m be d d ed  in th e  in fe rio r Fossa vesicae  biliaris. 
The  Lig. te re s  hepatis , L ig. ve no su m , V. cava in fe rio r, and ga llb ladder 
d e linea te  tw o  rec tangu lar areas on both  s ides  o f th e  Porta hepa tis  a t 
th e  in fe rio r s ide  o f th e  righ t h epa tic  lobe, th e  ventra l Lobus q u ad ratus  
and th e  dorsa l Lobus caudatus . The live r is n o t covered  by  pe rito n e um  
in fo u r la rge r areas: A rea nuda, Porta hepa tis , bed o f th e  ga llb ladder, 
and g roove  o f th e  V. cava in fe rio r.
In v ivo, th e  live r is de fo rm ab le  and adjusts  to  th e  shape o f th e  surround­
ing o rgans. In fix e d  co nd itio n , a d jacen t o rgans cause  im pre ss ion s  
w h ic h  are fixa tion  a rtifa c ts  w ith o u t fu r th e r  re levance, a lthough  th e y  pro­
v ide  pos itiona l in fo rm a tio n  a bo u t th e  liver.
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Structure o f the liver

Fig. 6 .60  Liver, H epar; sag itta l se c tion  th ro u g h  th e  righ t lobe o f the  
liver.
The vascu la r and b ile  d u c t s tru c tu re s  e n te rin g  th e  live r a t th e  h ilum  (V. 
portae  hepatis , A . hepatica  propria , D uctus  hepa ticus  co m m un is ) are 
su rrounded  by co nn e c tive  tissu e . They branch w ith in  th e  parenchym a 
o f th e  liver, and crea te  th e  G LIS S O N 's  tr ia d  (portal triad) in th e  porta l 
tra c ts  (porta l canals) H  Fig. 6.61).
The live r ve ins  (Vv. hepaticae) and th e ir  tr ib u ta rie s  w h ic h  drain  the  
b lood  fro m  th e  live r in to  th e  V. cava in fe rio r course  sepa ra te ly  fro m  th e  
ve sse ls  o f  th e  G LIS S O N 's  triad.

Fig. 6.61 S tru c tu re  o f th e  liver, H epar; m icrosco p ic  v ie w . [24]
The  s tru c tu ra l u n it o f th e  live r parenchym a is th e  hepa tic  lobu le  w h ich  
co ns is ts  o f radia lly o rie n te d  trabecu lae  o f hepatocy tes . The classica l 
a lm o s t hexagona l h ep atic  lobu le  is su rrounded  by p o rta l tra c ts  at 
th re e  to  s ix  co rne rs . Th ree  s tru c tu re s  re fe rred  to  co lle c tive ly  as 
G L IS S O N 's  tr ia d  (porta l tr ia d ) are a lw a ys  fo u n d  in th e  porta l tract, 
e m be d d ed  in co nn e c tive  tis s u e  (A. and V. in te rlobu la ris , D uctus  b ilife r 
in te rlobu la ris ). The  ce n trilo b u la r ve nu le  (V. cen tra lis ) is loca ted  in th e

i- Clinical Rem arks--------------------------------------
The b lood  f lo w  in th e  hepa tic  lobu les  is e x tre m e ly  im p o rta n t fo r  th e  
live r fu n c tio n . In live r c irrhosis, th e  s tru c tu re  o f th e  h epa tic  lobules 
is a lte red  by  nodu lar co nn e c tive  tis su e  re m od e llin g  o f th e  parenchy­
m a w h ic h  c o m p ro m ise s  th e  b lood  flo w . The  high parenchym al res is­

cen tre  o f th e  hepa tic  lobule and co llec ts  th e  b lood fro m  th e  liver s inus­
o ids  w h ic h  o rig ina lly  d e rives  th e  a rte ries  and ve in s  a t th e  pe rip h ery  o f 
th e  lobu le. The  ce n trilo b u la r venu le  th e n  dra ins in to  th e  Vv. sub lobu la - 
res, w h ic h  are b ranches o f th e  Vv. hepaticae. The s lo w  radial b lood  f lo w  
in th e  s inu so ids  enab les  h ep a to cy te s  to  absorb  n u tr ie n ts  and m e ta b o li­
te s  and to  se c re te  syn th e s ise d  p ro te in s  as fo r  exam p le  p lasm a p ro te -

tance  in th e  live r re su lts  in an increased  b lood p ressu re  in th e  porta l 
ve in  (p o rta l hyp erten s io n ). This cond itio n  m ay re-canalise o r open 
p o rto cava l anas to m o ses  (-» Fig. 6.70).

Lig. coronarium 

Vv. hepaticae

Margo inferior

Lig. coronarium

Area nuda

triad

Facies visceralis

Facies diaphragmatica, 
Pars anterior
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Segm ents of the liver

Fig. 6 .62  and Fig. 6 .63  S e g m e n ts  o f th e  liver, H epar; ventra l 
(-» Fig. 6 .62) and dorsa l (-» Fig. 6 .63) v ie w s . Ind iv idual live r se g m e n ts  
are co lo u re d  d iffe re n tly .
The th re e  a lm o s t ve rtica lly  o r ien ted  liver ve ins  (Vv. hepaticae, 
-» Fig. 6 .64) d iv ide  th e  live r in to  fo u r a d jacen t se g m e n ts . The  S e g m e n -  
tu m  la te ra le  co rresponds  to  th e  ana tom ica l le f t lobe o f th e  live r and is 
bo rde red  by th e  Lig. fa lc ifo rm e  hepatis , w h ic h  is ad jacent to  th e  le ft

live r ve in . The S e g m e n tu m  m ed ia le  is loca ted  b e tw e e n  th e  Lig. fa lc i­
fo rm e  and th e  ga llb ladder a t th e  leve l o f th e  m idd le  live r ve in . To the  
righ t s ide , th e  S e g m e n tu m  a n te riu s  and th e  S e g m e n tu m  posterius
fo llo w  and are  separa ted  by  th e  righ t live r ve in , w h ic h  is n o t v is ib le  on 
th e  live r su rface . The  s tru c tu re s  o f th e  p o rta l tr ia d  organ ise  th e se  liver 
se g m e n ts  in to  e ig h t fu n c tio n a l and c lin ica lly  im p o rta n t liver seg­
m en ts  (-» Fig. 6 .64) w h ic h  are ind ica ted  here  by  d if fe re n t co lou ra tions.
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Segm ents o f the liver

V. hepatica dextra

V. cava inferior

V. hepatica intermedia

V. hepatica sinistra

Ductus hepaticus communis

Vesica biliaris [fellea]

Ductus cysticus

V. cava inferior 

A. hepatica propria 

Ductus choledochus

V. portae hepatis 

Lig. hepatoduodenale

Lig. falciforme hepatis 

Lig. teres hepatis

I Lobus caudatus
II Segmentum laterale superius
III Segmentum laterale inferius 
IVa Segmentum mediale superius 
IVb Segmentum mediale inferius
V Segmentum anterius inferius
VI Segmentum posterius inferius
VII Segmentum posterius superius
VIII Segmentum anterius superius

Fig. 6 .64  S c h e m atic  illu s tra tio n  o f th e  live r s eg m en ts  a nd  th e ir  
re la tions  to  th e  in tra h e p a tic  b lood  vessels and th e  b ile  ducts;
ve n tra l v iew , (accord ing  to  [1])
The  live r is d iv ided  in to  e ig h t fu n c tio n a l seg m e n ts  w h ic h  are supp lied  
by  one  branch o f th e  porta l triad  (V. portae  hepatis , A. hepatica  propria, 
D uc tus  hepa ticus  co m m un is ) each and th e re fo re  are fu n c tio n a lly  inde­
p en den t. T w o  se g m e n ts  each are co m b in e d  by  th e  ve rtica lly  o r ien ted  
th re e  live r ve ins  to  fo u r ad jacent live r se g m e n ts  (-» Figs. 6 .62  and 6.63).

It is o f  fu n c tio na l im po rta n ce  th a t seg m e n ts  I to  IV  are su pp lied  by 
b ranches o f th e  le f t porta l triad  and can be co m b in e d  to  a fu n c tio na l le ft 
live r lobe. The seg m e n ts  V  to  V III are supp lied  by  b ranches o f the  
righ t porta l tr ia d  and re p re se n t th e  fu n c tio n a l r ig h t liver lobe. A s a 
resu lt, th e  b o rde r b e tw e e n  th e  fu n c tio n a l r igh t and le f t live r lobes is lo­
ca ted  in th e  sag itta l p lane b e tw e e n  th e  V. cava in fe rio r and ga llb ladder 
and n o t a t th e  leve l o f th e  Lig. fa lc ifo rm e  hepatis.

i- Clinical Rem arks--------------------------------------
In visceral surgery , th e  live r se g m e n ts  are c lin ica lly  o f g rea t re le­
vance . The  e x is te n ce  o f live r se g m e n ts  a llo w s  th e  resec tion  o f in­
d iv idual se g m e n ts  and th e ir  supp ly ing  vesse ls  w ith o u t e x te n s ive  
b lood  loss. Loca lised live r pa tho log ies , such  as so lita ry  live r m é ta s ta ­
sés, can be tre a te d  by th e  su rg ica l resec tion  o f ind iv idua l se g m e n ts

in d if fe re n t pa rts  o f th e  live r w ith o u t co m p ro m is in g  th e  live r fu n c tio n  
as a w h o le . The  liga tion  o f th e  ind iv idua l b ranches o f th e  supp ly ing  
ve sse ls  and th e  su b se q u e n t d isco lo u ra tio n  o f th e  respe c tive  seg ­
m e n t due to  lack o f pe rfu s io n  enab les th e  su rgeon  to  id e n tify  each 
se gm e n t.
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Segm ents of the liver

Lobus sinister

Lobus caudatus

Fig. 6 .65  to  Fig. 6 .67  S e g m e n ts  o f th e  liver, H epar; ventra l
{-» Fig. 6 .65), dorsocauda l (-*  Fig. 6 .66), and dorsocran ia l (-» Fig. 6.67)
v ie w , (accord ing  to  [1])
B ecause o f  th e ir  c lin ica l re levance  fo r  v iscera l su rgery, th e  live r seg ­
m e n ts  are m arked  in th is  fig u re  w ith  R om an num era ls  (-» Fig. 6 .64) on 
th e  live r su rface . The Lobus cauda tus  re p re se n ts  se g m e n t I a t th e  un­
ders ide  o f th e  ana tom ica l r igh t lobe o f th e  liver. H o w e ve r, th is  se g m e n t 
fu n c tio n a lly  be longs to  th e  le f t lobe o f th e  liver.

Lobus dexter
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Arteries of the liver and gallbladder

=50

Lig. teres hepatis

Vesica biliaris [fellea]

A. cystica

Ductus cysticus

V. portae hepatis 

Ductus choledochus [biliaris]

A. gastrica dextra

Duodenum

Lobus hepatis sinister

Ductus hepaticus communis 

A. hepatica propria 

Truncus coeliacus

A. gastrica sinistra 

Gaster

Splen [Lien]

A. hepatica communis

A. splenica [lienalis]

A. gastroomentalis sinistra

A. mesenterica superior 

A. gastroomentalis dextra

«10%  «3%

A. hepatica communis

= 12%

= 70%

Figs. 6 .68a to  f A rte rie s  o f th e  liver, H epar, and th e  ga llb ladder. 
Vesica b iliaris.
The live r is supp lied  by  th e  A . hepa tica  prop ria  derived  fro m  th e  A. 
hepatica  c o m m u n is , a d ire c t a rte ria l branch o f th e  T runcus coeliacus. 
A fte r  g iv ing  o f f  th e  A. gastrica  dextra , th e  A . hepatica  propria  courses 
w ith in  th e  Lig. h epa toduodena le  to g e th e r w ith  th e  V. portae  hepatis  
and th e  co m m o n  bile  d u c t (D uctus  cho ledochus) to  th e  h ilu m  o f th e  
liver. Here, th is  a rte ry  d iv ides  in to  th e  R. d e x te r and th e  R. s in is te r to  
th e  live r lobes. The  R. d e x te r g ives  rise  to  th e  A. cystica to  th e  gallb lad­
der. In 1 0 -2 0 %  o f all cases, th e  A. m e sen te rica  su pe rio r co n tr ib u te s  to  
th e  b lood  su pp ly  o f th e  righ t live r lobe, and th e  A . gastrica  s in is tra  con ­
tr ib u te s  to  th e  supp ly  o f th e  le f t live r lobe.

V aria tio n s  o f th e  b lood  su pp ly  o f th e  liver: 
a te x tb o o k  case
b co n tr ib u tio n  o f th e  A. m e sen te rica  su pe rio r to  th e  b lood  su pp ly  o f 

th e  righ t live r lobe 
c orig in  o f th e  A . hepatica  c o m m u n is  by  th e  A. m e sen te rica  supe rio r 
d b lood  su pp ly  o f th e  le f t live r lobe by th e  A . gastrica  s in is tra  
e co n tr ib u tio n  o f a b ranch o f th e  A . gastrica  s in is tra  to  th e  b lood 

supp ly  o f th e  le f t live r lobe in add ition  to  th e  R. s in is te r o f the  
A. hepatica  propria  

f  b lood  su pp ly  o f th e  lesse r cu rva tu re  o f th e  s to m a ch  by  an 
accesso ry  branch o f th e  A . hepatica  propria

A. mesenterica superior 

A. hepatica propria, R. dexter
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Veins o f the liver and gallbladder

Oesophagus

V. cava inferior

Vv. hepaticae

Hepar

V. gastrica sinistra 

V. portae hepatis 

V. gastrica dextra

V. cystica

Vesica biliaris [fellea]

V. m esenterica superior

V. gastroomentalis dextra 

Vv. pancreaticoduodenales

Colon ascendens 

V. colica dextra 

V. ileocolica

Vv. oesophageae

G aster

V. splenica [lienalis]

Vv. gastricae breves 

Splen [Lien]

V. gastroomentalis sinistra 

V. m esenterica inferior

V. colica media 

V. colica sinistra

Duodenum

Vv. jejunales; Vv. ileales 

Colon descendens

Vv. sigmoideae 

V. rectalis superior

V. appendicularis

Rectum

Fig. 6 .69  V e ins  o f th e  liver, H epar, and th e  ga llb ladd er. Vesica  
biliaris; ventra l v iew .
The live r has an inco m ing  and an o u tg o in g  ve no u s  sy s te m . The p o rta l 
vein  (V. portae  hepatis) co lle c ts  th e  n u trie n t-rich  b lood  fro m  th e  un­
paired  abdom ina l o rgans (s tom ach, in te s tin e s . Pancreas, sp leen) and 
fe e d s  th is  b lood, to g e th e r w ith  th e  a rte ria l b lood  fro m  th e  A. hepatica  
c o m m u n is , in to  th e  s inu so ids  o f th e  live r lobu les. Th ree  live r ve ins  (Vv. 
hepaticae, -» Fig. 6 .60) tra n s p o rt th e  b lood fro m  th e  live r to  th e  V. cava 
in fe rio r.
The  porta l ve in  has th re e  m ain tr ib u ta rie s : B eh ind  th e  head o f th e  Pan­
creas, th e  V. m e sen te rica  su pe rio r m e rge s  w ith  th e  V. sp len ica  to  fo rm  
th e  V. portae  hepatis . In m o s t cases (70 % ), th e  V. m e sen te rica  in fe rio r 
d ra ins  in to  th e  V. sp len ica ; in th e  rem ain ing  cases (30% ) it d ra ins in to  
th e  V. m e sen te rica  superio r.
B ranches o f th e  V. sp lenica (co llec ting  b lood  fro m  th e  sp leen  and 
fro m  parts  o f th e  s to m a ch  and Pancreas):
•  Vv. gas tricae  breves
•  V. g a s tro om e n ta lis  s in is tra
•  Vv. pancrea ticae  (from  th e  pancrea tic  ta il and body)

B ranches o f th e  V. m esen te rica  superior (co llec ting  b lood  fro m  parts 
o f th e  s to m a ch  and Pancreas, fro m  th e  e n tire  sm a ll in tes tin e , th e  Colon 
ascendens, and C olon transve rsum ):
•  V. g a s tro om e n ta lis  dex tra  w ith  Vv. pancrea ticoduodena les
•  Vv. pancreaticae (from  th e  pancrea tic  head and body)
•  Vv. je juna les  and ilea les
•  V. ileoco lica
•  V. co lica  dextra
•  V. co lica  m edia
B ranches o f th e  V. m esen te rica  in ferio r (co llec ting  b lood fro m  th e  
C olon descendens, and th e  upp e r R ectum ):
•  V. co lica  s in is tra
•  Vv. s igm o ideae
•  V. rec ta lis  supe rio r: th e  ve in  ana s tom o se s  w ith  th e  V. rec ta lis  m edia  

and th e  V. rec ta lis  in fe rio r, w h ic h  drain in to  th e  V. cava in ferio r.
In add ition , th e re  are ve ins  w h ic h  drain  d ire c tly  in to  th e  p o rta l vein  
o nce  th e  m ain ve no u s  b ranches have m erged :
•  V. cys tica  (from  th e  gallb ladder)
•  Vv. pa raum b ilica les  (via ve ins  in th e  Lig. te re s  h epa tis  fro m  th e  ab­

d om ina l w a ll a round  th e  U m bilicus)
•  Vv. gas tricae  dextra  and s in is tra  (from  th e  lesse r cu rva tu re  o f th e  

s tom ach)
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Portocaval anastom oses

V.

Fig. 6 .70  P ortocaval a n as to m o ses  (connections  b e tw e e n  th e  
p o rta l ve in  and th e  V. cava s u p e rio r /in fe rio r). T rib u ta rie s  to  th e  V. 
cava s u p e rio r/in fe rio r (blue), tr ib u ta rie s  to  th e  V. portae  hepa tis  
(purple).
There  are fo u r p oss ib le  co lla te ra l c ircu la tion s  via portocava l ana s tom o ­
ses (m arked by b lack c irc les):
•  Vv. gastricae  dex trae  and s in is trae  via oesophagea l ve ins  and ve ins 

o f th e  azygos sy s te m  to  th e  V. cava supe rio r. Th is  m ay  re su lt in 
th e  d ila tion  o f subm ucosa l ve in s  o f th e  O esophagus (oesophagea l 
varices).

•  Vv. pa raum b ilica les  via ve ins  o f th e  ve n tra l a bdom ina l w a ll (deep: Vv. 
ep igastricae  su pe rio r and in fe rio r; su pe rfic ia l: V. tho racoep igastrica  
and V. ep igastrica  supe rfic ia lis ) to  th e  V. cava su pe rio r and in fe rio r. 
D ila tion  o f th e  superfic ia l ve in s  m ay  appear as C ap u t m ed usae.

•  V. rec ta lis  su pe rio r via ve ins  o f th e  d is ta l re c tu m  and anal canal and 
via th e  V. iliaca in te rna  to  th e  V. cava in fe rio r

•  re tro pe rito n ea l ana s tom o se s  via th e  V. m e sen te rica  in fe rio r to  the  
V. te s ticu la ris /ova rica  w ith  c o nn e c tio n  to  th e  V. cava in fe rio r

i- Clinical Rem arks--------------------------------------
Increased b lood  p ressu re  in th e  porta l sy s te m  (po rta l h y p e rte n ­
sion; e.g. in live r c irrhos is ) m ay  cause th e  d ila tion  o r th e  open ing  o f 
th e  above m e n tio n e d  venous co nn e c tio ns  to  th e  s y s te m ic  venous 
sy s te m  (p o rto cava l anas to m o ses ). C lin ica lly  im p o rta n t are th e  con ­
n ec tio n s  to  th e  oesoph ag ea l veins because ru p tu re  o f oesophagea l 
va rices  m ay  re su lt in life -th re a ten in g  h a e m o rrh a g e , th e  m o s t c o m ­

m on cause  o f death  in p a tie n ts  w ith  live r c irrhos is . The co nn e c tio ns  
to  superfic ia l ve ins  o f th e  ventra l abdom ina l w a ll a re  o n ly  o f d iag­
n os tic  va lue . A lth o u g h  th e  C ap ut m ed usae  is rare, th e  appearance 
is so  ch ara c te ris tic  th a t a live r c irrhos is  ca n n o t be overlo o ked . The 
a nas tom oses  to  th e  re tro pe rito n ea l ve in s  and to  th e  ve ins  o f the  
in fe rio r re c tu m  and anal canal are c lin ica lly  n o t im po rta n t.

V. gastrica sinistra

V. azygos V. hem iazygos

(Plexus venosus submucosus) 

V. phrenica inferior 

V. hepatica

Vv. oesophageae

V. paraumbilicalis

V. cava inferior

V. epigastrica superficialis

V. iliaca communis

V. splenica [lienalis]

V. renalis sinistra 

V. testicularis/ovarica  

V. m esenterica inferior

V. colica sinistra

V. epigastrica inferior

V. iliaca interna

Vv. rectales inferiores

V. sigmoidea

V. rectalis superior

mesenterica superior

V. portae hepatis
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Lymph vessels o f the liver and gallbladder

Nodi lymphoidei phrenici inferiores Nodi lymphoidei phrenici superiores

Subperitoneal 
I)'mph vessel system

Caudal lymph drainage*

Nodi lymphoidei coeliaci

Cranial lymph drainage*

Intraparenchymal 
lymph vessel system

Nodus lymphoideus cysticus

Nodi lymphoidei hepatici

Fig. 6.71 Lym ph vessels and lym ph nodes o f th e  liver and bile
d u ct system .
The live r has tw o  lym p h  vessel system s:
•  th e  subp e rito ne a l sy s te m  a t th e  su rfa ce  o f th e  liver
•  th e  in traparenchym a l sy s te m  a longs ide  th e  s tru c tu re s  in th e  porta l 

triad  to  th e  h ilum  o f th e  liver
W ith  re sp e c t to  th e  reg ional lym ph  nodes, th e re  are tw o  m ajo r lym ph
dra in a g e  routes:
•  in caudal d irec tion  to  th e  h ilum  o f th e  live r (m o s t im po rta n t) via 

th e  N od i lym pho ide i hepa tic i a t th e  h ilum  o f th e  live r (-► Fig. 6.17) 
and fro m  th e re  via th e  N od i lym ph o id e i coe liac i to  th e  T ru n cus  in­
te s tin a lis

•  in crania l d irec tion  passing th e  d iap h rag m  via th e  Nodi lym ph o ­
ide i p h ren ic i in fe rio re s  and supe rio res  in to  th e  Nodi lym ph o id e i m e-

d ias tina les  an te rio re s  and pos te rio re s  w h ic h  drain  in to  th e  Trunci 
b ronch o m ed ias tin a les ; us ing  th is  dra inage pa thw ay, ca rc inom as o f 
th e  live r m ay a lso  m e ta s ta s ise  in to  th o ra c ic  lym ph  nodes.

There  are tw o  m in o r lym ph d ra inage  route:
•  to  th e  an te rio r abdom ina l w a ll via th e  lym ph  vesse ls  in th e  Lig. te re s  

hepa tis  to  th e  ingu ina l and axilla ry lym ph  nodes
•  to  th e  s to m a ch  and Pancreas fro m  th e  le f t lobe o f th e  liver
The g a llb la d d er usua lly  has its  o w n  N odus lym ph o id e u s  cys ticu s  in the
area o f th e  neck, w h ic h  dra ins in to  th e  lym ph  nodes a t th e  h ilum  o f th e
live r (in th e  caudal d irec tion ).

•  The a rro w s  d e p ic t th e  d ire c tio n  o f lym ph  dra inage fro m  th e  parenchy­
m a via th e  cranial o r caudal rou te .
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V. hepatica sinistra

V. cava inferior

V. hepatica intermedia

V. hepatica dextra

Liver, imaging

Diaphragma

Pulmo dexter, 
Lobus inferior

Fig. 6 .72  C onfluence  o f th e  liver veins , Vv. hepa ticae , w ith  th e  
V. cava in ferio r; u ltrasound  im age ; caudal v iew .

*  abdom ina l w a ll

Fig. 6 .73  Liver, Hepar, V. p o rta e  hepatis ; d e m o n s tra tio n  o f the  
branch in g  o f th e  p o rta l vein; u ltrasound  im age ; caudal v iew .

*  abdom ina l w a ll

Clinical Rem arks-----------------------------------------------------------------------------------------------------------

ty  live r deg e n era tio n  in h ep a titis  o r live r c irrhos is . Focal tu m o u rs  o r 
cys ts  are a lso d e te c ta b le . S ubsequen tly , live r b iops ies  (-» Fig. 6.75) 
o r a laparoscop ic  inve s tig a tion  o f th e  live r (-► Fig. 6 .76) m ay be per­
fo rm e d  to  reach a d iagnosis .

U ltrason ic  e xa m in a tio n  (sonography) o f th e  live r is a standard  d i­
agn o s tic  to o l used  by spec ia lis ts  in in te rna l m ed ic ine  and by  radio­
log is ts . S onog raphy enab les  a non invas ive  inve s tig a tion  o f th e  liver 
parenchym a  and a llo w s  th e  d e te c tio n  o f s tru c tu ra l changes, fo r  ex­
am ple  by  th e  local o r general increased e chogen ic ity  in cases o f a fa t-

Pars costalis 
diaphragmatis

V. portae hepatis, 
R. dexter

V. portae hepatis, 
R. dexter

R. anterior

R. posterior

V. portae hepatis 
V. portae hepatis, 
R. sinister

Pars abdominalis aortae

V. cava inferior

Pars lumbalis 
diaphragmatis
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Liver biopsy

Costa V 

Diaphragma

Hepar, Lobus dexter 

*

Hepar, Lobus sinister 

Lig. teres hepatis

Vesica biliaris [fellea]

Fig. 6 .74  P ro jection  o f th e  liver, H epar, and th e  gallb ladder. 
Vesica b iliaris , o n to  th e  v e n tra l a b d o m in a l w a ll in m id -resp ira tio n  
po sition .

*  pos itio n  o f th e  need le  during  live r p unc tu re

M. intercostalis externus

Pulmo

M. intercostalis internus

Fig. 6 .75  Layers o f th e  chest w a ll and th e  liver, H epar; fron ta l 
se c tion ; live r p un c tu re  b iopsy.
The u ltrasound-gu ided  p un c tu re  is p e rfo rm e d  in exp ira tion  th ro u g h  one 
o f th e  lo w e r in te rco s ta l spaces. S ince th e  live r is partly  covered  by the  
p leura l ca v ity  th is  access reduces th e  risk o f a p ne u m o th o ra x . To spare 
th e  in te rco s ta l neu rovascu la r s tru c tu re s , th e  p un c tu re  is a lw ays  per­

fo rm e d  a t th e  su pe rio r costa l m arg in . The peritonea l lin ing covering  
th e  live r capsu le  rece ives  se nso ry  inne rva tion  by  th e  N. p h ren icus  (C 3 - 
C5) fro m  th e  P lexus ce rv ica lis . Th is  exp la ins  w h y  p a tie n ts  o fte n  experi­
e nce  refe rred  pa in  in th e  area o f th e  righ t shou lder.

*  pos itio n  o f th e  need le  during  live r p unc tu re

I- Clinical Rem arks-----------------------------------------------------------------------------------------------------------
A  live r p un c tu re  b iopsy  is p e rfo rm e d  to  d e te rm in e  th e  nature  o f respective ly . O n ly  th e  b iopsy  enab les  th e  d e fin itiv e  d iagnos is  by  a
susp ic ious  tu m o u rs , o r th e  s tage  o f a h e p a titis  o r liver cirrhosis, patho log is t.
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6 Viscera of the Abdom en Development -► Stomach Intestines -► Liver and gallbladder -►

Liver and gallbladder, imaging

Hepar, Lobus dexter

Fig. 6 .76  Liver, Hepar, and ga llb ladder. Vesica b iliaris;
laparoscop ic  im age ; o b lique  caudal v ie w  fro m  th e  le f t  s ide.

Fundus vesicae biliaris

Colon transversum

Omentum majus

Omentum majus

Collum vesicae biliaris

Duodenum, Pars superior

Flexura coli dextra
Fundus gastricus

A.; V. cystica

Lobus hepatis sinister

Fundus vesicae biliaris

Corpus vesicae biliaris

Peritoneum parietale

Lobus hepatis dexter

Fig. 6 .77  Liver, Hepar, and ga llb ladder. Vesica b iliaris;
laparoscop ic  im age ; ventra l v iew .

Clinical Remarks
Laparoscopy is th e  fina l o p p o rtu n ity  to  insp e c t th e  live r o r to  take  lig h t sources, cam era , o r b iopsy  in s tru m e n ts , th e  e n tire  abdom ina l
b iopsy  m ate ria l p rio r to  th e  surgica l ope n ing  o f th e  abdom ina l w a ll. ca v ity  can be insp e c te d  and b iops ies  can be taken  und e r v isua l con-
U sing  a laparoscope and one  o r tw o  add itiona l e n trance  p o rts  fo r  tro l.
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Structure of the gallbladder and extrahepatic bile ducts

Ductus hepaticus dexter 

Collum vesicae biliaris

Ductus hepaticus sinister

Fundus vesicae biliaris

Ductus hepaticus communis  

Ductus cysticus

Plica spiralis

Tunica serosa

Ductus choledochus 
[biliaris]

Fig. 6 .78  G a llb ladd er, Vesica b iliaris , and e x tra h e p a tic  b ile  ducts;
ve n tra l v iew .
The ga llb ladde r usua lly  ho lds  a p p ro x im a te ly  4 0 -7 0  m l o f b ile . It co ns is ts  
o f a body (C orpus vesicae  b iliaris) w ith  a fu n d u s  and a neck p a rt (C ollum  
vesicae  biliaris). A  sp ira l fo ld  (Plica sp ira lis  HEISTER) at th e  te rm ina l end 
o f th e  neck c loses th e  ope n ing  o f th e  e x c re to ry  cy s tic  d u c t (D uctus 
cys ticus), w h ic h  th e n  fu s e s  w ith  th e  co m m o n  h epa tic  d u c t (D uctus  he­
paticus  co m m un is ) to  fo rm  th e  co m m o n  bile  d u c t (D uctus  ch o le d o ­
chus).

Plicae mucosae

Tunica mucosa

Ductus pancreaticus

Papilla duodeni major

Plica spiralis 

Collum vesicae biliaris

Duodenum, Pars descendens

Corpus vesicae 

Fundus vesicae biliaris

Papilla duodeni minor

Papilla duodeni m ajor

Ductus pancreaticus 
accessorius

Ductus hepaticus communis 

Ductus cysticus

Duodenum, Pars superior

Duodenum, Pars horizontalis

Duodenum, Pars ascendens

Fig. 6 .79  G a llb ladd er, Vesica b iliaris , e x tra h e p a tic  b ile  ducts  and  
d u o d e n u m , D uod en um ; ve n tra l v iew .
The co m m o n  bile  d u c t (D uctus  cho ledochus) is usua lly  6 cm  long and 
0 .4 -0 .9  cm  in d ia m e te r. It cou rses  w ith in  th e  Lig. hepa toduodena le  
ventra l to  th e  porta l ve in , th e n  runs beh ind  th e  Pars su pe rio r o f the  
D uodenum  to  traverse  th e  head o f th e  Pancreas and reach th e  descend ing  
part o f th e  D uo d e nu m . In 60%  o f all cases, th e  co m m o n  b ile  d u c t fu se s

w ith  th e  D uc tus  pancrea ticus  to  fo rm  th e  A m pu lla  hepa topancrea tica, 
w h ic h  e n te rs  th e  D uo d e nu m  at th e  Papilla duoden i m a jo r (Papilla VATE- 
Rl). A t its  d is ta l end, s m o o th  m u sc le s  o f th e  co m m o n  bile  d u c t (D uctus 
cho ledochus) c rea te  th e  M . sp h in c te r d uc tu s  cho ledoch i. The in fe rio r 
part th e re o f, a lso re fe rred  to  as M . sp h in c te r am pu llae  (ODDI), e n co m ­
passes th e  am pulla  and th e  e n trance  o f th e  D uodenum .
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CALOT's triangle

Fig. 6 .80  CALOT's tr ia n g le , T rig onu m  c ho lecys tohepa ticum ;
caudal v iew , (accord ing  to  [1])
The  D uc tus  cys ticu s , th e  D uc tus  hepa ticus  c o m m u n is  and th e  in fe rio r 
area o f th e  live r to g e th e r fo rm  th e  T rigonum  ch o le cys to h ep a ticu m , also

re fe rred  to  as C A LO T 's  triang le . In 75%  o f all cases, th e  A . cys tica  ori­
g ina tes  in th is  tr ia ng le  fro m  th e  R. d e x te r o f th e  A . hepatica  propria  and 
courses  p o s te rio r ly  th ro u gh  th is  tr ia ng le  to  reach th e  D uc tus  cys ticu s  
and th e  neck o f th e  ga llb ladder.

Ductus hepaticus communis

A. cystica

A. hepatica propria

V. portae hepatis

A. hepatica communis 

A. gastroduodenalis

Ductus choledochus [biliaris]

Vesica biliaris [fellea]

Trigonum cholecystohepaticum  
[CALOT's triangle]

Ductus cysticus

Figs. 6 .81a to  c V aria tio n s  o f th e  b ile  ducts  reg ard ing  th e  
confluence  o f th e  D uctus hepaticus  co m m u n is  and D uctus  
cysticus.
a high jun c tio n  
b lo w  jun c tio n  
c lo w  ju n c tio n  w ith  cross ing

i- Clinical Rem arks--------------------------------------
The C A LO T 's  tr ia ng le  is an im p o rta n t landm ark  du ring  th e  surgical 
rem o v a l o f th e  ga llb ladder. Prior to  rem ova l o f th e  ga llb ladder, all 
s tru c tu re s  are ide n tifie d  b e fo re  th e  A. cys tica  and th e  D uctus  cy s ti­

cu s  are liga ted . Th is  w a y , th e  risk o f  an acc iden ta l liga tion  o f an th e  
D uctus  ch o le d och u s  w ith  su b se q u e n t s tas is  o f th e  bile  (cholestasis) 
is reduced .

Vesica biliaris [fellea] 

Lobus hepatis dexter

Lig. hepatoduodenale 

Duodenum

Papilla duodeni major

Lig. falciforme

Lobus hepatis 
sinister

Ductus cysticus

Ductus

Ductus choledochus 
[biliaris]
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Gallbladder and extrahepatic bile ducts, imaging

Fig. 6 .82  G allb ladd er, Vesica b iliaris , e x tra h e p a tic  b ile  ducts;
radiograph in a n te rop o s te rio r (AP) beam  p ro je c tio n  a fte r  app lica tion  o f 
co n tra s t m e d iu m ; p a tie n t in u p rig h t pos itio n ; ve n tra l v iew .

Duodenum

Vesica biliaris [fellea]

Ductus hepaticus sinister

Ductus hepaticus dexter

Ductus hepaticus communis

Ductus cysticus

Ductus choledochus [biliaris]

Fig. 6 .83  G allb ladd er, Vesica b ilia ris , as w e ll as in tra - and  
e x tra h e p a tic  b ile  ducts; radiograph in a n te ro p o s te rio r (AP) beam  
p ro jec tion  a fte r  app lica tion  o f c o n tra s t m e d iu m ; p a tie n t in up righ t 
pos itio n ; ve n tra l v iew .

Clinical Remarks
R ad iog raph y a fte r in trave n o us  app lica tion  o f co n tra s t m e d iu m  al­
lo w s  th e  v isua lisa tion  o f th e  ga llb ladder and b ile  ducts , inc lud ing  th e  
d e te c tio n  o f n onca lc ified  b ile  co n c re m e n ts . M a lig na n t tu m o u rs  of

th e  b ile  d u c ts  (cholangiocarc inom as) o r o f th e  Pancreas (pancreatic 
ca rc inom as) m ay  cause  ch o le s ta s is  w h ic h  appears as d ila tion  o f th e  
bile  ducts .
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Projection o f the pancreas

Viscera of the Abdom en Development -► Stomach -► Intestines -► Liver and gallbladder

Duodenum, Pars superior 

Duodenum, Pars descendens 

Caput pancreatis 

Duodenum, Pars horizontalis

Cauda pancreatis 

Corpus pancreatis 

Flexura duodenojejunalis 

Duodenum, Pars ascendens

Fig. 6 .84  P ro jection  o f th e  pancreas . P ancreas, and the  
d u o d e n u m . D u o d en u m , on th e  ven tra l a b d o m in a l w a ll.
The Pancreas is in a seco ndary  re tro p e rito n e a l pos ition  and p ro jec ts  
rough ly  o n to  th e  1st o r 2 nd lum bar ve rteb ra . The  head (Caput pancreatis)

is a d jacen t to  th e  Pars desce n d en s  o f th e  D uo d e nu m  and c o n tin u e s  as 
pancrea tic  b ody  (C orpus pancreatis) w h ic h  c ro sses  th e  ve rteb ra l 
co lu m n  to  co n tin u e  as pancrea tic  ta il (Cauda panceatis) to  th e  h ilum  o f 
th e  sp leen.

Figs. 6 .85a and b P ro jection  o f th e  viscera o n to  th e  body  
surface; ve n tra l (a) and dorsa l (b) v iew s .

i- Clinical Rem arks-----------------------------------------------------------------------------------------------------------
The in fla m m a tio n  o f th e  Pancreas (pancreatitis ) is m o s t c o m m o n - w ith  resu lting  s ta s is  o f b ile  o r by ch ron ic  a lcoho l abuse. It fre q u e n tly
ly caused  by  an o b s tru c tio n  o f th e  duodena l papilla by a ga lls to n e  causes a be lt-like  rad ia ting  a bdom ina l pain.
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D evelopm ent of the pancreas

Figs. 6 .86a to  f  D e v e lo p m e n t o f th e  pancreas, P ancreas, in 
w e e k s  5 to  8. [20] 
a to  c ve n tra l v ie w
d  to  f  sch e m a tic  c ross -sec tions  th ro u g h  to  D uo d e nu m  and Pancreas 

p rim o rd iu m ; ro ta tio ns  m arked  by  a rrow s  
On day 28, a ventra l and a dorsa l pancrea tic  bud e m erg e  fro m  th e  en- 
d od e rm  o f th e  p rim o rd ia l g u t (a, d) in fe r io r to  th e  p rim o rd iu m  o f liver 
and ga llb ladde r a t th e  leve l o f th e  fu tu re  D uo d e nu m . The ventra l pan­
c re a tic  bud m oves dorsa lly  (b,e) and, in w e e k s  6 to  7, fu s e s  w ith  th e  
dorsa l pancrea tic  bud, inc lud ing  th e ir  respe c tive  e x c re to ry  d uc ts  (d, f). 
The  e xc re to ry  pancrea tic  d u c t is fo rm e d  by  th e  union  o f th e  d is ta l dorsa l 
pancrea tic  d u c t and th e  ventra l pancrea tic  d u c t and e n te rs  th e  Papilla 
duoden i m a jo r. The p rox im a l p o rtion  o f th e  dorsa l pancrea tic  d u c t d e ­
ve lops  (65%  o f all cases) in to  th e  accesso ry  pancrea tic  d u c t w h ic h  jo ins  
th e  D uodenum  a t th e  Papilla duoden i m inor.

d

r— Clinical Rem arks--------------------------------------
If th e  fu s io n  o f bo th  pancrea tic  buds is in co m p le te  (Pancreas d ivi- 
sum ) th e  dorsa l pancrea tic  d u c t m ay  c o n s titu te  th e  m a in  e xc re to ry  
d u c t (10%  o f all cases) w h ic h  m ay cause  re p e tit ive  pancrea titis  due 
to  a s tas is  o f se c re tio n s . If th e  pancrea tic  parenchym a g ro w s  as a

c ircu la r g land around th e  D uo d e nu m  (an n u la r pancreas), ileus w ith  
vo m itin g  m ay o ccur w h ich  is particu larly e v id e n t in new b o rns . In these  
cases, th e  D uodenum  is m ob ilised , cu t, and pos itio n ed  n e x t to  th e  
Pancreas o r su rg ica lly  bypassed.

Dorsal pancreatic 
bud

Hepar-----

Ductus choledochus 
[biliaris]

Vesica biliaris [fellea]

Sectional plane 
in d

Ventral pancreatic

Sectional

Caput pancreatis Cauda pancreatis

Ductus choledochus [biliaris]

Caput
Ductus 

choledochus [biliaris]

Confluence of 
Ductus choledochus 

and Ductus pancreaticus

uctus pancreaticu

Corpus
pancreatis

Ductus
pancreaticus
accessorius

Ventral Ventral

Dorsal pancreatic bud
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Structure and topographical relationships o f the pancreas

Viscera of the Abdom en Development -► Stomach -► Intestines -► Liver and Gallbladder

V. m esenterica superior

V. cava inferior 

A. hepatica propria 

V. portae hepatis 

Diaphragma 

Glandula suprarenalis 

Ductus hepaticus communis

Ductus cysticus

Caput pancreatis

Duodenum, 
Pars descendens Corpus pancreatis

Duodenum, 
Pars horizontal is Jejunum

Pars thoracica aortae

Glandula suprarenalis

A.; V. splenica [lienalis]

Cauda pancreatis

Truncus coeliacus

A. hepatica communis

Fig. 6 .87  R e tro p erito n e a l o rgans o f th e  ep ig as triu m : pancreas. 
P ancreas, d u o d e n u m . D u o d en u m , and on b o th  sides k idney , Ren, 
and adrena l g lan d , G lan du la  suprarenalis ; ventra l v iew .
The Pancreas is in a secondary  re tro p e rito n e a l pos ition . The  head 
(C aput pancreatis) is ad jacent to  th e  Pars desce n d en s  o f th e  D uode­
num  and has a dorsa l unc ina te  p rocess  (Proc. uncina tus) w h ic h  e m ­
braces th e  A. and V. m e sen te rica  supe rio r. Caudally, th e  Pars horizonta- 
lis o f th e  D uo d e nu m  is ad jacent.
To th e  le f t s ide , th e  pancrea tic  head c o n tin u e s  as th e  pancrea tic  body 
(C orpus pancreatis) w h ic h  tra ve rse s  th e  ve rteb ra l co lum n . The  su bse ­
q u e n t pancrea tic  ta il (Cauda pancreatis) passes o ve r th e  le f t  k idney  to  
reach th e  h ilum  o f th e  sp leen.

The  Pancreas has an a n te rio r and a p o s te rio r su rfa ce  (Facies an te rio r 
and Facies pos te rio r) w h ic h  are separa ted  by  th e  dull upp e r and lo w e r 
b o rde r (M a rgo  supe rio r and M a rgo  in fe rio r). The a n te rio r a spe c t o f th e  
Pancreas is covered  by  parie ta l p e rito n e um  and fo rm s  th e  p os te rio r 
w a ll o f th e  Bursa om en ta lis . The  p o s te rio r a spe c t o f th e  Pancreas is 
fu se d  to  th e  orig ina l parie ta l p e rito n e um  o f th e  p o s te rio r abdom ina l w a ll 
because th e  Pancreas w a s  re po s itio ne d  in to  th e  re tro pe rito n ea l space 
during  its  d eve lo p m e n t. The  fu se d  area appears as a fascia  du ring  d is­
sec tion .

i- Clinical Rem arks--------------------------------------

The c lose  topograph ica l re la tionsh ip  o f th e  pancrea tic  head w ith  
th e  A. and V. m e sen te rica  su pe rio r and th e  porta l ve in  im po se s  th e  
risk o f in ju ry  to  th e s e  vesse ls  during  endoscopic  m an ip u la tio n  of 
th e  Papilla  d u oden i m ajor. D am age to  th e s e  s tru c tu re s  m ay o ccur

during  e ndoscop ic  p roce d u res  w h e n  re m ov in g  a b ile  c o n c re m e n t o r 
during  app lica tion  o f co n tra s t m e d iu m  fo r  an e ndoscop ic  re trograde  
cho lang iopancrea tog raphy (ERCP) to  v isua lise  th e  b ile  and pancre­
a tic  duc ts . In case o f in jury e m erg e n cy  surgica l tre a tm e n t is required.
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Structure of the pancreas

Duodenum, Pars horizontalis

Ductus pancreaticus

Ductus hepaticus communis 

Ductus cysticus

Corpus pancreatis
Ductus choledochus [biliaris]

V. m esenterica superior 

A. m esenterica superior 

Proc. uncinatus

Duodenum, Pars descendens 

Caput pancreatis

Duodenum, Pars superior 

V. portae hepatis

V. splenica [lienalis]

Fig. 6 .88  P ancreas, P ancreas, and d u o d e n u m . D u o d en u m ; dorsal 
v iew .
The fig u re  illu s tra te s  th e  pancrea tic  head (Caput pancreatis) loca ted  in 
th e  C -shaped Pars descendens  o f  th e  d u o d e nu m  w h e re  it is o b lique ly

p ie rced  by  th e  co m m o n  b ile  d u c t (D uctus  cho ledochus) in its co u rse  to  
th e  Papilla duoden i m a jor. D orsa lly , th e  unc ina te  p rocess (Proc. uncina­
tus) o f th e  pancrea tic  head e m bra ce s  th e  A. and V. m e sen te rica  superi-

Insula pancreatica

Acini pancreatici 

Ductus excretorius

Fig. 6 .89  S tru c tu re  o f th e  pancreas. Pancreas; m ic rosco p ic  v iew . 
[26]
The pancreas is a m ixed  exocrine  and endocrine  g land. In th e  acin i, the  
exo crine  part p roduces d ig e s tive  enzym e s w h ic h  are de live red  as inac­
tiv e  p recu rso rs  via th e  d u c t sy s te m  to  reach th e  lum en o f th e  in tes tin e .

The  endo crin e  p a rt co ns is ts  o f th e  is le ts  o f LANG ERH AN S (Insulae 
pancreaticae) and is e m be d d ed  w ith in  th e  parenchym a o f th e  exocrine  
g land, p a rticu la rly  in th e  pancrea tic  ta il. B esides o th e r ho rm o n e s , th e  
is le ts  p roduce  insu lin  and g lucagon  w h ic h  are se c re te d  in to  th e  b lood 
and se rve  th e  regu la tion  o f th e  b lood  g lucose  level.

i- Clinical Rem arks--------------------------------------
The fu n c tio n  o f th e  Pancreas exp la ins  w h y  tis s u e  dam age (necro ­
sis) in th e  pancrea tic  parenchym a has exocrine  and endocrine  con ­
sequences ; in fla m m a to ry  d iseases (pancrea titis ) fo r  exam p le , w ill

re su lt in d ig estive  p ro b lem s  and fa tty  s to o ls  and m ay  in cases o f 
se ve re  tis su e  loss (8 0 -9 0 % ) a lso cause d iab etes  m e llitu s  due  to  
th e  in s u ff ic ie n t insu lin  p roduction .
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Excretory ducts o f the pancreas

M. sphincter pyloricus

Ductus choledochus [biliaris] 

Ductus pancreaticus accessorius  

Papilla duodeni minor

Ductus choledochus [biliaris] 

Duodenum, Pars descendens 

Plica longitudinaiis duodeni

Papilla duodeni major

Plicae circulares 

Caput pancreatis

Canalis pyloricus

Corpus pancreatis

Cauda pancreatis

Duodenum,

Proc. uncinatus

Flexura duodenojejunalis

Duodenum, Pars ascendens

Pars horizontalis

Fig. 6 .90  E xcre to ry  d u ct system  of th e  pancreas. Pancreas;
ve n tra l v ie w ; D uctus  pancrea ticus  a fte r  partia l re sec tio n  o f th e  
D uo d e nu m  and th e  ve n tra l Pancreas.
The  m ain e x c re to ry  d u c t (D uctus  pancrea ticus  [d u c t o f W IR S U N G ]) 
fu s e s  w ith  th e  te rm ina l se g m e n t o f th e  co m m o n  bile  d u c t (D uctus  cho ­
ledochus) in 60%  o f all cases to  fo rm  th e  A m pu lla  hepa topancrea tica.

The  la tte r e n te rs  th e  Pars desce n d en s  o f th e  D uo d e nu m  a t th e  Papilla 
duoden i m a jo r (papilla o f VATER). D e v e lo p m e n ta l^  (-* Fig. 6 .86), an 
accesso ry  d u c t (D uctus  pancrea ticus  a ccesso rius  [SAN TO RIN I'S  duct]) 
ex is ts  in 65%  o f all cases w h ich  ope n s  in to  th e  D uodenum  2 cm  p rox i­
m al to  th e  Papilla duo d e n i m inor.

Duodenum

Ductus choledochus 
[biliaris]

Ductus
pancreaticus

Pancreas
Papilla duodeni 

major

a

Ampulla
hepatopancreatica

Papilla duodeni 
minor

Ductus pancreaticus 
accessorius

Figs. 6 .91a to  f  V aria tio n s  o f th e  ju n c tio n  o f th e  D uctus c s h o rt co m m o n  portion
p ancreaticu s  and D uctus  cho ledochus. d separa te  en trance
a long co m m o n  p ortion  e co m m o n  e n trance  w ith  se p ta te d  co m m o n  d uc t
b a m pu lla ry  d ila tion  o f th e  te rm ina l part (60%  o f all cases) f  accesso ry  d u c t (D uctus  pancrea ticus  accessorius, 6 5 %  o f all cases)

i- Clinical Rem arks--------------------------------------
The va ria tions  in th e  c o n flu e n ce  o f th e  e x c re to ry  pancrea tic  ducts  
and th e  b ile  d u c ts  in flu e n ce  th e  course o f pancreatic  diseases.
B esides a lcoho l abuse, an o b s tru c tiv e  b ile  c o n c re m e n t in th e  Pa­
pilla duoden i m a jo r is th e  m o s t co m m o n  cause  fo r  in fla m m a to ry  
co n d itio n s  o f th e  Pancreas (pancreatitis ). The m ain risk here is th e

a u to d ig es tio n  o f th e  g land by  p rem a tu re ly  ac tiva ted  enzym es o f th e  
exocrine  Pancreas. In th e  cases o f o b s tru c tio n  o f th e  papilla o f VA­
TER, a separa te  D uctus  pancrea ticus  a ccesso rius  m ay  a llo w  s u ffi­
c ie n t se c re tio n  and, thus , p reve n t a pancrea titis .
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Arteries of the pancreas

Fig. 6 .92  A rte ries  o f th e  pancreas. Pancreas; sch em a tic  
illu s tra tion , (accord ing  to  [1])
The Pancreas is su pp lied  by tw o  sep a ra te  a rte ria l system s fo r  the  
pancrea tic  head, and th e  pancrea tic  b ody  and ta il, respective ly .

head: doub le  a rte ria l a rches fro m  th e  Aa. pancrea ticoduodena les  
supe rio res  an te rio r and p o s te rio r (from  th e  A. gas troduodena lis ) and 
fro m  th e  A. p ancrea ticoduodena lis  in fe rio r w ith  a R. an te rio r and a R. 
p o s te rio r (from  th e  A. m e sen te rica  superio r).

bo dy  and ta il:  Rr. pancrea tic i fro m  th e  A . sp len ica  w h ic h  g ive  rise  to  
an A. pancreatica  dorsa lis  beh ind  th e  Pancreas and an A . pancreatica  
in fe rio r a t th e  in fe rio r b o rde r o f th e  gland.

This e x te n s ive  pe rfu s io n  o f th e  g land m ay  expla in  w h y  in fa rc tion  o f the  
Pancreas is rare.
The veins o f th e  Pancreas co rresp o n d  to  th e  a rte ries  and drain  via the  
V. m e sen te rica  su pe rio r and th e  V. sp len ica  in to  th e  porta l ve in  
(-*  Fig. 6.69).

pancreaticoduodenalis
inferior

R. posterior

A. pancreaticoduodenalis inferior

A. mesenterica superior

Truncus coeliacus

A. hepatica 

A. hepatica propria 

A. gastroduodenalis

A. pancreaticoduodenalis superior

A. pancreaticoduodenalis  
superior posterior

A. gastroomentalis dextra

A. pancreaticoduodenalis  
superior anterior

A. gastrica sinistra

pancreatica inferior 

A. pancreatica dorsalis
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Lymph vessels o f the pancreas

Viscera of the Abdom en Development -► Stomach -► Intestines -► Liver and gallbladder

Nodi lymphoidei coeliaci

Nodi lymphoidei splenici

Nodi lymphoidei 
pancreatici superiores

Nodi lymphoidei 
pancreatici inferiores

Nodi lymphoidei 
mesenterici superiores

Nodi lymphoidei hepatici

Nodi lymphoidei 
pancreaticoduodenales

Fig. 6 .93  Lym phatic  d ra in a g e  p a th w a y s  o f th e  pancreas. 
Pancreas; ventra l v iew .
The  d is t in c t pa rts  o f th e  pancreas have sepa ra te  reg ional lym ph  nodes, 

head: Nodi lym pho ide i pancrea ticoduodena les  a n te rio re s  and pos­
te rio re s  a long th e  ide n tica lly  nam ed a rte ries  (Aa. pancrea ticoduode ­
nales supe rio res  a n te rio r and poste rio r), th e n  via Nodi lym pho ide i 
hepa tic i to  th e  Nodi lym pho ide i coeliac i o r d ire c tly  to  th e  N od i lym ­
pho ide i m e sen te ric i supe rio res  and fin a lly  to  th e  T ru n cus  in tes tina lis

body: N odi lym pho ide i pancrea tic i su pe rio res  and in fe rio re s  a long 
th e  A . and V. sp len ica ; fro m  th e re  to  th e  Nodi lym ph o id e i coeliac i 
and to  th e  Nodi lym ph o id e i m e sen te ric i supe rio res . There  are also 
co n n e c tio n s  to  th e  re tro pe rito n ea l N od i lym pho ide i lum bales.

•  ta il seg m en t: Nodi lym ph o id e i sp len ic i

i- Clinical Rem arks-----------------------------------------------------------------------------------------------------------

The d ive rse  lym ph a tic  dra inage p a th w a ys  expla in  w h y  in cases o f e x is t a t th e  tim e  o f d iagnosis . S ince th e se  m é ta s ta sé s  ca nn o t be
pancreatic  carc in om a usua lly e x te n s ive  lym p h  no de  m étas tasés  c o m p le te ly  rem oved , cu ra tive  s u rge ry  is n o t poss ib le .
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Pancreas, imaging

r

1 V. I

Fig. 6 .94  P ancreas, Pancreas; u ltrasound  im age ; o b lique  caudal The  u ltrason ic  exam ina tion  o f th e  Pancreas fre q u e n tly  is u nsa tis fac to ry
v ie w  in deep  insp ira tion . as th e  re tro pe rito n ea l Pancreas is usua lly obscu red  by a ir-filled  b o w e ls

*  a bdom ina l w a ll

Ductus hepaticus 
communis

Ductus cysticus

Vesica biliaris

Ductus choledochus 
[biliaris]

Ampulla hepatopancreatica 

Duodenum, Pars descendens

Ductus pancreaticus; 
Cauda pancreatis

Jejunum

Ductus pancreaticus

Fig. 6 .95  P ancreas, P ancreas, and b ile  ducts; endoscop ic  th e  Pancreas and th e  D uctus  cho le d och u s  w e re  fille d  w ith  co n tra s t
re tro g ra d e  c h o lan g io p a n c re a to g ra p h y  (ERCP); ventra l v ie w . m e d iu m  fro m  th e  Papilla duoden i m a jo r via an endoscope .
To v isua lise  th e  d u c t s y s te m s  in th e  rad iograph, th e  e xc re to ry  d u c t o f

Clinical Remarks
For th e  im a g in g  o f th e  Pancreas u ltrasound  is p e rfo rm e d  in itia lly  
to  d e te c t a po te n tia l sw e llin g  o f th e  o rgan as an ind ica tion  fo r  pan­
c re a tit is . In cases o f a non -conc lus ive  u ltrasound  im age , c o m p u te r 
to m o g ra p h y  is p e rfo rm e d . W ith  ERCP th e  d iagnos is  o f a Pancreas

d iv isu m  as po te n tia l reason fo r  re cu rre n t pancrea titis  is poss ib le . 
C on tra s t fil lin g  d e fe c ts  o f th e  pancrea tic  d u c t m ay  ind ica te  a pan­
c re a tic  carc inom a.

V. cava inferior

V. portae hepatis, R. sinister

Hepar; Caput pancreatis

Pars abdominalis aortae Cauda pancreatis

Vertebra lumbalis I Ren sinister

Hepar, Lobus sinister 

Lig. teres hepatis 

Corpus pancreatis 

V. portae hepatis

A. mesenterica superior 
A. splenica [lienalis]

V. renalis sinistra

Corpus pancreatis 

V. splenica [lienalis]
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Projection o f the spleen

6 .96a 6 .96b

Fig. 6 .96  and Fig. 6 .97  P ro jection  o f th e  viscera o n to  th e  body  
surface; ventra l (-► Fig. 6 .96a) and dorsa l (-» Fig. 6 .96b) v ie w s , and 
v ie w  fro m  th e  le f t s ide  (-► Fig. 6.97).
The  sp leen  is loca ted  in tra p e rito n e a lly  in th e  le f t  e p ig a s trium . Its lon­
g itud in a l ax is  p ro je c ts  o n to  rib  X. A  norm al-s ized sp leen  is n o t palpable 
beyond  th e  cos ta l m arg in . D ue to  its  large c o n ta c t area w ith  th e  d ia­
phragm , th e  pos itio n  o f th e  sp leen  is d e p e n d e n t on resp ira tion . The 
sp leen  lies in th e  so-called sp len ic  n iche w h ic h  is co n fin e d  in te rio rly  by 
th e  Lig. ph re n icoco licu m  b e tw e e n  th e  le f t co lic  fle xu re  and d iaphragm  
(-» Fig. 6.102).

Splen [Lien]

Pulmo

Cor

Diaphragma

Hepar

Gaster

Colon 

Intestinum tenue
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Structure o f the spleen

^  > n

Facies diaphragm atica

Margo superior
V. splenica [lienalis]

A. splenica [lienalis]
Facies visceralis, Facies colica

Facies visceralis,
Facies gastrica

Hilum splenicum

Lig. gastrosplenicum
Lig. splenorenale

Extremitas anterior

Extremitas posterior

Margo inferior

Extremitas
posterior

inferior
Margo superior

Extremitas anterior

Facies visceralis,
Facies renalis

Fig. 6 .98  a nd  Fig. 6 .99  S p leen , S p len  [Lien]; m edia l ventra l 
(-» Fig. 6 .98) and latera l cranial ( - *  Fig. 6 .99) v ie w s .
The  sp leen  is a secondary  ly m p h a tic  organ and p lays a ro le  in th e  
im m u n e  sys te m  as w e ll as in f ilte r in g  o f th e  b lood. The  sp leen  w e ig h s  
150 g, is 11 cm  long, 7 cm  w id e  and 4  cm  h igh. Its co nve x  side , Facies 
d iaphragm atica , is a d jacen t to  th e  d iaphragm , its concave  side , Facies 
v iscera lis , is fa c ing  th e  abdom ina l v iscera , e spec ia lly  th e  le f t  k idney, th e  
le f t co lic  fle xu re , and th e  s to m a ch . The su pe rio r b o rde r (M a rgo  su pe ri­

or) s h o w s  ind e n ta tion s , w h e re a s  th e  in fe rio r b o rde r (M a rgo  in fe rio r) is 
ra the r s m o o th . The b lood  ve sse ls  e n te r and e x it a t th e  sp len ic  h ilum  
(H ilum  sp len icum ). The b ranch ing  pa tte rn  o f th e  b lood  ve sse ls  re flec ts  
th e  se gm e n ta tio n  o f th e  sp leen , a lthough  th e  se g m e n ts  can n o t be 
ide n tifie d  a t th e  su rface . The sp leen  is ancho red  to  th e  su rround ings  by 
tw o  p e rito n ea l dup lica tures, both  o f w h ic h  in se rt a t th e  sp le n ic  h ilum . 
The Lig. g as tro sp le n icu m  co nn e c ts  th e  sp leen  to  th e  s tom ach  and con­
tin u e s  as Lig. sp leno rena le  to  th e  p os te rio r w a ll o f th e  trunk.

Facies diaphragmatica

Tunica serosa; 
Tunica fibrosa

Facies renalis

Trabeculae splenicae

Fig. 6 .100  S p lee n , S p len  [Lien]; c ross-section  th ro u g h  th e  h ilum ; 
m ed ia l cranial v iew .
The sp leen  is covered  by  a firm  capsu le  w h ic h  p ro je c ts  tra b e cu la tion s  
o f co nn e c tive  tis s u e  to w a rd s  th e  ce n tre  o f th e  parenchym a (Pulpa sp le ­
nica). E m bedded  w ith in  th e s e  trabecu lae  are th e  larger b ranches o f the  
A. and V. sp len ica. The  sp le n ic  pu lp  co ns is ts  o f  th e  b lood -filled  red pulp  
and d isse m ina ted  " w h i te "  nodu les  w h ich  are co lle c tive ly  re fe rred  to  as 
w h ite  pu lp . The w h ite  pu lp  co n ta in s  lym ph a tic  tissu e .

Pulpa splenica

V. splenica

A. splenica Facies gastrica 
Hilum splenicum

Clinical Remarks
F o llow ing  a tra u m a tic  in ju ry  to  th e  abdom en, a ru p tu re  o f th e  
spleen m ay occur. A  ru p tu re  m ay  re su lt in life -th re a te n in g  haem or­
rhage. B ecause o f th e  se gm e n ta l s tru c tu re  o f th e  sp leen , lon g itu ­
d ina l lace ra tions w ill a ffe c t severa l sp le n ic  se g m e n ts  and cause  in­

te n se  b leed ing ; tra n sve rse  lace ra tions  b leed  w e a k ly  s ince  sp len ic  
a rte ries  are te rm ina l a rte ries . Th is  a lso exp la ins  th e  w edge -shaped  
area o f in farc tio n  b e tw e e n  th e  se gm e n ta l borders.
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Greater om entum

O m entum  majus

Ileum

Colon ascendens, Taenia libera

Caecum
sigmoideum

Peritoneum parietale

Taenia omentalis

Lobus hepatis sinister

Gaster, Curvatura major

Corpus gastricum

M. rectus abdominis

Lig. gastrocolicum

Colon transversum

Lig. falciforme

Lobus hepatis dexter

Lig. teres hepatis

Fundus vesicae biliaris

Pars pylorica

Fig. 6.101 P os ition  o f th e  v iscera , S itu s  v iscerum , in th e  
E p igastriu m  and th e  g re a te r  o m e n tu m . O m e n tu m  m ajus; ventra l 
v iew .
The  abdom ina l c a v ity  is opened  and th e  U m b ilicu s  w a s  c u t fro m  th e  le ft 
s ide  to  p rese rve  th e  Lig. te re s  h epa tis  b e tw e e n  th e  live r and th e  ventra l 
abdom ina l w a ll. The horizon ta l C olon  tra n sve rsu m  d iv id e s  th e  abdom en 
in ep ig a s trium  and hypo g a s trium . The  v iscera  o f th e  lo w e r abdom en 
are a lm o s t c o m p le te ly  covered  by th e  g rea te r o m e n tu m  w h ic h  is a t­
tach e d  to  th e  g rea te r cu rva tu re  o f th e  s tom ach . The  O m e n tu m  is

assoc ia ted  w ith  th e  E p igastrium  because its b lood  su pp ly  is 
derived  fro m  th e  ve sse ls  o f th e  g rea te r cu rva tu re  o f th e  s tom ach  
(Rr. o m en ta le s  o f th e  Aa. g as tro om e n ta le s ; - *  Fig. 6 .116). The O m e n ­
tu m  m a jus  is a pe ritonea l dup lica tu re  co m po se d  o f th e  Lig. gas-troco li- 
cum , th e  Lig. g as tro sp le n icu m  and a fre e  apron-like  p o rtion . The  g rea te r 
o m e n tu m  p lays a ro le  n o t o n ly  in th e  m echan ica l p ro te c tion  and the rm a l 
insu la tion  b u t a lso in th e  sec re tion  and a bso rp tion  o f pe ritonea l flu ids . It 
a lso co n ta in s  lym ph a tic  tis s u e  and has im m un o lo g ica l fu n c tio ns .
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Epigastrium

Omentum minus, 
Lig. hepatogastricum

O m entum  majus

Colon transversum 

Omentum majus, Lig. gastrocolicum

Lig. gastrosplenicum  

phrenicocolicum

Curvatura major

Lobus hepatis dexter, 
Facies diaphragmatica

Vesica biliaris

Omentum minus, 
Lig. hepatoduodenale

Foramen om entale

Lig. falciforme

Lig. teres hepatis
hepatis sinister, 

Facies visceralis

gastricum,
anterior

[Lien]

Gaster, Curvatura minor

Lig. coronarium
Diaphragma

Lobus hepatis sinister, 
Facies diaphragmatica

Fig. 6 .102  Position o f th e  v iscera , S itu s  v iscerum , in th e  
E p igastriu m ; ve n tra l v iew .
The  live r w a s  re flec te d  c ran ia lly  to  v isua lise  th e  lesse r o m e n tu m  
(O m e n tu m  m inu s). It spans b e tw e e n  th e  live r and th e  lesse r cu rva tu re  
o f th e  s to m a ch  and th e  Pars su pe rio r o f th e  D uodenum . The  O m e n tu m  
m inu s  co ns is ts  o f th e  Lig. hep a to g a s tricu m  and th e  Lig. h epa toduode ­
nale. The  la tte r gu ides th e  co m m o n  b ile  d u c t (D uctus  cho ledochus), th e  
porta l ve in  (V. portae  hepatis), and th e  A. hepatica  propria  to  th e  Porta 
hepa tis  (the h ilum  o f th e  liver). Beh ind  th e  Lig. h epa toduodena le  is th e

entrance  to  th e  Bursa o m en ta lis  (Foram en om en ta le , m arked  here  by  a 
probe), a s lid ing  space  b e tw e e n  s to m a ch  and pancreas an te rio rly  co n fi­
ned by  th e  O m e n tu m  m inus.
The O m e n tu m  m ajus  is a ttached  to  th e  g rea te r cu rva tu re  o f the  
s to m a ch  and to  th e  Taenia o m en ta lis  o f th e  tra n sve rse  co lon . It is sub­
d iv ided  in to  th e  Lig. g as tro co licum  (to  th e  C olon tra n sve rsu m ) and the  
Lig. g as tro sp le n icu m  (to  th e  sp leen). The  sp leen  res ides in th e  sp len ic  
n iche  and res ts  on  th e  Lig. ph re n icoco licu m  b e tw e e n  th e  le f t  co lic  
fle xu re  and d iaphragm .

d i s s e c t i o n  l i n k
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Epigastrium  w ith  Bursa om entalis

Viscera of the Abdom en Development -► Stomach -► Intestines -► Liver and gallbladder

Splen [Lien],
Margo superior

Plica
gastropancreatica

Bursa omentalis, 
Recessus splenicus

Bursa omentalis  
(main space)

Corpus gastricum, 
Paries anterior

Omentum minus,
Lig. hepatogastricum

Mesocolon transversum

Gaster, Curvatura major

Omentum majus, Lig. gastrocolicum

Lig. teres hepatis

Bursa omentalis, Recessus superior

Lobus hepatis dexter, 
Facies diaphragmatica

Lobus

Vesica biliaris

Foramen omentale

Omentum minus, 
Lig. hepatoduodenale

Plica
hepatopancreatica

Pancreas

Bursa omentalis, Recessus inferior

Bursa omentalis, Vestibulum

Lobus hepatis sinister, Facies diaphragmatica

Fig. 6 .103  P os ition  o f th e  v iscera . S itu s  v isceru m , in th e  
E p igastriu m ; ventra l v iew .
The  lesse r o m e n tu m  (O m e n tu m  m inus) b e tw e e n  th e  live r and th e  les­
se r cu rva tu re  o f th e  s tom ach  w a s  separa ted  to  s h o w  th e  Bursa o m en ­
ta lis.
The  Bursa o m e n ta lis  is a s lid ing  space  b e tw e e n  s tom ach  and Pancreas 
and exc lu s ive ly  c o m m u n ica te s  w ith  th e  a bdom ina l ca v ity  th ro u g h  th e  
Foram en o m en ta le  beh ind  th e  Lig. hepa toduodena le . D ue to  its  con ­
fin e d  pos itio n , th e  Bursa o m en ta lis  is a lso re fe rred  to  as th e  " le s s e r sac 
o f th e  pe ritonea l c a v ity " .
The  Bursa o m e n ta lis  is subd iv ided  in to  fo u r parts:
•  Fo ram en  om e n ta le : The e n trance  to  th e  Bursa o m en ta lis  is con ­

fin e d  an te rio rly  by  th e  Lig. hepa toduodena le , c ran ia lly  by  th e  Lobus 
cauda tus, cauda lly  by  th e  B u lbus duoden i, and p o s te rio r ly  by  th e  
V. cava in fe rio r.

V estib u lu m : The ve s tib u le  is co n fin e d  by th e  O m e n tu m  m inus ven- 
tra lly  and its  R ecessus su pe rio r e x te n d s  beh ind  th e  liver.
Is thm us: The narrow ing  b e tw e e n  ve s tib u le  and m ain space is con ­
fin e d  by  tw o  pe ritonea l fo lds : on  th e  righ t s ide  by  th e  Plica hepa to ­
pancrea tica  w h ic h  is c rea ted  by th e  A . hepatica  co m m un is , and on 
th e  le f t s ide  by  th e  Plica gastropancrea tica  w h ic h  m arks th e  course  
o f th e  A. gas trica  s in is tra .

• M a in  space: This space  is loca ted  b e tw e e n  th e  s to m a ch  (ante ri­
or) and th e  Pancreas and th e  M e soco lo n  tra n sve rsu m  (posterio r), 
re spective ly . O n th e  le f t  s ide , th e  R ecessus sp le n icus  e x te n d s  to  
th e  h ilum  o f th e  sp leen ; th e  R ecessus in fe rio r lies beh ind  th e  Lig. 
g as tro co licum  and e x te n ds  to  th e  o rig in  o f th e  M e soco lo n  a t the  
C olon tran sve rsu m .
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Epigastrium  w ith  Bursa om entalis

Bursa omentalis, Vestibulum

Plica
hepatopancreatica

Pylorus

Colon transversum

Plica gastropancreatica

Omentum majus, Lig. gastrocolicum Bursa omentalis, Recessus inferior

Splen [Lien], Margo superior

Lig. gastrosplenicum

Corpus pancreatis

Colon transversum

Mesocolon transversum

Fig. 6 .104  Position o f th e  viscera , S itu s  v iscerum , in th e  
E p igastriu m ; ve n tra l v iew .
The  Lig. g as tro co licum  w a s  s e c tion e d  and th e  s to m a ch  re flec te d  crani- 
a lly  to  s h o w  th e  m ain space o f th e  Bursa om en ta lis . The p o s te rio r w all

o f th e  bursa is c rea ted  by  th e  Pancreas and th e  M e soco lo n  transve r­
sum . On th e  le f t s ide , it e x te n ds  to  th e  h ilum  o f th e  sp leen  (R ecessus 
sp len icus), in fe rio rly  to  th e  o rig in  o f  th e  M e soco lo n  a t th e  C olon  trans­
ve rsu m  (R ecessus in ferio r).

P Clinical Rem arks--------------------------------------
S im ila r to  th e  o th e r re cesse s  o f th e  pe ritonea l cav ity , th e  Bursa 
o m e n ta lis  is o f c lin ica l re levance. H ern ia tion  o f sm a ll in tes tina l loops 
(in tern a l hern ias), d isse m ina tio n  o f m a lignan t tu m o u rs  (pe riton ea l 
carc inosis), o r bacteria  (p e rito n itis ) can invo lve  th e  om en ta l bursa. 
T h e re fo re , du ring  a bdom ina l su rge ry , th e  su rgeon  usua lly  inspects  
th e  Bursa o m en ta lis .

D uring  surgical tre a tm e n t in th e  ep ig a s trium  (e.g. in te rve n tio n s  at 
th e  Pancreas), th e  su rgeon  can access th e  Bursa o m en ta lis  in th ree  
d iffe re n t w ays:
•  via th e  O m e n tu m  m inu s  (-* Fig. 6 .103)
•  via th e  Lig. g as tro co licum
•  via th e  M e soco lo n  tra n sve rsu m
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Omentum majus

Colon transversum

Taenia libera

Flexura coli sinistra

Jejunum

Flexura coli dextra

Colon ascendens

Taenia libera
Colon descendens  

Colon sigmoideum

Appendices omentales [epiploicae]

IleumCaecum

Fig. 6 .105  P os ition  o f th e  v iscera . S itu s  v isceru m , in th e  
H yp o g a s triu m ; ventra l v iew .
The O m e n tu m  m a jus w a s  re fle c te d  c ran ia lly  to  v isua lise  th e  sm a ll and 
large in te s tin e s  in th e  H ypogas trium . Thus, th e  in trape ritonea l seg­
m e n ts  are v is ib le : Je ju n u m  and Ileum  o f th e  sm a ll in tes tin e , C aecum , 
C olon tra n sve rsu m , and C olon s igm o ide u m  o f th e  large in tes tin e . Th is

fig u re  a lso s h o w s  th a t th e  re tro pe rito n ea l se g m e n ts  o f th e  co lon  are 
re loca ted  to  th e  p o s te rio r w a ll o f th e  a bdom en  to  a variab le  e x te n t. In 
th is  case, th e  C olon  a scendens is c lea rly  v is ib le , b u t th e  C olon d escen ­
dens is s h ifte d  fu r th e r  do rsa lly  and is pa rtia lly  covered  by  th e  sm a ll in­
te s tin e . The large in te s tin e  fra m e s  th e  c o nvo lu te  o f Je ju n u m  and Ileum .
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Hypogastricum

Omentum majus

Fundus vesicae biliaris

Plica caecalis vascularis

Lobus hepatis dexter

Duodenum, 
Pars horizontalis Jejunum

Recessus ileocaecales  
superior et inferior

Ileum, Pars terminalis

Plica

Caecum

Mesoappendix 

Appendix vermiformis

Mesocolon transversum

Pancreas

Ileum

Fig. 6 .106  Position o f th e  viscera . S itu s  v isceru m , in  the  
H yp ogastrium ; ve n tra l v iew .
The  O m e n tu m  m a jus w a s  re flec te d  cran ia lly  and th e  loops o f th e  sm all 
in te s tin e  w e re  re flec te d  to  th e  le f t s ide  to  v isua lise  th e  seconda ry  re­
tro p e rito n e a l Pars horizon ta lis  o f th e  D uodenum . A t th e  trans ition  
b e tw e e n  th e  Ileum  and th e  C aecum  th e re  are tw o  spaces: th e  Reces-

sus ileocaecalis  superior is covered  by  th e  Plica caeca lis vascularis  
(conta ins a branch o f th e  A. ileocolica), th e  Recessus ileocaecalis  in fe ­
rio r is co ve re d  by  th e  Plica ileocaeca lis  b e tw e e n  th e  Ileum  and th e  
A ppend ix  ve rm ifo rm is . S im ila r to  th e  Bursa om en ta lis  and o th e r abdom i­
nal recessus, sm a ll in tes tin a l loops m ay  be tra p p ed  here (interna l he rn i­
as).
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Hypogastricum

Pancreas

Mesenterium

Colon transversum Omentum majus

Recessus 
duodenales  
superior e t inferior

Flexura
duodenojejunalis

sigmoideum

Mesoappendix

Appendix vermiformis

Intestinum tenue

Recessus iieocaecalis 
inferior

Caecum

Recessus
intersigmoideus

Fig. 6 .107 P os ition  o f th e  v iscera . S itu s  v isceru m , in th e  
H yp o g a s triu m ; ventra l v iew .
The  O m e n tu m  m a jus w a s  re flec te d  c ran ia lly  and th e  loops o f th e  sm a ll 
in tes tin e  w e re  re flec te d  to  th e  righ t s ide  to  d em o n s tra te  th e  Flexura 
d uodeno je juna lis  w h ic h  m arks  th e  tra n s itio n  o f th e  re tro pe rito n ea l D uo­

d enum  in to  th e  in trape ritonea l Je ju n u m . Th is  area a lso co n ta in s  tw o  
recesses: Recessus du o d en a les  superior and in ferio r. In th e  r ig h t Hy­
p ogas trium , th e  A p p e n d ix  v e rm ifo rm is  is v is ib le , th e  tip  o f w h ich  de­
scends in to  th e  sm a ll pe lv is  (descend ing  type).

i- Clinical Rem arks-----------------------------------------------------------------------------------------------------------
The R ecessus duodena les  su pe rio r and in fe rio r are th e  m o s t co m - nias). This he rn ia tion  m ay re su lt in an in tes tin a l a b s tru c tion  (ileus) o r
m on s ite s  fo r  th e  he rn ia tion  o f sm a ll in tes tin a l loops (TREITZ's her- in tes tin a l in fa rc tion .

136  — ► d i s s e c t i o n  l i n k

(c) ketabton.com: The Digital Library



Pancreas -► Spleen -» Topography -► Sections

M esenteries

Colon descendens

Duodenum, Pars ascendens

Jejunum

Plica duodenalis inferior

Colon sigmoideum

Mesenterium

Colon descendens

Omentum majus

Rectum Vesica urinaria

Recessus ileocaecalis superior

Recessus ileocaecalis inferior

Caecum

Mesoappendix

Appendix vermiformis

Mesocolon transversum

Colon ascendens

Duodenum, Pars horizontalis

Colon transversum

Fig. 6 .108  M e se n te rie s  o f th e  sm all in te s tin e , M e s e n te r iu m , and  
large in tes tin e , In tes tin u m  crassum ; ventra l v iew .
The  O m e n tu m  m a jus and th e  C olon tra n sve rsu m  w e re  re flec te d  crani- 
ally. The  in trape ritonea l sm a ll in tes tin a l c o n vo lu te  o f Je ju n u m  and Ileum

w a s  re sec te d  a t th e  m esen te ry . The  m e s e n te ry  co ns is ts  o f a duplica- 
tu re  o f th e  pe ritonea l m e m bra n e s , con ta ins  th e  neu rovascu la r s tru c ­
tu re s  to  su pp ly  th e  sm a ll in tes tin e , and se rves as m ob ile  a tta c h m e n t o f 
th e  sm a ll in te s tin e  to  th e  p o s te rio r a bdom ina l w a ll.
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Secondary retroperitoneal organs

Cauda pancreatis  

Corpus pancreatis

O m entum  majus

Colon transversum 

Duodenum

Colon descendens

Mesenterium

Omentum minus 

Fundus vesicae biliaris 

Lig. hepatoduodenale 

Duodenum, Pars superior 

Ren

Gaster, Pars pylorica

Omentum majus 

Colon ascendens

Colon transversum

lleum

Lig.

Lobus hepatis 

Lig. teres hepatis

hepatis sinister

cardiacum

Caecum
Colon
sigmoideum

Appendix vermiformis

Rectum

Vesica urinaria

Mesoappendix

Excavatio rectovesicalis

Fig. 6 .109  P os ition  o f th e  secondary  re tro p e rito n e a l organs;
ventra l v iew .
The  s to m a ch  w a s  rem oved , Je ju n u m  and Ileum  w e re  resected  a t th e  
m e sen te ry , and C olon  tra n sve rsu m  and C olon  s igm o ide u m  w e re  sec­
tio ne d . M o s t o f th e  seconda ry  re tro pe rito n ea l o rgans are n o w  vis ib le .

These  inc lude  th e  D uo d e nu m  (excep t fo r  th e  Pars superio r), th e  Pan­
creas, th e  C olon ascendens, and th e  C olon d escendens , and th e  Rec­
tu m  to  th e  Flexura sacralis. A n te rio r to  th e  R ectum , th e  open ing  o f the  
Excavatio  rec to ve s ica lis  can be seen . Th is  pe ritonea l pouch  is th e  m o s t 
in fe rio r p a rt o f th e  pe ritonea l ca v ity  in m en.

Clinical Remarks
In an u p rig h t pos itio n  (se ldom  in bed ridden  p a tien ts ), in th e  m o s t 
in fe rio r ex te n s io n  o f th e  pe ritonea l cav ity , th e  E xcavatio  rec to ves i­
calis  in m en, and th e  E xcava tio  rec to u te rin a  (pouch o f D OUGLAS) 
in w o m e n  (-» Fig. 6.110), m ay accum u la te  in fla m m a to ry  exuda te  or

pus in cases o f in fla m m a to ry  e ve n ts  in th e  H ypo g a s trium . By u ltra ­
sound  (abdom ina l, transvagina l) exam ina tion , th is  can be d e te c te d  
as fre e  flu id  in th e  abdom en.
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Posterior wall o f the peritoneal cavity

Recessus duodenales 
superior e t inferior

Radix mesenterii

Plica ileocaecalis

Glandula suprarenalis
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intersigmoideus
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superior
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Fig. 6 .110  Dorsal w a ll o f th e  p e rito n ea l cav ity , C av itas  
p e rito n ea lis , w ith  recesses, Recessus, and sp leen , S p len  [Lien];
ve n tra l v iew .
Liver, sm a ll and large in te s tin e s  w e re  rem oved  e x ce p t fo r  th e  D uode­
num  to  e xpose  th e  dorsa l w a ll o f th e  pe ritonea l cavity. The peritoneal 
lin ing o ve r th e  r ig h t k idney and th e  Pars desce n d en s  o f th e  D uodenum  
is c lea rly  v is ib le  due  to  its  sh iny  su rface . The  a tta c h m e n t areas o f th e  
seconda ry  re tro pe rito n ea l C olon a scendens and C olon desce n d en s  are 
lacking th is  pe ritonea l lin ing.
The  peritonea l dup lica tu re s  fo rm  th e  re lie f o f th e  dorsa l w a ll o f th e  
pe ritonea l ca v ity  as fo ld s  (Plicae) and lig a m en ts  and crea te  d ive rse  re­
cesses (R ecessus). The  la rg e s t o f th e m  is th e  Bursa o m e n ta iis  
( - *  Fig. 6 .103), th e  po rtio n s  and e x te n s io n s  th e re o f are v is ib le  here. A t 
th e  area o f th e  Flexura duodeno je juna lis , th e  Plicae duodena les  su pe ri­
o r and in fe rio r fo rm  tw o  recesses (Recessus duodena les  s uperio r and

in ferio r). Furthe r recesses (peritoneal g u tte rs ) are loca ted  a t th e  en­
trance  o f th e  te rm ina l ileum  in to  th e  C aecum  (Recessus iliocaecales  
s uperio r and in ferio r) and occas iona lly  ano the r recess is loca ted  in fe ri­
o r  to  th e  M e soco lo n  s ig m o id e u m  (Recessus in ters igm oideus). 
A n te rio r to  th e  re c tu m , a deep  pe ritonea l space  ex is ts  w h ic h  is con­
fin e d  by th e  u te ru s  and th e  b road lig a m en t a t th e  ve n tra l s ide . Th is 
E xcavatio  rec to u te rin a  (pouch o f D O U G LAS) is th e  m o s t caudal re­
cess  o f th e  pe ritonea l ca v ity  in w o m e n . The  ve n tra lly  pos itio n ed  Exca­
v a tio  ves ico u te rin a  b e tw e e n  u rinary b ladder and U te rus  d oes  n o t ex­
te n d  d o w n w a rd s  as d ee p ly  as th e  Excavatio  rec tou te rina . B e tw e e n  th e  
Flexura d uo deno je juna lis  and th e  righ t Fossa iliaca, th e  1 2 -1 6  cm  long 
ro o t o f th e  m e s e n te ry  (Radix m e sen te rii) is a ttached. It co n ta in s  th e  
b lood  vesse ls  supp ly ing  th e  sm a ll in te s tin e  (A7V- m e sen te rica  su pe ri­
or). The  ro o t o f th e  m e s e n te ry  trave rses th e  Pars horizon ta lis  o f th e  
D uodenum  and th e  righ t U reter.
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Arteries of the abdom en

A. colica media 

A. colica dextra

A. ileocolica

A. m esenterica  
superior

A. m esenterica  
inferior

A. colica sinistra

Aa. sigmoideae

A. rectalis superior

A. rectalis inferior

A. gastroomentalis 
sinistra

A. pancreatica magna 

A. caudae pancreatis 

A. gastroomentalis dextra 

A. pancreatica dorsalis

Truncus coeliacus

A. hepatica communis

A. cystica

A. hepatica propria

A. gastrica dextra

A. gastroduodenalis

A. supraduodenalis

A. pancreatico duodenalis 
superior posterior

A. pancreatico duodenalis 
superior anterior

A. pancreatico- 
duodenalis inferior

Pars abdominalis aortae [Aorta abdominalis] 

R. oesophagealis

A. splenica [lienalis]

A. gastrica sinistra

Aa. gastricae breves

Fig. 6.111 A rte rie s  o f th e  a b d o m in a l viscera; sem ischem atic  
illu s tra tio n ; ventra l v iew .
The  m o s t im p o rta n t ana s tom o se s  are  m arked  by  b lack c irc les. The 
th re e  unpa ired  a rte ries  to  th e  a bdom ina l v iscera  de rive d  fro m  th e  A o rta  
abdom ina lis  a re  th e  T runcus coe liacus, th e  A . m e sen te rica  superio r, 
and th e  A. m e sen te rica  in fe rio r. The  A . m e sen te rica  su pe rio r has its 
o rig in  d ire c tly  b e lo w  th e  T ru n cus  coe liacus (here n o t sh ow n  due  to  
s e m isch e m a tic  p resen ta tion ). Its respe c tive  b ranches are described  on 
th e  fo llo w in g  pages. A ll th re e  a rte ries  ana s tom o se  w ith  each o th e r and 
w ith  b ranches o f th e  A . iliaca in te rna . Th is m ay  p reve n t ische m ic  in fa rc ­
tio n  in cases o f an occ lus ion  o f one  o f th e s e  vesse ls .

The anas to m o ses  are:
•  co nn e c tio ns  b e tw e e n  th e  T runcus coe liacus and th e  A . m esen te rica  

su pe rio r via Aa. pancrea ticoduodena les  (*).
•  co nn e c tio ns  b e tw e e n  th e  Aa. m e sen te rica e  su pe rio r and in fe rio r: 

R IO LA N 's  ana s tom o s is  b e tw e e n  th e  A . co lica m edia  and A. colica 
s in is tra  (* * ) .

•  P lexus o f recta l a rte ries : here th e  A . rec ta lis  su pe rio r fro m  th e  A. 
m e sen te rica  in fe rio r co nn e c ts  to  th e  Aa. rec ta les  m ed ia  and in fe rio r 
fro m  th e  A. iliaca in te rna  ( * * * ) .
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Veins o f the abdom en

V. colica dextra

Vv. rectales mediae

Vv. hepaticae Vv. oesophageae

V. gastrica sinistra

Vv. gastricae breves

V. pancreaticoduodenalis 
superior posterior

V. m esenterica inferior

V. colica medii

V. colica sinistra

V. portae hepatis, R. dexter

V. cystica 

V. portae hepatis

V. splenica [lienalis] 

V. m esenterica superior

V. ileocolica V. rectal is superior 

Vv. sigmoideae

Vv. rectales inferiores

Vv. jejunales

V. splenica [lienalis]

V. gastroomentalis 
[gastroepiploica] sinistra

V. gastrica dextra

Vv. pancreaticae

V. gastroomentalis 
[gastroepiploica] dextra

Fig. 6 .112 P orta l ve in , V. p o rta e  hepa tis , w ith  trib u taries ;  
sem isch em atic  illu s tra tio n ; ve n tra l v iew .
The  tr ib u ta rie s  o f th e  porta l ve in  are described  in de ta il in -» F igure 6.69.
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Pancreas

Rr. omentales

A. splenica [lienalis]

Splen [Lien]

V. gastrica sinistra

A.; V. gastroomentalis 
sinistra

Omentum majus

Vesica biliaris

Lobus hepatis dexter

Pars lumbalis diaphragmatis

A. gastrica sinistra

Truncus coeliacus

Gaster

A.; V. gastroomentalis 
dextra

A.; V. cystica 

A. hepatica propria 

V. portae hepatis

Ductus choledochus 
[biliaris]

A. gastroduodenalis 

A. hepatica communis

A. gastrica dextra

Fig. 6 .113 Truncus coeliacus; ventra l v ie w ; a fte r  rem ova l o f the  
O m e n tu m  m inus.
The  T ru n cus  coe liacus d erives  as f ir s t  unpa ired  branch fro m  th e  A orta  
abdom ina lis . In th e  re tro pe rito n ea l space beh ind  th e  Bursa o m en ta lis  
its s h o rt (m o s tly  2 -3  cm ) tru n k  d iv ides  in to  th e  th re e  m a jo r a rte ries  
w h ic h  su pp ly  th e  v iscera  o f th e  E p igastrium  (G aster, D uodenum , He- 
par, V esica b ilia ris, Pancreas and Splen):

A. gastrica  sinistra: branches o f f  to  th e  le f t and su pe rio r s ide . It 
ana s tom o se s  w ith  th e  A. gastrica  dextra  a t th e  lesse r cu rva tu re  o f 
th e  s tom ach  and is usua lly th e  s tro n g e r vessel.
A. hepa tica  com m u nis : tu rn s  to  th e  r ig h t s ide  and d iv ides  into:
-  A . hepatica  propria : re leases th e  A. gastrica  dextra  and supp lies  

live r and ga llb ladder (A. cystica)
-  A . gas troduodena lis : desce n d s  beh ind  th e  P ylorus o r D uodenum , 

d iv ides  in to  th e  A. g a s tro o m e n ta lis  dextra  to  th e  g rea te r cu rva tu re  
o f th e  s to m a ch  and th e  Aa. p ancrea ticoduodena les  supe rio res  
an te rio r and p o s te rio r w h ic h  a na s tom o se  w ith  th e  A . pancrea tico- 
duodena lis  in fe rio r fro m  th e  A . m e sen te rica  su pe rio r to  supp ly  th e  
head o f th e  Pancreas and th e  D uodenum .

•  A . sp lenica: courses to  th e  in fe rio r le f t s ide  a t th e  supe rio r b o rde r o f 
th e  Pancreas and re leases th e  fo llo w in g  b ranches during  its  course  
to  th e  sp leen:
-  Rr. pancrea tic i fo r  th e  Pancreas
-  A . gastrica  p o s te rio r to  th e  s to m a ch  (3 0 -6 0 %  o f all cases)
-  A . g a s tro om e n ta lis  s in is tra : cou rses  fro m  th e  le f t s ide  to  th e

g rea te r cu rva tu re  o f th e  s to m a ch  and ana s tom o se s  w ith  th e  A. 
g a s tro om e n ta lis  dextra

-  Aa. g as tric i b reves: s h o rt b ranches to  th e  fu n d u s  o f th e  s tom ach
-  Rr. sp len ic i: te rm in a l b ranches to  th e  sp leen

Fig. 6 .114  B ranches o f th e  Truncus coeliacus.

Vesica 
biliaris [fellea]

teres hepatis
Lobus hepatis sinister 

A. cystica
A. hepatica propria 

Truncus coeliacus

A. gastrica sinistra

A. gastrica posterior 

Splen [Lien]
Aa. gastricae 
breves

hepatica

Duodenum 

A. gastrica dextra 

A. gastroduodenalis

splenica 
[lienalis]

gastroomentalis
sinistra

A. mesenterica superior 

A. gastroomentalis dextra
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A. m esenterica superior

A. colica

A. colica dextra

A. ileocolica

R. colicus

R. ilealis

RIOLAN's anastomosis

A. appendicularis

Caecum

Appendix vermiformis

Ileum

A. ileocolica

A. m esenterica superior

jejunales

Fig. 6 .115  A. m esen te rica  superior; ve n tra l v ie w ; Colon 
tra n sve rsu m  re flec te d  cranially. (accord ing to  [1])
The unpa ired  A . m e sen te rica  supe rio r b ranches o ff  th e  A o rta  abd o m i­
nalis d ire c tly  b e lo w  th e  T runcus coeliacus, courses  re tro pe rito n ea lly  
beh ind  th e  Pancreas and th e n  e n te rs  th e  m esen te ry . Its  b ranches can 
be d isp layed  i f  th e  m e s e n te ry  is o pened  and th e  ad ipose  tissue  
b e tw e e n  th e  vascu la r arcades is re m ove d . It supp lies  parts  o f th e  Pan­
creas and D uo d e nu m , th e  e n tire  sm a ll in tes tin e , and th e  large in tes tin e  
up  to  th e  le f t co lic  flexu re .

B ranches o f th e  A . m esen te rica  superior:
A . p a ncreatico duod ena lis  in ferio r: branches o ff  to  th e  supe rio r 
r igh t s ide ; R. an te rio r and R. p o s te rio r ana s tom o se  w ith  th e  Aa. pan- 
c re a ticoduodena les  su pe rio res  a n te rio r and p os te rio r (-» Fig. 6.116). 
A a. je ju n a le s  (4 -5 ) and A a. ilea les  (12): d ire c te d  to  th e  le f t s ide 
A . colica m ed ia : o rig ina tes  on th e  righ t s ide  and ana s tom o se s  w ith  
th e  A . co lica dextra  and w ith  th e  A. co lica s in is tra  (R IO LA N 's  anas­
tom os is )
A . colica d ex tra : courses  to  th e  C olon  ascendens

•  A . ileocolica: supp lies  th e  d is ta l Ileum , C aecum  and A p p en d ix  ve r­
m ifo rm is  (A. appendicu la ris)
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A. m esenterica superior

Lig. gastrocolicum

Truncus coeliacus
A. gastrica sinistra

A.; V. gastroomentalis sinistra

A. hepatica communis

V. cava inferior

A. gastrica brevis

A.; V. splenica [lienalis]

Rr. splenici

A.; V. gastroomentalis dextra

A. gastroduodenalis

V. portae hepatis

A. pancreaticoduodenalis 
superior anterior

Caput pancreatis 

V. m esenterica superior

Proc. uncinatus

Corpus pancreatis

A. pancreaticoduodenalis  
inferior

A. m esenterica  
superior

Mesocolon transversum

Fig. 6 .116  O rig ins  o f th e  A . m esen te rica  s uperio r and Truncus  
coeliacus; ve n tra l v ie w ; a fte r  re fle c tin g  th e  s to m a ch  cran ia lly  and 
d isse c tin g  th e  Pancreas.
F o llow ing  its  o rig in  fro m  th e  A o rta  abdom ina lis  in fe rio r to  th e  T runcus 
coeliacus, th e  A. m e sen te rica  su pe rio r desce n d s  beh ind  th e  Pancreas

and e n te rs  th e  m e s e n te ry  a n te rio r to  th e  D uodenum . The Pancreas 
w a s  s e c tion e d  to  s h o w  th e  A . and V. m e sen te rica  supe rio r ve n tra l to  
th e  Proc. unc ina tus  o f th e  Pancreas. The A . m e sen te rica  supe rio r sup ­
p lies th e  A. p ancrea ticoduodena lis  in fe rio r as its f ir s t  branch to  th e  righ t 
s ide.
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A. m esenterica superior

A.; V. colica sinistra

Colon

Mesocolon transversum 

V. mesenterica superior 

A. colica media

Aa. jejunales

V. colica

A.; V. colica dextra

Aa. ileales

Ileum

Appendix vermiformis

A. m esenterica superior
RIOLAN's anastomosis

anastomosis

Jejunum

Vv. jejunales

A. ileocolica ■

Caecum

Colon sigmoideum

Fig. 6 .117 Course o f th e  A . and V. m esen te rica  superior; ventra l 
v ie w ; a fte r  open ing  o f th e  m e s e n te ry  w ith  th e  C olon  transve rsum  
re flec te d  cranially.
W ith in  th e  m e sen te ry , th e  A. m e sen te rica  su pe rio r g ives rise  to  th e  
fo llo w in g  branches: Aa. je juna les  and Aa. ilea les to  th e  le f t  s ide , A . co ­
lica m edia , A . co lica dextra , and A. ileoco lica  to  th e  righ t s ide . A ll a rte ­
ries fo rm  arcades a t d if fe re n t leve ls  o f th e ir  d iv is ions. Th is  a llo w s  th e  
m o b ility  o f th e  in tes tina l loops. A t th e  le f t co lic  fle xu re , th e  A. colica 
m ed ia  fo rm s  a fu n c tio n a lly  im p o rta n t anas to m o s is  (R IO LAN 's

anas to m o s is ) w ith  th e  A . co lica  s in is tra  fro m  th e  A. m e sen te rica  in fe ­
rior. Th is  fa c ilita te s  th e  fo rm a tio n  o f co lla te ra l c ircu la tions  in th e  case o f 
o cc lus ion  o f one  o f th e  a rte ries . The a na s tom o s is  b e tw e e n  th e  tw o  ar­
te r ie s  in one  o f th e  arcades c lose  to  th e  in te s tin e s  is occas iona lly  re fe r­
red to  as D R U M M O N D 's  ana s tom o s is . In th e  c lin ical ja rgon , all anasto­
m o ses  in th e  area o f th e  le f t co lic  fle xu re  are su m m arise d  as R IO LA N 's 
a nastom os is .
The ve no u s  b ranches co rrespond  to  th e  a rte ries .
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A. m esenterica inferior
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DRUMMOND'S anastomosis

descendens

mesenterica superior

m esenterica inferior

A. colica sinistra

Aa. sigm oideae

Colon sigmoideum

A. rectalis superior

Rectum

A. colica dextra 

R. colicus

A.

A. caecalis anterior

Caecum

A. appendicularis

Appendix vermiformis

Colon transversum

anastomosis

A. colica media

Colon

Fig. 6 .118 A. m esen te rica  in ferio r; ve n tra l v ie w ; C olon tra n sve rsu m  
re flec te d  crania lly. (accord ing  to  [1])
The  unpa ired  A . m e sen te rica  in fe rio r b ranches o ff  th e  a bdom ina l aorta 
app ro x im a te ly  5 cm  above  its  b ifu rca tion  and tu rn s  to  th e  le f t s ide . W ith  
th e  e xcep tio n  o f a s h o rt te rm ina l se c tion , th e  A. m e sen te rica  in fe rio r 
desce n d s  in to  th e  re tro pe rito n ea l space  to  supp ly  th e  C olon d escen ­
dens and th e  upp e r R ectum .

B ranches o f th e  A. m esen te rica  in ferior:
A. co lica sinistra: ascends a long th e  C olon desce n d en s  and anas­
to m o s e s  via th e  A . co lica s in is tra  w ith  th e  A. co lica  m edia  fro m  the  
A . m e sen te rica  su pe rio r (R IO LA N 's  anastom os is )
A a. s igm oideae : severa l b ranches to  th e  C olon s igm o ide u m  
A. recta lis  superior: desce n d s  to  th e  upper R ectum  and supp lies  
th e  recta l cavernous bod ies  in th e  su bm ucosa  (C orpus cavernosum  
recti) w h ic h  are a part o f th e  c o n tin e n ce  m echan ism .
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A. m esenterica in ferior

A.; V. colica media

Rectum

A. pancreaticoduodenalis inferior

V. mesenterica superior

Pancreas

anastomosis 

Mesocolon transversum

A.; V. colica sinistra

Ren

V. mesenterica inferior 

A. m esenterica inferior

A. colica sinistra

Colon descendens 

Aa.; Vv. sigm oideae

Bifurcatio aortae

Aa.; Vv. jejunales

A.; V. rectalis superior

Colon sigmoideum

Pars abdominalis aortae

anastomosis

Fig. 6 .119  C ourse o f th e  A . and V. m esen te rica  in ferio r in the  
re tro p e rito n e a l space; ventra l v ie w ; C olon tra n sve rsu m  re flec te d  
cran ia lly  and sm a ll in tes tin a l loops to  th e  r ig h t s ide.
F o llow ing  its  orig in  above th e  a o rtic  b ifu rca tio n , th e  A. m e sen te rica  in­
fe r io r  desce n d s  in th e  re tro pe rito n ea l space  and re leases f ir s t  th e  A. 
co lica s in is tra  to  th e  le f t s ide , th e n  severa l Aa. s igm o ideae  and fin a lly  
th e  unpa ired  A . rec ta lis  superio r.

The A. co lica  s in is tra  ascends a long th e  C olon descendens, fo rm s  ar­
cades and ana s tom o se s  w ith  th e  A . co lica m edia  derived  fro m  th e  A. 
m e sen te rica  su pe rio r (R IO LA N 's  anas to m o s is ). The anastom osis  
b e tw e e n  th e  tw o  a rte ries  in one  o f th e  arcades c lose  to  th e  in tes tin e s  
is occas iona lly  re fe rred  to  as D R U M M O N D 'S  a nastom os is .
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Abdom en and pelvis, median section

A. mesenterica superior

Pars lumbalis diaphragmatis 

V. renalis dextra 

A. renalis dextra

V. mesenterica superior

A. iliaca communis dextra 

V. iliaca communis dextra 

Cauda equina

Promontorium

Colon sigmoideum

Plica transversa recti

Os sacrum 

Glandula vesiculosa

Ampulla recti

Os coccygis

Prostata 

M. sphincter ani externus 

M. sphincter ani internus

Jejunum

Omentum majus 

Peritoneum viscerale 

Peritoneum parietale

Anulus umbilicalis 

Cavitas peritonealis

Ileum

Vesica urinaria 

Os pubis 

M. levator ani, M. pubococcygeus

M. transversus perinei profundus

Hepar, Area nuda

Diaphragma, Centrum tendineum

Hepar, Lobus sinister

Gaster, Cardia

Fornix gastricus

Pancreas, Ductus pancreaticus

Bursa omentalis

Colon transversum

Oesophagus

Aorta, Pars abdominalis

Fig. 6 .120 A b d o m e n , A b d o m e n , and pelv is . Pelvis, o f a m an;
m edian  se c tion ; v ie w  fro m  th e  r ig h t s ide.
Th is  illu s tra tion  s h o w s  clearly  th a t th e  pe ritonea l ca v ity  (Cavitas p e rito ­
nealis) is n o t a w id e  e m p ty  space, b u t ra the r c o n s is ts  o f sm a ll recesses

b e tw e e n  th e  in trape ritonea l v iscera . A lso  th e  Bursa o m en ta lis  b e tw e e n  
th e  s to m a ch  and th e  Pancreas is o n ly  a n a rro w  space  w ith  peritoneal 
lin ing . A  large p o rtio n  o f th e  a bdom ina l ca v ity  is occup ied  by  th e  m e se n ­
te ry  w h ich  m ay accum u la te  p le n ty  o f ad ipose  tissu e .
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Abdom en and pelvis, sagittal section

M. erector spinae 

A. iliaca communis 

V. iliaca communis

Os sacrum

Rectum 

M. piriformis 

Excavatio rectovesicalis 

Ductus deferens 

Glandula vesiculosa

Rectum

M. gluteus maximus 

M. levator ani, M. iliococcygeus 

M. levator ani, M. pubococcygeus

Pars lumbalis diaphragmatis 

V. cava inferior

A. hepatica propria 

Ductus choledochus [biliaris]

V. renalis dextra 

A. renalis dextra

Caput pancreatis, Proc. uncinatus 

Duodenum

V. mesenterica superior

A. mesenterica superior

Ileum

Gaster

Caput pancreatis;
Ductus pancreaticus

Corpus ossis pubis

V. portae hepatis

Omentum majus, 
Lig. gastrocolicum

Colon transversum

Omentum majus

V. hepatica sinistra

Lig. falciforme 

Hepar, Lobus sinister

Pulmo dexter, Lobus inferior

Cavitas peritonealis

Vesica urinaria

V. hepatica dextra

Atrium cordis dextrum

Fig. 6.121 A b d o m e n , A b d o m e n , and pe lv is . Pelvis, o f a m an;
sag itta l se c tion ; v ie w  fro m  th e  le f t s ide.
Th is  is a righ t param edian se c tion  a t th e  leve l o f th e  V. cava in ferio r. 
Thus, th e  c o n flu e n ce  o f th e  live r ve in s  (Vv. hepaticae), w h ic h  drain  th e

ve no u s  b lood  fro m  th e  liver, is c lea rly  v is ib le . The  porta l ve in  (V. portae  
hepatis), w h ich  b rings  th e  n u trie n t-rich  b lood  fro m  th e  unpa ired  v iscera  
to  th e  liver, a rises fro m  th e  c o n flu e n ce  o f th e  tw o  m ain tr ib u ta rie s  be­
hind th e  pancrea tic  head.
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Abdom en and pelvis, frontal section

Colon sigmoideum

Symphysis pubica

Os pubis

Hepar, Lobus caudatus 

V. hepatica sinistra 

V. portae hepatis

V. portae hepatis, R. dexter

A. hepatica propria

Duodenum, Pars superior

Hepar, Lobus dexter

Colon transversum

Caput pancreatis

Colon ascendens

A.; V. mesenterica superior

Colon ascendens

Ileum

Os ilium

Colon descendens

V. cava inferior

Atrium cordis dextrum

Ventriculus cordis dexter

Lig. triangulare sinistrum

Gaster, Ostium cardiacum

A.; V. gastrica sinistra

Colon transversum 

Cauda pancreatis

A. gastroduodenalis 

V. splenica [lienalis]

Duodenum, Flexura 
duodenojejunalis

A. mesenterica superior

Aa. jejunales 

Jejunum 

Cavitas peritonealis

Fig. 6 .122 A b d o m e n , A b d o m e n , and pelv is . Pelvis, o f a m an; This is a fro n ta l se c tion  th ro u gh  th e  porta l ve in  (V. portae  hepatis) w h ich
fro n ta l section  th ro u g h  th e  a n te rio r p art; ventra l v iew . courses  above  th e  pancrea tic  head (C aput pancreatis) to  th e  h ilum  o f

th e  live r and d iv ides  in to  a r ig h t and a le f t branch.
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Epigastrium , frontal section

Oesophagus, Pars thoracica

Ostium cardiacum

I Lobus superior 
Pulmo sinister <

[ Lobus inferior

Lobus hepatis sinister

Lig. triangulare sinistrum

Diaphragma 

Lig. gastrosplenicum 

Corpus gastricum  

Spien [Lien]

Glandula suprarenalis

Lig. splenorenale 

Nodi lymphoidei splenici

A.; V. splenica [lienalis]

Pancreas

Pulmo dexter, Lobus inferior

lymphoideus 
mediastinalis posterior)

Pars abdominalis aortae

Nn. splanchnici major et minor

Glandula suprarenalis

Truncus sympathicus

Ren, Capsula adiposaPars lumbalis diaphragmatis

Pulmo dexter, Lobus medius

Pleura parietalis, 
Pars diaphragmatica

Diaphragma

Lobus hepatis dexter

Ductus thoracicus

Fig. 6 .123 A b d o m in a l cav ity , C av itas  a b d o m in a lis , and in ferio r  
th o ra x , C av itas  tho rac is ; fro n ta l se c tion  a t th e  leve l o f th e  k idneys; 
dorsa l v iew .
The se c tion  s h o w s  th e  topograph ica l re la tio n sh ip s  o f th e  e p igastric  v is ­
cera. The  r ig h t E p igastrium  is e n tire ly  occup ied  by  th e  righ t lobe o f  the  
live r (Lobus hepa tis  dex te r) w h ich  co n ta c ts  th e  righ t k idney  (Ren) and

th e  r ig h t adrenal g land (G landula suprarenalis) a t its  caudal aspect. On 
th e  le f t s ide , th e  cranial p a rt o f th e  le f t hepa tic  lobe covers  th e  s tom ach  
(Gaster) w h ich , in tu rn , co n ta c ts  th e  sp leen  and cauda lly  th e  le f t k idney, 
th e  le f t adrenal g land and th e  Pancreas. The  pancrea tic  ta il ex tends  
to w a rd s  th e  sp leen .
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Epigastrium , sagittal section

Pulmo dexter, Lobus inferior

Costa V

G aster

Pleura visceralis [pulmonalis]

Recessus costo- 
diaphragmaticus

Peritoneum viscerale

Fascia renalis
Omentum majus 

Colon transversum

Pleura parietalis, Pars costalis

Pars costalis diaphragm atis

Medulla renalis

M. quadratus lumborum

Hepar, Lobus dexter

Costa XI

M. erector spinae

Fig. 6 .124  A b d o m e n , A b d o m en ; sag itta l se c tion  th ro u g h  th e  righ t 
e p ig a s trium  a t th e  leve l o f th e  k idney; v ie w  fro m  th e  righ t s ide .
The  righ t e p ig a s trium  co n ta in s  th e  righ t lobe o f th e  live r (Hepar, Lobus 
dexte r) w h ic h  has e x te n s ive  co n ta c ts  w ith  th e  in fe rio r a spe c t o f th e

d iaphragm . Dorsal and in fe rio r to  th e  liver, th e  k idney  (Ren) is loca ted  in 
th e  re tro pe rito n ea l space; ventra l th e re o f th e  Pass pylo rica  o f th e  
s tom ach  (Gaster) is loca ted  in th e  in trape ritonea l cavity.
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Epigastrium , sagittal section

Gaster, Cardia, Ostium cardiacum

Costa IX

Bursa omentalis

Recessus costodiaphragmaticus 

M. erector spinae 

Costa XII

Gaster, Pars pylorica, 
Antrum pyloricum

Omentum majus,
Lig. gastrocolicum

M. rectus abdominis

Omentum majus

Pericardium

Costa VI

Pars costalis diaphragmatis 

Hepar, Lobus sinister
Splen [Lien]

Lig. gastrosplenicum

M. quadratus lumborum

Fascia renalis

Fornix gastricus

Pulmo sinister, Lobus inferior

Pleura visceralis [pulmonalis]

Pleura parietalis, Pars costalis

Colon transversum

M. psoas major 

Cavitas peritonealis

Lig. phrenicosplenicum

Fig. 6 .125  A b d o m e n , A b d o m e n ; sag itta l se c tion  th ro u gh  th e  le ft 
ep ig a s trium  a t th e  leve l o f th e  sp leen ; v ie w  fro m  th e  le f t s ide .
The s to m a ch  (Gaster) o ccup ies  th e  m a jo r p a rt o f th e  le f t E p igastrium . It 
is covered  ve n tra lly  by th e  le f t lobe o f th e  live r (H epar, Lobus sin is te r)

and co n ta c ts  th e  sp leen  and th e  le f t k idney (Ren) a t its  dorsa l s ide ; th e  
le f t k idney is loca ted  in th e  re tro pe rito n ea l space. L ined by  pe rito n e um , 
th e  Bursa o m en ta lis  fo rm s  a sm a ll recess beh ind  th e  s tom ach .
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Viscera of the Abdom en Development -* Stomach -► Intestines -► Liver and gallbladder

Epigastrium , transverse sections

—■J't \  i Pleura parietalis, C °sta
“V----- j ----- j -  Pars costalis

K. i  /! Pleura parietalis,
\  T- ’ '  \  Pars diaphragmatica
I W  i Pars costalis 

diaphragmatis

Costa VI 

Peritoneum parietale

M. obliquus
externus
abdominis

Mm. intercostales Splen [Lien]

Costa VIII
Cavitas peritonealis

V. hepatica dextra V. splenica [lienalis]

M. latissimus dorsi 

Costa IX

V. portae hepatis, R. dexter,
R. posterior

V. cava inferior 

Vertebra thoracica XI, Proc.

6 .126

Cavitas pleuralis, 
Recessus
costodiaphragmaticus

Peritoneum viscerale

Costa VII

M. rectus abdominis 
Costa VII

N.

A. splenica [lienalis] 

intercostalis (T9)

articularis superior 

Vertebra thoracica XI

Medulla spinalis

Bursa omentalis

Pars lumbalis diaphragmatis, Crus sinistrum 

Truncus sympathicus 

M. erector spinae 
N. intercostalis (T10)

Spatium epidurale

Lig. falciforme
Linea alba

Hepar, Lobus sinister

Ductus thoracicus

Pars thoracica aortae

Gaster

Proc. xiphoideus M. rectus abdominis

Hepar, Lobus sinister 

Costa VII

Pars costalis diaphragmatis 

Gaster

Hepar, Lobus dexter 

Vertebra thoracica

Splen [Lien]

Pars thoracica aortae

M. erector spinae

6.127

Pars lumbalis diaphragmatis

Fig. 6 .126  and Fig. 6 .127 A b d o m in a l cav ity , C av itas  abdo m ina lis ;
tra n sve rse  se c tion  a t th e  leve l o f th e  1 1th th o ra c ic  ve rteb ra
( - *  Fig. 6 .126) and co rrespond ing  c o m p u te d  to m o g ra p h ic  se c tion  (CT;
- *  Fig. 6 .127); caudal v iew .

The live r o ccup ies  th e  e n tire  r ig h t ep ig a s trium  and w ith  its  le f t lobe 
e x te n ds  to  th e  le f t an te rio r s ide  o f th e  s to m a ch  (Gaster). P oste rio r to  
th e  s to m a ch  and lined by  p e rito n e um  is th e  Bursa om en ta lis . The 
sp leen  is c u t in th e  le f t E p igastrium .

i- Clinical Rem arks--------------------------------------
S ectiona l im ag ing  as s h o w n  here fo r  c o m p u te d  to m o g ra p h y  (CT) 
is e s tab lished  ro u tin e ly  in d ia g n os tic  p rocedu res. It a llo w s  th e  im a­
g ing  o f s o ft t is s u e s  w ith o u t c o n tra s t m e d iu m  and is less p rone  to  
d is tu rb a n ces  than  u ltrasound  im ag ing  w h ic h  m ay  s u ffe r fro m  de­
creased  re so lu tio n  by  ce rta in  co n d itio n s  such  as a ir-filled  in tes tina l

loops. T h e re fo re , CT im ag ing  is used  as add itiona l d ia g n os tic  too l 
and in p reope ra tive  p lann ing . A cco rd in g  to  co nve n tio n , CT im ages 
are a lw a y s  s h o w n  in caudal v ie w . For d id a c tic  and p ractica l pu rpo­
ses, it is advisab le  to  s tu d y  ana tom ica l se c tio n s  a lso  in caudal v iew .
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Pancreas -► Spleen -» Topography -► Sections

Epigastrium , transverse sections

Lig.
M. rectus abdominis, Vagina musculi recti abdominis 

M. transversus abdominis 
Hepar, Lobus quadratus

Ductus cysticus;
choledochus [biliaris]

Lig. hepatoduodenale

A. hepatica propria, R. dexter;
V. portae hepatis

Ductus thoracicus 

V. azygos 

Cavitas pleuralis 
Pleura 

Pars diaphragmatica 
Pleura parietalis, Pars costalis 
Mm. intercostales externi et interni

Ren

M. latissimus dorsi

M. serratus posterior inferior

Recessus splenicus

Hilum splenicum; 
Nodi lymphoidei 
splenici

Splen [Lien]

Cauda pancreatis

Peritoneum viscerale 

Cavitas peritonealis 

Peritoneum parietale 

A.; V. splenica [lienalis]

Ren; Glandula suprarenalis 

Ren, Capsula adiposa 
hemiazygos; N. splanchnicus major 

Aorta; Diaphragma; N. splanchnicus minor 
N. thoracicus [T12]

Conus medullaris “  Peritoneum
Vertebra thoracica XII, Proc. spinosus “  Peritoneum in the area of the

multifidi Bursa omentalis

Lobus caudatus, 
Proc. papillaris; Bursa omentalis, 

Recessus superior

V. portae hepatis, R. dexter

r  Pars costalis; 
Diaphragma < Pars lumbalis, 

[  Crus dextrum

Lobus hepatis dexter

V. cava inferior

6 .128

M. iliocostalis thoracis

N. splanchnicus minor 

M. longissimus

Lig. teres hepatis; Lobus hepatis sinister

A. hepatica communis

minus, Lig. hepatogastricum

A.; V. gastrica sinistra;
Ganglion coeliacum; Nodi 
lymphoidei gastroomentales

Bursa omentalis

G aster

Omentum majus

Hepar, Lobus sinister

Lig. falciforme 

Lig. teres hepatis

Hepar, Lobus caudatus

Hepar, Lobus dexter 

V. portae hepatis 

V. cava inferior 

Pars lumbalis diaphragmatis 

Costa X 

M. latissimus dorsi 

Costa XI 

Ren dexter

Costa XII
6.129

Pancreas

Colon descendens

Aorta

Vertebra lumbalis, 
Corpus vertebrae

Splen [Lien]

Ren sinister

M. erector spinae

Colon transversum

Fig. 6 .128  and Fig. 6 .129  A b d o m in a l cav ity , C av itas  abdo m ina lis ;
tra n sve rse  se c tion  a t th e  leve l o f th e  1st lum bar ve rteb ra  (-* Fig. 6 .128) 
and co rrespond ing  c o m p u te d  to m o g ra p h ic  se c tion  (CT; -» Fig. 6 .129); 
caudal v iew .

[- Clinical Rem arks--------------------------------------
For th e  exam ina tion  o f th e  Pancreas, u ltrasound  im ag ing  is o fte n  
n o t ve ry  in fo rm a tive  due  to  th e  a ir-filled  in tes tin a l loops. The CT is 
p e rfo rm e d  to  fin d  o r c o n firm  th e  d iagnos is  o f pancrea tic  co nd itio ns

A t th e  leve l o f th e  1st lum bar ve rteb ra , add itiona l v iscera  are v is ib le , 
such  as th e  su pe rio r po les o f th e  k idneys (Ren) and th e  Pancreas. The 
Pancreas is loca ted  p os te rio r to  th e  s to m a ch , separa ted  by  th e  Bursa 
o m en ta lis , and e x te n ds  to  th e  le f t s ide  un til it reaches th e  h ilum  o f th e  
sp leen.

such  as in fla m m a to ry  d isease  (pancreatitis ), w h e n  o ed e m a to us  or 
cy s tic  sw e llin g  o f th e  organ is d e te c te d . CT im ag ing  is a lso used  to  
m o n ito r th e  p rog ress  o f pancrea tic  d iseases.
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6 Viscera of the Abdom en Development ... -> Sections

Epigastrium , transverse sections

A. renalis

Costa XI

Cauda equina 

A. mesenterica inferior

V. cava inferior

Pars lumbalis diaphragmatis 

Costa

6 .130  Truncus sympathicus

M. erector spinae

Pleura parietalis, Pars costalis

Costa VIII 

Vesica biliaris [fellea]

Costa IX

Colon descendens

M. latissimus dorsi

Hilum renale

Hepar, Lobus dexter

Costa X

! fcizd-
K t \
I . V f  ! Costa VIII

Peritoneum 

Cavitas peritonealis 

Pars costalis diaphragmatis 

Recessus costodiaphragmaticus 

Pleura parietalis, Pars diaphragmatica

Costa

Hepar, Lobus sinister 

V. portae hepatis

Gaster

V. splenica [lienalis]

transversum

rectus abdominis
A. mesenterica superior 

Pancreas

Nodus lymphoideus pancreaticus

renalis

abdominalis aortae

renalis 
renalis minor 

renalis 

•Cortex renalis

6.131

Fig. 6 .130 and Fig. 6.131 A b d o m in a l cav ity , C av itas  abdo m ina lis ;
transve rse  se c tion  a t th e  leve l o f th e  1st lum bar ve rte b ra  (-*  Fig. 6 .130) 
and co rrespond ing  c o m p u te d  to m o g ra p h ic  se c tion  (CT; - *  Fig. 6.131); 
caudal v iew .

Typ ica lly , th e  h ilum  o f th e  k idney (Ren) is loca ted  a t th e  leve l o f th e  f irs t 
tw o  lum b a r ve rte b ra e  (recogn ised  by  th e  c o n flu e n ce  o f th e  le f t V. rena­
lis). The  ga llb ladder (Vesica b iliaris) is se c tion e d  a t th e  in fe rio r b o rd e r o f 
th e  live r (Hepar). In th e  le f t E p igastrium , po rtio n s  o f th e  sm a ll in tes tina l 
Loops (Je junum ) and portio n s  o f th e  large in te s tin e  (Colon tra n sve rsu m  
and C olon descendens) are v is ib le .

mesenterica superior 

Jejunum

Pars abdominalis aortae 

V. renalis 

Sinus renalis

Vesica biliaris 

A. renalis 

V. cava inferior

Corpus vertebrae lumbalis I 

Hepar, Lobus dexter

Hepar, Lobus sinister
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Pelvis and 
Retroperitoneal Situs
The pelv is  (Pelvis) is d es igned  to  fu lf i l tw o  purposes: O n th e  one  hand, 
it has to  bear th e  w e ig h t o f th e  v iscera  in hum ans e xh ib iting  an e rec ted  
p os tu re . H ence, a so lid , w e ig h t bearing, poss ib ly  b ony  flo o r w o u ld  be 
reasonable  a t th e  caudal a spe c t o f th e  a bdom ina l ca v ity  (C avitas abdo- 
m inalis). O n th e  o th e r hand, w ith  regards to  th e  e lim ina tio n  o f p roducts  
by  th e  in te s tin e s  and th e  k idneys, th e  a c t o f p roc rea tion , and in particu ­
lar ch ild b irth , a rig id  c losu re  is n o t practica l. The  "c o n s tru c tiv e "  c o m pro ­
m ise  is th e  D iaphragm a pelv is : a funne l-shaped  g roup  o f m u sc le s  at th e  
b o tto m  o f th e  pe lv is , w h ic h  is p e rfo ra ted  in th e  m idsa g itta l p lane by  th e  
U rethra , th e  R ectum , and th e  Vagina in fem a les .

To re v ie w  th e  re tro p erito n e a l s itus o f th e  a b d o m e n  -  inc lud ing  th e  
organs, w h ic h  are n o t s itu a te d  in th e  abdom ina l cav ity , b u t a t th e  dorsa l 
w a ll -  a long w ith  th e  pe lv is , has a good  (on togene tic ) reason. The  kid­
neys, th e  m a jo r o rgans o f th e  re tro pe rito n ea l space, in itia lly  o rig ina te  
fro m  th e  pe lv is  and ascend  to  a leve l ju s t  in fe rio r to  th e  ribs. C onverse ­
ly, th e  gonads, i.e. te s tic le s  (Testes) and ovaries (Ovaria), descend  fro m  
th e  a bdom en  in to  th e  pe lv is  and in m en  even  fu r th e r  d o w n  in to  th e  
S cro tu m . Thus, th e  subp e rito ne a l (see b e lo w ) co nn e c tive  tis s u e  spaces 
o f th e  pe lv is  and th e  re tro pe rito n ea l space  fo rm  a co n tin u u m .

In o rde r to  gain  ins ig h t in to  th e  reg ions addressed  in th e  fo llo w in g , radi­
cal d isse c tio n  s te p s  are n ecessa ry  to  so m e  e x te n t: The  sm a ll and large 
in te s tin e s  have to  be rem oved  o r a t leas t m o b ilise d  so th a t th e y  can be 
clea red  fro m  th e  p o s te rio r a bdom ina l w a ll. S om e d isse c to rs  even  re m o ­
ve  all o rgans o f th e  ep ig a s tric  reg ion  a t once.

The V iew into the Pelvis

The so-called g re a te r pe lv is  (Pelvis m ajor, b e tw e e n  th e  w in g s  o f th e  
ilium ) s e e m s  to  be  a lm o s t e m p ty  a fte r  th e  rem ova l o f th e  in tes tines . 
The  psoas m a jo r m u sc le  (M . psoas m ajor) is accom pan ied  by  th e  Vasa 
iliaca ex te rna  and spans fro m  th e  lum bar sp ine  d o w n  to  th e  ingu ina l 
region  flank ing  th e  e n trance  to  th e  lesse r pe lv is  (Pelvis m inor).

In co n tra s t, th e  cauda lly  na rrow ing  funne l-shaped  lesser pelvis is n o t 
vacan t, e spec ia lly  in w o m e n . V en tra lly , im m e d ia te ly  beh ind  th e  S ym ­
phys is  pub ica , lies th e  fu n d u s  o f th e  u rina ry  b ladder (Vesica urinaria). In 
w o m e n , th e  Fundus o f th e  U te rus  is loca ted  im m e d ia te ly  p o s te rio r to  
th e  u rinary b ladder. B ila te ra lly, tw o  u te rin e  (FALLO PIA N) tu b e s  (Tubae 
uterinae) ascend  fro m  th e  U te rus  to w a rd s  th e  ovaries (Ovaria), w h ich  
th e y  em brace  w ith  th e ir  f im b ria te d  p ro jec tions . The  ovaries are loca ted 
b ila te ra lly  a t th e  pe lv ic  w a ll, ju s t  in fe rio r to  th e  boundary  b e tw e e n  th e  
g rea te r and th e  lesse r pe lv is . The  re c tu m  (R ectum ) is pos itio n ed  
b e tw e e n  th e  u rinary b ladder, th e  U te rus , and th e  dorsa l pe lv ic  w a ll (i.e. 
th e  sacrum ), respective ly .

The  b ody  o f th e  U te rus  as w e ll as th e  u te rin e  tu b e s  and th e  ovaries are 
loca ted  in sepa ra te  pe ritonea l d u p lica tu re s /m e se n te rie s  ( "M e s o s " )  in 
th e  abd o m ino p e lv ic  ca v ity  (C av itas  p e rito n ea lis  pelvis) w h ic h  p ro je c t 
a t va rious d e p th s  to w a rd s  th e  actua l pe lv ic  flo o r. In w o m e n , th e re  is a 
p a rticu la rly  deep  recess b e tw e e n  th e  rear w a ll o f th e  U te rus  and th e  
fro n ta l w a ll o f  th e  R ectum , th e  Excavatio  re c to u te rin a . The  fu n d u s  o f 
th e  b ladder and th e  upp e r p o rtion  o f th e  R ectum  are co ve re d  by  p e rito ­
n eum . Inc is ing  th e  p e rito n e u m  and d isse c tin g  th e  abo ve -m e ntio n e d  
pe lv ic  o rgans revea ls  th e  subp e rito ne a l space o f th e  pelv is  (S pa tiu m  
e x tra p e rito n e a le  pelv is). The lo w e r pa rts  o f u rinary b ladder, U terus, 
and R ectum  are loca ted  w ith in  th is  co nn e c tive  tissu e , as w e ll as th e  
fe m a le  Vagina and th e  m a le  accesso ry  sex g lands (in pa rticu la r th e

p ros ta te  g land [P rosta ta ] and th e  sem ina l ve s ic le s  [G landulae ve s icu lo - 
sae]), re spective ly . B ranches o f th e  A. iliaca in te rna  and num e ro u s  
nerves th a t supp ly  th e  pe lv ic  o rgans, b u t a lso th e  lo w e r e x tre m itie s , 
ex te n d  in to  th is  subp e rito ne a l co nn e c tive  tissue.

M o b ilisa tio n  o f th e  b lood  vesse ls  and organs expo se s  a m uscu la r pe lv ic  
flo o r, th e  D ia p h ra g m a  pe lv is , w h ic h  is pe rfo ra ted  by  th e  U rethra  and 
Vagina (if p resen t). It is like a deep , la te ra lly  co m pa c ted  fu n n e l. A t  the  
d ee p e s t p o in t o f th e  cone, th e  R ec tum  p e rfo ra tes  th e  fu n n e l. The  M . 
leva to r ani is th e  m u sc le  th a t fo rm s  a large part o f th e  pe lv ic  flo o r, and 
is able  to  (vo lun ta rily !) ra ise and lo w e r th e  A n u s  by  a fe w  ce n tim e tre s .

B e lo w  th e  w a lls  o f th e  pe lv ic  d iaphragm , v irtu a lly  in th e  "b a s e m e n t"  o f 
th e  pe lv is , lies th e  perinea l reg ion  (Regio perinealis): T rac ing  th e  ure­
th ra  (U rethra) one  reaches th e  a n te rio r  p e rin e u m , th e  u rogen ita l tr i­
ang le  (R egio urogen ita lis). The roo ts  o f th e  cavernous bod ies o f the  
Penis, w h ic h  bears th e  m a le  U rethra , o rig ina te  in and p ro trud e  fro m  th is  
reg ion . Th is  region  a lso enco m p a sses  th e  cavernous bod ies o f th e  C li­
to r is  enc los ing  th e  open ing  o f th e  s h o rt fe m a le  U rethra . The  p os te rio r 
p e rin e um , th e  anal tr ia ng le  (R egio analis), is loca ted  b e lo w  th e  pelv ic  
d iaphragm  to  th e  righ t o r le f t s ide  o f th e  R ectum . It co n ta in s  large, adi­
p ose -filled  p its  ca lled  Fossae isch ioana les. They re sem b le  crania lly 
p o in tin g  pyram ids  w ith  th e ir  bases d ire c te d  cauda lly  w ith  re sp e c t to  th e  
R ectum . M a jo r nerves and b lood  ve sse ls  are traceab le  in th e  Fossae 
isch ioana les, supp ly ing  th e  organs o f  th e  perineal region  (i.e. Penis, 
C lito ris , Labia m ajora and m inora , V e s tib u lu m  vaginae, and Anus).

View of the Retroperitoneal Situs

R em ova l o f th e  parie ta l p e rito n e um  and th e  unde rly ing  ad ipose  tis su e  
f ir s t  revea ls  th e  in fe rio r vena cava (V. cava in fe rio r, s lig h tly  to  th e  righ t 
s ide  o f th e  ve rteb ra l co lum n) and th e  abdom ina l aorta  (Aorta  abdom ina- 
lis, im m e d ia te ly  to  th e  le f t side). B oth  are re m in is c e n t o f an "u p s id e - 
d o w n  Y " , b ifu rca tin g  a t th e  leve l o f th e  lo w e r lum bar ve rte b ra e  in to  the  
Aa. and Vv. iliacae co m m u n e s , i.e. th e  iliac a rte rie s  and ve ins . The  V. 
cava in ferio r has severa l tr ib u ta rie s ; in th e  upp e r th ird  e spec ia lly  th e  
tw o  renal ve ins  (Vv. renales) and th e  s h o rt hepa tic  ve ins  (Vv. hepaticae) 
are rem arkab le . The  A o rta  a b d o m in a lis  has like w ise  m any branches. 
The large vesse ls  are d en se ly  co ve re d  w ith  lym ph  nodes and lym ph 
ve sse ls  th a t rise  as paired  Trunci lu m b ales  fro m  th e  pe lv is . A t th e  level 
o f th e  branch ing  renal vesse ls , th e  T runci lum ba les  m e rge  in th e  C iste r- 
na chyli, w h ic h  a lso rece ives  th e  lym ph  o f th e  in tes tin e s , to  fo rm  th e  
th o ra c ic  d u c t (D uc tus  tho rac icus).

The k idneys  (Renes) and th e  adrenal g lands are loca ted  b ila te ra lly  in a 
perirena l fa t  capsu le  (Capsula adiposa) ju s t b e lo w  th e  d iaph ragm a tic  
d om e . Dorsal to  th e  upper po le  o f each k idney  lies rib XII. M ed ia lly , th e  
Vasa renalia e n te r th e  k idneys a t th e  h ilu m . The  U re te r  e x its  a t th e  hi- 
lum  desce n d in g  in to  th e  pe lv is  a long w ith  th e  ve sse ls  o f th e  gonads. 
The vessels  o f th e  gonads arise fro m  th e  Aorta  and ente r -  in a fasc ina t­
ing a sym m etrica l fash ion  (and th e re fo re  popu lar as an exam  question )
-  th e  le f t renal ve in  and th e  V. cava in fe rio r. A b o ve  and m edia l to  th e  
upp e r po le  o f th e  k idneys are th e  adren a l (suprarena l) g lands (Glan­
dulae  supra renales) w h ic h  c o n s titu te  end o crine  g lands th a t p roduce  
s te ro id  h o rm o n e s  (e.g. co rtiso l) and ca te ch o la m in e s  (adrenaline [ep ine ­
phrine]).
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— ► D i s s e c t i o n  L i n k
It is use fu l to  d is s e c t th e  pelv is  fro m  th e  o u ts id e  and fro m  th e  ins ide  in 
o rde r to  trace  p a th w a ys  th a t e m e rg e  fro m  th e  pe lv is . The  R egio g lu te - 
alis, th e  R egio perinea lis  w ith  th e  Fossa ischioana lis, and th e  perineal 
cav ities  inc lud ing  all p a th w a ys  are d isse c te d  fro m  th e  ou ts ide . From  
th e  inside, th e  parie ta l p e rito n e u m  is rem oved  to g e th e r w ith  th e  pe­
rirena l fa t  capsu le  inc lud ing  th e  a n te rio r fascia  up to  th e  lesse r pelv is. 
K idneys and adrenal g lands are exposed  fro m  th e  Capsula adiposa; 
th e  U re te r and th e  re tro pe rito n ea l neu rovascu la r s tru ck tu re s  w ith  th e ir  
b ranches are traced . For p rope r d isse c tio n  o f th e  pe lv is , it is use fu l to  
p e rfo rm  a m idsag itta l c u t in o rde r to  s p lit th e  pelv is  in to  tw o  equal parts. 
The  u rinary b ladder and th e  R ectum  are m o b ilise d  fro m  th e  co nn e c­
tiv e  tis s u e  o f th e  subp e rito ne a l space  b u t rem ain  a tta ch e d  to  th e  b lood 
vesse ls . The  b ranches o f th e  A . iliaca in terna are  to  be  p rese n te d  as a 
w h o le . S om e b ranches e x it th e  pe lv is  via th e  Foram ina s u p ra p irifo rm e  
and in fra p ir ifo rm e  and e n te r th e  R egio g lu te a lis  and th e  R eg io  perinea­
lis. A t last, th e  pe lv ic  flo o r  w ith  its  m u sc le  layers is exposed .

e x a m  : h e c k  l i s t
• D e v e lo p m e n t: k id n e y , in te rn a l a n d  e x te rn a l g e n ita lia  (m a jo r  
s te p s ) • to p o g ra p h y : p o s it io n a l re la t io n s h ip s  o f  th e  o rg a n s  in  th e  
re tro p e r ito n e a l sp ace  a n d  th e  p e lv is , c o m p o s it io n  o f  th e  p e lv ic  
f lo o r ,  o rg a n is a t io n  o f  th e  R eg io  p e r in e a lis , s e c tio n a l im a g in g  w ith  
CT • o rg a n s : a ll o rg a n s  w ith  n e u ro v a s c u la r  p a th w a y s  in c lu d in g  
th e  ly m p h a t ic  d ra in a g e  (in  p a r t ic u la r  T e s tis  a n d  O v a r iu m ) , A n u s  
( in c lu d in g  zo ne s) a n d  c o n t in e n c e  o rg a n , o rg a n is a t io n  o f  th e  
U re te r  a n d  U re th ra  w ith  c o n s tr ic t io n s , U te ru s  a n d  lig a m e n ts . 
C o rp o ra  c a v e rn o s a  p e n is  w ith  e re c t io n , m a le  a c c e s s o ry  se x  
g la n d s  w ith  e x c re to ry  d u c ts  • v a s c u la r  p a th w a y s : A o r ta  w ith  
b ra n c h e s , V. ca va  in fe r io r  w ith  tr ib u ta r ie s ,  D u c tu s  th o ra c ic u s  w ith  
ly m p h a t ic  t ru n k s , P le xu s  lu m b o s a c ra lis  w ith  in d iv id u a l n e rv e s  a nd  
a u to n o m ic  n e rv e  p le x u s e s  a ro u n d  th e  A o r ta

Clinical Rem arks-----------------------------------
T w o  m edica l spec ia lis ts , the  g ynaeco log is t and the  uro log ist, 
are invo lved  in th e  tre a tm e n t o f d iseases o f th e  u rogen ita l tract. 
Detailed kn ow le dg e  o f th e  topograph ica l ana tom y is required 
fo r  th e  in te rp re ta tion  o f radio log ical and u ltrason ic  im ages and 
during  surgery, such as resec tion  o f th e  k idney, th e  U te rus , or 
th e  p ros ta te  g land in cases o f m a lignan t tu m o u rs . Prostatic  car­
c in o m as are am ong  th e  th re e  m o s t co m m on  m a lignancies in 
m en. Because th e y  usua lly  deve lop  fro m  th e  periphera l zone o f 
th e  p ros ta te  g land, th e  s im p le  d ig ita l recta l exam ina tion  a lready 
prov ides  im p o rta n t d iagnostic  in fo rm a tio n . Even m ore  com m on  
are th e  benign tu m o u rs  o f th e  p ros ta te  g land (benign p ro sta tic  
hyperplas ia) w h ich  occur in a lm o s t all m a le  ind iv idua ls o ve r 70 
years o f age. S ince th e  hyperp lasia  occurs in th e  trans itiona l zone 
o f the  g land su rround ing  th e  U rethra, p rob lem s w ith  m ic tu ritio n  
are early s ym p to m s . In w o m e n , in fla m m a to ry  processes o f th e  
u te rin e  (FALLOPIAN) tu b e  and th e  ovary  need to  be cons id ­
ered in add ition  to  an append ic itis  as po ten tia l causes o f pain in 
th e  righ t lo w e r abdom en. These exam p les dem o n s tra te  th e  c lin i­
cal re levance o f topograph ica l ana tom y o f the  pelvis.
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Pelvis and Retroperitoneal Space K idney and adrena l g land

Organisation o f the urinary system

Fig. 7.1 and F ig .'7 .2  O rg an isa tio n  o f the  
m ale  ( -*  Fig. 7.1) and th e  fe m a le  (-» Fig. 
7.2 ) u rin ary  system ; la te ra l v ie w  fro m  th e  
le ft side.
The u rinary sys te m  co m prise s  th e  paired  kid­
neys (Ren [N ephros]), p roduc ing  th e  urine, 
and th e  e ffe re n t u rinary tra c ts . These  c o n s is t 
o f:
•  renal pe lv is  (Pelvis renalis)
•  U re te r
•  u rina ry  b ladder (Vesica urinaria)
•  U rethra
E xcep t fo r  th e  U rethra , th e  u rinary sys te m  is 
co n s tru c te d  iden tica lly  in b o th  sexes. The  Ure­
th ra  w ith in  th e  m a le  pen is  p rov ides  th e  e x it o f 
urine as w e ll as se m en . Thus, th e  m ale U re th ­
ra a lso be longs to  th e  ex te rna l m a le  gen ita lia .

Organa
urinaria

Ren [Nephros] 

Pelvis renalis

Ureter

Vesica urinaria

_ Urethra masculina

Ductus deferens

Glandula vesiculosa 
Ductus deferens 

Prostata 
Glandula 

bulbourethralis

Epididymis 

Ductus deferens

( Organa genitalia 
masculina interna

Organa genitalia 
feminina interna

Gaster

Glandula
suprarenalis

Insulae pancreaticae

Ovarium

Intestinum

Vesica urinaria 

Urethra feminina

Hypothalamus 

Glandula pinealis 
[Corpus pineale] 

Hypophysis 
[Glandula pituitaria]

Glandulae 
parathyroideae 

superior et inferior 
Glandula thyroidea

Thymus

Tuba uterina 
[Salpinx] 

----- Ovarium

Uterus

Vagina

Ren [Nephros] 

Pelvis renalis

Organa
urinaria

Ureter

Testis
b

Figs. 7 .3a  and b M a le  and fe m a le  
endo crin e  organs; ve n tra l v iew .
The  adrenal g land (G landula suprarenalis) 
d oes  n o t be long  to  th e  u rina ry  organs b u t to  
th e  endocrine  g lands. Severa l v ita l s te ro id  hor­
m o ne s  such  as a ld o s te ro ne  (m ine ra loco rtico - 
id) and co rtiso l (g lucocortico id ), as w e ll as 
ca te ch o la m in e s  (ep inephrine  and no rep ineph ­
rine) are p roduced  in th e  co rte x  and m edu lla , 
re spective ly , and re leased in to  th e  b lood. 
S ince th e  adrenal g lands are ad jacent to  th e  
k idneys and are, in part, supp lied  by  th e  sam e 
neurovascu la r s tru c tu re s , th e  adrenal g land is 
d iscu sse d  here, too .

160

(c) ketabton.com: The Digital Library



Efferent urinary system -► Genitalia -► Rectum and anal canal -► Topography -► Sections

Projection o f kidney and adrenal gland

Oesophagus

Pulmo

Diaphragm

—  Hepar 
Glandula suprarenalis
----------------Gaster
------------Splen [Lien]
------------- Pancreas
------------  Duodenum
---------------Jejunum

Colon

----------- Ileum -------------

Appendix vermiformis

Glandula thyroidea 

Trachea

Rectum

Figs. 7 .4a  and b P ro jection  o f th e  viscera o n to  th e  bo dy  surface;
ve n tra l (a) and dorsa l (b) v iew s .
K idneys and adrenal g lands are loca ted  in a re tro p erito n e a l po sition . 
The  adrenal g lands are a d jacen t to  th e  su pe rio r po le  o f th e  k idneys and

Fig. 7 .5 P ro jection  o f th e  k idn ey  o n to  th e  dorsal bo dy  w a ll.
•  su pe rio r po le : 12th th o ra c ic  ve rteb ra , rib XI
•  h ilum : 2nd lum bar ve rteb ra
• in fe rio r pole : 3 rd lum bar ve rteb ra
T hese  p o s itio n s  o n ly  app ly  fo r  th e  le f t kidney.
D ue to  th e  size o f th e  liver, th e  r ig h t k idney  is loca ted  abou t ha lf a ve r­
teb ra  fu r th e r  d o w n . The  su pe rio r po le  is th u s  p os itio n ed  ju s t b e lo w  rib 
XI
B ecause  o f th e  p ro x im ity  o f th e  d iaphragm , th e  pos itio n  o f bo th  k idneys 
changes during  resp ira tion  and m o ves  a bo u t 3 cm  lo w e r during  insp ira ­
tio n . The  adrenal g lands p ro je c t o n to  th e  heads o f ribs XI and XII.

are e m be d d ed  in th e  co m m o n  ad ipose  capsu le  (Capsula adiposa), 
w h ic h  is fu r th e r  enc lo se d  in a sheath  o f co nn e c tive  tis s u e  (Fascia rena- 
lis, G ER O TA 's fascia).

p Clinical Rem arks--------------------------------------
D uring  physica l exam ina tion  a f irs t s tep  in assessing  th e  pain s e n s iti­
v ity  o f th e  k idneys m ay  be a w e ll-do se d  punch in to  th e  reg ion  o f the  
k idneys in th e  flanks  ju s t b e lo w  th e  in fe rio r m arg in  o f th e  rib cage. 
H o w e ve r, th e  p a tie n ts  m u s t n o t be w a rn e d  in advance to  p reven t 
te n s io n  o f th e  back m u sc le s  w h ic h  w o u ld  re su lt in a cush ion ing  o f

th e  im pac t. In th e  case o f an in flam m ation  o f the  renal pelvis (pyelo­
nephritis ), th e  p a tie n t w ill w in c e  and re p o rt cons ide rab le  pain in re­
sponse  to  th e  punch . Even if carried  o u t co rrec tly , th is  exam ina tion  
can cha llenge  th e  re la tionsh ip  b e tw e e n  p a tie n t and physic ian.
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D evelopm ent o f the kidney

Pelvis and Retroperitoneal Space Kidney and adrenal gland -►

Pronephros system

Intestine

Mesonephric system 
with mesonephric 
excretory units

WOLFFIAN duct

Ureteric bud

Metanephric system

Fig. 7 .6  D ev e lo p m e n t o f th e  k idneys in w e e k  5. (accord ing to  [1]) 
The  k idneys and th e  e ffe re n t u rinary tra c t derive  fro m  th e  m e sod e rm  
w h ich , n e x t to  th e  so m ites , fo rm s  neph ro gen ic  cell c lus te rs  re fe rred  to  
as n e p h ro to m es . These  success ive ly  g ive  rise to  th re e  k idn ey  ge n e ra ­
t io n s  w h ic h  are fro m  cranial to  caudal:
•  p ronephros: f ir s t  gen e ra tion  o f  a ru d im e n ta ry  k idney w h ic h  co m ­

p le te ly  regresses.

m esonephros: te m p o ra ry  e x c re to ry  tu b u le s  are  fo rm e d , b u t w ith  
th e  e xcep tio n  o f th e  m e so n e p h ric  d u c t (W O LFFIA N  duct) th e  m e so ­
n eph ros  a lso regresses. Its  d is ta l part co n tr ib u te s  to  th e  fo rm a tio n  o f 
th e  e ffe re n t d uc tu le s  b e tw e e n  T e s tis  and E p id idym is, 
m etaneph ro s : beg inn ing  in w e e k  5, th e  u re te ric  bud fro m  th e  
W O LF F IA N  d u c t induces th e  d e v e lo p m e n t o f th e  parenchym a o f 
th e  p e rm a n e n t k idney (nephrons) in th e  m e ta n ep h ric  m e sod e rm . 

The  c o lle c tin g  d uc ts  and th e  p rox im a l parts  o f th e  e ffe re n t u rinary tra c t 
(renal pe lv is  and U re ter) d eve lop  fro m  th e  u re te ric  bud.

A. renalis Horseshoe kidney 

Ren

Ureter

Vesica u r in a r ia -  w  Pelvic kidney

b c

A. mesenterica inferior

Figs. 7 .7a  to  d A scensus o f th e  k idneys, (accord ing  to  [1])
The  m e ta n ep h ros  deve lops a t th e  leve l o f  th e  1st to  4 th sacral ve rteb rae  
and ascends during  w e e k s  6 to  9 o f d eve lo p m e n t. In fa c t, th is  is a rela­
tiv e  ascensus s ince  th e  p a rt o f th e  deve lo p in g  b ody  caudal to  th e  in fe ­
rio r po le  o f th e  k idney g ro w s  fa s te r (a and b). If th e  k idneys fa il to  as­

cend, a pe lv ic  k idney  (c) is p rese n t. A  h o rseshoe  k idney deve lo ps  if 
bo th  in fe rio r renal po les  pos itio n  in c lose  p ro x im ity  to  each o th e r and 
fu se  (d). The h orseshoe  k idney  does n o t fu lly  ascend  because th e  ro o t 
o f th e  A. m e sen te rica  in fe rio r p rese n ts  an obstac le .

i- Clinical Rem arks-----------------------------------------------------------------------------------------------------------
Pelvic k idneys  and horseshoe k idneys  are usua lly  acc iden ta l s tas is  w ith  re su ltin g  h ydroneph ros is  and po te n tia l ascend ing  urinary
fin d in g s  and have no clin ica l re levance if th e  U re te r is n o t co m pro - tra c t in fec tio n s . T hese  m ay  cause  dam age to  th e  kidney,
m ised . H o w e ve r, d isp la ce m e n ts  o f th e  U re te r m ay  cause an urine
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(mesonephric system)

Genital tubercle (glans area)

of the Sinus urogenitalis 

Anus

Ureter

testis

testis

duct 

MÜLLERIAN duct

Sinus urogenitalis

Ureteric orifice 

Gubernaculum

Opening of the WOLFFIAN duct

Fig. 7 .8  D ev e lo p m e n t o f th e  u rin ary  organs a nd  early  
d e v e lo p m e n t o f th e  in tern a l g en ita l o rgans in b o th  sexes during  
w e e k  8. (accord ing to  [1])
The k idneys d eve lo p  fro m  th e  m e ta n ep h ros  and th e  u re te ric  bud w h ich  
arises fro m  th e  W O LF F IA N  d uc t. The  u re te ric  bud g ives  rise  to  the  
p rox im a l e ffe re n t u rinary tra c t (renal pe lv is  and U re ter) w h e re a s  the  
u rina ry  b ladder and th e  U rethra  d eve lop  fro m  th e  S inus u rogen ita lis  
(ventral part o f th e  cloaca o f th e  h indgut).
U ntil w e e k  7, th e  in te rna l gen ita lia  d eve lop  in a s im ila r m a nn e r in m en 
and w o m e n  (sexua lly in d iffe re n t stage). B esides th e  in d iffe re n t gonads,

tw o  parallel d u c t sys te m s  ex is t: th e  D uctus m esonephricus  o r W O LFF­
IA N  d u ct and th e  D uctus  p a ram esoneph ricus  o r M U LLE R IA N  du ct. In 
co n tra s t to  th e  W O LF F IA N  d uc t, th e  d is ta l ends o f th e  M U LLE R IA N  
d u c t fu s e  p rio r to  e n te ring  th e  S inus u rogen ita lis . A t  th e  end o f w e e k  7 
th e  in d iffe re n t gonad deve lo ps  in to  th e  T e s tis  and in to  th e  ovary, res­
pective ly . The  horm o n e s  p roduced  in th e  T e s tis  (te s to s te ro n e  and anti- 
M U LLE R IA N  horm one) induce  th e  d if fe re n tia tio n  o f th e  W O LFFIA N  
d u c t to  th e  m a le  in te rna l gen ita lia  (-» Fig. 7 .43) and th e  supp ress ion  o f 
th e  fu r th e r  d e v e lo p m e n t o f th e  M U LLE R IA N  d uc t. If bo th  ho rm ones 
are n o t p rese n t, fe m a le  in terna l gen ita lia  d eve lop  (-» Fig. 7.73).
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Topography of the kidney and adrenal gland

Pelvis and Retroperitoneal Space Kidney and adrenal gland -►

A. suprarenalis media;
V. suprarenalis sinistra

Glandula suprarenalis 

Ren

A.; V. renal is

Costa XI 

Ureter

N. subcostalis

N. iliohypogastricus

N. ilioinguinalis

M. quadratus lumborum

Glandula suprarenalis

A. suprarenalis inferior; 
V. suprarenalis dextra

Fascia renalis

A. renalis accessoria 

V. cava inferior 

A.; V. renalis 

Ren, Capsula fibrosa 

Ren, Capsula adiposa

M. psoas major 

N. genitofemoralis

Fig. 7 .9  P os ition  o f th e  kidney, Ren [N ep h ro s ], and adrena l 
glan d , G lan du la  supraren alis , in th e  re tro p erito n e a l space; ventra l 
v iew .
K idney and adrenal g land are loca ted  in th e  re tro pe rito n ea l space ven- 
tra lly  o f th e  M . psoas and th e  M . quad ra tus  lum b o ru m .
Fascial system s: The su rface  o f th e  k idney is covered  by  a o rgan cap­
su le  o f dense  co nn e c tive  tis su e  (Capsula fib rosa ). T o g e th e r w ith  th e  
adrenal g land, th e  k idney is covered  by  a capsu le  o f pe rin e ph ric  fa t 
(Capsula adiposa). The  p e rin e ph ritic  ad ipose  tis su e  is su rrounded  by  a 
co nn e c tive  tis s u e  shea th  (Fascia renalis). M e d ia lly  and in fe rio rly , th e  
renal fascia  rem ains open  fo r  th e  passage o f th e  U re te r and th e  b lood 
vesse ls . The  a n te rio r lam ina o f th e  renal fascia  is re fe rred  to  by  c lin i­
c ians as G ER O TA 's fascia.

P ro x im ity  to  th e  nerves  o f th e  P lexus lum balis : B e tw e e n  th e  renal 
fascia  in th e  area o f th e  in fe rio r renal po le  and th e  m u sc le s  o f th e  dorsal 
a bdom ina l w a ll, th e  N. iliohypogas tricus  and th e  N. ilio ingu ina lis  fro m  
th e  P lexus lum bosacra lis  descend . They p rov ide  se nso ry  inne rva tion  to  
th e  skin  o f th e  ingu ina l reg ion . The N. g e n ito fe m o ra lis  courses  fu rth e r 
cauda lly  and th e re fo re  has no  c o n ta c t to  th e  k idney, b u t to  th e  U re ter. 
Fu rthe r crania lly, th e  11th and 12th in te rco s ta l nerves (12th in te rcos ta l 
nerve  =  N. subcosta lis ) course  benea th  th e  lo w e r ribs a long th e  p o s te ­
rio r s ide  o f th e  k idney.

i- Clinical Rem arks--------------------------------------
The fasc ia l s y s te m s  and th e  topograph ica l re la tionsh ips  o f th e  kid­
neys are c lin ica lly  re levan t. In cases o f m a lig n a n t tu m o u rs , th e  kid­
ney is a lw ays  rem oved  to g e th e r w ith  th e  adrenal g land and inc lud ing  
th e  G ER O TA 's fasc ia  (nephrec tom y).

The c lose  p ro x im ity  o f th e  k idney  to  th e  N. iliohypogas tricus  and 
N. ilio ingu ina lis  exp la ins  w h y  ce rta in  d iseases o f th e  k idney such as 
in fla m m a tio n  o f th e  renal pe lv is  (pye loneph ritis ) o r  c o n c re m e n ts  in 
th e  renal pe lv is  (nephro lith ias is) m ay cause  rad ia tin g  pa in  in to  th e  
in gu ina l reg ion .
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Segm ents and topographical relationships o f the kidney

Segmentum posterius

Segmentum inferius

Segmentum anterius superius

Segmentum anterius inferius ■

Segmentum inferius

Segmentum superius

A. renalis 

V. renalis

Ureter

Figs. 7 .10a and b R enal s eg m en ts , S e g m e n ta  ren alia , r ig h t side;
ve n tra l (a) and dorsa l (b) v iew s .
The  renal a rte ry  (A. renalis) d iv id e s  a t th e  h ilum  o f th e  k idney  in to  a R. 
p rinc ipa lis  an te rio r, w h ic h  su pp lies  th e  supe rio r, th e  tw o  a n te rio r and 
th e  in fe rio r renal se g m e n ts  w ith  severa l b ranches, and th e  R. princ ipa lis

p o s te rio r fo r  th e  p o s te rio r se g m e n t. In th e  case o f o cc lus ion  o f one  o f 
th e  b ranches o f th e  A . renalis, th e  e x te n t o f ren a l in farc tio n  corre la tes  
to  th e  area o f th e  a ffe c te d  renal se g m e n ts . H ow eve r, th e  branch ing  
p a tte rn s  are  h igh ly  variab le  am ong  ind iv idua ls.

V. renalis dextra

A. renalis dextra

V. renalis sinistra

Ureter dexter

Truncus coeliacus 

Pars abdominalis aortae

V. cava inferior

A. mesenterica superior

V. suprarenalis sinistra

A. renalis sinistra

V. testicularis/ovarica dextra

Ureter sinister 

V. testicularis/ovarica sinistra

Glandulae suprarenales 

Hepar

Duodenum, Pars descendens

Colon, Flexura dextra

Jejunum

Gaster

Splen [Lien] 

Pancreas

Colon descendens

Fig. 7.11 C o n ta c t areas o f th e  k idney , Ren [IMephros], w ith  
a d jacen t organs; ventra l v iew .
The dorsa l s ide  o f th e  k idney is ad jacent to  th e  dorsa l abdom ina l w a ll. 
The a n te rio r s ide  has c o n ta c t to  severa l o th e r o rgans. T o g e th e r w ith  the

adrenal g lands, th e  k idneys are separa ted  fro m  th e  o th e r abdom ina l 
o rgans by  th e  parie ta l p e rito n e um , th e  renal fasc ia , and th e  ad ipose 
capsu le . Thus, th e  a n te rio r c o n ta c t a reas have no c lin ical re levance.
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7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

Organisation o f the kidney

Capsula adiposa

Capsula fibrosa

Ren

Margo superior 

Glandula suprarenalis, Hilum

Capsula adiposa 

Capsula fibrosa

Ren

Margo
lateralis

Pelvis renalis

Aa. suprarenales superiores

Glandula suprarenalis

Aa. suprarenales mediae 

V. suprarenalis, Rr.

Margo medialis

A. suprarenalis inferior 

Margo medialis 

A. renalis

V. renalis

Ureter

Aa. suprarenales mediae

Glandula suprarenalis

V. suprarenalis

A. suprarenalis inferior 

A. renalis, R. posterior 

V. renalis 

Hilum renale

A. renalis, R. anterior 

V. testicularis/ovarica sinistra

Margo medialis

Ureter Margo superior

Aa. suprarenales 
superiores

Fig. 7 .12  and Fig. 7 .13  K idney, Ren [N ep h ro s ], a nd  adren a l g lan d , 
G lan du la  supraren alis , r ig h t s ide (-*  Fig. 7 .12) and le ft s ide (-*  Fig. 
7 .13); ventra l v iew .
The  bean-shaped k idney  has a su pe rio r and an in fe rio r pole . Located 
b e tw e e n  th e  po les  and o rie n te d  m ed ia lly  is th e  h ilum  o f th e  k idney

(H ilum  renale) w h ic h  c o n n e c ts  to  th e  inne r space  o f th e  k idney  (Sinus 
renalis) and co n ta in s  th e  renal b lood  vesse ls  and th e  U re ter. The ad­
renal g land is a d jacen t to  th e  supe rio r po le  o f th e  k idney. The entrance  
o f th e  b lood  vesse ls  a t th e  m ed ia l m arg in  is s o m e tim e s  a lso re fe rred  to  
as th e  h ilum .

166

(c) ketabton.com: The Digital Library
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Organisation o f the kidney

Cortex renalis

Calyx renalis major

Sinus

Pelvis renalis

Calyx renalis major

Calices renales minores

Lobus renalis

Columnae renales

Medulla renalis

Papillae renales
M edulla renalis, 

Pyramides renales

M edulla renalis, 
Pyramides renales

Area cribrosa, Foramina papillaria 

Aa. interlobares

A.

V. renalis 

Pelvis renalis 

Sinus renalis

Colum nae renales

Capsula fibrosa

Ureter

arcuata

Cortex renalis

Fig. 7 .14  and Fig. 7 .15  K idney, Ren [N ep h ro s ], le ft side; ventra l 
v ie w ; a fte r  ve rtica l b ise c tio n  (-» Fig. 7 .14) and open ing  o f th e  renal 
pe lv is  ( - *  Fig. 7.15).
The k idney  co ns is ts  o f a co rtex  (C ortex renalis) and a m ed u lla  (M e du l­
la renalis). The m edu lla  is subd iv ided  in to  severa l parts  w h ic h , accor­
d ing  to  th e ir  shape, are re fe rred  to  as renal p y ram id s  (P yram ides rena- 
les). Loca ted  b e tw e e n  th e s e  renal py ram ids  are th e  renal co lu m n s

(C olum nae renales). O ne pyram id  and its  ad jacent co rtica l area is called 
a renal lobe (Lobus renalis). The  b orde r b e tw e e n  th e  14 lobes is n o t 
v is ib le  a t th e  su rface  o f an a du lt hum an k idney. The tip s  o f th e  pyram ids 
(Papillae renales) e n te r th e  ren a l calyces (Calices rena les m a jo res  and 
m ino res) to  re lease th e  urine  (a rrow s). T o g e th e r w ith  ad ipose tis su e  
and th e  renal b lood  vesse ls , th e  renal pelvis (Pelvis renalis) is loca ted  
in a m ed ia l recess o f th e  parenchym a o f th e  k idney  (S inus renalis).
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Organisation o f the kidney

V. renalis

Aa. interlobares

Pyramides renales

Medulla renalis

Papilla renali:

Calyx renalis minor

Fig. 7 .16  K idney, Ren [N ep hros]; tran sverse  section  th ro u g h  th e  The parenchym a o f th e  k idney is co m po se d  o f a co rte x  (C ortex renalis) 
renal s inus (S inus renalis ); caudal v iew . and a m edu lla  (M edu lla  renalis).

Urinary pole

Space of the BOWMAN'S 
capsule

Corpusculum renale

Capsula fibrosa Cortex renalis

Tubulus distalis
Tubulus proximalis

Fig. 7 .17  R enal co tex  (C ortex  renalis); m ic rosco p ic  sec tion , 
100-fo ld . [26]
The  e n tire  parenchym a o f th e  k idney co ns is ts  o f neph rons and 
co lle c tin g  d uc ts . N eph rons co m prise  renal co rpusc les  and a tu b u la r 
sys te m . Renal co rpusc les  (C orpuscu la  renalia) are loca ted  in th e  renal 
co rte x , b u t n o t in th e  renal m edu lla . In th e  renal co rpusc les , w a te r  and 
lo w  m o le cu la r w e ig h t c o n s titu e n ts  fro m  th e  p lasm a are filte re d  in to  th e

space o f th e  B O W M A N 'S  capsu le  (p rim ary  urine, 170 l/day). From  the  
u rina ry  po le  o f th e  B O W M A N 'S  capsu le , th e  p rim a ry  urine  e n te rs  th e  
p rox im a l tu b u le  (Tubulus prox im alis). In th e  tu b u la r sy s te m  and th e  co l­
lec ting  d u c ts  th e  m a jo r p a rt o f th e  p rim a ry  urine  is reabsorbed  and the  
urine  co m po s itio n  is a lte red  by se c re tio n  b e fo re  th e  fina l u rine  is re­
leased in to  th e  renal papillae and th e  renal pe lv is  (1.7 l/day).
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Organisation o f the kidney

Glomerulus

Proximal f  Pars 
tubule y Pars recta

Fig. 7 .18  O rg a n isa tio n  o f neph ro n  and co llec ting  duct; sch em a tic  
illu s tra tion , (accord ing  to  [1])
A t th e  renal corpuscle, w h e re  th e  p rim a ry  urine  is p roduced , th e  
p ro x im a le  tu b u le  beg ins  w ith  a c o nvo lu te d  part (Pars convo lu ta ) and a 
co n se cu tive  s tra ig h t p a rt (Pars recta). Th is  is co n tin u e d  by th e  in te rm e ­
d ia te  tu b u le  w h ich  co ns is ts  o f a d escend ing  (Pars descendens) and an 

Connecting segm ent ascend ing  lim b  (Pars ascendens) fo llo w e d  by th e  d ista l tu b u le  (again 

x w ith  Pars recta and Pars convoluta). The connecting segm ent (collect-
■g ing  tu b u le ) is th e  tra n s itio n  to  th e  co llec ting  d u ct w h ic h  fin a lly  re-
°  leases th e  urine  in to  th e  renal pelvis.

Pars convoluta'

Pars recta

Distal tubule

Fig. 7 .19  Course o f a rte ries  (red ), ve ins  (b lue), and nephrons  
(grey) in th e  renal pa ren chym a; sch e m a tic  illu s tra tion , (accord ing  to  
[ 1 ])

The A . and V. ren alis  d iv ide  a t th e  h ilum  and ascend  as A . and V. in ter- 
lobaris  at th e  edge  o f  th e  p yram ids. They arch around  th e  base o f th e  
py ram ids  as A . and V. a rcua ta  and fro m  th e re  g ive  rise to  th e  A . and V. 
corticalis  rad ia ta  to  reach th e  capsule. In con tras t to  th e  co m m un ica t­
ing ve ins , th e  a rte ries  are te rm ina l a rte ries . The re fo re , th e  o cc lus ion  o f 
an arte ry , fo r  exam p le  by  a b lood  c lo t (em bo lism ), w ill cause  a renal 
in farc tion .
W ith in  th e  lobes o f th e  k idney th e  neph rons are a rranged radially.

Collecting duct

Nephron with 
short loop

Nephron with 
long loop

Nephron with 
cortical loop

Interm ediary tubule

A. corticalis

V.

V. stellata

Vv. corticales radiatae

Venous Vasa recta

Collecting duct

interlobaris

Renal calyx

V. interlobaris

Arterial Vasa recta A. arcuata
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Organisation o f the adrenal gland

Fig. 7 .20  A dren a l g lan d , G lan du la  supraren alis , r ig h t side; ventra l 
v iew .
The  adrenal g land c o n s is ts  o f co rte x  and m edu lla . B oth  have d iffe re n t 
d e ve lo pm e n ta l o rig ins  and fu n c tio n s . The c o rte x  deve lo ps  fro m  th e  
m e sod e rm  o f th e  dorsa l abdom ina l ca v ity  (in tra -em bryon ic  coelom a), 
th e  m edu lla , h o w e ve r, d e rives  fro m  neural c re s t ce lls  and is e qu iva len t 
to  a m o d ifie d  s y m p a th e tic  gang lion .

V. centralis

Cortex

Fig. 7.21 A dren a l g lan d , G lan du la  supraren alis , r ig h t side;
sag itta l se c tion ; latera l v iew .
The adrenal g land is a v ita l endocrine  g land. The  co rtex  p roduces s te ­
ro id  ho rm o n es  (m ine ra loco rtico ids , g lu co co rtico id s , androgens), th e  
m ed u lla  p roduces c a tech o lam in es  (ep inephrine  and norep inephrine ) 
fo r  th e  regu la tion  o f m e ta b o lism  and b lood  p ressure .

Clinical Remarks
If bo th  adrenal g lands have to  be  rem oved  due  to  d isease , th e  sub­
s titu tio n  w ith  m ine ra lo co rtico id s  and g lu co co rtico id s  is e ssen tia l to  
p re v e n t life -th re a ten in g  c ond itio ns  such as hypo g lycae m ic  shock

o r se vere ly  lo w  b lood  p ressu re  (arteria l hypo tens ion ). A d renoco rtica l 
in s u ffic ie n c y  (A D D IS O N 's  d isease) m ay  cause  th e  sam e s y m p to m s .

Margo superior

Facies anterior

Margo medialis

Cortex

Medulla
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Blood vessels o f the kidney

V.; A. testicularis

A. suprarenalis inferior; 
V. suprarenalis dextra

A. renalis accessoria 

V. cava inferior

A.; V. renalis

Ren,
Capsula adiposa

Ureter

Ren

A.; V. phrenica inferior

A. suprarenalis media; 
V. suprarenalis sinistra

Glandula suprarenalis

A.; V. renalis

A.; V. testicularis

A.; V. phrenica inferior

Glandula suprarenalis

Fig. 7 .22  C ourse o f th e  A. and V. renalis; ve n tra l v iew .
The paired  A a. ren ales  arise fro m  th e  a bdom ina l aorta  and course  d or­
sal to  th e  ve in s  to  th e  h ilum  o f th e  k idney. The righ t A . rena lis c rosses 
th e  V. cava in fe rio r p os te rio rly . A t  th e  h ilum , th e y  d iv ide  in to  severa l 
b ranches.
The Vv. ren ales  drain  in to  th e  V. cava in fe rio r on  bo th  s ides . The le ft V. 
rena lis rece ives  b lood  fro m  th re e  trib u ta rie s , w h e re a s  on th e  righ t s ide 
th e se  ve ins  e n te r th e  V. cava in fe rio r d irec tly :
•  V. supra rena lis  s in is tra
•  V. te s ticu la ris /ova rica  s in is tra
•  V. phren ica  in fe rio r s in is tra

The  reg ion a l lym p h  nodes o f th e  k idney are th e  N od i lym pho ide i lum - 
bales around th e  aorta  and th e  V. cava in fe rio r.
The  postg an g lio n ic  s y m p a th e tic  nerves to  th e  k idney derive  fro m  the  
G anglion a o rtico rena le  and fo rm  th e  P lexus rena lis a round  th e  A . rena­
lis.

Clinical Remarks
Renal ce ll ca rc inom a fre q u e n tly  o b s tru c t th e  renal ve ins  and m ay, in 
case o f a tu m o u r on th e  le f t s ide , cause  a ve no u s  b lood s ta s is  in th e  
le ft te s tic u la r ve in  re su ltin g  in th e  d ila tion  o f te s tic u la r ve in s  (vari­

cocele) in th e  le f t  S c ro tu m . T h e re fo re , a va ricoce le  on th e  le f t s ide 
a lw ays  requ ires  th e  exc lus ion  o f  a renal ce ll ca rc inom a!
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Pelvis and Retroperitoneal Space K idney and adrena l g land

Blood vessels o f kidney and adrenal gland

»13%

Pars abdominalis aortae 
A. renalis 

(A. renalis polaris superior)

«7%

Figs. 7 .23a  to  d V a ria tio n s  o f th e  a rte ria l supp ly  o f th e  k idney: a
ventra l v ie w . b
Polar a rte ries  do n o t e n te r th e  k idney  at th e  h ilum , b u t reach th e  renal c
parenchym a d irectly . A ccessory a rte ries  in d e p en d e n tly  a rise fro m  th e  d
Aorta.

A . rena lis w ith  a branch as su pe rio r po la r a rte ry  
tw o  Aa. rena les to  th e  h ilum  o f th e  k idney 
accesso ry  su pe rio r po la r a rte ry  
accesso ry  in fe rio r po la r a rte ry

«  34%

Aa. suprarenales superiores

A. phrenica inferior 

Aa. suprarenales mediae 

A. suprarenalis inferior 

A. renalis

Pars abdominalis aortae

Fig. 7 .24a to  d S u p raren a l a rte ries , A a. supraren ales , and  
supraren al v e in , V. suprarenalis ; ve n tra l v iew .
U sua lly  th e re  are th re e  a rte rie s  to  th e  adrenal gland:
•  A . supra rena lis  supe rio r: d e rives  fro m  th e  A . phren ica  in fe rio r
•  A . supra rena lis  m edia : a rises  d ire c tly  fro m  th e  A orta
•  A . supra rena lis  in fe rio r: b ranch o f th e  A . rena lis
Th is  " lu x u r io u s "  a rte ria l su pp ly  p re ve n ts  in fa rc tio n s  o f th e  v ita l adrenal
gland.
V a ria tio n s  o f th e  a rte ries  to  th e  adren a l g land:
a arte ria l supp ly  via th re e  a rte ries  (te x tb o o k  case) 
b arte ria l supp ly  w ith o u t tr ib u ta ry  fro m  th e  A. renalis 
c arte ria l supp ly  w ith o u t a d ire c t branch o f th e  A orta

In co n tra s t, on ly  one supraren al ve in  e x is ts  fo r  each adrenal g land. 
The  V. supra rena lis  co lle c ts  th e  b lood  fro m  th e  adrenal g land and drains 
in to  th e  V. cava in fe rio r on th e  righ t s ide , and in to  th e  V. rena lis s in is tra  
on th e  le f t s ide  (d).
The reg ion a l lym p h  nodes o f  th e  adrenal g land are th e  Nodi lym pho - 
ide i lum ba les  around  th e  aorta  and V. cava in ferio r.
The a u to n o m ic  in n e rv a tio n  d erives  fro m  p regang lion ic  (!) s y m p a th e t­
ic ne rve  fib re s  fro m  th e  Nn. sp lanchn ic i (the adrenal m edu lla  rep resen ts  
a s y m p a th e tic  paraganglion).
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Kidney, imaging

Corpus

Medulla renalis, Pyramis renalis

Ren, Facies posterior

Pelvis renalis

Extremitas inferior

adiposum pararenale
Cortex renalis

M. psoas major

Hepar Ren, Facies anterior

Extremitas superior

Diaphragma

Fig. 7 .25  K idney, Ren [N ep h ro s ], r ig h t side; u ltrasound  im age; 
latera l v ie w ; tra n sd u ce r pos itio n ed  a lm o s t vertica lly .

*  abdom ina l w a ll

Colon

Costa XII

Proc. spinosus 

M. erector spinae

Corpus vertebrae

Ren, Capsula adiposa

Fascia renalis

Hepar, Lobus dexter
I. cava inferior

Cutis
!. renalis dextra

Mm. abdominales

Ren

Sinus renalis

3ars abdominalis 
jortae

Fig. 7 .26  K idney, Ren [N ep hros ]; r ig h t side; c o m p u te d  *  d ire c tio n  o f th e  need le  fo r  renal b iopsy, a lso nam ed fin e  needle
to m o g ra p h ic  tra n sve rse  se c tion  (CT); caudal v iew . asp ira tion  b iopsy  (FNAB).
C T-guided renal b iops ies  are p e rfo rm e d  to  ob ta in  tis s u e  sp ec im e n s  fo r  
d iagnos tic  pu rposes in cases o f obscu re  d ys fu n c tio n s  o f th e  k idney.

P Clinical Rem arks-----------------------------------------------------------------------------------------------------------
U ltras o u n d  (sonography) is a su itab le  im ag ing  te c h n iq u e  to  v isua li- o r to  assess lym ph  node m é ta s ta sé s  o r th e  invasion  o f tu m o u rs  in to
se th e  k idneys. It enab les  th e  d e te c tio n  o f so lid  o r cys tic  tu m o u rs . th e  renal ve ins .
C T-im ag in g  is p e rfo rm e d  in cases o f und e fin ed  u ltrasound  find ings,
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Renal pelvis and ureter

Medulla renalis

Pelvis

Calyx renalis major

Calices renales minores

Calyx renalis major

Cortex renalis

Sinus renalis Columnae renales

Cortex renalis

Medulla renalis, 
Pyramides renales Papillae renales

Fig. 7 .27  R enal pe lv is . Pelvis renalis , le ft side; ventra l v iew . U rine  is re leased fro m  th e  renal pyram ids  to  th e  renal ca lyces (Calices
rena les; a rrow s).

Figs. 7 .28a and b R enal pelv is . Pelvis renalis , le ft side; m o u ld  A cco rd in g  to  th e  w id th  and th e  leng th  o f th e  renal ca lyces, a d en d ritic
p repara tion ; ve n tra l v iew . (a) and an a m pu lla ry  (b) ty p e  o f renal pe lv is  are d is tin g u ish e d .

Pelvis renalis

Calices renales minores

Ureter

Calyx renalis major

174

(c) ketabton.com: The Digital Library



Efferent urinary system -► Genitalia -► Rectum and anal canal - *  Topography -► Sections

Fig. 7 .29  Parts , cons tric tion s , and course o f th e  u re ter; ventra l 
v iew .
Parts:
•  Pars a bdom ina lis : in th e  re tro pe rito n ea l space
• Pars pelv ica : in th e  lesse r pe lv is
•  Pars in tram ura lis : tra ve rses  th e  w a ll o f th e  u rina ry  b ladder

C onstric tions:
•  a t th e  e x it fro m  th e  renal pe lv is
•  a t th e  c ross ing  o f th e  A. iliaca c o m m u n is  o r A . iliaca ex te rna
•  a t th e  passage th ro u g h  th e  w a ll o f th e  u rina ry  b ladder (m o s t na rrow  

part)
Course:
th e  u re te r f ir s t  c rosses over th e  N. g e n ito fe m o ra lis , cou rses  under the  
A. and V. tes ticu la ris /o va rica , c rosses over th e  A. and V. iliaca and then  
crosses u n der and passes benea th  th e  D uctus  d e fe ren s  in m en  and 
th e  A. u te rina  in w o m e n .

Clinical Remarks
R enal c oncrem ents  m ay d is lodge , descend  in th e  u re te r and g e t 
s tu ck  a t th e  u re te ric  co n s tr ic tio n s . Th is  causes in tense , co lic-like  
pain (u retera l colic).

The  c lose  p ro x im ity  o f th e  u re te r to  th e  u te rine  a rte ry  has to  be 
cons id e red  in hystere c to m ie s  to  avoid liga tion  o f th e  u re te r during  
su rgery. The  re su ltin g  urine  s ta s is  w o u ld  irreve rs ib ly  dam age th e  af­
fe c te d  kidney.
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Pelvis and Retroperitoneal Space K idney  and adrena l g land

Papilla renalis

Pelvis renalis 

Calyx renalis minor

Ren sinister, Extremitas 
inferior

Colon descendens

Renal pelvis and ureter, imaging

Figs. 7 .31a and b C o m m o n  v aria tio n s  o f th e  u re ter. U re te r;
rad iographs in a n te ro p o s te rio r (AP) beam  p ro jec tion  a fte r  re trograde  
in jec tion  o f c o n tra s t m e d iu m  via bo th  u re te rs ; ventra l v ie w . [18] 
a dou b le  u re te r (U re te r dup lex) 
b s p lit u re te r (U re te r fissus)
In b o th  cases tw o  renal pe lv ises  are p resen t.

Vertebra thoracica XII

Papilla renalis

Colon ascendens

Calyx renalis major 

Papilla renalis

M. psoas major

Ureter

Fig. 7 .30  R enal pe lv is . Pelvis renalis , and u re ter. U re te r;
radiograph in a n te ro p o s te rio r (AP) beam  p ro jec tion  a fte r  re trograde  
in jec tion  o f c o n tra s t m e d iu m  via bo th  u re te rs ; ventra l v iew .

i- Clinical Rem arks--------------------------------------
The U re te r  fissus o fte n  is an acc iden ta l f in d in g  and has no clin ical 
re levance. In co n tra s t, cases o f an U re te r  du p lex  are fre q u e n tly  ac­
com pa n ied  w ith  m a lfo rm a tio n s  o f th e  u re te ric  open ing  in to  th e  uri­
nary b ladder, a c o nd itio n  p o te n tia lly  causing  re flu x  o f u rine  o r inco n ti­
nence . F requen tly , bo th  u re te rs  c ro ss  each o th e r (M EYER-W EIG ERT 
rule). A s  a ru le, th e  U re te r fro m  th e  su pe rio r renal pe lv is  e n te rs  th e

urina ry  b ladder m o re  in fe rio r ly  o r even  d ire c tly  e n te rs  th e  U rethra 
re su ltin g  in u rina ry  inco n tin en ce . The  U re te r fro m  th e  lo w e r renal 
pe lv is  o fte n  has a m uch  s h o rte r in tram ura l p a rt w ith in  th e  w a ll o f 
th e  u rinary b ladder, fa c ilita tin g  re flux  o f u rine. U rine  re flu x  p ro m o te s  
a scend ing  u rinary tra c t in fe c tio n s  p o te n tia lly  resu lting  in p e rm a n e n t 
dam age to  th e  k idney parenchym a.
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Structure of the urinary bladder

Tunica muscularis

Tunica mucosa

Corpus vesicae

Fundus vesicae  

Trigonum vesicae

Ostium urethrae internum

Prostata 

Ductuli prostatici

Lig. umbilicale medianum

Apex vesicae

Ostium ureteris

Plica interureterica

Uvula

Urethra masculina, 
Pars prostatica

Crista urethralis 

Sinus prostaticus 

Colliculus

Utriculus

Ductus deferentes, Ductus ejaculatorii

Fig. 7 .32  U rin ary  b lad der. Vesica u rin aria , and o p en ing  in to  th e  
m ale  u re th ra . U re th ra ; ventra l v iew .
The  u rina ry  b ladder is loca ted  in th e  s u b p erito n ea l space and is co m ­
posed  o f a body (C orpus vesicae), apex (A pex vesicae), and an in fe rio r 
fu n d u s  (Fundus vesicae). A t  th e  fu n d us , th e  in te rna l u re th ra l o r if ic e  (Os­
tiu m  u re th rae  in te rn u m ) and th e  tw o  u re te ric  o rif ice s  (O s tium  ureteris) 
fo rm  th e  tr ig o n e  o f th e  b lad d er (T rigonum  vesicae). The  u rina ry  blad­
d er ho lds a bo u t 5 0 0 -1 5 0 0  m l o f urine, a lthough  th e  urge to  u rina te  
s ta rts  w h e n  a v o lu m e  o f 2 5 0 -5 0 0  m l is reached. The w a ll c o n s is ts  o f 
th e  in terna l m ucosa l laye r (Tunica m ucosa) fo llo w e d  by th re e  layers of 
sm o o th  m u sc le s  w ith  p a ra sym p a th e tic  inne rva tion  (Tunica m uscu la ris

=  M . d e tru s o r ves icae), and th e  ex te rna l Tunica adven titia  o r th e  cranial 
Tunica se rosa  (pe ritoneum ), respective ly .
The u rina ry  b ladder is su rrounded  by  paravesical ad ipose  tis s u e  and 
stab ilised  by  severa l lig am en ts . A t th e  apex, th e  Lig. um b ilica le  m ed ia ­
num  (conta ins th e  urachus, a re m n a n t o f th e  e m b ryo n ic  c o nn e c tio n  o f 
th e  a llan to is) co nn e c ts  to  th e  U m bilicu s . In w o m e n , th e  b ila te ra l Lig. 
puboves ica le  (-» Fig. 7 .116) and in m en  th e  b ila te ra l Lig. pubo p ros ta ti- 
cu m  (-► Fig. 7 .115) ancho r th e  b ladder to  th e  b ony  pe lv is . In m en , the  
p ros ta te  g land is loca ted  d ire c tly  benea th  th e  fu n d u s  o f th e  b ladder and 
is tra ve rsed  by  th e  U rethra.

Figs. 7 .33  a and b U re te ric  orifice . O s tiu m  ure teris ; cys toscopy. The va lve -like  shape o f th e  u re te ric  o r if ic e  co n tr ib u te s  su bs ta n tia lly  to
a opened  u re te ric  o rif ice , a p e ris ta ltic  w ave  has re leased urine  in to  th e  th e  p reve n tio n  o f u rine  b a c k flo w  w h ic h  m ay e ndange r th e  k idneys via

b ladder ascend ing  u rinary tra c t in fec tio n s ,
b c losed  u re te ric  o rifice
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7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

Urinary bladder and urethra in men

Prostata, Facies posterior

Fig. 7 .34  U rin a ry  b ladder. V esica u rinaria , 
vas de fe rens . D uctus  de fe re n te s , sem ina l 
ves icle, G lan du la  vesicu losa, and p ro s ta te  
glan d . P ros tata ; dorsa l v iew .
In m en, th e  fo llo w in g  paired ana tom ica l s tru c ­
tu re s  are p os itio n ed  p o s te rio r and ad jacent to  
th e  b ladder, fro m  m ed ia l to  la tera l:
•  d ila ted  part o f th e  vas d e fe re n s  (Am pulla  

d uc tu s  d e fe ren tis )
•  sem ina l ve s ic le  (G landula vesicu losa)
•  U re te r
The  u rinary b ladder is pos itio n ed  d ire c tly  su ­
perio r to  th e  p ros ta te  gland.

Ureter

Ductus deferens

Glandula vesiculosa Glandula vesiculosa

Ampulla ductus deferentis, 
Diverticula ampullae

Ampulla ductus 
deferentis

Apex vesicae Lig. umbilicale medianum

Corpus vesicae, 
Tunica muscularis

Urethra
masculina

Pars
intramuralis

Pars
prostatica

Pars • 
m em branacea

Pars
spongiosa

Lacunae urethrales

Glans penis
Fossa navicularis urethrae 

Ostium urethrae externum

Ductus ejaculatorii

Ductus glandulae 
bulbourethralis 

Corpus cavernosum 
penis

Glandula bulbourethralis, 
Ductus glandulae 

bulbourethralis

Corpus spongiosum penis

Ostium urethrae internum

Colliculus seminalis 

Ductuli prostatici

Crista urethralis

Fig. 7 .35  U rin a ry  b lad der. Vesica urin aria ,
and m ale  u re th ra , U re th ra  m ascu lina; ven ­
tra l v ie w ; u rina ry  b ladder and U re thra  opened
ventra lly .
P arts o f th e  U re th ra :
•  Pars in tra m u ra lis  (1 cm ): w ith in  th e  w a ll 

o f th e  u rina ry  b ladder
•  Pars pros ta tica  (3 .5  cm ): tra ve rses  th e  

p ros ta te  g land. H ere th e  fo llo w in g  ducts  
e n te r th e  U rethra : D uctus  e jacu la torii (com ­
m on d u c t o f vas d e fe ren s  and sem ina l 
ves ic le ) on  th e  C o llicu lus  sem ina lis  and th e  
p ros ta tic  d uc ts  on bo th  s ides.

•  Pars m em b ra n a c ea  (1 -2  cm ): trave rses 
th e  pe lv ic  floo r.

•  Pars spongiosa  (15 cm ): e m be d d ed  in th e  
C orpus sp on g iosu m  o f th e  Penis, runs to  
th e  ex te rna l u re th ra l o r if ic e  (O s tium  u re th ­
rae e x te rn um ). C O W P E R 's g lands (G landu­
lae bu lboure th ra les) and LITTRÉ 's g lands 
(G landulae urethra les) e n te r here. The 
te rm ina l p a rt is d ila ted  to  fo rm  th e  Fossa 
navicu laris.

The U rethra  has th e  fo llo w in g  constric tions:
•  O s tiu m  u re th rae  in te rn u m
•  Pars m em branaceae
•  O s tiu m  u re th rae  e x te rn um
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Urethra in men
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Ostium ureteris 

Urethra, Pars intramuralis

Prostata

Urethra, Pars prostatica  

Urethra, Pars m em branacea

Corpus spongiosum penis

Ostium urethrae internum

Lig. puboprostaticum

Urethra, Pars spongiosa

Fossa navicularis urethrae

Ostium urethrae externum

Corpus cavernosum

Corpus spongiosum penis

Lobuli testis

Fig. 7 .36  M a le  pe lv is . Pelvis; m edian  se c tion ; v ie w  fro m  th e  le ft 
s ide.
The  illu s tra tion  s h o w s  th e  course  and th e  parts  o f th e  m a le  U rethra 
(U rethra m asculina):

Pars in tram u ra lis : w ith in  th e  w a ll o f th e  u rina ry  b ladder
Pars prosta tica : tra ve rses  th e  p ros ta te  g land
Pars m em branacea : pen e tra te s  th e  pe lv ic  flo o r
Pars spongiosa: e m be d d ed  in th e  C orpus sp on g iosu m  o f th e  Penis,
e x its  a t th e  G ians penis

The  U re thra  has tw o  bends:
•  a t th e  tra n s itio n  fro m  Pars m em branacea  to  Pars spong iosa
•  in th e  m idd le  p a rt o f th e  Pars spong iosa
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Urethra in w om en

Pelvis and Retroperitoneal Space Kidney and adrenal gland

Ampulla recti;
Plicae transversae recti

Ostium ureteris

Ostium urethrae internum

Vestibulum vaginae

Urethra

Ostium urethrae externum

Fig. 7 .37  Fem ale  pelv is . Pelvis; m edian  se c tion ; v ie w  fro m  th e  le ft 
s ide.
The  illu s tra tion  s h o w s  th e  co u rse  and th e  ex te rna l o rif ice  o f th e  fe m a le  
ure th ra . The fe m a le  u re th ra  is 3 -5  cm  long and e n te rs  d ire c tly  in fro n t 
o f th e  Vagina in th e  ve s tib u le  (V estibu lum  vaginae).

I- Clinical Rem arks--------------------------------------
B ecause o f th e  sh o rte r leng th  o f th e  fe m a le  U rethra , a scend ing  in­
fe c tio n s  o f th e  u rinary b ladder (cystitis ) are m o re  co m m o n  in w o ­
m e n  than  in m en.
P os ition ing  o f a tran su re th ra l c a th e te r is eas ie r in w o m e n  due  to  
th e  s tra ig h t course  o f th e  s h o rte r U rethra . H o w e ve r, it has to  be 
cons id e red  th a t th e  ure th ra l o rif ice  in th e  ve s tib u le  is loca ted  ven tra l 
to  th e  Vagina.

In m en, th e  bends o f th e  U rethra  have to  be s tra igh ten e d  p rio r to  
inse rtin g  a c a th e te r to  avoid pa in fu l p e rfo ra tio n s  in th e  area o f the  
Pars m em branacea o r th e  Pars prosta tica  w ith  consecu tive  p ro fuse  
b leed ings. First, th e  Penis is s tra igh ten e d  to  co m p e n sa te  fo r  th e  
k ink  in th e  Pars spong iosa  o f th e  pen ile  U rethra , th e n  th e  c a th e te r 
is inse rte d  un til th e  res is tance  fro m  th e  second  bend in th e  Pars 
m em branacea  is n o ticed . To s tra igh ten  it, th e  Penis is p os itioned  
d o w n w a rd s  b e tw e e n  th e  th ig h s  b e fo re  th e  c a th e te r is ca re fu lly  ad­
vanced  fu r th e r  in to  th e  bladder.
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Sphincter m echanism s of the urinary bladder

a

Vesica urinaria

Urethra

M. transversus perinei 
profundus

M. sphincter urethrae 
externus b

Figs. 7 .38a and b S p h in c te r m echan ism s o f urin ary  bladder. 
Vesica urin aria , and u re th ra . U re th ra , in  m en (a) and in w o m e n  
(b); m edian  se c tion ; v ie w  fro m  th e  le f t s ide.
C on trib u ting  to  th e  sp h in c te r m e cha n ism s are n o t o n ly  s m o o th  m usc le  
fib re s  in th e  w a ll o f th e  u rina ry  b ladder b u t a lso  s tr ia te d  m u sc le s  o f th e  
pe rineum :
•  s m o o th  m uscles o f th e  c ircu la r m u sc le  layer o f th e  U re thra  ( "M . 

sp h in c te r u re th rae  in te rn u s "): m o rpho log ica lly , a tru e  sp h in c te r 
m u sc le  is n o t ide n tifie d .
M . s p h in c ter u re th rae  externus: in m en  a separa tion  o f th e  M . 
tra n sve rsu s  perine i p ro fu nd u s  w h ic h  o fte n  does n o t e x is t in w o m e n .

In a dd ition , th e  shape o f  th e  pe lv ic  flo o r  (D iaphragm a pelv is) is im po r­
ta n t in su pp o rtin g  th e  u rinary b ladder, and th u s  ensu rin g  u rinary co n ti­
nence.
D uring  u rina tion  (m ic tu rit io n ) th e  sm o o th  m u sc le s  o f th e  w a ll o f th e  
b ladder (M . d e tru s o r vesicae) c o n tra c t fo llo w in g  p a ra sym p a th e tic  acti­
va tion . A t  th e  sam e tim e , th e  s tr ia te d  m u sc le s  o f th e  pe lv ic  flo o r  re lax 
a llo w in g  th e  b ladder to  descend , th e  sp h in c te r m u sc les  to  relax, and 
u rina tion  to  occur.

*  s m o o th  m u sc le s  o f th e  U rethra

Vesica urinaria

*

Urethra

M. sphincter urethrae 
externus

Peritoneum parietale

Vesica urinaria

Peritoneum
parietale

Vesica
urinaria

Symphysis
pubica

Prostata
Prostata

Excavatio
rectovesicalis

Symphysis pubica

Rectum

Excavatio
rectovesicalis

Figs. 7 .39a and b U rin a ry  b ladder, Vesica urin aria , e m p ty  (a) and  
u rin e-filled  (b); sch e m a tic  m edian  se c tion ; v ie w  fro m  th e  le ft.
The u rina ry  b ladder is loca ted  in th e  subpe ritonea l space  and is covered  
by  parie ta l p e rito n e u m  on its  upper su rface . The  e m p ty  b ladder is pos i­
tio n e d  beh ind  th e  pub ic  sym p hys is  (S ym phys is  pubica). W h e n  filled ,

th e  b ladder rises above th e  pub ic  su m ph ys is  and can be accessed  
w ith o u t open ing  th e  peritonea l ca v ity  (suprapubic cys to s to m y ) fo r  cys­
to s c o p y  o r inse rtion  o f a suprapub ic  ca the te r.

*  p unc tu re  need le
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External male genitalia

Umbilicus

Lig. inguinale

Pubes

Penis, Dorsum

Preputium penis

Fig. 7 .40  E xterna l m ale  g e n ita lia , O rgana  g en ita lia  m asculina  
e xte rn a ; ventra l v iew .
The  m ale gen ita lia  are ca te g orise d  as ex te rna l gen ita lia  (Organa gen ita ­
lia m ascu lina  externa) and in terna l gen ita lia  (Organa gen ita lia  m asculina 
in terna -» Fig. 7.41).
The e x te rn a l m ale  g e n ita lia  com prise :
•  Penis
•  U rethra  m asculina
•  S cro tum

The exte rna l gen ita lia  are th e  sexual organs. The Penis se rves in te r­
course .
The  U re thra  is described  w ith  th e  e ffe re n t u rinary sys te m  (-» pp. 178 
and 179).

Spina iliaca anterior superior

Penis, Corpus

Scrotum

Gians penis
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Internal male genitalia

Appendix

Testis [Orchis] Cauda epididymidis

I I  _Ureter

Ductus deferens

Vesica urinaria--------- j | ( f l y
S 05t< . E l  i r * A ------------- G landula vesiculosa

Ik ----- 14-----------Ductus ejaculatorius
P rostata-------------------------------------------

~ T G landula bulbourethralis

Ductus glandulae bulbourethralis

(Paradidymis)

Fig. 7.41 M a le  u rin ary  and sex organs . O rgana u ro g en ita lia  
m asculina; v ie w  fro m  th e  righ t s ide .
The in n er m ale  g en ita lia  com prise :
•  T estis
•  E p id idym is
• D uctus  d e fe ren s
• Fun icu lus sp e rm a ticu s
•  accesso ry  sex glands:

-  p ros ta te  g land (Prostata)
-  sem in a l ves ic le  (G landula vesicu losa)
-  C O W P E R 's g lands (G landula bu lboure th ra lis ), paired

T e s tis  and E p id idym is  be long to  th e  in terna l gen ita lia  because during  
d e v e lo p m e n t th e y  w e re  re loca ted  fro m  th e  in tra-abdom inal ca v ity  in to  
th e  S cro tu m  to g e th e r w ith  a pe ritonea l covering  (fo rm ing  th e  C avitas 
se rosa  scro ti).
The  in terna l gen ita lia  are rep ro ductive  o rgans  and se rve  th e  p roduc­
tio n , m a tu ra tio n , and tra n s p o rt o f sperm atozoa  and th e  p rod u c tio n  o f 
sem ina l flu id . The te s te s  a lso  p roduce  m a le  sex h o rm o n e s  ( te s to s te r­
one).
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D evelopm ent o f the external male genitalia

Genital tubercle 
(glans area)

Urogenital groove 

Urogenital fold

Labioscrotal fold

Fig. 7 .42  D e v e lo p m e n t o f th e  e x te rn a l m ale  g e n ita lia . O rgana  
g en ita lia  m ascu lina  externa .
The ex te rna l gen ita lia  d eve lo p  fro m  th e  caudal p a rt o f th e  S inus uro- 
gen ita ls . The S inus u rogen ita lis  deve lops fro m  th e  cloaca o f th e  h in d g u t 
and g ives  rise to  th e  u rina ry  b ladder and parts  o f th e  U rethra  (-*  Fig. 
7.8). A lso  co n tr ib u tin g  are th e  e c to d e rm  and th e  co nn e c tive  tis su e  
(m esenchym e) benea th . The  f irs t part in th e  d e v e lo p m e n t o f th e  e x te r­
nal gen ita lia  is iden tica l in bo th  sexes  (in d iffe re n t gonad). The  an te rio r 
w a ll o f th e  S inus u rogen ita lis  ind e n ts  to  fo rm  th e  ure th ra l g roove  
w h ic h  is bo rde red  on both  s ides  by th e  u re th ra l fo lds. Lateral to  those

th e  lab ioscro ta l fo lds  are loca ted  and a n te rio r to  th e  g roove  lie the  
g e n ita l tub erc les . S ubsequen tly , in m en  th e  gen ita l tu b e rc le  deve lops 
in to  th e  Penis (Corpora cavernosa) due  to  th e  in flu e n ce  o f th e  m a le  sex 
h o rm o n e  te s to s te ro n e  w h ic h  is p roduced  in th e  Testes . The gen ita l 
fo ld s  m e rge  above th e  ure th ra l g roove  to  fo rm  th e  C orpus spong iosum  
and th e  G ians pen is . Th is  w ay , s im u lta n e ou s ly  th e  Pars spong iosa  o f 
th e  U re th ra  d eve lops. The  Pars p ros ta tica  and th e  Pars m em branacea  
o f th e  U re thra  derive  fu r th e r  p rox im a lly  fro m  th e  S inus u rogen ita lis . The 
lab ioscro ta l fo ld s  en large and fu se  to  fo rm  th e  S cro tu m .

i- Clinical Rem arks--------------------------------------
If in co m p le te  fu s io n s  o f th e  ure th ra l fo ld s  occur, th e  open ing  o f th e  
U rethra  is n o t loca ted  a t th e  tip  o f th e  G ians pen is  b u t fu r th e r  p rox i­
m ally. In hypospad iasis , th e  U rethra  e x its  a t th e  in fe rio r s ide  o f th e  
Penis b e tw e e n  th e  S cro tu m  and th e  glans.

In ep ispad ias, th e  U rethra  ope n s  in to  a ridge a t th e  dorsa l s ide  o f 
th e  Penis. In a dd ition  to  p rob le m s  w ith  u rina tion , th is  cond itio n  m ay 
invo lve  a d is to rtio n  in th e  pen ile  b ody  requ iring  su rg ica l co rrec tion  
w ith in  th e  f ir s t  years  o f life.
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D evelopm ent o f the internal male genitalia

Vesica urinaria

Ureter

Testis

Gubernaculum testis

Ductuli efferentes testis

Glandula vesiculosa

Prostata

MÜLLERIAN duct

Ductus deferens

Fig. 7 .43  D ev e lo p m e n t o f th e  in tern a l m ale  g e n ita lia . O rgana  
g en ita lia  m ascu lina in te rn a , (accord ing  to  [1])
Up to  w e e k  7, d e v e lo p m e n t o f th e  in te rna l gen ita lia  is iden tica l in both  
sexes (sexual in d iffe re n t s tage, -» Fig. 7.8). In th e  m ale, th e  p rim o rd iu m  
o f th e  p rim itiv e  gonad  th e n  deve lops in to  th e  T estis . The  T e s tis  d e ­
ve lops  in th e  lum b a r region  a t th e  leve l o f th e  m e son e p h ro s  w h ich  
co n tr ib u te s  severa l cana licu li as a co nn e c tio n  b e tw e e n  th e  T e s tis  and 
th e  E p id idym is. D ue to  th e  long itud ina l g ro w th  o f th e  body th e  T e s tis  is 
th e n  re loca ted  caudally (D escensus tes tis ) b u t rem ains co nn e c te d  to  
its  vascu la r s tru c tu re s . A lon g  th e  in fe rio r m e sen ch ym a l gube rnacu lum  
(G ubernacu lum  te s tis ) a pe ritonea l pouch  is fo rm e d  (Proc. vagina lis pe­
ritone i) w h ic h  reaches d o w n  to  th e  fu tu re  S cro tu m  and se rves in

g u id ing  th e  d e sce n t o f th e  T estis , a p rocess norm a lly  co m p le te d  at 
b irth . A t b irth , th e  Proc. vagina lis pe rito n e i c loses and o b lite ra te s  in th e  
area o f th e  Fun icu lus sp e rm a ticu s . The d is ta l p a rt o f th e  Proc. vagina lis 
rem a ins  and fo rm s  a p a rt o f th e  te s tic u la r co verin g s  (Tunica vagina lis 
tes tis ).
The  sex h o rm o n e s  o f th e  T estis  (m a in ly  te s to s te ro n e ) induce  th e  fin a l 
d iffe re n tia tio n  o f th e  W O LFF IA N  d u ct to  th e  in te rna l m a le  gen ita lia  
(E p id idym is, D uc tus  de fe rens), th e  sem ina l ves ic les , and o th e r acces­
so ry  sex g lands (p ros ta te  g land, C O W P E R 's g lands) fro m  th e  S inus uro- 
gen ita lis . The  an ti-M U LLE R IA N  h o rm o n e  su pp resses th e  d if fe re n tia ­
tion  o f th e  M U LLE R IA N  d u c ts  in to  fe m a le  genita lia .

P Clinical Rem arks--------------------------------------
The d e sce n t o f th e  T e s tis  exp la ins  w h y  th e  te s tic u la r b lood  vesse ls  
a rise a t th e  leve l o f th e  k idneys and w h y  th e  reg ional lym ph  nodes 
o f th e  T estis  are p os itio n ed  a t th is  leve l in th e  re tro pe rito n ea l space. 
Thus, lym ph  node m e ta s ta se s  fro m  te s ticu la r cancer are to  be ex­
pec te d  in th e  lum bar peri-aorta l reg ion , n o t in th e  ingu ina l region. 
P e rs is ten t in co m p le te  te s tic u la r d e sce n t w ith in  th e  f irs t years  o f life 
(c ryp to rch id ism ) m ay re su lt in in fe r t ility  and increases th e  risk o f

te s tic u la r cancer. R ecen t research  ind ica tes  th a t a t im e ly  horm ona l 
o r surgica l th e ra py  o f c ryp to rch id ism  w ith in  th e  f irs t yea r o f life  m ay 
p reve n t in fe rtility . H o w e ve r, th is  tre a tm e n t d oes  n o t in flu e n ce  th e  
risk o f tes ticu la r cancer. If the  Proc. vaginalis peritonei fa ils to  ob lit­
e rate , accum u la tion  o f flu id s  m ay o ccu r (even in adu lthood) in th e  
S cro tum  (hydroce le  tes tis ) o r a bdom ina l o rgans m ay  p ro lapse  in to  
th e  S cro tum  (cong en ita l in gu ina l hern ia ).
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Pelvis and Retroperitoneal Space

Penis

K idney  and adrena l g land  ->

Glandula bulbourethralis

Corpus spongiosum penis

A. profunda penis 

Aa. helicinae

Corona glandis 

Gians penis

Preputium pe

Ostium urethrae internum

Bulbus penis 

Crus penis

Corpus cavernosum  
penis

Tunica albuginea
corporum
cavernosorum

Cavernae corporum 
cavernosorum

Ostium urethrae 
externum

7.44

Fig. 7 .4 4  and Fig. 7 .45  U rin a ry  b ladder. Vesica urin aria , p ro s ta te  
glan d . P ro s ta ta , and pen is. Penis, w ith  exposed  cavernous  
bodies; ve n tra l v ie w , u rina ry  b ladder and U rethra  o pened  ( - *  Fig. 7.44) 
and dorsa l v ie w  (-» Fig. 7.45).
In a fla cc id  s ta te , th e  P enis is usua lly  a bo u t 10 cm  long and d iv ided  in to  
th e  b ody  (C orpus penis), g lans (G ians penis), and base o r ro o t (Radix 
penis). It c o n s is ts  o f th e  paired  C orpora  cavernosa w h ic h  are enc losed  
in a dense  fib ro u s  covering  (Tunica a lbuginea) and separa ted  by  a Sep­
tu m  pen is . The o th e r c o m p o n e n t is th e  C orpus sp on g iosu m  surround-

r  Clinical Rem arks--------------------------------------

ing th e  U rethra . The  p rox im a l pa rts  (Crura penis) o f th e  Corpora caver­
nosa are fix e d  to  th e  in fe rio r pub ic  ram i. The  p rox im a l and d is ta l parts  o f 
th e  C orpus sp on g iosu m  are d ila ted  to  fo rm  th e  B u lbus pen is  and th e  
G lans pen is , respective ly . A ll cavernous bod ies  to g e th e r are en- 
shea thed  by  th e  fascia  o f th e  Penis (Fascia penis), w h ic h  w a s  rem oved  
in th is  illu s tra tion .
For th e  d if fe re n t pa rts  o f th e  m a le  U rethra  (U rethra  m asculina) -*  Figs. 
7 .35  and 7.36.

If th e  p repuce  is ve ry  n a rro w  (ph im osis) and ca nn o t be re trac ted , rem ova l o f th e  p repuce  by  c ircum c is ion  is requ ired, 
p rob le m s in m ic tu rit io n  and in fe c tio n s  m ay  occur. In th is  case, th e

Urethra, 
membranacea

Crus penis

Prostata 

pubis, Ramus inferior

Glandula bulbourethralis 

Bulbus penis

Corpora cavernosa penis

Corpus spongiosum penis

Corona glandis

7.45
Glans penis

Vesica urinaria

Ampulla ductus 
deferentis

Glandula vesiculosa
Glandula vesiculosa
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Penis and scrotum

Fascia penis (profunda)

Fascia penis (superficialis)

Fig. 7 .46  Penis w ith  g lans, G ians pen is, and p repuce , P rep u tiu m  
penis; v ie w  fro m  th e  righ t s ide.

The d is ta l end o f th e  Penis is en la rged  to  fo rm  th e  G lans pen is  and 
s h o w s  a ridge (Corona g landis) a t its  base. In th e  flacc id  s ta te , th e  g lans 
is covered  by  th e  p repuce  (P repu tium  penis). A t  its  unde rs ide , th e  p re ­
puce is co nn e c te d  by  a sm a ll lig a m e n t (F renulum  preputii).

penis

Fig. 7 .47  S c ro tu m , S c ro tu m ; ventra l v ie w ; th e  S cro tu m  o pened  and 
th e  Penis s e c tion e d  in th e  fro n t.
The  ro o t o f th e  P enis is a tta ch e d  to  th e  an te rio r b ody  w a ll by th e  supe r­
fic ia l Lig. fu n d ifo rm e  pen is  and th e  deep  Lig. su spe n so riu m  pen is . The 
S cro tu m  is d iv ided  in te rn a lly  by  a se p tu m  w h ic h  a t th e  o u ts id e  co rre ­
sponds to  th e  Raphe sc ro tu m  o f th e  skin.
Testis  and Funiculus sp e rm a tic u s  have th e  fo llo w in g  coverings:
•  skin  o f th e  S cro tum
• Tunica dartos : su bcu taneous  laye r w ith  sm o o th  m u sc les

• Fascia sperm a tica  ex te rna: con tin u a tion  o f th e  supe rfic ia l body 
fascia  (Fascia abdom ina lis  superfic ia lis )

•  M . c re m a s te r w ith  Fascia c rem asterica
• Fascia sperm a tica  in terna: con tin u a tion  o f th e  Fascia transve rsa lis  
In add ition , th e  te s tis  is covered  w ith  th e  Tunica vagina lis te s tis  w h ich  
co ns is ts  o f an ex te rna l Lam ina parie ta lis  (pe rio rch ium ) and an inne r La­
m ina  v isce ra lis  (ep io rch ium ). B oth  are co nn e c te d  by  th e  m e so rch iu m  
and crea te  b e tw e e n  th e m  th e  C avitas se rosa  scro ti.

Corona glandis

Glans penis

Ostium urethrae 
externum

Frenulum preputii

Preputium penis

Lig. suspensorium

Fascia cremasterica; M. cremaster

Fascia sperm atica externa

Tunica dartos, M. dartos

Anulus inguinalis

Canalis inguinalis

Fascia sperm atica externa

Fascia cremasterica; M. cremaster

A. testicu laris

j Caput 
Epididymis <

1 (Appendix)

Plexus pampiniformis

Ductus deferens

Tunica vaginalis testis,
Lamina visceralis

Tunica vaginalis testis,
Lamina parietalis

Fascia sperm atica interna

M. crem aster

Fascia sperm atica externa Septum scroti
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7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

Testis and epid idym is

Fascia cremasterica; 
M. cremaster

Tunica vaginalis testis, 
Lamina parietalis

Lig. epididymidis superius 

Sinus epididymidis 

Corpus epididymidis

Margo posterior 

Lig. epididymidis inferius

Cauda epididymidis

Fascia spermatica interna

Caput epididymidis

Appendix testis

(Appendix epididymidis)

Extremitas superior

Facies lateralis

Testis

anterior

Extremitas inferior

Fig. 7 .48  Testis , Testis  [O rch is ], and e p id id ym is , E p id idym is;
v ie w  fro m  th e  r ig h t s ide.
The  T e s tis  is egg-shaped  and 4  x  3 cm  in size (2 0 -3 0  g). It has a su p e­
rior and an in ferio r po le  (E x trem itas  su pe rio r and in fe rio r). The E p id i­
d ym is  is loca ted  ad jacent to  th e  su pe rio r and dorsa l a spe c t o f th e  Tes­

tis  and is a tta ch e d  to  it by  a su pe rio r and an in fe rio r lig a m en t (Ligg. 
e p id idym id is  supe rius  and in fe rius). The  E p id idym is  has th e  fo llo w in g  
parts: head (Caput), b ody  (Corpus), and ta il (Cauda) w h ic h  c o n tin u e s  as 
vas d e fe ren s .

Septula testis

M ediastinum  testis
Lobuli testis

Cauda epididymidis

Funiculus spermaticus

Tunica albuginea

Caput epididymidis

Fig. 7 .49  Testis , Testis  [O rch is ], and e p id id ym is . E p id id ym is; sag it­
ta l se c tion ; v ie w  fro m  th e  righ t s ide.
The  dense  Tun ica  a lbug inea su rround ing  th e  T e s tis  sends septa  in to  
th e  parenchym a o f th e  T e s tis  and, thus , subd iv ides  th e  parenchym a 
in to  370 lobules (Lobuli testis). The sem in iferous  tub u les  w ith in  th e se

lobu les  are th e  s ite  o f  sperm  p roduc tion . The  in te rs tit ia l tis su e  b e tw e e n  
th e  se m in ife ro u s  tu b u le s  harbours  th e  te s to s te ro n e  p roduc ing  te s tic u ­
lar LE Y D IG 's ce lls . A t th e  M e d ia s tin u m  te s tis  neu rovascu la r s tru c tu re s  
e n te r and e x it th e  te s tis  and here the  sem in ife rous tubu les are connect­
ed  to  th e  head o f th e  E p id idym is.
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Testis and epid idym is

Cauda epididymidis

Plexus pampiniformis A. testicularis

Ductuli efferentes testis

Tunica albugineaCaput epididymidis

Corpus epididymidis

Septula testis

Ductus deferens

Fig. 7 .50  Testis , Testis [O rchis], and e p id id ym is , E p id idym is , 
w ith  b lood  vessels; v ie w  fro m  th e  righ t s ide.
The te s tis  is co nn e c te d  to  th e  head o f th e  E p id idym is  (C aput ep id idy ­
m is) via tin y  tu b u le s  (D uctu li e ffe re n te s  te s tis ). The  E p id idym is  itse lf 
c o n s is ts  o f a 6 m  long co nvo lu te d  d u c t w h ic h  c o n tin u e s  as vas d e fe ­
rens (D uctus  de fe rens) a t th e  ta il o f  th e  E p id idym is. W ith  a leng th  o f 
3 5 -4 0  cm  and a th ickn e ss  o f 3 m m , th e  vas d e fe re n s  is loca ted  w ith in

th e  sp e rm a tic  co rd  and courses  th ro u gh  th e  ingu ina l canal to  th e  dorsa l 
a spe c t o f th e  u rinary b ladder. The  te rm ina l p a rt o f th e  vas d e fe rens  
c o m b in e s  w ith  th e  e x c re to ry  d u c t o f th e  sem in a l ves ic le  to  fo rm  th e  
D uc tus  e jacu la torius , w h ic h  e n te rs  th e  Pars p ros ta tica  o f th e  m ale 
U rethra . T e s tis  and E p id idym is  are supp lied  by  th e  A . te s ticu la ris  and 
a p lexus o f ve in s  (P lexus p a m p in ifo rm is ).

Septula testis

(Cavitas serosa scroti)

Tunica dartos

Corpus epididymidis 

A. testicularis

Septum scroti

{Lamina

Lamina parietalis 

Fascia sperm atica interna 

M. crem aster 

Fascia crem asterica  

Fascia sperm atica externa  

Tunica dartos  

Mediastinum testis 

Corpus

Ductus deferens

Plexus pampiniformis
Ductus deferens

Raphe scroti

Fig. 7.51 Testis , Testis [O rchis], and e p id id ym is . E p id idym is; In add ition  to  th e  te s tic u la r coverings  (-» Fig. 7 .55), th e  vascu la r s truc-
tra n sve rse  se c tion ; cranial v iew . tu re s  and th e  vas d e fe re n s  (D uctus  de fe rens) are sectioned .
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7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

Accessory sex glands in the male

Glandula vesiculosa

Lobus prostatae dexter

Basis prostatae

Urethra masculina

Glandula vesiculosa

Ampulla ductus deferentis

Lobus prostatae medius 

Lobus prostatae sinister

bulbourethralis

M. transversus perinei profundus

Anterior zone 
(gland-free)

Ductus deferens

Vesica urinaria

Periurethral zone

vesiculosa

Urethra, Pars

Peripheral zone 
(outer zone)

Prostata

Fig. 7 .52  and Fig. 7 .53  S e m in a l vesicles, G lan d u lae  vesicu losae, 
and p ro s ta te  g lan d . P rostata ; cranial v ie w  (-» Fig. 7 .52) and v ie w  
fro m  th e  le f t s ide ; m edian  se c tion  (-» Fig. 7.53).
The accessory sex g lands c o n s is t of:

p ro s ta te  gland: unpa ired  g land benea th  th e  base o f th e  bladder. 
The  p ros ta te  g land m easu res  4  x  3 x  2 cm  (20 g) and has a supe rio r 
base and an in fe rio r apex. It co ns is ts  o f a r ig h t lobe and a le f t  lobe 
(Lobus d e x te r and Lobus s in is te r), dem arca ted  by  a sm a ll g roove, 
and a m idd le  lobe (Lobus m edius). The p ros ta te  g land d ischarges 
its se c re tio n s  in to  th e  ce n tra lly  tra ve rs in g  U rethra  (Pars prosta tica).

Clinical Rem arks--------------------------------------
P rostatic  carc in om a is one  o f th e  th re e  m o s t co m m o n  m a lignan t 
tu m o u rs  in m en . It usua lly  deve lo ps  fro m  th e  m ic rosco p ica lly  d is­
t in c t  periphera l zone o f th e  g land. T h e re fo re , s y m p to m s  re la ted  to  
m ic tu rit io n  are o n ly  caused  a t advanced s tages. D ue to  th e  fa c t th a t 
th e  p ros ta te  g land is separa ted  fro m  th e  R ectum  o n ly  by th e  th in  
re c to p ro s ta tic  fasc ia  (D E N O N V ILL IE R 's fasc ia ; - *  Fig. 7 .115) p ros­
ta tic  ca rc inom as are usua lly palpable  th ro u gh  th e  R ectum . The d ig ita l 
recta l exam ina tion  (DRE) is th e re fo re  p a rt o f a co m p le te  physica l

sem ina l vesicle (G landula vesicu losa): paired  g land at th e  dorsa l as­
p e c t o f th e  u rina ry  b ladder (-» Fig. 7 .34). The sem ina l ve s ic le s  are 
e longa ted  oval g lands ( 5 x 1 x 1  cm ). T he ir e x c re to ry  d u c ts  co m b in e  
w ith  th e  D uc tus  d e fe ren s  to  fo rm  th e  D uc tus  e jacu la torius  and e n te r 
th e  Pars p ros ta tica  o f th e  U rethra .
C O W PER's g lan d  (G landula bu lboure th ra lis ): paired g land loca ted 
w ith in  th e  perineal m u sc le s  (-» Fig. 7 .35). The  e x c re to ry  d u c ts  o f 
th e  len til-s ized  C O W P E R 's  g lands e n te r th e  Pars spong iosa  o f the  
U rethra .

Sem ina l ve s ic le s  and p ros ta te  g land p roduce  th e  liqu id  c o m p o n e n t o f 
th e  e jacu la te  w h ic h  n u rtu re s  th e  sperm atozoa . The  se cre tio n  o f the  
C O W P E R 's g lands e n te rs  th e  U re thra  p rio r to  e jacu la tion  and fu n c tio n s  
in lub rica tion .

exam ina tion  in m en  o ve r 50 years  o f age. The  benign  p rosta tic  
h y p e rtro p h y  (BPH; hyperp lasia ) is a ben ign  tu m o u r o f th e  p ros ta te  
g land, causing  it to  en la rge  up to  a w e ig h t o f 100 g. BPH is a cond i­
tio n  usua lly  p re s e n t in va rious d eg rees  in all m en  o ve r 70  years o f 
age. S ince BPH deve lo ps  fro m  th e  centra l zone o f th e  g land, cons­
tr ic tio n  o f th e  U re thra  and resu lting  m ic tu rit io n  d if fic u ltie s  are early 
s igns o f th is  co nd itio n .
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Sperm atic cord

Fig. 7 .5 4  S p e rm a tic  cord . Funiculus sperm aticus , le ft side; fro n ta l 
se c tion ; ve n tra l v ie w , m a gn ifica tion  2,5-fo ld .
The  sp e rm a tic  co rd  co n ta in s  th e  fo llo w in g  s tru c tu re s ;
•  vas d e fe ren s  (D uctus  de fe rens) w ith  A . d uc tu s  d e fe re n tis  (from  the  

A. um bilica lis )
•  A. te s ticu la ris  fro m  th e  abdom ina l aorta and th e  P lexus p am p in ifo r­

m is  as a ccom pany ing  ve ins

•  N. g e n ito fe m o ra lis , R. gen ita lis  (-» Fig. 7 .56)
•  lym ph  ve sse ls  (Vasa lym pha tica ) to  th e  lum bar lym ph  nodes
•  a u to n o m ic  ne rve  fib re s  (P lexus te s ticu la ris ) fro m  th e  a o rtic  p lexus 
E xternally, th e  N. ilio ingu ina lis  and th e  A . and V. c re m as te rica  are adja­
c e n t to  th e  sp e rm a tic  cord  (-*  Figs. 7 .55  and 7.56).

<V.; V. crem asterica

N. ilioinguinalis

Plexus deferentialis 

Vasa lymphatica

A. testicularis  

Plexus testicularis

Fascia spermatica interna 

Fascia cremasterica; M. cremaster

Fascia spermatica externa

Tunica dartos

Ductus deferens

A. ductus deferentis

Plexus pampiniformis

Fascia penis (profunda)

Vv. pudendae externae

Corpus spongiosum penis

Corpus cavernosum penis

N. genitofem oralis, R. genitalis

Tunica albuginea 
corporum cavernosorum

Fascia sperm atica externa

Fascia cremasterica; M. cremaster 

Plexus pampiniformis 

Ductus deferens

A. testicularis

(Caput 

(Appendix)

Appendix testis 

Tunica vaginalis testis, Lamina visceralis 

Tunica vaginalis testis, Lamina parietalis 

Fascia sperm atica interna

M . crem aster

Fascia sperm atica externa
Septum Raphe scroti

Fascia cremasterica; M. cremaster

Fascia sperm atica externa

Tunica dartos, M . dartos 

Cutis

Anulus inguinalis superficialis
N. ilioinguinalis

Fig. 7 .55  C overin gs  o f th e  sp e rm a tic  cord . Funiculus sperm ati 
cus, and th e  te s tis . Testis; ve n tra l v ie w ; S cro tu m  opened.
Testis  and sp e rm a tic  cord have th e  fo llo w in g  coverings:
•  scro ta l skin  (Cutis)
•  Tunica dartos : S ubcu tis  w ith  s m o o th  m u sc le  ce lls

•  Fascia sperm a tica  ex te rna: co n tin u a tion  o f th e  supe rfic ia l body 
fascia  (Fascia abd o m ina lis  superfic ia lis )

•  M . c re m a s te r w ith  Fascia c rem aste rica
•  Fascia sperm a tica  in terna: co n tin u a tion  o f th e  Fascia transversa lis
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Blood vessels and nerves of the penis

A. dorsalis penis

Funiculus spermaticus

V. testicularis

N. genitofemoralis, R. genitalis

N. dorsalis penis

Plexus pampiniformis

Ductus deferens

A. testicularis

Fascia penis superficialis

Lig. fundiforme penis

A.; V. pudenda externa profunda

V. dorsalis profunda penis

Rr. scrotales anteriores

V. dorsalis profunda penis

V. dorsalis 
superficialis penis

Lig. suspensorium penis

Anulus inguinalis superficialis

N. ilioinguinalis 

Funiculus spermaticus 

A.; (V.) cremasterica

Fig. 7 .56  E xterna l m ale  g e n ita lia . O rgana  g en ita lia  m asculina  
e x te rn a , w ith  neurovascu lar s tru ctu res; ve n tra l v ie w ; a fte r  rem ova l 
o f th e  fasc ia  o f th e  Penis.
The  P enis re ce ive s  its  a rte ria l b lood supp ly  fro m  th re e  pa ired  a rteries  
a ris ing  fro m  th e  A. pudenda in terna:
•  A . dorsa lis  pen is : subfasc ia l course , su pp lies  th e  skin  o f th e  Penis 

and th e  g lans pen is
•  A . p ro funda  pen is : loca ted  w ith in  th e  Corpora cavernosa; regu la tes  

th e  fillin g  o f th e  corpora  cavernosa
•  A . bulb i pen is : e n te rs  th e  B u lbus pen is , supp lies  th e  G landula bul- 

b ou re th ra lis  and as A. u re th ra lis  it supp lies  th e  U rethra  and th e  Cor­
pus  spong iosum

The ve no u s  b lood  is co lle c te d  by th re e  ven ous system s:
•  V. do rsa lis  supe rfic ia lis  pen is : paired  o r unpa ired , ep ifasc ia l course ,
__ dra ins  b lo o d .fro m  th e  pen ile  skin  to  th e  V. pudenda  externa
• V. dorsa lis  p ro funda  penis: unpa ired , subfasc ia l cou rse , d ra ins b lood 

fro m  th e  Corpora cavernosa to  th e  P lexus ve no su s  p ros ta ticus
•  V. bulb i pen is : paired, d ra ins b lood  fro m  th e  B u lbus pen is  to  the  

V. dorsa lis  p ro funda  pen is
In nervation :
•  senso ry : N. dorsa lis  pen is  (from  th e  N. pudendus)
• au to no m ic : Nn. cavernos i pen is  (from  th e  P lexus h ypogastricus  in fe ­

rior) p en e tra te  th e  pe lv ic  flo o r  and course  ad jacent to  th e  N. dorsa lis  
pen is  (sym p a the tic  s tim u la tio n  causes va so co n s tric tio n ; parasym ­
p a th e tic  s tim u la tio n  causes va sod ila tion  and co nse cu tive  e rection ).

Fig. 7 .57  Penis, Penis; c ross-section  a t th e  m id leve l o f th e  pen ile  
body; ve n tra l v iew .
The  loca tion  o f th e  b lood  ve sse ls  is im p o rta n t fo r  th e  e rec tio n  o f th e  
Penis. F o llow ing  p a ra sym p a th e tic  inne rva tion , d ila tion  o f th e  A. p ro fu n ­
da pen is  causes th e  fillin g  o f th e  C orpora  cavernosa. These  com press  
th e  V. dorsa lis  p ro funda  pen is  benea th  th e  to u g h  Fascia pen is  and pre­
v e n t ve no u s  drainage. S u ppo rted  by  th e  co n tra c tion  o f th e  M m . 
isch iocavernos i ( innerva ted  by  th e  N. pudendus), th is  re su lts  in 
pen ile  e rec tion .

Clinical Remarks

P a rasym pa the tic  s tim u la tio n  induces e leva ted  leve ls  o f n itr ic  m o n ­
ox ide  (NO). In tu rn , th is  increases th e  co n ce n tra tio n  o f th e  second  
m e ssen g e r cG M P  in th e  s m o o th  m u sc le  ce lls  o f th e  a rte ria l w a lls

w ith  resu lting  sm o o th  m u sc le  re laxa tion. In h ib ito rs  o f th e  e n zy m e  
ph ospho d ies terase  (such as Viagra®, Cialis®) de lay th e  m e ta b o lism  
o f cG M P  and im p ro ve  erectio n .

A. profunda penis

Fascia penis

Cutis

Septum penis

Fascia penis

Corpus spongiosum penis

V. dorsalis profunda penis

Tunica
albuginea
corporum

cavernosorum

Corpus
cavernosum
penis

Urethra masculina, 
Pars spongiosa

A. urethralis

V. dorsalis 
superficialis penis

A. dorsalis 
penis
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Efferent urinary system -» Genitalia -► Rectum and anal canal -> Topography -♦ Sections

Blood vessels o f tes tis  and epid idym is

A.; V. renalis

Cauda
epididymidis

A. crem asterica

cava inferior

A. ductus deferentis
Ren

A.; V. testicularis

Pars abdominalis aortae

Caput epididymidis

A.; V. testicularis

Plexus pampiniformis

Fig. 7 .58  C ourse o f th e  A. and V. tes ticu la ris ; ve n tra l v ie w . Fig. 7 .59  B lood vessels o f th e  in te rn a l m ale  gen ita lia ; v ie w  fro m
th e  r ig h t s ide.

B lood Vessels o f th e  In tern a l G en ita lia

Organ B lood Vessel

A rteries T estis  and E p id idym is A . te s ticu la ris
(from  th e  A o rta  abdom ina lis)

vas d e fe rens A . d uc tu s  d e fe re n tis  
(usually fro m  th e  A. um bilica lis )

sp e rm a tic  cord  (M . crem aster) A . c rem asterica
(from  th e  A. ep igastrica  in fe rio r)

accesso ry  se x  g lands A . ves ica lis  in fe rio r and A. rec ta lis  m edia 
(from  th e  A. iliaca interna)

Veins T estis , E p id idym is, D uc tus  d e fe ren s , sp e rm a tic  cord P lexus p am p in ifo rm is : p lexus  o f ve ins  th a t m e rge  to  
fo rm  th e  V. te s ticu la ris  w h ic h  dra ins in to  th e  V. cava 
in fe rio r on  th e  r ig h t s ide  and th e  V. rena lis s in is tra  on 
th e  le f t s ide

accesso ry  se x  g lands P lexus venos i ves ica lis  and p ros ta ticus  w ith  o u tf lo w  
in to  th e  V. iliaca interna

i- Clinical Rem arks--------------------------------------
O b stru c tio n  o f th e  ven ous d ra in a g e  in to  th e  le f t V. rena lis o r renal 
cell carc in om as g ro w in g  in to  th e  renal ve in  m ay  cause  a conges­
tio n  o f b lood  as revea led  by  a palpable  and v is ib le  d ila tion  o f th e

ve ins  in th e  le f t P lexus p a m p in ifo rm is  (varicoce le ). A  le ft-s ide d  vari­
coce le  requ ires  th e  exc lus ion  o f a renal ce ll ca rc inom a as a possib le  
cause. A  p e rs is te n t va ricoce le  m ay  cause  in fe rtility .
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7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

Innervation o f the male genitalia

Fig. 7 .60  In n e rv a tio n  o f th e  m ale  gen ita lia ; ventra l and lateral 
v ie w ; sch e m a tic  illu s tra tion . The  P lexus h ypogastricus  in fe rio r 
co n ta in s  s y m p a th e tic  (green) and p a ra sym p a th e tic  (purp le) nerve  
fib res .
The  p regang lion ic  s y m p a th e tic  fib res  (T10-L2) descend  fro m  th e  
P lexus aorticus  abd o m ina lis  via th e  P lexus h ypogastricus  supe rio r and 
fro m  th e  sacral ganglia  o f th e  s y m p a th e tic  tru n k  (Truncus sym path icus) 
via th e  Nn. sp lanchn ic i sacrales. They are p red o m ina n tly  synapsed  to  
postg an g lio n ic  s y m p a th e tic  neurons in th e  P lexus hypo g a s tricus  in fe ­
rior. These  p os tgang lion ic  fib re s  reach th e  pe lv ic  v iscera , inc lud ing  th e  
accesso ry  se x  g lands. S ym p a th e tic  f ib re s  to  th e  vas d e fe ren s  (P lexus 
d e fe ren tia lis ) ac tiva te  sm o o th  m u sc le  c o n tra c tio n s  fo r  th e  em ission  o f 
sperm a tozoa  in to  th e  U rethra . S om e fib re s  a lso jo in  th e  Nn. cavernosi 
and p en e tra te  th e  pe lv ic  flo o r to  reach th e  Corpora cavernosa o f  th e  
Penis. The  (m ostly) p os tgang lion ic  s y m p a th e tic  f ib re s  to  th e  T e s tis  and 
E p id idym is  course  in th e  P lexus te s ticu la ris  a longs ide  th e  A . te s ticu la ris  
a fte r  be ing  a lready synapsed  in th e  Ganglia aortico rena lia  o r th e  P lexus 
h ypogastricus  superio r.

P regang lion ic  p a ras y m p a th e tic  fib res  derive  fro m  th e  sacral d iv is ion  
o f th e  pa ra sym p a th e tic  ne rvous sy s te m  (S2-S4) via th e  Nn. sp lanchnic i 
pe lv ic i and reach th e  ganglia  o f th e  P lexus h ypogastricus  in fe rio r. They 
are synapsed  e ith e r here  o r in th e  v ic in ity  o f th e  pe lv ic  o rgans (Ganglia 
pelvica) to  postg an g lio n ic  neurons fo r  th e  accesso ry  g lands. The Nn. 
cavernos i p en e tra te  th e  pe lv ic  flo o r  and course  to  th e  Corpora caver­
nosa (partly  ad jacent to  th e  N. dorsa lis  penis) to  induce  erec tio n  upon 
p a ra sym p a th e tic  s tim u la tio n .
S o m atic  inne rva tion  via th e  N . pu dendu s  co nveys se nso ry  innerva tion  
to  th e  Penis via th e  N. do rsa lis  pen is  and a ids in e jacu la tio n  o f sperm a­
tozoa th ro u gh  th e  m o to r innerva tion  to  th e  M . b u lbospong iosus  and M . 
isch iocavernosus via th e  Nn. perinea les in th e  pe rineum . 
P arasym p ath etic  s tim u la tio n  induces erectio n , w h ile  s ym p a th e tic  
fib re s  in itia te  th e  em ission , and th e  N . pu dendu s  is invo lved  in e ja ­
cu la tion .

i- Clinical Rem arks--------------------------------------
D uring  su rg ica l re sec tio n  o f para-aorta l lym ph  nodes, as requ ired  
w ith  te s tic u la r o r co lo rec ta l ca rc inom as, and surgica l p roce d u res  in­
vo lv in g  th e  abdom ina l aorta  o r th e  larger pe lv ic  a rte ries , sym p a th e tic  
f ib re s  m ay be dam aged  and e m iss io n  as w e ll as su b se q u e n t e jacu-

la tion  m ay be c o m p ro m is e d  resu lting  in im p o ten ce . Surgica l p roce ­
dures on  th e  p ros ta te  g land o r th e  re c tu m  as requ ired  in p ro s ta tic  o r 
recta l ca rc inom a m ay  in ju re  th e  para sym p a th e tic  fib re s  to  th e  Penis 
causing  erec tile  dysfunctio n .
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Efferent urinary system -► Genitalia -► Rectum and anal canal - *  Topography -► Sections

Lymph vessels of the male genitalia

Nodi lymphoidei 
inguinales profundi

Nodi
lumbales

Nodi lymphoidei 
iliaci communes

Nodi lymphoidei 
iliaci interni

Nodi lymphoidei 
iliaci externi

Nodi lymphoidei 
sacrales

Fig. 7.61 Lym ph vessels and lym p h  nodes o f th e  e x te rn a l and  
in tern a l m ale  gen ita lia ; ventra l v iew .
The  reg iona l lym ph  nodes fo r  th e  ex te rna l gen ita lia  are th e  ingu ina l 
nodes (N od i ly m p h o id e i in gu ina les). In co n tra s t, th e  f ir s t  regional 
lym ph  nodes fo r  th e  T e s te s  and E p id idym is  are loca ted  in th e  re tro pe ri­
tonea l space a t th e  leve l o f th e  k idneys (N od i ly m p h o id e i lu m b ales).

Nodi

superficiales

Nodi lymphoidei lumbales

Nodi lymphoidei iliaci communes

Nodi lymphoidei iliaci externi

Nodi lymphoidei inguinales profundi

Nodi lymphoidei inguinales superficiales

lymphoidei sacrales

lymphoidei iliaci interni

Fig. 7 .62  Lym phatic  d ra inage  p a th w a y s  o f th e  e x te rn a l and  
in tern a l m ale  gen ita lia ; ventra l v iew .
In m en , ex te rna l and in te rna l gen ita lia  have c o m p le te ly  d if fe re n t lym ­
pha tic  dra inage p a thw ays .
E xterna l gen ita lia :
•  Penis and S cro tu m : Nodi lym pho ide i ingu ina les

In tern a l gen italia :
•  T e s te s  and E p id idym is : Nodi lym pho ide i lum ba les  a t th e  leve l o f th e  

k idneys
•  vas d e fe ren s , sp e rm a tic  co rd, and accesso ry  se x  g lands: Nodi lym ­

pho ide i iliaci in te rn i/e x te rn i and N od i lym ph o id e i sacrales

[- Clinical Rem arks--------------------------------------
The d if fe re n t lym ph a tic  dra inage p a th w a ys  expla in  w h y  ly m p h a tic  
m éta s ta sé s  o f pen ile  ca rc inom a f irs t appear in th e  ingu ina l region, 
w h e re a s  th o se  o f te s tic u la r ca rc inom a m a n ife s t in th e  re tro p e rito n e ­
al space. B ecause th e  lym ph a tic  dra inage p a th w a ys  o f th e  exte rna l 
and in te rna l gen ita lia  do  n o t c o m m un ica te , no tran sscro ta l tes ticu -

lar b iopsy  shou ld  be p e rfo rm e d  w h e n  su spe c tin g  te s ticu la r carci­
no m a since  th is  m ay  cause  th e  d isse m ina tio n  o f  m a lignan t ce lls  in to  
th e  ingu ina l lym ph  nodes. In th e s e  cases, b iops ies  m u s t be  taken 
fro m  th e  ingu ina l canal.
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7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

Pelvic floo r in men

Ramus superior ossis 

N. obturatorius; A.; V. obturatoria 

Canalis 

M. pubococcygeus  

Symphysis pubica 

Arcus tendineus musculi levatoris ani

M. iliacus

M. psoas major

(Foramen suprapiriforme)

M. piriformis 

M . obturatorius internus

(Foramen infrapiriforme)

M. ischiococcygeus [coccygeus]; 
Diaphragm a pelvis

Foramen ischiadicum minus

M. levator ani, D iaphragm a pelvis

M . iliococcygeus

Rectum

M. gluteus maximus

Fig. 7 .63  M usc les  o f th e  pe lv ic  floor, D ia p h ra g m a  pe lv is , th ig h
and hip in m en; v ie w  fro m  th e  le f t s ide.
The  pe lv ic  flo o r  c loses th e  pe lv ic  ca v ity  caudally.
O rgan isatio n :
•  M . leva to r ani, co m pris ing  M . p ubococcygeus , M . ilio coccygeus, and 

M . pubo rec ta lis
•  M . isch iococcygeus
In co n tra s t to  th e  M . pub o co ccyge u s  and th e  M . isch iococcygeus , th e  
M . ilio coccygeus  does n o t o rig ina te  fro m  th e  Os coxae  b u t fro m  th e  
A rcu s  te n d in e u s  m u scu li leva to ris  ani, a re in fo rc e m e n t o f th e  fascia  o f 
th e  M . o b tu ra to riu s  in te rnus.
The  m u sc le s  o f bo th  s ides  spare th e  leva to r h ia tus b e tw e e n  th e m  (Hia­

tu s  leva to rius) (-*  Fig. 7 .87). Th is  m u scu la r gap is d iv ided  by th e  con ­
n ec tive  tis s u e  o f th e  C orpus perinea le  (C en trum  perine i) in to  th e  a n te ­
rior H ia tu s  u ro g en ita lis  and th e  p o s te rio r H ia tu s  ana lis  fo r  th e
passage o f U rethra  and R ectum , respective ly .
The pe lv ic  flo o r  is inne rva ted  by d ire c t b ranches o f th e  P lexus sacralis 
(S3-S4).
Function: The pe lv ic  flo o r  s ta b ilise s  th e  pos itio n  o f th e  pe lv ic  v iscera 
and, th u s , is e ssen tia l fo r  u rinary and feca l co n tin e n ce . P elv ic flo o r  in­
s u ffic ie n c y  w ith  re su ltin g  inco n tin en ce  is rare in m en  s ince  potentia l 
in ju ries  due  to  re p e tit iv e  s tra in  du ring  ch ild b irth  is lacking.

—► T 20a
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Perineal m uscles in men

Efferent urinary system -► Genitalia -► Rectum and anal canal -> Topography -► Sections

Fig. 7 .64  Perineal m uscles in m en; caudal v ie w ; a fte r rem ova l o f all 
o th e r m usc les .
In m en, th e  m uscu la r gap o f th e  leva to r h ia tus (H iatus leva torius) is al­
m o s t e n tire ly  c losed  by th e  perinea l m u sc le s  benea th  w h ic h  leave on ly  
th e  passage fo r  th e  U rethra  m asculina .
The perineal m u sc le s  in m en  co m p rise  th e  s tro n g  M . tran sversu s  pe- 
rine i p ro fu ndus  and th e  th in  M . tran sversu s  perine i superfic ia lis  lo­
ca ted  a t its  p o s te rio r m arg in . These  m u sc le s  have fo rm e r ly  been re­
fe rre d  to  as "D ia ph ra g m a  u ro g e n ita le "  ana logous to  th e  D iaphragm a 
pelv is . S ince a tru e  d iaphragm  d oes  n o t e x is t and because a s im ila r 
m u scu la r p la te  is m iss in g  in w o m e n , th is  te rm  is n o t used  any m ore. 
The vo lu n ta ry  sp h in c te r m u sc le  o f th e  u rinary b ladder, th e  M . sp h in c te r 
u re th rae  e x te rn us , is a p a rt o f th e  M . tra n sve rsu s  perine i p ro fundus. 
The M . tra n sve rsu s  perine i p ro fu nd u s  is covered  by  a fascia  on  both

s ides. The s tro n g e r in fe rio r fascia  is re fe rred  to  as perineal m e m brane  
(M e m b ra n a  perine i).
The space b e tw e e n  b o th  fasc ias  is th e  d eep  perinea l space (Spatium  
p ro fu nd u m  perine i) and is e n tire ly  occup ied  by  th e  M . tra n sve rsu s  peri­
nei p ro fu nd u s . Th is  space a lso con ta ins  th e  U re thra  and th e  C O W P E R 's 
g lands (G landulae bu lboure th ra les) and is tra ve rsed  by  deep  b ranches 
o f th e  N. p udendus as w e ll as th e  A . and V. pudenda  in terna b e fo re  th e y  
reach th e  Radix penis.
The  superfic ia l perinea l space (Spatium  su pe rfic ia le  perine i) lies cau­
dal to  th e  perinea l m e m bra n e  and co n ta in s  a m o n g s t o th e rs  th e  M . 
tra n sve rsu s  perine i superfic ia lis .

Symphysis pubica

perinei superficialis

A.; N. dorsalis

Urethra masculina 

Glandula bulbourethralis 

transversus perinei profundus

A.; V. bulbi penis 

A.; V. perinealis 

N. perinealis 

A.; V. pudenda interna

N .pudendus

dorsalis profunda penis

pubicum inferius 

transversum perinei

M . sphincter urethrae externus

Ductus glandulae bulbourethralis

M . transversus perinei profundus 

M em brana perinei

Ramus ossis ischii
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Pelvic floo r and perineal m uscles in men

Pelvis and Retroperitoneal Space Kidney and adrenal gland

Articulatio
sacrococcygea

Os pubis Ureter

Lig. puboprostaticum Glandula vesiculosa

Funiculus spermaticus

Ductus deferens

M. cremaster

Crus penis

A. profunda penis

M. ischiocavernosus

M . transversus perinei profundus

M . sphincter urethrae externus
Prostata

bulbourethralis

Corpus anococcygeum 
[Lig. anococcygeum]

M . levator ani

Corpus anococcygeum 
[Lig. anococcygeum]

Rectum, Flexura anorectalis

M. sphincter ani externus

M. transversus perinei profundus

M. bulbospongiosus

Fig. 7 .65  Pelvic floor, D iap h rag m a pe lv is , and perinea l m uscles  
in m en; v ie w  fro m  th e  le f t s ide.
A t its  an te rio r and p o s te rio r aspect, th e  pe lv ic  flo o r  co ns is ts  o f th e  M . 
leva to r ani and th e  M . isch iococcygeus , respective ly . Loca ted  benea th  
th e  pe lv ic  flo o r  is th e  d ee p  perineal m u sc le  (M . tra n sve rsu s  perine i p ro­

fu n d us). A  pa rtit io n  o f th e  la tte r, th e  M . sp h in c te r u re th rae  ex te rnus, 
fu n c tio n s  as sp h in c te r o f th e  u rinary b ladder. E m bedded  w ith in  th e  M . 
tra n sve rsu s  perine i p ro fu nd u s  are th e  C O W P E R 's g lands.

—» T  20

198 d i s s e c t i o n  l i n k
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Perineal region in men

Regio
perinealis

Fig. 7 .66  Perineal reg io n , R eg io  perinea lis , in m en; caudal v ie w ; 
a fte r  rem ova l o f all neu rovascu la r s tru c tu re s .
The  p erinea l reg ion  e x te n ds  fro m  th e  in fe rio r m arg in  o f th e  pub ic  s y m ­
phys is  (S ym phys is  pubica) to  th e  tip  o f th e  coccyx  (Os coccyg is ). The 
te rm  p erin eu m  in m en , h o w e ve r, exc lu s ive ly  d escribes  th e  sm a ll con ­
n ec tive  tis s u e  bridge  b e tw e e n  th e  Radix pen is  and th e  A nus. The  peri­
neal reg ion  is subd iv ided  in to  th e  a n te rio r R egio u ro g en ita lis  (uro­
gen ita l triang le), con ta in ing  th e  ex te rna l gen ita lia  and th e  U rethra , and 
th e  p o ste rio r R eg io  ana lis  (anal triang le ) a round  th e  A nus. The fo l­
lo w in g  spaces can be fo u n d  w ith in  th e s e  triang les:
•  The R egio ana lis co n ta in s  th e  Fossa isch ioanalis  (-► Table), w h ich  

c o n s titu te s  a pyram id -shaped  space  on both  s ides o f th e  A nus. The 
cranial b o rde r is th e  M . leva to r ani o f th e  pe lv ic  flo o r. The lateral 
w a ll e nc lo se s  th e  fasc ia l dup lica tu re  o f th e  M . o b tu ra to riu s  in ter- 
nus (Fascia ob tu ra toria ), th e  pudenda l canal (A LC O C K 's canal). The 
pudenda l canal co n ta in s  th e  A . and V. pudenda  in terna, and th e  N. 
p udendus a fte r  th e ir  passage fro m  th e  g lu tea l reg ion  th ro u g h  the  
Foram en isch iad icum  m inus.

The R eg io  u rogen ita lis  has tw o  p erinea l spaces:
•  The  deep  p erinea l space (Spatium  p ro fu nd u m  perine i) co m prise s  

th e  M . tra n sve rsu s  perine i p ro fu nd u s  and th e  C O W P E R 's g lands 
(G landulae bu lboure th ra les).

•  The  superfic ia l perinea l space (S patium  su pe rfic ia le  perine i) 
co m prise s  th e  M . tra n sve rsu s  perine i supe rfic ia lis , th e  M . bulbo- 
spon g iosu s , and th e  M . isch iocavernosus, w h ic h  s tab ilise  th e  ca­
ve rno u s  bod ies  o f th e  Radix pen is  and enab le  e jacu lation .

B orders o f th e  Fossa ischioanalis

M e d ia l and cranial M . sp h in c te r ani e x te rn us  and M . leva to r 
ani

Latera l M . o b tu ra to riu s  e x te rn us

Dorsal M . g lu te u s  m a x im u s  and Lig. sacro­
tube ra le

V en tra l p o s te rio r m arg in  o f th e  supe rfic ia l and the  
deep  perinea l spaces; a n te rio r recess 
reaches th e  pub ic  sym p hys is

Caudal fasc ia  and skin  o f th e  pe rineum

Fossa ischioanalis

Fascia
obturatoria

Fascia obturatoria

Regio
analis

Lig. sacrotuberale
Canalis
pudendalis

Corpus spongiosum penis

Raphe perinei

Glandula bulbourethralis

M . bulbospongiosus

M. ischiocavernosus

M. transversus 
perinei profundus

M. gracilis

M . transversus 
perinei superficialis

Membrana
perinei Regio

urogenitalis

Tuber ischiadicum

M. gluteus maximus

M. levator ani Anus Os coccygis

M. sphincter ani externus 

Lig. anococcygeum
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7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

Perineal region in men

N. perinealis

Nn. scrotales posteriores
A. perinealis, Rr. scrotales posteriores

A. dorsalis penis
M. bulbospongiosus

A. bulbi penis
M. ischiocavernosus

Nn. clunium inferiores 
(N. cutaneus 

femoris posterior)

M. transversus 
perinei superficialis

N. dorsalis penis

Fossa ischioanalis

N. dorsalis penis

N. dorsalis penis

M. sphincter ani 
externus

Rr. perineales 
(N. cutaneus 

femoris posterior)
A. perinealis

Nn. rectales 
inferiores

N. perinealis

Lig. sacrospinale

N .pudendus  

A. pudenda interna

Lig. sacrotuberale

M. gluteus maximus

Lig. anococcygeum

A.; V. pudenda interna

A. rectalis inferior

Nn. clunium inferiores
(N. cutaneus femoris posterior)

M . levator ani

Nn. anococcygei

Fig. 7 .67  B lood vessels  and nerves o f th e  perinea l reg io n , R egio  
perinea lis , in m en ; caudal v iew .
C overed by a fasc ia l dup lica tu re  o f th e  M . o b tu ra to riu s  in te rnus, th e  
Canalis pudenda lis  (A LC O C K 's canal), th e  neurovascu la r s tru c tu re s  en­
te r  th e  Fossa isch ioanalis  fro m  a d orso la te ra l d ire c tio n . The  pyram id ­
shaped  fossa  is f il le d  w ith  ad ipose  tissu e . B ranches to  th e  A n u s  and 
th e  anal canal com e  o ff  f ir s t  and c ro ss  th e  ischio-anal fossa  to  reach th e  
anus. The  neu rovascu la r s tru c tu re s  th e n  co n tin u e  ve n tra lly  to  th e  Radix 
pen is  and th e  tw o  perineal spaces.

i- Clinical Rem arks--------------------------------------
The Fossa isch ioana lis  is o f g rea t c lin ica l re levance  because o f its  
expans ion  to  b o th  s ides  o f th e  anus. C ollec tio n  o f pus (abscesses), 
e .g . f is tu la s  fro m  th e  anal canal, m ay  expand  w ith in  th e  e n tire  isch io -

C o n ten ts  o f th e  Fossa ischioanalis:
•  A. and V. pudenda in te rna  and N. pudendus: in th e  Canalis pudenda­

lis (A LC O C K 's canal)
•  A ., V., and N. rec ta lis  in fe rio r: to  th e  anal canal

anal fossa , inc lud ing  its  an te rio r recess and even ex te n d  to  th e  pu­
b ic  sym p hys is . These  a bscesses n o t o n ly  gene ra te  non -sp e c ific  in­
fla m m a to ry  s igns  b u t a lso cause  in ten se  pain in th e  perineal region.
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Perineal spaces in men

(Cavitas peritonealis pelvis)

Peritoneum parietale

M. obturatorius internus

Ampulla ductus deferentis

Glandula vesiculosa

(Spatium extraperitoneale pelvis)

Plexus venosus prostaticus 

Fossa ischioanalis 

Spatium  profundum perinei 

Crus penis 

Spatium  superficiale perinei

Glandula bulbourethralis

Regio perinealis

Prostata 

M . levator ani

A.; V. pudenda interna; N. pudendus 

Crus
M. ischiocavernosus 

M. transversus perinei profundus

M ................ Bulbus penis

Fig. 7 .68  Perineal spaces in m en; le ft side; fro n ta l se c tion  a t the  
leve l o f th e  fe m o ra l head; dorsa l v iew .
The fro n ta l se c tion  s h o w s  th re e  levels  o f th e  m a le  pelv is:
•  pe ritonea l ca v ity  o f th e  pe lv is  (C avitas pe rito n e a lis  pelv is), caudally 

bo rde red  by  th e  parie ta l pe rito n e um
•  subpe ritonea l space (S patium  e x tra p e rito n ea le  pelv is), cauda lly  bor­

de red  by  th e  M . leva to r ani o f th e  pe lv ic  flo o r
•  perineal region  (R egio perinealis) in fe rio r to  th e  pe lv ic  flo o r. The 

a n te rio r p o rtion  co n ta in s  th e  tw o  perineal spaces, and inc ludes the  
va riab ly  expanded  a n te rio r recess o f th e  ischio-anal fo ssa  (illustra ted  
here  in d if fe re n t w a ys  fo r  th e  r ig h t s ide  and th e  le f t side).

The deep  p erinea l space (Spatium  p ro fu nd u m  perine i) co ns is ts  o f the  
M . tra n sve rsu s  perine i p ro fu nd u s . It a lso con ta ins  th e  C O W P E R 's 
g lands (G landulae bu lboure th ra les) and th e  passage o f  th e  U rethra 
(U rethra m asculina). It is tra ve rsed  by  th e  deep  b ranches o f th e  N. pu-

den d u s  (N. dorsa lis  penis), and th e  A . and V. pudenda  in te rna  (A. bulb i 
penis, A . dorsa lis  pen is , A . p ro funda  pen is) b e fo re  reach ing  th e  Radix 
penis. The Nn. cavernos i pen is  p ie rce  th e  perin e um  and e n te r th e  Cor­
pora cavernosa o f th e  Penis.
The  superfic ia l perinea l space (Spatium  su pe rfic ia le  perine i) is loca ted  
b e tw e e n  th e  perineal m e m bra n e  (M em brana  perine i) a t th e  unders ide  
o f th e  M . tra n sve rsu s  perine i p ro fu nd u s  and th e  b ody  fasc ia  (Fascia 
perine i). It co n ta in s  th e  M . tra n sve rsu s  perine i supe rfic ia lis  and th e  
p rox im a l pa rts  o f th e  Corpora cavernosa o f th e  Penis. The  B u lbus pen is  
is e nshea thed  by  th e  M . b u lbospong iosus, th e  Crura pen is  by  th e  M . 
isch iocavernosus. The  supe rfic ia l b ranches o f th e  N. p udendus (N. pe­
rinea lis  w ith  Nn. sc ro ta le s  poste rio res) and th e  A. and V. pudenda  in te r­
na (A. perinea lis  w ith  Rr. scro ta les  poste rio res) a lso trave rse  th is  space 
to  reach th e  S cro tum .
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7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

External fem ale genitalia

Preputium clitoridis 

Frenulum clitoridis

Ostium urethrae externum

Glandula vestibularis major,
(Ostium)

Vestibulum vaginae

Commissura labiorum posterior

Fig. 7 .69  E xterna l fe m a le  g e n ita lia , O rgana  g e n ita lia  fe m in in a  
e xte rn a ; caudal v iew .
The  fe m a le  gen ita lia  can be ca te g orise d  in to  ex te rna l gen ita lia  (Organa 
gen ita lia  fe m in in a  externa) and in terna l gen ita lia  (Organa gen ita lia  fe m i­
nina in te rna  -» Fig. 7.71).
The e x te rn a l g en ita lia  are re fe rred  to  as V u lva  and com prise :
•  M o n s  pub is
•  Labia m ajora pudend i

•  Labia m inora  pudend i
•  C lito ris
•  ve s tib u le  (V estibu lum  vaginae)
• G landulae ve s tibu la res  m a jo res (BAR TH O LIN 'S  g lands), and m ino re s  
The  ve s tib u le  e x te n d s  to  th e  hym en  a t th e  vagina l o rif ice  (O s tium  vag i­
nae). V en tra l th e re o f is th e  ex te rna l u re th ra l o r if ic e  (O s tium  ure th rae  
ex te rnum ).
The  ex te rna l gen ita lia  are th e  sex organs and se rve  fo r  in te rcou rse .

M ons pubis

Commissura labiorum anterior

Gians clitoridis 

Labium majus pudendi 

Labium minus pudendi

Ostium vaginae 

Hymen

Frenulum labiorum pudendi 

Perineum, Raphe perinei

Anus

Tuberculum pubicum 

Symphysis

Gians clitoridis 

Crus clitoridis 

Labium minus pudendi

Ostium 

Bulbus vestibuli

Glandula vestibularis m ajor*,
(Ostium)

M. sphincter ani externus, Pars subcutanea

Lig. suspensorium clitoridis

Anus

orpus cavernosum clitoridis

Preputium clitoridis 

Frenulum clitoridis

Ostium urethrae externum

Carunculae hymenales 

M. ischiocavernosus 

M. bulbospongiosus

Membrana perinei

Frenulum labiorum 
pudendi

Tuber ischiadicum

Fig. 7 .70  E xterna l fe m a le  g e n ita lia , O rgana  g e n ita lia  fe m in in a  
e xte rn a ; caudal v ie w ; a fte r  rem ova l o f b ody  fasc ia  and neurovascula r 
s tru c tu re s .
The  Labia m ajora  pudend i are rem oved  in th is  illu s tra tion . T h e y  conta in  
th e  cavernous body o f th e  v es tib u le  (B u lbus ves tibu li). The  Labia m ino ­
ra pudend i su rround  th e  ve s tib u le  (V estibu lum  vaginae) and co n tin u e  
an te rio rly  as F renu lum  c lito r id is  to  th e  g lans o f th e  c lito r is  (G ians c lito r i­
dis). The  v e s tibu la r g lands (G landulae ve s tibu la res  m a jo res 
[B A R TH O LIN 'S  g lands] and m ino res) e n te r th e  ve s tib u le  fro m  lateral. 
The  C lito ris  is th e  se nso ry  organ fo r  sexual arousal. The  Corpora caver­
nosa c lito rid is  fo rm  a s h o rt b ody  (C orpus c lito rid is ) w ith  th e  g lans a t th e

in fe rio r end. The crura o f th e  c lito r is  (Crura c lito rid is ) are a ttached  to  th e  
in fe rio r isch iopub ic  ram i and covered  by th e  M . isch iocavernosus on 
both  s ides. The M . bu lb o spo n g io su s  s ta b ilise s  th e  bu lb  o f th e  v e s ti­
bule.
D eve lopm en ta lly , th e  o rgan isa tion  o f th e  P enis and th e  C lito ris  is s im ila r 
inc lud ing  th e  p resence  o f th e  p repuce  (P repu tium  c lito rid is ). The  fillin g  
m e cha n ism s o f th e  cavernous bod ies  and th e  p rocess  o f e rec tio n  are 
a lso s im ila r in bo th  sexes.

*  c lin ical te rm : BA R TH O LIN 'S  g land
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Internal fem ale genitalia

Vagina

Tuba uterina [Salpinx]

Infundibulum tubae uterinae

Appendix vesiculosa
Ovarium

Lig. ovarii proprium

Lig. teres uteri

Pelvis renalis

Ureter

Uterus

Vesica urinaria

Ureter

Urethra feminina

Ostium urethrae externum 

Ostium vaginae

Fig. 7.71 Fem ale  u rin ary  and g e n ita l o rgans . O rgana u ro g en ita lia  
fe m in in a; ventra l v iew .
The in tern a l g e n ita lia  com prise :
•  vagina (Vagina)
•  u te ru s  (U terus)
•  u te rin e  tu b e  (Tuba uterina)
•  ovary  (O varium )
U te rine  tu b e  and ovary are paired  organs and are co lle c tive ly  re fe rred  to  
as u te rine  adnexa .

The in terna l gen ita lia  in w o m e n  are rep ro d u ctive  and sex organs. 
Functiona lly , th e  ovary  se rves fo r  th e  m a tu ra tio n  o f fo llic le s  (and ova) 
and th e  p rod u c tio n  o f fe m a le  se x  h o rm o n e s  (oestrogens and p roges­
te rone). The  u te rine  tu b e  p rov ides  th e  p lace fo r  th e  fe r tilis a tio n  o f ova 
and tra n sp o rts  th e  zygo te  to  th e  U te rus  w h e re  th e  e m ­
b ryo /fe tu s  deve lops and g ro w s  during  pregnancy. The Vagina se rves 
th e  sexua l in te rco u rse  and is p a rt o f th e  b irth  canal.
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7

D evelopm ent o f the external fem ale genitalia

Pelvis and Retroperitoneal Space Kidney and adrenal gland

Fig. 7 .72  D e v e lo p m e n t o f th e  e x te rn a l fe m a le  g e n ita lia . O rgana  
g en ita lia  fe m in in a  exte rna .
The ex te rna l gen ita lia  d eve lop  fro m  th e  caudal p a rt o f th e  S inus u roge- 
n ita lis . The S inus u rogen ita lis  deve lo ps  fro m  th e  cloaca o f th e  h in d g u t 
and g ives  rise to  th e  u rina ry  b ladder and parts  o f th e  U rethra  (-*  Fig. 
7.6). C on trib u ting  to  th e se  s tru c tu re s  are a lso th e  e c to d e rm  and th e  
co nn e c tive  tis s u e  (m esenchym e) loca ted  benea th  th e  S inus u rogen ita ­
lis. F irst, th e  exte rna l gen ita lia  d eve lo p  iden tica lly  in bo th  sexes  (ind iffe ­
re n t gonad). The  a n te rio r w a ll o f th e  S inus u rogen ita lis  ind e n ts  to  fo rm

th e  u re th ra l g roove , and is bo rde red  on both  s ides by  th e  ure th ra l 
fo lds. Lateral o f th o se  are th e  lab ioscro ta l fo lds  and a n te rio r th e  g en i­
ta l tub erc le . S ubsequen tly , th e  gen ita l tu b e rc le  deve lo ps  in to  th e  C li­
to ris  (Corpora cavernosa) und e r th e  in flu e n ce  o f th e  fe m a le  sex hor­
m o ne  oes tro ge n  w h ic h  is p roduced  in th e  ovary. In co n tra s t to  th e  de­
ve lo p m e n t in m en, th e  gen ita l fo ld s  and th e  lab ioscro ta l fo ld s  do  n o t 
m e rge . The  gen ita l fo ld s  d eve lo p  in to  th e  Labia m in o ra  and th e  labio­
scro ta l fo ld s  in to  th e  Labia m a jo ra . The s h o rt fe m a le  U rethra  and the  
BAR TH O LIN 'S  g lands d eve lo p  fro m  th e  S inus u rogen ita lis .

I- Clinical Rem arks-----------------------------------------------------------------------------------------------------------
The co m m o n  deve lo pm e n ta l s tages o f th e  ex te rna l gen ita lia  in bo th  in a d ren o g e n ita l syn d ro m e  (p roduction  o f and rogens in th e  co rte x
sexes  exp la ins  th e  d e v e lo p m e n t o f pen is -like  hyperp las ias o f th e  C li- o f th e  adrenal g lands),
to r is  in cases o f e xcess ive  p rod u c tio n  o f m a le  se x  horm o n e s  such as

204

(c) ketabton.com: The Digital Library



D evelopm ent o f the internal fem ale genitalia

Efferent urinary system -► Genitalia -► Rectum and anal canal -> Topography -► Sections

Uterus

Vesica urinaria

Fig. 7 .73  D ev e lo p m e n t o f th e  in tern a l fe m a le  g e n ita lia . O rgana  
g en ita lia  fe m in in a  in tern a , (accord ing  to  [1])
The in te rna l gen ita lia  d eve lo p  ide n tica lly  in b o th  sexes up to  w e e k  7 
(sexual in d iffe re n t s tage, -» Fig. 7.8). In th e  fe m a le , th e  p rim o rd iu m  o f 
th e  p rim itiv e  gonad  th e n  deve lops in to  th e  ovary. S im ila r to  th e  T estis , 
th e  ovary  a lso deve lo ps  in th e  lum bar region  a t th e  leve l o f th e  m e so ­
nephros. D ue to  th e  long itud ina l g ro w th  o f th e  b ody  th e  ovary  is then  
re loca ted  cauda lly  to  th e  lesse r pe lv is  w ith o u t leaving th e  peritoneal 
cavity. Thus, ovary  and u te rine  tu b e  have an in tra p e rito n e a l pos ition .

W ith o u t th e  supp ress ing  e ffe c ts  o f th e  an ti-M U LLE R IA N  horm one  
fro m  th e  T estis , th e  M U LLE R IA N  d uc ts  d iffe re n tia te  in to  fe m a le  gen i­
ta lia. B eg inn ing  in w e e k  12, th e  M U LLE R IA N  d u c ts  fo rm  th e  u te rine  
tube . T h e ir d is ta l p o rtio n s  m e rge  and g ive  rise  to  th e  U te rus  and th e  
upper Vagina. The  lo w e r Vagina deve lo ps  fro m  th e  S inus u rogen ita lis . If 
th e  M U LLE R IA N  d u c ts  fa il to  fuse , a s ep ta te  u terus  (U te rus s e p tu s  or 
subse p tu s ) o r a do ub le  u terus  (U te rus dup lex, U te rus  d ide lphys) m ay 
result.

WOLFFIAN duct 

Tuba uterina

Lig. ovarii proprium

Lig. teres uteri

Urethral orifice 

Vagina

Ureter

Lig. suspensorium ovarii
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Uterus, uterine tube and ovary

Pelvis and Retroperitoneal Space Kidney and adrenal gland

Ovarium, Extremitas tubaria 

I Margo mesovaricus

M esosalpinx

Fundus uteriIsthmus tubae 
uterinae

Ureter-

Mesovarium

Fimbria ovarica 

Ampulla tubae uterinae

Ostium abdominale tubae uterinae; 
Infundibulum tubae uterinae

Fimbriae tubae uterinae

Ovarium, Facies medialis 

Lig. suspensorium ovarii

A.; Vv. ovarica(e)

Ovarium, Margo liber

Lig. latum uteri

Ampulla tubae uterinae

A.; Vv. ovarica(e)

Lig. cardinale [Lig. transversum cervicis]

Lig. rectouterinum

Tuba uterina [Salpinx]

Ovarium

Extremitas uterina 

Lig. ovarii proprium

Ureter

Corpus uteri

Isthmus uteri 

Cervix uteri

Tunica serosa [Perimetrium]

Plica rectouterina

Fig. 7 .74  U te ru s , U teru s , ovary . O v a riu m , and u te rin e  tu b e . Tuba  
ute rin a , w ith  p e rito n ea l du p lica tio ns; dorsal v iew .
The  U teru s  (M e tra ) is 8 cm  long, 5 cm  w id e  and 2 -3  cm  th ick . It con ­
s is ts  o f th e  b ody  (C orpus u teri) w ith  a su pe rio r fu n d u s  (Fundus uteri) 
and a neck (Cervix u teri). A  co n s tr ic tio n  (Is thm u s  u teri) m arks  th e  tra n ­
s ition  b e tw e e n  b ody  and neck o f th e  U te rus . The u te rine  tu b e  (Tuba 
uterina) e x te n ds  on both  s ides  fro m  th e  u te rin e  b ody  to  c o n n e c t to  th e  
ovaries.
The  u te r in e  tu b e  (Tuba uterina) is 10 -  14 cm  long and has severa l 
parts:
•  In fu n d ib u lu m  tu b a e  u te rinae : 1 -  2 cm  long, co n ta in s  th e  open ing  

to  th e  peritonea l ca v ity  (O s tium  abdom ina le  tubae  u terinae) and th e  
fim b ria e  (F im briae tubae  u terinae) fo r  th e  co lle c tio n  o f ovu la ted  ova.

•  A m p u lla  tubae  u te rinae : 7 -  8 cm  long, c rescen t-shaped  around  th e  
ovary

•  Is th m u s  tubae  u te rinae : 3 -  6 cm  long, co n s tr ic tio n  a t th e  trans ition  
to  th e  U te rus

•  in tram ura l p a rt (Pars u terina  tubae), e n te rs  th e  U te rus  (O s tium  u te ­
rinum )

The ovary  (O varium ) is 3 x  1 .5 x  1 cm  in size and oval. A  tuba l e x tre m i­
ty  (E x trem itas  tubaria ) and an u te rin e  e x tre m ity  (E x trem itas  u terina) are 
d is tin g u ish e d . The m e sova riu m  is a tta ch e d  to  th e  an te rio r m arg in  (M ar­
go m esovaricus), b u t th e  p o s te rio r m arg in  is loose  (M argo  liber). 
U te rus , u te rin e  tu b e , and ovary  have an in tra p e rito n e a l pos itio n  and 
thus , have ind iv idua l p e rito n ea l du p lica tu res  covered  by  a Tunica se ­
rosa. The  fo llo w in g  lig a m e n ts  and a tta c h m e n ts  are re le va n t fo r  gynae­
co log ica l su rg ica l p rocedu res:
•  Lig. la tum  u te ri: broad lig a m en t as fro n ta l pe ritonea l fo ld
• M e so va r and M esosa lp inx : pe ritonea l dup lica tu res  o f ovary  and 

u te rine  tu b e , respe c tive ly , co nn e c te d  to  th e  Lig. la tum
• Lig. card ina le  (Lig. tra n sve rsu m  cerv ic is): co nn e c tive  tis s u e  con ­

n ec tin g  th e  C erv ix  to  th e  latera l pe lv ic  w all
•  Lig. re c to u te rin u m  (clin ical te rm : Lig. sac rou te rinum ): co nn e c tive  tis ­

sue a ttach ing  th e  C erv ix  dorsa lly
•  Lig. te re s  u te ri (clin ical te rm : Lig. ro tu n du m ): th e  round ligam en t 

cours ing  fro m  th e  u te ro tu ba l jun c tio n  th ro u g h  th e  ingu ina l canal to  
th e  Labia m ajora

• Lig. ovarii p rop rium : th e  ovarian lig a m e n t co nn e c ts  ovary and U te rus
• Lig. su spe n so riu m  ovarii (clin ical te rm : Lig. in fund ibu lope lv icum ): 

co nn e c ts  ovary  and lateral pe lv ic  w a ll, carries th e  A. and V. ovarica
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Uterus and vagina
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Lig. ovarii proprium

Tunica serosa [Perimetrium]

Canalis cervicis

Fornix vaginae

Portio vaginalis cervicis

Ostium uteri 

Rugae vaginales

Infundibulum tubae uterinae; 
Fimbriae tubae uterinae

Fimbria ovarica

Isthmus tubae uterinae
Fundus uteri

Cavitas uteri; Tunica 
m ucosa [Endometrium]

Tunica muscularis 
[Myometrium ]

Vv. ovaricae; A. ovarica
Folliculi ovarici] 
Corpus luteum j Ovarium

Pars uterina; 
Ostium uterinum 

uteri

Portio supravaginalis cervicis

Mesosalpinx

Ampulla tubae uterinae

Fig. 7 .75  U teru s , U te ru s , v ag in a . V a g in a , ovary . O v a riu m , and  
u te rin e  tu b e . Tuba u te rin a ; fro n ta l se c tion ; dorsa l v iew .
The space  ins ide  th e  U teru s  is d iv ided  in to  th e  C avitas u te ri in th e  body 
and th e  Canalis ce rv ic is  u te ri in th e  u te rin e  ce rv ix . The  lo w e r p o rtion  o f 
th e  C erv ix  e n te rs  th e  V ag in a  and is re fe rred  to  as P ortio  vag ina lis  ce r­
v ic is . The  upp e r p o rtion  is th e  Portio  supravag ina lis  ce rv ic is . The V a g i­
na is a h o llo w  m uscu la r organ o f a bo u t 10 cm  leng th  in a subp erito ne -  
al loca tion . The  Forn ix vaginae su rrou n d s  th e  Portio  vag ina lis  ce rv ic is . 
A t th e  inne r su rface , bo th  th e  an te rio r and p o s te rio r w a lls  (Paries a n te ­
rio r and Paries pos te rio r) o f th e  Vagina reveal tra n sve rse  m ucosa l fo lds  
(Rugae vagina les).

The  fro n ta l se c tion  a lso s h o w s  th e  s tru c tu re  o f th e  u te rin e  w a ll: th e  
in terna l m ucosa l laye r (Tunica m ucosa ; e nd o m e triu m ), th e n  th e  s trong  
m uscu la r laye r (Tunica m uscu la ris ; m y o m e triu m ) o f sm o o th  m usc les , 
and th e  o u te rm o s t pe ritonea l lin ing (Tunica serosa; p e rim e trium ). 
E m bedded  in th e  s tro m a  o f th e  ovary  are th e  ovarian fo llic le s  (Folliculi 
ovaric i) w h ic h  con ta in  th e  ova and d eve lop  in to  th e  C orpus lu te u m  fo l­
lo w in g  o vu la tion . Fo llic les and C orpora  lutea p roduce  th e  fe m a le  sex 
horm o n e s  (o es trog e n s  and p roges te rone ) w h ic h  regu la te  th e  cycle-de- 
p e n d e n t d if fe re n tia tio n  o f th e  e n d o m e triu m .
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7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

Position of the uterus and adnexa

Ampulla tubae uterinae

Fimbriae tubae uterinae 

A.; V. ovarica

Lig. suspensorium ovarii

Infundibulum tubae uterinae 

Ampulla tubae uterinae

Mesosalpinx

Isthmus tubae uterinae

Lig. latum uteri

Excavatio vesicouterina

Caecum

Vesica urinaria

Appendix vermiformis
Ureter Fundus uteri

Ovarium, Facies medialis

Margo mesovaricus 

Mesovarium  

Lig. ovarii proprium  

Lig. teres uteri

Plica umbilicalis medialis

Uterus, Facies vesicalis

Fig. 7 .76  U teru s , U teru s , ovary . O v a riu m , and u te rin e  tu b e . Tuba  
ute rin a , w ith  p e rito n ea l du p lica tu res; ventra l v iew .
U te rus , u te rin e  tu b e s , and ovary  have an in tra p e rito n e a l position . 
T h e ir p e rito n ea l du p lica tu res  (Lig. la tum  u te ri, M esosa lp inx , M esova ­
rium ) fo rm  a tra n sve rse  fo ld  in th e  lesse r pelv is. The Lig. te re s  u te ri 
reaches ve n tra l fro m  th e  u te ro tu ba l jun c tio n  to  th e  latera l w a ll o f th e  
lesse r pe lv is  and tra ve rses  th e  ingu ina l canal to  m e rge  w ith  th e  connec­
tive  tissue  o f th e  Labia m ajora. The Lig. ovarii p rop rium  connects  U te rus 
and ovary. The Lig. su spe n so riu m  ovarii co nn e c ts  ovary  and latera l pel­
v ic  w a ll and co n ta in s  th e  A. and V. ovarica.

The c lose  topograph ica l re la tionsh ip  b e tw e e n  th e  adnexa (ovary and 
u te rin e  tu b e ) and th e  A p p e n d ix  v e rm ifo rm is  o f th e  C olon  expla in  w h y  
in f la m m a tio n s  o f th e  append ix  (appendic itis ) as w e ll as th o s e  o f th e  
u te rin e  tu b e  (sa lp ing itis ) m ay cause s im ila r pain in th e  r ig h t lo w e r ab­
dom ina l quadrant. The  peritonea l pouch b e tw e e n  th e  U te rus  and the  
urinary b ladder is called E xcavatio  vesicouterina. The E xcavatio  recto- 
u te rin a  (pouch o f D O U G LAS) beh ind  th e  U te rus  is th e  m o s t caudal 
ex te n s io n  o f th e  pe ritonea l ca v ity  in w o m e n  and m ay  c o lle c t f lu id s  and 
pus in cases o f in fla m m a to ry  p rocesses in th e  lo w e r abdom en.

Figs. 7 .77a to  d P os ition  o f u terus . U teru s , and v ag in a . Vagina;
v ie w  fro m  th e  righ t s ide.
a N orm a lly , th e  U te rus  is ang led  in its  ventra l a spe c t in re la tion  to  

th e  V ag ina  (a n te ve rs io n ) and th e  b o d y  is t i lte d  a n te r io r ly  in 
re la tion  to  th e  neck (an te flex ion). Th is  pos itio n  p re ve n ts  a pro lapse 
o f  th e  U te ru s  th ro u g h  th e  V ag ina  d u rin g  in c re a se d  in tra ­

a b d o m in a l p re s s u re  (co ug h ing , sn ee z in g ), 
b a n te vers io n , a n te flex io n  =  norm a l pos ition  
c a n tevers ion , lack o f a n te flex io n  
d re tro ve rs io n , re tro flex io n
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Efferent urinary system -► Genitalia -► Rectum and anal canal - *  Topography -► Sections

Position of the uterus and connective tissue spaces

(Paracystium)

Vesica urinaria

Spatium retropubicum

Symphysis pubica

Lig. rectouterinum

(Parametrium)

Ostium urethrae internum

(Paraproctium)

(Spatium retrorectale) 

Rectum

Excavatio rectouterina 

Cervix uteri

Excavatio vesicouterina 

Ureter

Fig. 7 .78  L ig am en ts  and conn ec tive  tissu e  spaces o f th e  u terus . 
U terus; tra n sve rse  se c tion  a t th e  leve l o f th e  C erv ix  u te ri; caudal 
v ie w ; s e m isch e m a tic  illu s tra tion .
The co nn e c tive  tis s u e  in th e  lesse r pe lv is  is ca te g orise d  accord ing  to  
th e  re la tion  to  a d jacen t o rgans. S om e o f th e  co nn e c tive  tis su e  strands 
are re fe rred  to  as lig a m en ts  in c lin ica l te rm s  a lthough  an ana tom ica l 
dem arca tion  is n o t poss ib le .

• p a ra m e tr iu m : co nn e c tive  tis su e  fro m  th e  ce rv ix  to  th e  pe lv ic  w a ll 
(Lig. cardinale)

° p a rap ro c tiu m : co nn e c tive  tis su e  around  th e  R ectum  
p aracystium : co nn e c tive  tis su e  around  th e  u rinary b ladder 
paraco lp iu m : co nn e c tive  tis s u e  around  th e  Vagina 

The Lig. rec to u te rin u m  b e tw e e n  th e  C erv ix  u te ri and th e  dorsa l pe lv ic  
w a ll is th e  on ly  separab le  lig a m en t and is p rese rved  during  gynaeco lo ­
g ica l s u rge ry  to  p ro te c t th e  a u to n o m ic  nerves o f th e  P lexus hypogastri- 
cu s  in fe rio r.

Fornix vaginae, Pars anterior

Labium- 
Ostium J anterius 

uteri j Labium 
I posterius

Vagina

Figs. 7 .79  a and b U te rin e  neck, P ortio  vag ina lis  cervicis; caudal 
v iew .
a u te rine  neck o f a young  w o m a n  w h o  has n o t y e t de live red  a ch ild  

(nullipara)
b u te rine  neck o f a yo un g  w o m a n  w h o  has de live red  tw o  ch ild ren

For th e  inspec tion  o f th e  Portio  vagina lis ce rv ic is  th e  Vagina is d is­
te n d e d  by tw o  specula.

*  specu lum

Clinical Remarks
Inspection  and ce rv ica l sw ab s  (PAPAN IC O LAO U  sm ear) are 
ro u tin e ly  p e rfo rm e d  fo r  gynaeco log ica l screen ing  exa m in a tio n s
and th e  co s ts  are covered  by  th e  pub lic  hea lth  sy s te m  fo r  w o m e n  
above th e  age o f 20  years. Th is  exam ina tion  shou ld  be p e rfo rm e d  
annua lly  to  d e te c t p recancerous les ions ind ica tive  o f th e  d eve lo p ­
m e n t o f cervical carc in om a and to  enab le  early  cu ra tive  surgery. 
C ervica l ca rc inom a is am ong  th e  m o s t co m m o n  m a lignanc ies  in

w o m e n  b e lo w  th e  age o f  4 0  years. It is caused  by in fe c tio n s  w ith  
v iruse s  o f th e  hum an pap illom a v irus  (HPV) group . A  vacc ine  w a s  
d eve loped  and vacc ina tion  is re co m m e n d e d  fo r  g ir ls  du ring  p ub e rty  
to  p reve n t in fe c tio n s . H o w e ve r, due  to  th e  lo w  expe rie nce  w ith  th is  
vacc ine  and th e  lack o f ev idence  th a t vacc ina tion  can p reve n t ce rv i­
cal carc inom a, th e  b e n e fit o f th is  vacc ine  is cu rre n tly  d ispu ted .

Fornix vaginae, Pars anterior

Cervix uteri

Portio vaginalis 
cervicis

f  Labium 
Ostium I anterius 

uteri j Labium I posterius

Fornix vaginae, 
Pars posterior

L
Rugae

vaginales
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7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

Uterus in pregnancy

Portio vaginalis cervicis,
Ostium uteri

Placenta

Excavatio rectouterina

Vagina

Vesica urinaria

V. umbilicalis

Excavatio vesicouterina

Spatium retropubicum 

Symphysis pubica, Discus interpubicus

Fundus uteri

Urethra feminina

Fig. 7 .80  U teru s , U te ru s  w ith  p lacen ta . P lacenta , and fetus;
m edian  se c tion  o f th e  pe lv is  e x ce p t fo r  th e  fe tu s ; v ie w  fro m  th e  le ft 
s ide.

The  d eve lop ing  ch ild  in th e  U te rus  is nou rished  via th e  P lacenta w h ich  
deve lo ps  fro m  m ate rna l and fe ta l t is s u e s  a fte r  im p la n ta tion . The  C ervix 
u te ri is c losed  during  p regnancy by  th e  KR ISTELLER 's m u cou s  p lug  (*).

Fig. 7.81 Level o f th e  Fundus u te ri during  p regnancy; ventra l 
v iew .
The n um b e rs  re p re se n t th e  end o f th e  respe c tive  m o n th  o f p regnancy. 
In th e  6 th m o n th  (w ee k  24) th e  Fundus u te ri is a t th e  leve l o f th e  um b i­
lical reg ion , in th e  9 th m o n th  (w ee k  36) a t th e  cos ta l m arg in . Up to  par­
tu r itio n , th e  u te rin e  v o lu m e  increases 8 00  -  1200 tim e s  and th e  u te rine  
w e ig h t increases fro m  30 -  120 g to  1000 -  1500 g.
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Efferent urinary system -► Genitalia -► Rectum and anal canal - *  Topography -► Sections

Arteries o f the internal fem ale genitalia

Lig. suspensorium 
ovarii

Vagina

Lig. teres uteri*

A. uterina A. uterina 

Rr. vaginales

A. vaginalis A. vaginalis

Lig. ovarii proprium 

A. uterina, R. tubarius 

A. uterina, R. ovaricus

A. ovarica

Ovarium

A. ovarica

Fig. 7 .82  A rte ries  o f th e  in tern a l fe m a le  g e n ita lia ; dorsal v iew .
The in terna l fe m a le  gen ita lia  are su pp lied  by th re e  pa ired  arteries:
•  U terus: A. u te rina  (from  th e  A . iliaca in terna) w ith  Rr. he lic in i 

O varium : A . ovarica (from  th e  abdom ina l aorta) and A. u te rina  w ith  
R. ovaricus

•  Tuba u te rin a : A . u te rina  w ith  R. tu b a riu s  and A. ovarica
V agina: A. vagina lis (from  th e  A. iliaca in terna) and A . u te rina  w ith  
Rr. vagina les

The  venous dra inage o ccurs  via tw o  ven ous system s:
•  venous p lexus  in th e  lesse r pe lv is  (P lexus venos i u te rin u s  and vagi­

nalis) w ith  dra inage in to  th e  V. iliaca interna
•  V. ovarica; d ra ins in to  th e  V. cava in fe rio r on  th e  righ t s ide  and th e  V. 

rena lis s in is tra  on th e  le f t s ide.

•  c lin ica l te rm : Lig. ro tundum

> 90%

Rr. helicini

Lig. suspensorium 
ovarii

A. ovarica 

Ovarium

R. ovaricus 

Lig. ovarii proprium

A. uterina 

R. vaginalis

: 90%

Figs. 7 .83  a to  f  V a ria tio n s  o f th e  a rte ria l supp ly  o f th e  in tern a l 
fe m a le  gen ita lia ; dorsa l v iew .

a arte ria l supp ly  o f th e  U te rus  (te x tb o o k  case) 
c and d arte ria l su pp ly  o f th e  ovary  (b te x tb o o k  case) 
e and f  arte ria l su pp ly  o f th e  Fundus u te ri (e te x tb o o k  case)
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Innervation o f the fem ale genitalia

Pelvis and Retroperitoneal Space Kidney and adrenal gland

Fig. 7 .84  In n e rv a tio n  o f th e  fe m a le  gen ita lia ; ventra l v ie w ; 
sch e m a tic  illu s tra tion . P lexus hypo g a s tricus  in fe rio r and P lexus 
u te rovag ina lis  conta in  s y m p a th e tic  (green) and p a rasym pa the tic  
(purple) nerve  fib res .
P regang lion ic  s ym p a th e tic  nerve  fib re s  (T10 -  L2) descend  fro m  th e  
P lexus aorticus  abd o m ina lis  via th e  P lexus h ypogastricus  supe rio r and 
fro m  th e  sacral ganglia  o f th e  s y m p a th e tic  tru n k  (Truncus sym path icus) 
via th e  Nn. sp lanchn ic i sacra les to  be  synapsed  to  p os tgang lion ic  neu­
rons in th e  ganglia  o f th e  P lexus hypo g a s tricus  in fe rio r. A xo n s  o f th e  
postg an g lio n ic  neurons co n tin u e  to  th e  pe lv ic  ta rg e t o rgans and reach 
th e  P lexus u te rovag ina lis  (FR A N K E N H A u SER 's p lexus) fo r  th e  innerva ­
tio n  o f U te rus , Tuba u terina , and Vagina. The (p redom inan tly ) postgan ­
g lio n ic  s y m p a th e tic  nerve  fib re s  to  th e  ovary  have a lready been syn­

apsed in th e  Ganglia aortico rena lia  o r in th e  P lexus h ypogastricus  
su pe rio r and descend  w ith in  th e  P lexus ovaricus a longs ide  th e  A . ova- 
rica.
P regang lion ic  p a ras y m p a th e tic  nerve  fib res  derive  fro m  th e  sacral 
p a ra sym p a th e tic  d iv is ion  (S2-S4) and reach th e  ganglia  o f th e  P lexus 
hypo g a s tricus  in fe rio r via th e  Nn. sp lanchn ic i pe lv ic i. They are synapsed 
to  postg an g lio n ic  neurons e ith e r here o r in c lose  v ic in ity  to  th e  pelv ic  
v iscera  (Ganglia pelvica) to  inne rva te  th e  U te rus , Tuba u te rina  and Vagi­
na.
S o m atic  inne rva tion  by  th e  N. p udendus co nveys senso ry  innerva tion  
to  th e  lo w e r part o f th e  Vagina and th e  Labia m inora  and m ajora  via th e  
Rr. labia les pos te rio re s  and to  th e  C lito ris  via th e  N. dorsa lis  c lito rid is .
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Lymph vessels of the fem ale genitalia

Nodi lymphoidei 
lumbales

Nodi lymphoidei sacrales

Nodi lymphoidei 
iliaci communes

Nodi lymphoidei 
iliaci interni

Nodi lymphoidei 
iliaci externi

Nodi lymphoidei 
inguinales 

profundi

Nodi lymphoidei 
inguinales 

superficiales

Fig. 7 .85  Lym ph vessels and lym p h  nodes o f th e  e x te rn a l and  
in tern a l fe m a le  gen ita lia ; ventra l v iew .
The  reg ional lym ph  nodes fo r  th e  ex te rna l fe m a le  gen ita lia  are th e  in­
guina l nodes (N o d i ly m p h o id e i ingu inales). In contras t, th e  f irs t reg io ­
nal lym ph  node  s ta tio n  o f th e  ovary  is loca ted  re tro pe rito n ea lly  a t th e  
leve l o f th e  k idneys (N o d i ly m p h o id e i lu m b ales ) and th e  regional 
lym ph  nodes o f th e  U te rus  are in th e  lesse r pe lv is  (N od i lym p h o id e i 
iliaci in tern i).

Nodi lymphoidei
Nodi lymphoidei sacrales

Nodi lymphoidei iliaci communes
Nodi lymphoidei iliaci interni

Nodi lymphoidei iliaci externi

Nodi lymphoidei inguinales 

Nodi lymphoidei inguinales superficiales

Nodi lymphoidei inguinales profundi

Fig. 7 .86  Lym phatic  d ra inage  p a th w a y s  o f th e  e x te rn a l and  
in tern a l fe m a le  g e n ita lia ; ve n tra l v iew .
U nlike  th e  s itu a tio n  in m en, th e  lym ph a tic  dra inage p a th w a ys  o f the  
exte rna l and in te rna l fe m a le  gen ita lia  are n o t c o m p le te ly  separa te , and 
parts  o f th e  lym ph  o f th e  in te rna l gen ita lia  a lso drain  in to  th e  inguina l 
lym ph  nodes.
E xterna l gen ita lia :
•  Nodi lym ph o id e i ingu ina les: Vulva

In tern a l gen italia :
•  N od i lym ph o id e i lum ba les  a t th e  leve l o f th e  k idneys: O varium , Tuba 

u terina , U te rus  (u te ro tuba l junc tion ), lym ph a tic  vesse ls  w ith in  th e  
Lig. su spe n so riu m  ovarii

•  N od i lym ph o id e i iliaci in te rn i/e x te rn i and N od i lym pho ide i sacrales: 
U te rus , Vagina, Tuba u terina

•  N od i lym ph o id e i ingu ina les : lo w e r Vagina, U te rus  (u te ro tuba l jun c ­
tion), lym ph  ve sse ls  w ith in  th e  Lig. te re s  uteri

[- Clinical Rem arks-----------------------------------------------------------------------------------------------------------
D ue to  th e  d if fe re n t lym ph a tic  d ra inage  p a thw ays , th e  p rim a ry  th e  lym ph  nodes in th e  lesse r pe lv is , and w ith  ovarian  carc inom a
lym p h  node m eta s ta se s  are: w ith  ca rc inom a o f th e  Vulva th e  ingu i- th e  re tro pe rito n ea l lym ph  nodes,
nal lym ph  nodes, w ith  ca rc inom a o f th e  E n d om e triu m  and th e  C ervix
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Pelvic floo r in w om en

Pelvis and Retroperitoneal Space Kidney and adrenal gland

Os ilium

Linea terminalis

Corpus ossis pubis 

M. obturatorius internus

Os sacrum

M. ischiococcygeus 
[coccygeus]

Foramen ischiadicum 
majus

Lig. sacrotuberale

Symphysis pubica

urogenitalis I
> Hiatus levatorius

Hiatus analis

Canalis obturatorius

M. levator ani,
M .pu bococcygeus

M. levator ani,
M . iliococcygeus

Arcus tendineus  
musculi levatoris ani

Fig. 7.87 Pelvic floor, D iap h rag m a pe lv is , in w o m e n ; cranial v ie w . 
The  o rgan isa tion  o f  th e  pe lv ic  flo o r  in w o m e n  is s im ila r to  m en . The 
pe lv ic  flo o r  c loses th e  pe lv ic  ca v ity  caudally.
O rgan isatio n :
•  M . leva to r ani, co m pris ing  th e  M . p ubococcygeus, M . iliococcygeus, 

and M . pubo recta lis
•  M . isch iococcygeus
In c o n tra s t to  th e  M . pub o co ccyge u s  and M . isch iococcygeus, th e  M . 
ilio coccygeus  does n o t o rig ina te  fro m  th e  bone o f th e  hip b u t fro m  th e  
A rcu s  te n d in e u s  m u scu li leva to ris  ani, a re in fo rc e m e n t o f th e  fascia  o f 
th e  M . o b tu ra to riu s  in te rnus.

The m u sc le s  o f bo th  s ides  spare  th e  leva to r h ia tus  b e tw e e n  th e m  (Hia­
tu s  leva to rius) Th is  m uscu la r gap is subd iv ided  by  th e  co nn e c tive  tissue  
o f th e  pe rin e um  (C en trum  perine i) in to  th e  an te rio r H iatus  u rog en ita lis  
fo r  th e  passage o f U re thra  and Vagina and th e  p o s te rio r H iatus  analis  
fo r  th e  passage o f th e  R ectum .
The pe lv ic  flo o r  is inne rva ted  by d ire c t b ranches o f th e  P lexus sacralis 
(S3-S4).
Function: The pe lv ic  flo o r  s ta b ilise s  th e  pos itio n  o f th e  pe lv ic  v iscera 
and, thus , is essen tia l fo r  u rina ry  and faeca l con tinence .

—► T 20a

i- Clinical Rem arks--------------------------------------
W o m e n  m o re  fre q u e n tly  s u ffe r  fro m  pelv ic  flo o r insuffic iency  
due  to  th e  e x te n s ive  d ila tion  o f  th e  leva to r h ia tus during  vagina l d e ­
liveries. A s  a consequence , a low e rin g  (descensus) or pro lap se  o f 
U te rus  and Vagina m ay  occur. Th is  c o nd itio n  is o fte n  co m b in e d  w ith

a p ro lapse  o f th e  b ladder (cystoce le ) and th e  R ectum  (rectocele ) re­
su lting  in urin ary  and faeca l in co n tin en ce  because th e  U te rus  is 
firm ly  co n n e c te d  to  th e  p o s te rio r w a ll o f th e  u rinary b ladder and the  
Vagina adheres  to  th e  a n te rio r w a ll o f th e  R ectum .
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Pelvic floo r in w om en

M.

Fig. 7 .88  Pelvic flo o r. D ia p h ra g m a  pelv is , in w o m e n ; v ie w  fro m  
th e  le f t s ide.
The  pe lv ic  flo o r  c o n s is ts  o f th e  M . le v a to r an i and th e  M . ischiococcy- 
geus. The M . ilio coccygeus  o f th e  M . leva to r ani o r ig ina tes  fro m  th e  
A rcu s  te n d in e u s  m u scu li leva to ris  ani. The  la tte r is a re in fo rc e m e n t o f 
th e  fasc ia  o f  th e  M . o b tu ra to riu s  in te rnus. O ne o f th e  o rig ins  o f th e  
M . o b tu ra to riu s  in te rn u s  is th e  su pe rio r pub ic  ram us w h e re  it is p ie rced

by th e  Canalis o b tu ra to riu s  w ith  th e  A. and V. o b tu ra to ria  and th e  N. o b ­
tu ra to riu s . The  M . o b tu ra to riu s  in te rn u s  th e n  e x its  th e  pe lv is  la tera lly 
th ro u g h  th e  Foram en isch iad icum  m inus. The  M . leva to r ani e x te n ds  to  
th e  sacrum  and th e  coccyx  and c loses th e  pe lv ic  ca v ity  caudally.

A. iliaca communis 

V. iliaca communis

obturatorius internus

N. obturatorius

A.; V. obturatoria

Arcus tendineus  
musculi levatoris ani

Rectum

M. piriformis

M. ischiococcygeus 
[coccygeus]

M . levator ani

Vagina Centrum perinei
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7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

Perineal m uscles in w om en

Os pubis, Ramus

A.; N. dorsalis clitoridis 

Vagina

Os pubis, Ramus inferior 

A. bulbi 

Ramus ossis

Symphysis pubica

V. dorsalis profunda clitoridis 

Lig. pubicum inferius 

Lig. transversum perinei 

M. sphincter urethrae externus 

Urethra feminina

M em brana perinei

Fig. 7 .89  Perineal m uscles in w o m e n ; caudal v ie w ; a fte r  rem ova l 
o f all o th e r m usc les .
In w o m e n , th e  m uscu la r gap o f th e  leva to r h ia tus (H ia tus leva to rius) is 
a lm o s t e n tire ly  c losed  by co nn e c tive  tis su e  w h ic h  leaves o n ly  th e  pas­
sage fo r  th e  Vagina and th e  U rethra  fe m in in a . U nlike  in m en, th e  peri­
neal m u sc le s  in w o m e n  are w e a k  (-► Fig. 7 .64). The w e a k  M . tran sver- 
sus perine i p ro fu ndus, w h ic h  o n ly  c o n s is ts  o f s ing le  m u sc le  fib re s  
e m be d d ed  w ith in  co nn e c tive  tis su e  (-» Fig. 7.90), and th e  M . tran sver- 
sus perine i superfic ia lis  do n o t fo rm  a m uscu lar p la te . There fo re , 
th e  te rm  "D ia ph ra g m a  u rog e n ita le " is n o t used anym ore .
W h ile  in m en  th e  deep  p erinea l space (S patium  p ro fu nd u m  perine i) is 
f il le d  w ith  th e  M . tra n sve rsu s  perine i p ro fu nd u s , th e  separa tion  o f th e

perineal spaces is m ore  d if f ic u lt  in w o m e n . H o w e ve r, s im ila r to  m en 
th e  fe m a le  deep  p erinea l space is co n fin e d  in fe rio rly  by  th e  perineal 
m e m bra n e  (M e m b ra n a  perine i). In add ition , it co n ta in s  th e  Vagina and 
th e  U rethra  and is tra ve rsed  by  deep  b ranches o f th e  N. p udendus and 
A. and V. pudenda in te rna  b e fo re  th e y  reach th e  Vulva.
The superfic ia l p e rinea l space (S patium  su pe rfic ia le  perine i) is loca ted  
caudal to  th e  perineal m e m bra n e  and, a m o n g s t o th e rs , co n ta in s  th e  M . 
tra n sve rsu s  perine i supe rfic ia lis .

T 20b

Vesica urinaria

M. sphincter urethrae externus

-  M. transversus perinei profundus 

M. sphincter urethrovaginalis

Fig. 7 .90  V o lu n ta ry  sph inc ter m uscles o f th e  u rin ary  bladder.
The M . tra n sve rsu s  perine i p ro fu nd u s  in w o m e n  d oes  n o t fo rm  a co n ti­
nuous m u scu la r p la te . Instead, ind iv idua l s tria te d  m u sc le  fib re s  around 
th e  U rethra fo rm  th e  M . sph incter u re th rae  externus  w h ich  co ns titu te s  
th e  vo lu n ta ry  sp h in c te r m u sc le  o f th e  u rinary b ladder (-» Fig. 7.89).

S om e d is ta l fib re s  co n tin u e  to  su rround  th e  d is ta l Vagina and are re fe r­
red  to  as M . s p h in c ter u re th ro vag in a lis .

—► T 20b
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Perineal region in w om en

Regio
urogenitalis

Regio
anaiis

Regio
perinealis

Raphe perinei ►

Perineum perinei

Tuber

Fascia obturatoria

Ostium vaginae; 
Carunculae hymenales

M . transversus
perinei
superficialis

Fascia
obturatoria

Canalis
pudendalis

Ostium urethrae externum 

Labium
M. gracilis 

M. ischiocavernosus

M . bulbospongiosus

Glandula vestibularis 
major, (Ostium)

M. bulbospongiosus

M. gluteus maximus

Os coccygis

Anus 

Lig. anococcygeum

Fossa ischioanalis sphincter 
ani externus

M. levator ani

Fig. 7.91 Perineal reg io n , R eg io  perinea lis , in w o m e n ; caudal 
v ie w ; a fte r  rem ova l o f all neurovascu la r s tru c tu re s .
The perinea l reg ion  reaches fro m  th e  in fe rio r m arg in  o f th e  pub ic  s y m ­
phys is  (S ym phys is  pubica) to  th e  tip  o f th e  coccyx  (Os coccyg is ). The 
te rm  p erin eu m  in w o m e n , h o w e ve r, desc rib e s  exc lu s ive ly  th e  sm all 
co nn e c tive  tis su e  bridge  b e tw e e n  th e  p o s te rio r m arg in  o f th e  Labia 
m ajora  and th e  A nus. The  perineal region  is subd iv ided  in to  th e  a n te r i­
or R eg io  u ro g en ita lis  (u rogen ita l triang le ) con ta in ing  th e  ex te rna l gen i­
ta lia  and th e  U re thra  and th e  p o ste rio r R egio ana iis  (anal triang le ) 
a round  th e  A nus. The  fo llo w in g  spaces can be fo u n d  w ith in  th e se  tr ia n ­
g les:
o The R egio anaiis con ta ins  th e  Fossa ischioanalis  (-» Table) w h ich  

c o n s titu te s  a pyram id -shaped  space  on both  s ides  o f th e  A nus. The 
Fossa isch ioana lis  is s im ila r in m en  and w o m e n . The  lateral w a ll con ­
ta ins  in a fasc ia l dup lica tu re  o f th e  M . o b tu ra to riu s  in te rn u s  (Fascia 
ob tu ra toria ) th e  pudenda l canal (A LC O C K 's canal). The  pudenda l ca­
nal harbours th e  A. and V. pudenda  in terna, and th e  N. pudendus 
a fte r  th e ir  passage fro m  th e  g lu tea l region  th ro u g h  th e  Foram en 
isch iad icum  m inus.

•  The R egio u rogen ita lis  has tw o  perinea l spaces:
-  The  deep  p erinea l space (Spatium  p ro fu nd u m  perine i) is bo rde­

red in te rio r ly  by  th e  perineal m e m bra n e  (M em brana  perine i) and, in

w o m e n , co n ta in s  th e  w e a k  M . tra n sve rsu s  perine i p ro fu nd u s  and 
th e  M . sp h in c te r u re th rae  e x te rnus.

-  The superfic ia l perinea l space (S patium  su pe rfic ia le  perine i) 
b e tw e e n  th e  M e m brana  perine i and th e  b ody  fasc ia  (Fascia pe­
rinei) co n ta in s  th e  M . tra n sve rsu s  perine i supe rfic ia lis , th e  M . 
b u lbospong iosus, th e  M . isch iocavernosus. These  th re e  m u sc les  
s tab ilise  th e  cavernous bod ies o f ve s tib u le  and C litoris.

B orders o f th e  Fossa ischioanalis

M e d ia l und crania l M . sp h in c te r ani e x te rn u s  and 
M . leva to r ani

Latera l M . o b tu ra to riu s  ex te rnus

Dorsal M . g lu te u s  m a x im u s  and 
Lig. sacro tubera le

V en tra l p o s te rio r m arg in  o f th e  superfic ia l and th e  
deep  perineal spaces; an te rio r recesses 
reach th e  pub ic  sym phys is

C auadal fascia  and skin  o f th e  P erineum

P Clinical Rem arks-----------------------------------------------------------------------------------------------------------
D uring  vagina l de live ry  te a rs  o f th e  perineal skin  and th e  perineal te ra lly  (ep is io to m y) are p e rfo rm e d  to  p re v e n t unco n tro lle d  perineal
m usc les , inc lud ing  th e  anal sp h in c te r m usc les , m ay  o ccur (perinea l tears,
tears ). S e lec tive  inc is ions  e x te n d in g  fro m  th e  Vagina m e d ia lly  o r la-

217

(c) ketabton.com: The Digital Library



Pelvis and Retroperitoneal Space K idney and adrena l g land

Perineal region in w om en

Fossa ischioanalis

N. dorsalis clitoridis

M. gluteus maximus

Nn. clunium inferiores 
(N. cutaneus 

femoris posterior)

Rr. perineales 
(N. cutaneus 

femoris posterior)

M. transversus 
perinei superficialis

A.; V. pudenda interna

A. rectalis inferior

Nn. rectales inferiores

Nn. clunium inferiores 
(N. cutaneus femoris posterior)

Nn. anococcygei

A. dorsalis clitoridis

A. perinealis

N. dorsalis clitoridis

A. pudenda interna

Nn. labiales posteriores

Nn. perineales

N .pudendus

A. pudenda interna

M. levator ani 
M. sphincter ani externus

Lig. anococcygeum

V. bulbi vestibuli

M. bulbospongiosus 

Ostium urethrae externum 

Labium minus pudendi A. pudenda interna, Rr. labiales posteriores

M. ischiocavernosus

Fig. 7 .92  B lood vessels  and nerves o f th e  perinea l reg io n , R egio  
perinea lis , in w o m e n ; caudal v iew .
The  Fossa isch ioanalis  has a ve ry  s im ila r a na to m y  in m en  and w o m e n . 
The  pyram id -shaped  fossa  is fille d  w ith  ad ipose  tissu e . C overed by  a 
fascia l dup lica tu re  o f th e  M . o b tu ra to riu s  in te rnus, th e  Canalis pudenda- 
lis (A LC O C K 's canal), th e  neurovascu la r s tru c tu re s  e n te r th e  Fossa is­
ch ioanalis  fro m  dorso la te ra l. A t f ir s t  b ranches to  th e  A n u s  and th e  anal

canal e x it and cross  th e  ischio-anal fo ssa  to  reach th e  A nus. The  neuro ­
vascu la r s tru c tu re s  th e n  co n tin u e  ve n tra lly  to  th e  V ulva and th e  tw o  
perineal spaces.
C o n ten ts  o f th e  Fossa ischioanalis:
•  A. and V. pudenda  in terna, and N. pudendus: in th e  Canalis puden- 

dalis (A LC O C K 's canal)
•  A ., V. and N. rec ta lis  in fe rio r: to  th e  anal canal

Clinical Remarks
S im ila r to  m en, th e  Fossa isch ioana lis  is o f g rea t c lin ica l re levance 
because  o f its  expans ion  to  bo th  s ides  o f th e  A nus. C ollec tio ns  of 
pus (abscesses), e .g . f is tu la s  fro m  th e  anal canal, m ay  expand w ith in  
th e  e n tire  ischio-anal fossa , inc lud ing  its  an te rio r recesses and even

exte n d  to  th e  pub ic  sym p hys is . These  a bscesses n o t on ly  cause 
non -sp e c ific  in fla m m a to ry  s igns  b u t a lso re su lt in in ten se  pain in th e  
perineal region.
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Perineal spaces in w om en

(Cavitas peritonealis 
pelvis)

Peritoneum parietale

Cervix uteri

Glandula vestibularis major

Bulbus vestibuli

Ostium vaginae

Rectum

Corpus uteri

Fascia pelvis visceralis 

Cavitas uteri 

Excavatio vesicouterina 

Vesica urinaria 

(Spatium extraperitoneale pelvis)

Plexus venosus vesicalis

M . levator ani 

Fossa ischioanalis

Crus clitoridis

M. ischiocavernosus 

M. bulbospongiosus

Urethra feminina

Labium minus pudendi

M. obturatorius internus

Fossa ischioanalis 
N .pudendus 

A. pudenda interna

Spatium  profundum perinei 

Spatium superficiale perinei

Ostium urethrae externum

Fig. 7 .93  Perineal spaces in w o m e n ; m edian  se c tion , and fro n ta l 
se c tion  on th e  righ t s ide ; ve n tra l v iew .
The fro n ta l se c tion  s h o w s  th re e  levels  o f th e  fe m a le  pelv is:
•  pe ritonea l ca v ity  o f th e  pelv is  (Cavitas pe ritonea lis  pe lv is) bordered  

cauda lly  by th e  parie ta l pe rito n e um
•  subpe ritonea l space (S patium  e x tra p e rito n ea le  pelv is), cauda lly  bor­

de red  by  th e  M . leva to r ani o f th e  pe lv ic  flo o r
•  perineal region  (R egio perinealis) in fe rio r to  th e  pe lv ic  flo o r. The 

a n te rio r p o rtion  co n ta in s  th e  tw o  perineal spaces, and inc ludes the  
variab ly expanded anterio r recesses o f th e  ischio-anal fossa (illustrated 
here  in tw o  d if fe re n t w a ys  fo r  th e  righ t and le f t sides).

The deep  perinea l space (Spatium  p ro fu nd u m  perine i) co ns is ts  o f con ­
nective  tis s u e  and s ing le  m u sc le  fib re s  o f th e  M . tra n sve rsu s  perine i 
p ro fu nd u s . It a lso co n ta in s  th e  passage o f th e  Vagina and th e  U rethra . 
The  d ee p  perineal space is tra ve rsed  by  th e  deep  b ranches o f th e  N.

p udendus (N. dorsa lis  c lito rid is ), and th e  A. and V. pudenda  in terna 
(A. bulb i ve s tibu li, A . dorsa lis  c lito rid is , A. p ro funda  c lito rid is ) be fo re  
th e y  reach th e  Vulva. The  Nn. cavernos i c lito rid is  p ie rce  th e  Perineum  
and e n te r th e  C orpora  cavernosa o f th e  C litoris.
The  superfic ia l perinea l space (Spatium  su pe rfic ia le  perine i) is loca ted  
b e tw e e n  th e  perineal m e m brane  (M em brana perinei) and th e  body fascia 
(Fascia perine i). It con ta ins  th e  M . tra n sve rsu s  perine i supe rfic ia lis , th e  
p rox im a l parts  o f th e  C orpora  cavernosa c lito rid is , th e  G landulae v e s ti­
bulä res m a jo res  (BAR TH O LIN 'S  g lands), and th e  v e s tibu la r bu lb  (Bulbus 
ve s tibu li). The  bu lb  o f th e  ve s tib u le  is em bra ce d  by  th e  M . b u lbospon ­
g iosus, th e  Crura c lito r id is  by  th e  M . isch iocavernosus on both  s ides. 
The  supe rfic ia l b ranches o f th e  N. p udendus (N. perinea lis  w ith  Nn. la­
b ia les poste rio res), and o f th e  A. and V. pudenda in te rna  (A. perinealis  
w ith  Rr. lab ia les poste rio res) a lso trave rse  th is  space to  reach th e  labia.
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Pelvis and Retroperitoneal Space K idney  and adrena l g land

Projection o f the rectum  and anal canal

Fig. 7 .9 4  and Fig. 7 .95  P ro jection  o f th e  rec tu m . R ectum , and of 
th e  anal cana l, C analis  analis , o n to  th e  bo dy  surface; ventra l 
(-» Fig. 7.94a), dorsa l (-» Fig. 7 .94b), and latera l (-» Figs. 7 .95a and b) 
v ie w s .
The  R ectum  beg ins  a t th e  leve l o f th e  2 nd o r 3 rd sacral ve rte b ra e  and 
e nds  on th e  pe lv ic  flo o r  w h ic h  is tra ve rsed  by  th e  anal canal. In th e  sa­

g itta l plane, th e  R ectum  has tw o  bends: th e  do rsa lly  co nve x  Flexura 
sacralis and th e  ve n tra lly  co nve x  Flexura perinealis . The  upp e r portion  
o f th e  R ectum  above  th e  F lexura sacralis is a seco ndarily  re tro p e rito ­
neal o rg an , th e  d is ta l p o rtion  and th e  anal canal have a subp erito nea l 
po sition .

220

(c) ketabton.com: The Digital Library



Efferent urinary system -► Genitalia -► Rectum and anal canal - *  Topography -► Sections

Position o f the rectum

Peritoneum parietale

Vesica urinaria

Excavatio rectovesicalis

Colon sigmoideum Rectum , Flexura sacralis

Os pubis
Ureter

Lig. puboprostaticum Glandula vesiculosa

M. levator ani

Corpus anococcygeum 
[Lig. anococcygeum]

Rectum , Flexura perinealis

M. sphincter ani externus

Funiculus spermaticus

M. transversus perinei profundus Fascia rectoprostatica

M. sphincter urethrae

Prostata
bulbourethralis*

M. transversus 
perinei profundus

Fig. 7 .96  R ectum , R ectum , in th e  m ale  pelvis; v ie w  fro m  th e  le ft 
s ide.
The illu s tra tion  s h o w s  th e  tw o  bends o f  th e  R ectum  in th e  sagitta l 
p lane. In th e  upper seconda ry  re tro pe rito n ea l p o rtion , th e  R ectum  ad­
ju s ts  to  th e  cu rva tu re  o f th e  sacrum  and d isp lays  th e  d o rsa lly  convex  
Flexura sacralis . In fe rio r to  th is  part, th e  R ectum  is n o t covered  by 
parie ta l p e rito n e um , b u t has a subpe ritonea l pos itio n . The  v en tra lly  
convex  F lexura perinea lis  is a t th e  leve l o f th e  pe lv ic  d iaphragm . In fe ­
rio r to  th e  pe lv ic  d iaphragm , th e  R ectum  c o n tin u e s  as th e  anal canal in 
an in fe rio r and dorsa l d irec tion . In m en, th e  a n te rio r a spe c t o f th e  Rec­

tu m  is a d jacen t to  th e  p o s te rio r w a ll o f th e  u rinary b ladder (Vesica uri­
naria) and th e  sem in a l ve s ic le s  (G landulae vesicu losae) and fu r th e r  cau- 
da lly  to  th e  p ros ta te  g land. Here, th e  R ectum  is separa ted  fro m  th e  
p ros ta te  g land o n ly  by  th e  th in  Fascia rec to p ro sta tica  (D E N O N V ILLIE R 's 
fascia). In w o m e n , th e  R ectum  is c lose ly  a d jacen t to  th e  p os te rio r as­
p e c t o f th e  Vagina and o n ly  separa ted  fro m  th e  Vagina by  th e  Fascia 
rec tovag ina lis  {-► Fig. 7.116).

*  c lin ica l te rm : C O W P E R 's g lands

i- Clinical Rem arks--------------------------------------
B ecause th e  p ros ta te  g land is separa ted  fro m  th e  R ectum  on ly  by 
th e  th in  Fascia re c to p ro s ta tica  (D E N O N V ILL IE R 's fascia), th e  p ros ta ­
te  g land can be assessed  by d ig ita l rec ta l e xa m in a tio n  (DRE). Due

to  th e  high incidence o f benign p ros ta tic  hyperplasia (BPH) and pros­
ta tic  ca rc inom a, th e  d ig ita l recta l exam ina tion  is part o f a co m p le te  
physica l exam ina tion  in m en  o ve r 50  years  o f age.

221

(c) ketabton.com: The Digital Library



7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

Structure o f the rectum

Fig. 7 .97  R ec tu m , R ectum ; v ie w  fro m  th e  le f t s ide.
C ranially, th e  R ectum  fo rm s  th e  dorsa lly  co nve x  Flexura sacralis and 
caudally, a t th e  leve l o f th e  passage th ro u g h  th e  pe lv ic  flo o r, th e  ven- 
tra lly  co nve x  F lexura perinealis.
U n like  th e  C olon , th e  m uscu la r laye r (Tunica m uscu la ris) o f th e  R ectum  
n o t o n ly  co n ta in s  th e  c ircu la r layer (S tra tum  circu la re) b u t a lso a co n ti­
nuous long itud ina l layer (S tra tum  long itud ina le ).

Flexura sacralis

Peritoneum parietale, 
Excavatio rectovesicalis Tunica muscularis, 

Stratum longitudinale

M. levator ani

M. sphincter ani externus

Flexura
perinealis

Tela subcutanea

Plica transversa 
recti

Junctio (Linea) anorectalis

Columnae anales 

Linea pectinata

Pecten analis

M. sphincter ani 
internus 
k

Valvulae anales

M. sphincter ani 
externus

Cutis Linea
anocutanea

Tunica muscularis, 
Stratum longitudinale

Plica transversa recti

Ampulla recti
Noduli lymphoidei 
solitarii

Sinus anales levator ani

Fig. 7 .98  R ectum , R ec tu m , and ana l cana l, C analis  analis; ventra l 
v iew .
The  inne r re lie f o f th e  R ectum  s h o w s  tra n sve rse  fo lds , so-called Plicae 
transve rsae  rec ti. O ne o f th e  th re e  fo lds  is palpable  regu la rly  a t abou t 
6 -7  cm  above th e  A n u s  (K O H LR A U S C H 's fo ld ). B e lo w  th is  fo ld , th e  
R ectum  is d ila ted  to  fo rm  th e  A m pu lla  rec ti. The L inea anorecta lis  
m arks  th e  tra n s itio n  to  th e  anal canal. Th is  area is charac terised  by  th e  
change  fro m  th e  tra n sve rse  fo ld s  o f th e  R ectum  to  th e  long itud ina l 
fo ld s  o f th e  anal canal and re p re se n ts  a tra n s itio n a l zone b e tw e e n  Rec­
tu m  and anal canal (Junctio  anorecta lis).
The  ana l canal is d iv ided  in to  th re e  segm ents:
•  Zo na  co lum naris : co n ta in s  long itud ina l fo ld s  (C olum nae anales) 

fo rm e d  by  th e  unde rly ing  C orpus cavernosum  recti
•  Pecten analis: th e  s tra tifie d  non -ke ra tin ised  squam ous  e p ith e liu m  

c re a te s  a w h ite  zone in th e  m ucosa  (Zona alba); th e  su pe rio r border 
o f th is  zone is re fe rred  to  as Linea p e c tin a ta  (clin ical te rm : Linea  
d e n ta ta ); here , th e  V alvu lae ana les and th e  w h ite  squam ous  e p ith e ­
lium  m eet.

•  Zo na  cu tanea: exte rna l sk in , in c o n s is te n tly  lim ite d  by  th e  L inea ano­
cu tanea

•  haem orrho ida l knots
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Efferent urinary system -► Genitalia -► Rectum and anal canal - *  Topography -► Sections

Structure of the anal canal

Vesica urinaria

Prostata

M. bulbospongiosus

M. transversus 
perinei profundus

Corpus cavernosum  
recti

Valvulae anales

Corpus spongiosum 
penis

M. corrugator ani

Pecten analis

Zona cutanea

Valvula analis

Rectum

Sinus anales

M. pubococcygeus 
(M. levator ani)

M. sphincter 
ani internus

M. puborectalis 
(M . levator ani)

Pars 
subcutanea

Linea anocutanea

Colum nae anales (Zona columnaris)

Pars '  
profunda

Corpus cavernosum  recti
Stratum circulare 
recti

longitudinale 
recti

Pars 
superficialis M . sphincter 

ani externus

Fig. 7 .99  R ectum , R ectum , a nd  ana l canal, C analis  analis , in 
m en; m edian  se c tion ; v ie w  fro m  th e  le f t s ide , (accord ing  to  [1 ])
Th is  illu s tra tion  d e m o n s tra te s  th e  se g m e n ts  o f th e  anal canal and th e  
o rgan isa tion  o f th e  c o n tin e n ce  organ. The anal canal is d iv ided  in to  
th re e  s eg m en ts  (-*  Fig. 7.98):
The  p ec tin a te  line (L inea pec tina ta ) is th e  d e ve lo pm e n ta l b o rde r 
b e tw e e n  th e  h in d g u t and th e  p ro c to d e u m  and m arks  th e  b o rd e r be­
tw e e n  th e  Zona co lum naris  and th e  P ecten  analis in th e  adu lt. S im ila r to  
th e  le f t co lic  fle xu re , th e  p ec tin a te  line re p re se n ts  th e  w a te rs h e d  fo r  
severa l neu rovascu la r s tru c tu re s  and se rves as c lin ica lly  im p o rta n t land­
m ark  in th e  anal canal.
The  anal canal posse sse s  a continence  o rgan  co n tro lle d  by th e  CNS 
w h ic h  is co m po se d  o f th e  anus, sp h in c te r m usc les , and th e  C orpus 
cavernosum  recti. A p a rt fro m  d e fe ca tio n , th e  A n u s  is c losed  by  th e  
p e rm a n e n t co n tra c tion s  o f th e  in terna l anal sp h in c te r m usc les . The 
C orpus cavernosum  rec ti is supp lied  by th e  A. rec ta lis  su pe rio r and th is  
w a rra n ts  a g as -tig h t c losu re  o f th e  anal canal.

i- Clinical Rem arks--------------------------------------
S ince th e  R ectum  has tra n sve rse  fo ld s  (Plicae transve rsae  recti) and 
th e  anal canal has long itud ina l fo ld s  (C olum nae anales), inspec tion  o f 
th e  m ucosa  o f a p ro lapse a llo w s  th e  visua l d isc rim ina tio n  b e tw e e n  a 
recta l ve rsus  an anal p ro lap se . B oth  re su lt in faecal incon tinence . 
D ue to  th e  d if fe re n t neu rovascu la r supp ly  o f th e  A nus, th e  Linea 
pectina ta  se rves as c lin ica lly  re levan t landm ark  du ring  surgery  of 
anal cancer. P roxim al tu m o u rs  m e ta s ta s ise  to  th e  pe lv ic  lym ph 
nodes, d is ta l ca rc inom as spread f irs t to  th e  ingu ina l lym ph  nodes. 
N eve rthe less , th e  tu m o u rs  are s taged  accord ing  to  th e ir  p ro x im ity  
to  th e  Linea anocutanea.

The s p h in c ter m uscles com prise :
M . s p h in c ter an i in tern u s  (sm ooth  m usc les , invo lu n ta ry  sym p a ­
th e tic  innerva tion ): co n tin u a tion  o f th e  c ircu la r m uscu la r layer 
M . co rru g a to r an i (sm ooth  m usc les): con tin u a tion  o f th e  lon g itu d i­
nal m uscu la r layer
M . s p h in c ter ani ex te rnus  (stria ted  m usc les , vo lu n ta ry  co n tro l 
via th e  N. pudendus): has d iffe re n t se g m e n ts  (Partes subcu tanea , 
supe rfic ia lis , p rofunda)
M . p u b o recta lis  (stria ted  m usc les , vo lu n ta ry  co n tro l via th e  N. pu­
den d u s  and d ire c t b ranches o f th e  sacral p lexus): p a rt o f th e  M . leva­
to r  ani; fo rm s  a loop beh ind  th e  R ectum  to  pull it ve n tra lly  and crea te  
th e  Flexura perinealis . The re su ltin g  k ink o f th e  R ectum  enab les  the  
s to rage  o f fa e ce s  in th e  recta l am pulla .

For lym p h a tic  dra inage - *  page 99.

D ila tions  o f th e  C orpus cavern o su m  recti are re fe rred  to  as h a e m o r­
rhoids (-» Figs. 7 .104  and 7.105). B eh ind  th e  V alvu lae anales, th e  
S inus ana les are loca ted  as dep ress ions  in w h ic h  p roc todea l g lands 
(G landulae anales) e n te r th e  anal canal. These  g lands m ay trave rse  
th e  sp h in c te r m u sc le s  and cause fis tu las  w h e n  in fla m e d  and, thus, 
p o te n tia lly  fa c ilita tin g  th e  spread o f th e  in fla m m a tio n  in to  th e  ischio- 
anal fossa.

d i s s e c t i o n  l i n k
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7

Arteries of the rectum  and anal canal

Pelvis and Retroperitoneal Space Kidney and adrenal gland

Pars abdominalis aortae

Aa. sigmoideae

Colon sigmoideum

A. rectalis superior*

A. glutea superior

A. iliaca interna

A. iliaca externa 

A. glutea inferior 

A. pudenda interna

A. obturatoria

A. rectalis media

A. rectalis inferior Anus

Canalis obturatorius

M. obturatorius 
internus

M. levator ani

M. sphincter ani externus

Fig. 7 .100  R ectal a rte ries , A a. recta les; dorsa l v iew .
R ectum  and anal canal are supp lied  by  th re e  arte ries:

A. recta lis  s uperio r (unpaired): fro m  th e  A. m e sen te rica  in fe rio r 
A. recta lis  m ed ia  (paired): fro m  th e  A. iliaca in terna above th e  pelv ic  
flo o r  (M . leva to r ani)

•  A . recta lis  in ferio r (paired): fro m  th e  A . pudenda  in te rna  benea th  
th e  pe lv ic  flo o r

The  b orde r b e tw e e n  th e  co rrespond ing  a rte ria l supp ly  fro m  th e  A. m e ­
sen te rica  in fe rio r and th e  A . iliaca in te rna  is loca ted  at th e  Linea pecti-

nata w h e re  num e ro u s  ana s tom o se s  b e tw e e n  th e se  a rte ries  ex is t. The 
A. rec ta lis  su pe rio r is th e  las t b ranch o f th e  A. m e sen te rica  in fe rio r and 
p rov ides  a branch fo r  th e  ana s tom o s is  w ith  th e  Aa. s igm o ideae . From  
th is  p o in t o nw a rd s  (clin ical te rm : SU D EC K 's p o in t [* ]), th e  A. recta lis  
su pe rio r is cons id e red  a te rm ina l a rte ry . The  C orpus cavern o su m  recti 
is p rim a rily  supp lied  by  th e  A . rec ta lis  supe rio r. The re fo re , b leed ings o f 
h aem orrho ids , w h ic h  re p re se n t d ila ted  recta l cavernous bod ies, are ar­
te ria l b leed ings as s h o w n  by  th e  b rig h t red co lour.
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Veins o f the rectum  and anal canal

V. mesenterica inferior

V. rectalis superior

V. iliaca communis
V. cava inferior

Vv. sigmoideae

Colon sigmoideum

V. glutea superior

V. iliaca interna 

V. iliaca externa 

V. glutea inferior

V. obturatoria 

V. pudenda interna

V. rectalis media

Rectum

Vv. rectales inferiores

Canalis obturatorius

M. obturatorius internus

Plexus venosus rectalis 

M. sphincter ani externus

M. levator ani

Ampulla recti

V. cava inferior

A. rectalis superior 

V. iliaca communis 

V. sigmoidea

V. sacralis mediana 

V. rectalis superior

V. iliaca 
externa

V. iliaca 
interna

Plexus venosus 
rectalis

M. levator ani

Columnae anales

M. sphincter 
ani internus

Vv. rectales 
inferiores

M.
ani externus

Anus

Vv. rectales 
m ediae

A.pudenda 
interna

Fig. 7.101 R ectal ve ins , Vv. recta les; dorsa l v iew .
C orrespond ing  to  th e  recta l a rte ries , th e  ve no u s  b lood  fro m  th e  Rec­
tu m  and th e  anal canal d ra ins via th re e  ve ins :

V. rec ta lis  s uperio r (unpaired): access to  th e  porta l ve in  (V. portae  
hepatis) via th e  V. m e sen te rica  in fe rio r
V. rec ta lis  m ed ia  (paired): access to  th e  V. cava in fe rio r via th e  
V. iliaca in terna
V. rec ta lis  in ferio r (paired): access to  th e  V. cava in fe rio r via th e  
V. pudenda in terna and th e  V. iliaca in terna 

The w a te rs h e d  b e tw e e n  th e  venous dra inage to  th e  V. portae  hepatis  
and th e  V. cava in fe rio r is in th e  area o f th e  Linea pectina ta . There  are 
num e ro u s  anastom oses.

Fig. 7 .102  Venous d ra in a g e  o f rec tu m . R ectum , and anal canal, 
C analis  analis; ve n tra l v ie w . T ribu ta ries  to  th e  V. portae  hepatis  
(purp le) and to  th e  V. cava in fe rio r (blue).
Th is  illu s tra tion  d e m o n s tra te s  th a t th e  ve no u s  dra inage p a th w a ys  to  
th e  porta l ve in  and to  th e  in fe rio r vena cava have n um e ro u s  ana s tom o ­
ses. W ith  increased  b lood  p ressu re  in th e  porta l sy s te m  (po rta l hy p e r­
te n s io n ), e.g. in live r c irrhos is , th e s e  ana s tom o se s  are u tilise d  fo r  th e  
dra inage o f b lood to  th e  V. cava in fe rio r (po rto cava l anasto m o ses). 
S ince th e y  do  n o t re su lt in haem orrho ids , th e  ana s tom o se s  have no 
clin ica l re levance.
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Pelvis and Retroperitoneal Space K idney  and adrena l g land

Innervation o f the rectum  and anal canal

Plexus coeliacus; Ganglia coeliaca

Ganglia trunci sympathici

Ganglion mesentericum inferius 

Nn. splanchnici lumbales

Plexus hypogastricus superior

A. iliaca communis

N. hypogastricus dexter

Plexus rectalis

M. levator ani

Truncus coeliacus

Pars abdominalis aortae 
m it Plexus aorticus abdominalis

A. mesenterica inferior

Radices anteriores (S 2-S 4)

V /  Plexus hypogastricus inferior

Ganglia pelvica, Radix parasym pathica  
[Nn. splanchnici pelvici]

Plexus sacralis

Anus

N . pudendus

Nn. anales 

M. sphincter ani externus

Fig. 7 .103 In n e rv a tio n  o f th e  rec tu m , R ec tu m , and anal canal, 
C analis  analis; ve n tra l v ie w ; sch e m a tic  illu s tra tion . The  P lexus recta lis  
co n ta in s  s y m p a th e tic  (green) and p a ra sym p a th e tic  (purp le) nerve  
fib res .
The  P lexus rec ta lis  is a co n tin u a tion  o f th e  P lexus hypo g a s tricus  in fe ri-

The  p regang lion ic  s y m p a th e tic  fib res  (T10-L2) descend  fro m  th e  Ple­
xu s  a o rticu s  abdom ina lis  via th e  P lexus h ypogastricus  su pe rio r and 
fro m  th e  sacral ganglia  o f th e  s y m p a th e tic  tru n k  (Truncus sym path icus) 
via th e  Nn. sp lanchn ic i sacrales. They are p red o m ina n tly  synapsed  to  
postg an g lio n ic  s y m p a th e tic  neurons in th e  P lexus hypo g a s tricus  in fe ri­
or. These  postg an g lio n ic  fib re s  reach th e  R ectum  and anal canal via th e  
P lexus recta lis . S ym p a th e tic  fib re s  ac tiva te  th e  sp h in c te r m u sc le s  (M . 
sp h in c te r ani in te rnus).

P regang lion ic  p a ras y m p a th e tic  fib res  derive  fro m  th e  sacral d iv is ion  
o f th e  pa ra sym p a th e tic  ne rvous sy s te m  (S2-S4) via th e  Nn. sp lanchn ic i 
pe lv ic i to  th e  ganglia  o f th e  P lexus h ypogastricus  in fe rio r. They are syn ­
apsed to  postg an g lio n ic  fib re s  e ith e r here  o r in th e  v ic in ity  o f th e  in tes ­
tin e s  fo r  th e  s tim u la tio n  o f th e  p e ris ta ls is  and th e  inh ib ition  o f th e  in te r­
nal anal sp h in c te r m u sc le s  (M . sp h in c te r ani in te rnus) to  fa c ilita te  
de faeca tion .
The a u to n o m ic  inne rva tion  ends a p p ro x im a te ly  in th e  area o f th e  Linea 
pectina ta . The  in fe rio r p o rtio n  o f th e  anal canal is innerva ted  by  th e  so ­
m a tic  N . pu dendu s to  co nve y  se nso ry  inne rva tion  to  th e  skin  in fe rio r to  
th e  p ec tin a te  line. Thus, anal ca rc inom as in fe rio r to  th e  p ec tin a te  line 
are e x tre m e ly  pa in fu l, w h e re a s  anal ca rc inom as loca ted  above th is  de­
m arca tion  line are no t. In a dd ition , th e  N. pud e n du s  co nveys m o to r 
fib re s  to  th e  M . sp h in c te r ani e x te rn u s  and to  th e  M . pubo rec ta lis  and, 
th u s , fa c ilita te s  vo lu n ta ry  c losu re  o f th e  A nus.
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Haemorrhoids

Columna analis

Sinus analis

Canalis analis

Fig. 7 .104  A na l cana l, C analis  analis; rectoscopy; cranial v iew . 
C learly, s ix  su bs ta n tia lly  en la rged  knots  o f th e  C orpus cavernosum  rec­
ti are v is ib le  (haem orrhoids).

co loscope
th re e  haem orrho ida l knots

Major node 7 o'clock 

3 o'clock

Accessory node at 1 o 'clock

Fig. 7 .105  H aem o rrh o id s  g rade  IV; caudal v ie w  w ith  th e  p a tie n t in 
sup ine  pos itio n  and th e  exam in e r fac ing  th e  P erineum . [4]
The pos itio n  o f haem orrho ida l knots  is d o cu m e n te d  accord ing  to  th e  
c lock-face . D ue to  th e  m a jo r b ranch ing  pa tte rn  o f th e  A . rec ta lis  su pe ri­

o r in th e  C orpus cavern o su m  recti, m a jo r haem orrho ida l kn o ts  typ ica lly  
appear a t 3, 7 and 11 o 'c lo ck . M in o r knots  m ay derive  fro m  th e  sm a lle r 
a rte ria l b ranches. A  sm a lle r kn o t is v is ib le  here a t 1 o 'c lo ck .

i- Clinical Rem arks--------------------------------------
H ae m o rrh o id s  are fre q u e n tly  occuring  pa tho log ica l d ila tions  o f the  
C orpus cavern o su m  rec ti. The causes are n o t fu lly  u n d e rs to o d  but 
th e  nu trit io n  in industria lised  co un trie s  (rich in fa t, poo r in fib res ) m ay 
be a c o n tr ib u tin g  fa c to r. H aem orrho ids  are ca te g orise d  in d if fe re n t 
grades:
•  g rade I: o n ly  v is ib le  endoscop ica lly
•  g rade II: p ro trud e  during  bearing  d o w n  fo r  b o w e l m o ve m e n ts ; 

a fte rw a rd s  re tra c t in to  th e  anal canal

•  g rade III: p ro trud e  sp on tan e o us ly , can be re po s ite d  m anua lly
•  g rade IV: ca nn o t be repos ited
B eg inn ing  a t g rade II, th e ra p e u tic  in te rve n tio n  is re com m e n d ed  
e ithe r by sc le ro the rapy , rubbe r band liga tion , o r su rg ica l exc is ion  
(h ae m o rrh o id ec tom y; g rade III and IV).
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7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

Blood vessels o f the retroperitoneal space

Vv. hepaticae
A.; V. phrenica inferior

A. suprarenalis media;
V. suprarenalis sinistra

Glandula suprarenalis 

Ren

A.; V. renalis

Ureter

A.; V. testicularis

A.; V. lumbalis I 

A. m esenterica inferior

V.; A. testicularis

Aa.; Vv. iliacae communes

A.; V. sacralis mediana

Colon sigmoideum

Truncus coeliacus  

A. m esenterica superior

A. suprarenalis inferior; 
V. suprarenalis dextra

V. cava inferior

A.; V. renalis

Pars abdom inalis aortae

Ureter

A.; V. phrenica inferior

Glandula suprarenalis

Fig. 7 .106 B lood vessels in th e  re tro p e rito n e a l space; ventra l 
v iew .
A fte r  its  passage th ro u g h  th e  d iaphragm , th e  A o rta  c o n tin u e s  as Pars 
abdom ina lis  and is loca ted  in th e  re tro pe rito n ea l space a t th e  le f t s ide 
o f th e  V. cava in fe rio r and a n te rio r to  th e  ve rteb ra l co lu m n . The 
b ranches o f th e  Pars a b d o m in a lis  a o rta e  are lis ted  in th e  tab le .
The  V. cava in ferio r o rig ina tes  fro m  th e  m e rg in g  o f th e  tw o  Vv. iliacae 
co m m u n e s  and is loca ted  a t th e  righ t s ide  o f th e  A orta .

Trib u ta ries  o f th e  V. cava in ferio r

•  Vv. iliacae co m m u n e s
•  V. sacralis m ediana
•  Vv. lum ba les
•  V. phren ica  in fe rio r dex tra , e n te rs  th e  V. rena lis on th e  le f t s ide
•  V. te s ticu la ris /ova rica  dextra , e n te rs  th e  V. rena lis on th e  le f t s ide
•  V. supra rena lis  dex tra , e n te rs  th e  V. rena lis on th e  le f t side
•  Vv. rena les dextra  and s in is tra
•  th re e  Vv. hepa ticae  (Vv. hepa ticae  dextra , in te rm ed ia  and 

s in istra)

B ranches o f th e  Pars a b d o m in a lis  ao rtae

P arie tal •  A. phren ica  in fe rio r: a t th e  in fe rio r s ide o f th e
branches d iaphragm , g ives  rise  to  th e  A . suprarenalis
to  th e  su pe rio r to  th e  adrenal g land
body w a ll •  Aa. lum ba les : fo u r pairs d ire c tly  b ranch ing  o ff  th e

A orta , th e  f i f th  pair d e rives  fro m  th e  A . sacralis 
m ediana

V iscera l •  T ru n cus  coeliacus: unpa ired , o r ig ina tes  d ire c tly
branches benea th  th e  H ia tus ao rticus  and supp lies  th e
to  th e  viscera  o f th e  E p igastrium  (-» Fig. 6 .113)
viscera  •  A. supra rena lis  m edia : supp lies  th e  adrenal g land

•  A. renalis: to  th e  k idney, a lso g ives  rise  to  the  
A. supra rena lis  in fe rio r to  th e  adrenal g land

•  A. m e sen te rica  supe rio r: unpaired, su pp lies  parts  
o f th e  Pancreas, th e  e n tire  sm a ll in te s tin e s  and 
th e  C olon up to  th e  le f t co lic  fle x u re  {-» Fig. 6 .115)

•  A. tes ticu la ris /o va rica : supp lies  T e s tis  and 
E p id idym is  in m en  and th e  ovary  in w o m e n

•  A. m e sen te rica  in fe rio r: unpaired, supp lies  the  
C olon descendens  and upper R ectum  (-» Fig. 
6 .118)
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Term ina l •  A. iliaca co m m un is : to  th e  pelv is  and th e  lo w e r 
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Efferent urinary system -► Genitalia -► Rectum and anal canal Topography -> Sections

Lymph vessels of the retroperitoneal space

Nodi lymphoidei 
lumbales dextri

Pars abdominalis aortae

Nodi lymphoidei 
lumbales sinistri

Colon sigmoideum

Nodi lymphoidei inguinales 
superficiales, Nodi 
superolaterales

A. iliaca communis

Ureter

V. iliaca communis

Nodi lymphoidei 
iliaci interni

Nodi lymphoidei inguinales, 
(Nodi profundi)

Nodi lymphoidei inguinales superficiales, 
Nodi superomediales et inferiores

Truncus intestinalis

Cisterna chyli 

Truncus lumbalis dexter

Nodi lymphoidei 
lumbales intermedii

V. cava inferior

Nodi lymphoidei 
phrenici inferiores

Nodi lymphoidei gastrici sinistri

Nodi lymphoidei iliaci 
communes

Nodi lymphoidei 
iliaci externi

V. cava inferior

Fig. 7 .107 Lym ph vessels and lym ph nodes o f th e  re tro p e rito n e ­
al space; ventra l v iew .
The  lym ph  fro m  th e  pe lv is  d ra ins via th e  Nodi lym ph o id e i iliaci c o m m u ­
nes in to  th e  parie ta l lym ph  nodes o f th e  re tro pe rito n ea l space  w h ich  
are c o lle c tive ly  re fe rred  to  as N o d i ly m p h o id e i lu m b ales . T hese  are 
p os itio n ed  in th re e  chains as Nodi lym ph o id e i lum ba les  s in is tri around 
th e  A orta , as Nodi lym ph o id e i lum ba les  dex tri to  bo th  s ides  o f  th e  V. 
cava in fe rio r, and as Nodi lym ph o id e i lum ba les  in te rm e d ii in b e tw e e n  
both  b lood  vesse ls . The lum b a r lym ph  nodes n o t o n ly  c o lle c t th e  lym ph

fro m  th e  lo w e r e x tre m it ie s , pe lv ic  v iscera , and th e  C olon descendens, 
b u t th e y  a lso se rve  as reg ional lym ph  node s ta tio n s  fo r  th e  k idney, the  
adrenal g land, and th e  tes tis /ova ry .
The e ffe re n t lym ph  vesse ls  fro m  th e  lum bar lym ph  nodes fo rm  th e  bi­
latera l Trunci lu m b ales . B oth  T runci lum ba les  m erge  w ith  th e  Truncus  
in ters tin a lis  (co llec ts  lym ph  fro m  th e  v iscera l lym ph nodes o f th e  ab­
d om ina l cav ity) in th e  C isterna chy li and co n tin u e  as D uctus  th o rac i-  
cus. Thus, th e  D uctus  th o ra c icu s  b e lo w  th e  d iaphragm  dra ins the  
lym ph  fro m  th e  e n tire  lo w e r ha lf o f th e  body.
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7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

Som atic nerves o f the retroperitoneal space

Truncus sympathicus

N. iliohypogastricus

N. iliohypogastricus

Rectum

N. splanchnicus major M. quadratus lumborum

V. cava inferior

N. subcostalis

N. subcostalis

Pars abdominalis aortae

N. genitofemoralis
Truncus lumbosacralis

N. ilioinguinalis

N. obturatorius

M. psoas major
Rr. musculares

N. fem oralis

N. genitofemoralis, 
R. femoralis

N. ilioinguinalis

M. transversus abdominis

N. cutaneus 
fem oris lateralis

N. genitofemoralis,
R. genitalis

Fig. 7 .108  S o m a tic  nerves o f th e  re tro p e rito n e a l space; ventra l 
v iew .
In a dd ition  to  th e  b lood and lym ph  vesse ls , th e  nerves o f th e  Plexus  
lu m b alis  fo r  th e  innerva tion  o f th e  ingu ina l region  and th e  a n te rio r as­
p e c t o f th e  th ig h  are a lso loca ted  in th e  re tro pe rito n ea l space (-» p. 330, 
Vol. 1). The  T ru n cus  lum bosacra lis  is th e  c o nn e c tio n  to  th e  P lexus 
sacralis in th e  lesse r pelv is. Thus, th e  P lexus lum bosacra lis  c o n s titu te s  
a co n tin u o us  nerve  p lexus.

B ranches o f th e  P lexus lu m b alis  (T 12-L4):
m o to r b ranches to  th e  M . iliopsoas and M . quadra tus lum b o ru m  
(T12-L4)
• N. iliohypogas tricus  (T12, L1)
•  N. ilio ingu ina lis  (T12, L1)
•  N. g e n ito fe m o ra lis  ( L I , L2)
•  N. cu taneus  fe m o ris  la te ra lis  (L2, L3)
•  N. fe m o ra lis  (L2, L4)
•  N. o b tu ra to riu s  (L2, L4)
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Efferent urinary system -► Genitalia -► Rectum and anal canal -► Topography -► Sections

A utonom ic nerves of the retroperitoneal space

N.

Fig. 7 .109  A u to n o m ic  nerves o f th e  re tro p e rito n e a l space; ventra l 
v ie w ; a fte r  rem ova l o f th e  v iscera .
The a u to n o m ic  nerves o f th e  s y m p a th e tic  and th e  para sym p a th e tic  
sys te m  fo rm  a p lexus o f nerve  fib re s  on th e  a n te rio r a spe c t o f th e  A o r­
ta  (P lexus aorticus  ab d o m in a lis ). It co n tr ib u te s  to  add itiona l nerve 
p lexuses a t th e  o rig ins  o f th e  b ranches o f th e  A o rta . The nerve  fib re s  
th e re o f accom p a n y  th e  a rte ries  to  th e ir  ta rg e t o rgans. These  p lexuses 
inc lude  th o se  a t th e  th re e  unpa ired  b ranches o f th e  A orta : th e  Plexus  
coeliacus, th e  Plexus m esen te ric i superior and in ferio r and th e  P le ­
xus  in te rm es e n te ric u s  (-► Fig. 6 .51). Farther caudal, th e  p lexuses con ­
tin u e  via th e  P lexus h ypogastricus  su pe rio r to  th e  P lexus hypogastricus  
in fe rio r in th e  lesse r pe lv is  fo r  th e  inne rva tion  o f th e  pe lv ic  v iscera.
The p regang lion ic  s y m p a th e tic  neuron s  are loca ted  in th e  latera l co ­
lum n  o f th e  th o ra c ic  and upp e r lum bar spinal co rd. They pass th ro u gh  
th e  s y m p a th e tic  tru n k  (Truncus sym path icus) w ith o u t being  synapsed 
and co n tin u e  as Nn. sp lanchn ic i m a jo r and m in o r to  th e  a o rtic  p lexuses. 
H ere th e y  synapse  in d if fe re n t ganglia (Ganglia coeliaca, Ganglia m es- 
en te rica  supe rius  and inferius, Ganglia aorticorenalia) on to  postganglion­

ic neu rons. T h e ir axons reach th e  ta rg e t o rgans a longs ide  arteria l 
branches.
The  p regang lion ic  p a ras y m p a th e tic  neurons o f th e  N n. vag i [X ]
(-» p. 316, Vol. 3) descend  a long th e  O esophagus as T runci vagales 
an te rio r and poste rio r, trave rse  th e  d iaphragm  and trave l w ith in  th e  au to ­
n om ic  nerve  p lexuses around  th e  A o rta  w ith o u t synaps ing  to  reach 
th e ir  ta rg e t o rgans. The  postg an g lio n ic  p a ra sym p a th e tic  neurons are 
located in th e  v ic in ity  o r w ith in  th e  w a ll o f th e  ta rg e t organs. The  v iscer­
al inne rva tion  o f th e  Nn. vagi [X] ends in th e  P lexus m e sen te ricu s  
su pe rio r and thus , in th e  area o f  th e  le f t co lic  fle x u re  (C ANN O N - 
B O E H M 's  poin t).
The  Colon descendens is innerva ted  by  th e  sacral d ivision  o f th e  
p a ras y m p a th e tic  nervous sys tem . The p regang lion ic  neurons are lo­
ca ted  in th e  sacral sp ina l cord  (S 2-S 4), e x it th e  ve rteb ra l co lu m n  to ­
g e th e r w ith  th e  sp ina l nerves and trave l as Nn. sp lanchn ic i pe lv ic i to  th e  
P lexus h ypogastricus  in fe rio r in th e  v ic in ity  o f th e  R ectum . A fte r  being  
synapsed, the  postganglionic nerve fib res ascend to  th e  Colon descend­
ens  and C olon s igm o ide u m .

Rectum

Ganglion impar

N. thoracicus [T11], 
N. intercostalis

N. subcostalis

N. iliohypogastricus

Truncus sympathicus

Plexus mesentericus  
inferior, Ganglion 

m esentericum  inferius

N. ilioinguinalis

Truncus coeliacus

Plexus mesentericus  
superior, Ganglion 
m esentericum  superius

M. quadratus lumborum 

Plexus interm esentericus

Crista iliaca

Plexus hypogastricus superior

N. femoralis

N. obturatorius

Truncus lumbosacralis

M. iliacus

Plexus sacralis

N. splanchnicus m ajor

vagus [X], Plexus oesophageus

Oesophagus

Plexus coeliacus, Ganglia coeliaca

Costa XII

cutaneus femoris lateralis

N. genitofemoralis
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Pelvis and Retroperitoneal Space

A. iliaca interna

K idney  and adrena l g land  -►

Pars abdominalis aortae 

A. mesenterica inferior

A. glutea superior

A. glutea inferior

Plexus sacralis

M. ischiococcygeus [coccygeus]

Plexus sacralis, 
Truncus lumbosacralis

A. sacralis lateralis

A. iliaca communis sinistra 

V. iliaca communis sinistra 

A. sacralis mediana 

A. iliaca communis dextra 

A. iliaca interna 

A. iliolumbalis

A. obturatoria

N. obturatorius

N. genitofemoralis, R. genitalis 

Anulus inguinalis profundus

R. pubicus

R. obturatorius

Symphysis pubica

A. obturatoria, R. pubicus

M. obturatorius internus

A. vesicalis inferior

Lig. sacrospinale 

A. pudenda interna

N. pudendus

A. rectalis media

A. cremasterica

A. epigastrica inferior

Fig. 7 .110  A . iliaca in tern a ; v ie w  fro m  th e  le f t  s ide.
In m o s t cases (60% ), th e  A. iliaca in te rna  d iv id e s  in to  an an te rio r and a 
p o s te rio r m ain b ranch. The  sequence  fo r  th e  co n se cu tive  b ranch ing  is

h igh ly  variab le . Thus, th e  a rte ria l b ranches are ca te g orise d  accord ing  to  
th e ir  pe rfus ion  area in p a rie ta l branches fo r  th e  pe lv ic  w a ll and the  
ex te rna l gen ita lia  and viscera l b ranches fo r  th e  pe lv ic  v iscera.

A. iliaca externa

A. obturatoria

A. umbilicalis

A. vesicalis superior

A. iliaca interna

A. glutea superior

M. piriformis 

A. glutea inferior

A. iliaca communis

Fig. 7.111 P arie ta l b ranches o f th e  A. iliaca in terna .
•  A . ilio lum ba lis : supp lies  th e  Fossa iliaca and th e  lum bar region
•  Aa. sacra les la tera les: to  th e  sacral canal
•  A . ob tu ra to ria : tra ve rses  th e  Canalis o b tu ra to riu s
•  A . g lu tea  supe rio r: e x its  th ro u g h  th e  Foram en s u p ra p irifo rm e  to  th e  

g lu tea l region
•  A . g lu tea  in fe rio r: e x its  th ro u gh  th e  Foram en in frap irifo rm e  to  th e  

g lu tea l region
For th e  v iscera l b ranches (d iffe re n t in m en  and w o m e n ) -*  Figs. 7 .112 
and 7.113.

A. iliolumbalis

A. sacralis lateralis

Lig. sacrospinale

A. pudenda interna 

Lig. sacrotuberale 

A. rectalis media 

A. uterina
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Blood vessels of the male pelvis

Pars abdominalis aortae

A. ductus deferentis

Ureter sinister

A. umbilicalis

A.; V. vesicalis superior

A.; V. rectalis superior

V. iliaca interna 

A.; V. vesicalis inferior

M. piriformis

M. ischiococcygeus [coccygeus] 

Plexus venosus rectalis

A.; V. rectalis media
Ductus deferens sinister

A. vesicalis superior
Glandula vesiculosa

A. sacralis mediana

A. iliaca interna

Ureter dexter 

A.; V. obturatoria 
V. iliaca externa 

A. iliaca externa 

Ductus deferens dexter

V. dorsalis profunda penis

A. dorsalis penis

Plexus venosus vesicalis

A. profunda penis

Plica umbilicalis lateralis; 
A.; V. epigastrica inferior

Plica umbilicalis medialis

Vesica urinaria

A.; V. rectalis media

Fig. 7 .112  B lood supp ly  o f th e  pe lv ic  viscera in m en ; v ie w  fro m  
th e  le f t s ide.
The  pe lv ic  v iscera  are su pp lied  by th e  viscera l b ranches o f th e  A. iliaca 
in te rna . The p a rie ta l b ranches  fo r  th e  pe lv ic  w a ll are iden tica l in m en 
and w o m e n  (-* Fig. 7.111).
V iscera l b ranches o f th e  A . iliaca in tern a  in m en:
•  A. um bilica lis : g ives  rise  to  th e  A. ves ica lis  su pe rio r to  th e  urina­

ry b ladder and o fte n  (here n o t sh ow n ) th e  A . d u c tu s  d e fe re n tis  to  
th e  vas d e fe ren s  b e fo re  its  ob lite ra te d  p a rt (Lig. um b ilica le  m edia le) 
c rea tes  th e  Plica u m b ilica lis  m edia lis .

•  A. ves ica lis  in fe rio r: to  th e  u rina ry  b ladder, p ros ta te  g land, and s e m i­
nal ves ic le , occas iona lly  (as s h o w n  here) g ives  rise  to  th e  A . d uc tu s  
d e fe ren tis

•  A. rec ta lis  m edia : above  th e  pe lv ic  flo o r  to  th e  R ectum
• A. pudenda  in terna: passes th ro u g h  th e  Foram en in frap irifo rm e  and 

success ive ly  th e  Foram en isch iad icum  m inus to  th e  latera l w a ll o f 
th e  Fossa isch ioana lis  (Canalis pudenda lis , A LC O C K 's  canal). Here 
th e  A. re c ta lis  in fe rio r b ranches o f f  to  th e  in fe rio r anal canal. The 
A. pudenda  in te rna  th e n  d iv id e s  in to  th e  supe rfic ia l and d ee p  te r ­
m ina l b ranches to  su pp ly  th e  ex te rna l gen ita lia . The  supe rfic ia l A. 
perinea lis  su pp lies  th e  P erineum  and p rov ides  Rr. scro ta les  p o s te ­
rio res to  th e  S cro tu m . The  deep  b ranches p rov ide  a rte ria l b lood  to  
th e  cavernous bod ies  o f th e  Penis (A. bu lb i pen is , A. do rsa lis  penis, 
A. p ro funda  penis).

The  ve no u s  b lood  dra ins in to  th e  V. iliaca in te rn a . Its tr ib u ta rie s  fo rm  
c o m m u n ica tin g  ve no u s  p lexuses (P lexus venosi) a round  th e  pe lv ic  v is­
cera. These  have to  be rem oved  during  d isse c tio n  to  d isp lay th e  arte ­
ries and nerves o f th e  pelv is:
•  P lexus venosus rectalis: co nn e c te d  via th e  V. rec ta lis  supe rio r to  

th e  porta l ve no u s  sys te m  and via th e  Vv. rec ta les  m ed ia  and in fe rio r 
to  th e  dra inage sys te m  o f th e  V. cava in fe rio r (portocava l ana s tom o ­
sis)

•  P lexus venosus vesicalis: at th e  base o f th e  u rinary b ladder, a lso 
co lle c ts  th e  ve no u s  b lood fro m  th e  accesso ry  se x  g lands

•  P lexus venosus prostaticus: dra ins n o t o n ly  th e  ve no u s  b lood 
fro m  th e  p ros ta te  g land, b u t a lso th e  b lood fro m  th e  Corpora 
cavernosa pen is  (V. dorsa lis  p ro funda  penis). C o n n e c tio n s to th e  venous 
p lexuses around th e  vertebra l co lum n explain th e  fre q u en tly  occurring  
ve rteb ra l m e ta s ta se s  in p a tie n ts  w ith  p ros ta tic  carc inom a.
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7 Pelvis and Retroperitoneal Space Kidney and adrenal gland

Blood vessels o f the fem ale pelvis

Ovarium sinistrum

Bulbus vestibuli

Plexus venosus uterinus

A. iliaca interna

A. umbilicalis

A.; V. ovarica

Ureter 

Ovarium dextrum

Tuba uterina

Lig. teres uteri;
A. ligamenti teretis uteri

A.; V. iliaca externa

Uterus

Vesica urinaria

V. iliaca interna
A. sacralis mediana

A.; V. rectalis superior

A.; V. rectalis media

Plexus venosus rectalis

A.; V. uterina

A.; V. rectalis media

A. vaginalis

A. vesicalis inferior

M. levator ani

V. rectalis inferior 

Plexus venosus vaginalis

A.; V. pudenda interna 

Plexus venosus vesicalis

Fig. 7 .113  B lood supply  o f th e  pe lv ic  viscera  in w o m e n ; v ie w
fro m  th e  le f t  s ide.
The  pe lv ic  v iscera  are su pp lied  by  th e  visceral b ranches  o f th e  A. iliaca
in terna. The p a rie ta l b ranches  fo r  th e  pe lv ic  w a ll are iden tica l in m en
and w o m e n  (-» Fig. 7.111).
V iscera l b ranches o f th e  A. iliaca in te rn a  in w o m e n :
•  A . um bilica lis : g ives  rise  to  th e  A . ves ica lis  su pe rio r fo r  th e  u rinary 

b ladder and th e  A. u te rina  b e fo re  its  o b lite ra te d  p a rt (Lig. um bilica le  
m edia le ) c re a te s  th e  Plica u m b ilica lis  m edia lis.

•  A . ves ica lis  in fe rio r: to  th e  u rinary b ladder and Vagina, m ay  n o t be 
p re s e n t and is th e n  su b s titu te d  by  th e  A. vagina lis

•  A . u te rina : su pp lies  th e  U te rus  and has b ranches to  th e  Tuba u terina, 
O va rium , and Vagina

•  A . vagina lis : occas iona lly  s u b s titu te s  th e  A. ves ica lis  in fe rio r
•  A . recta lis  m edia : above th e  pe lv ic  flo o r  to  th e  R ectum
•  A . pudenda in terna: passes th ro u gh  th e  Foram en in fra p ir ifo rm e  and 

su ccess ive ly  th e  Foram en isch iad icum  m inu s  to  th e  latera l w a ll o f 
th e  Fossa isch ioana lis  (Canalis pudenda lis , A LC O C K 's  canal). Here, 
th e  A . rec ta lis  in fe rio r b ranches o ff  to  th e  in fe rio r anal canal. The A.

pudenda  in te rna  th e n  d iv ides  in to  th e  supe rfic ia l and deep  te rm ina l 
b ranches to  su pp ly  th e  ex te rna l gen ita lia . The  superfic ia l A. perine - 
a lis su pp lies  th e  p e rin e um  and p rov ides  Rr. lab ia les p os te rio re s  to  
th e  labia. The  deep  b ranches supp ly  to  th e  cavernous bod ies  o f the  
C lito ris  and ve s tib u le  (A. bu lb i ve s tibu li, A . dorsa lis  c lito rid is , A . p ro­
funda  clito rid is).

The ve no u s  b lood  dra ins in to  th e  V. iliaca in tern a . Its  tr ib u ta rie s  fo rm  
co m m un ica ting  venous p lexuses (P lexus venosi) a round  th e  pe lv ic  v is ­
cera. These  have to  be re m ove d  during  d isse c tio n  to  d isp lay th e  ar­
te r ie s  and nerves o f th e  pelv is:

Plexus venosus rectalis: co nn e c te d  via th e  V. rec ta lis  su pe rio r to  
th e  porta l ve no u s  sy s te m  and via th e  Vv. rec ta les  m edia  and in fe rio r 
to  th e  dra inage sy s te m  o f th e  V. cava in fe rio r (portocava l ana s tom o ­
sis)

•  P lexus venosus vesicalis: a t th e  base o f th e  u rina ry  b ladder, a lso 
co lle c ts  th e  venous b lood  fro m  th e  C orpora  cavernosa c lito rid is  
(V. dorsa lis  p ro funda  c lito rid is )
Plexus venosi u te rin u s  and vag inalis : dra ins th e  b lood  fro m  U te ­
rus and Vagina
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Lymph vessels of the pelvis

Efferent urinary system -► Genitalia -► Rectum and anal canal Topography -> Sections

Lig. sacrospinale

Nodi lymphoidei pararectales

Pars abdominalis aortae

lymphoidei iliaci com m unes

Nodus lymphoideus 
rectalis superior

Nodi lymphoidei 
lumbales

Nodi lymphoidei preaortici 
aortici laterales et retroaortici

Nodus lymphoideus 
precavalis

Nodi lymphoidei iliaci interni

M. levator ani

Uterus 

Ureter

Rectum

Nodi lymphoidei iliaci externi

Nodi lymphoidei iliaci externi

Fig. 7 .114  Lym ph nodes and lym ph vessels o f th e  pe lv is  (show n  
here in a w o m a n ); v ie w  fro m  th e  le f t  s ide.
The  pelv is  con ta ins  th e  N od i lym ph o id e i iliaci in te rn i and ex te rn i a long 
th e  respe c tive  b lood  vesse ls  and th e  Nodi lym ph o id e i sacra les a t th e  
ve n tra l s ide  o f th e  sacrum . D ue to  th e ir  c lose  p ro x im ity  a s tr ic t separa­
tio n  b e tw e e n  parie ta l lym ph  nodes at th e  pe lv ic  w a ll and v iscera l lym ph 
nodes around  th e  pe lv ic  v iscera  is n o t poss ib le . Thus, th e  pe lv ic  v iscera 
(R ectum , u rinary b ladder, in terna l gen ita lia ) drain  in to  all g roups  of 
lym ph  nodes.
The  lym ph  fro m  th e  upp e r R ectu m  f lo w s  via th e  Nodi lym ph o id e i rec­
ta les  su pe rio res  to  th e  Nodi lym ph o id e i m e se n te ric i in fe rio re s  in th e  
re tro pe rito n ea l space and to  th e  Nodi lym pho ide i iliaci in te rn i in th e  
pe lv is . H ow eve r, th e  lym p h a tic  dra inage fro m  th e  lo w e r R ectum  is d i­

rec ted  in to  th e  Nodi lym ph o id e i ingu ina les  supe rfic ia les . Th is exp la ins 
w h y  lym ph  node m e ta s ta se s  fro m  p rox im a l recta l ca rc inom as are 
fo u n d  in th e  re tro pe rito n ea l space and in th e  pe lv is , b u t th o s e  fro m  d is­
ta l recta l ca rc inom as are fo u n d  in th e  ingu ina l region.
The reg ional lym ph  nodes o f th e  urin ary  b lad d er are p red o m ina n tly  
th e  Nodi lym ph o id e i iliaci in tern i.
The lym ph a tic  dra inage p a th w a ys  fo r  th e  fe m a le  g en ita lia  (-» p. 213) 
and th e  m ale  g e n ita lia  (-*  p .195) are described  in deta il w ith  th e  re­
sp ec tive  organs.
A t last, th e  lym ph  passes th ro u g h  th e  N od i lym ph o id e i iliaci co m m u n e s  
and reaches th e  parie ta l lym ph  nodes o f th e  re tro pe rito n ea l space 
w h ic h  are c o lle c tive ly  re fe rred  to  as Nodi lym pho ide i lum ba les  on both  
s ides o f th e  A o rta  and th e  V. cava in fe rio r.
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7

Male pelvis, median section

Pelvis and Retroperitoneal Space Kidney and adrenal gland

Colon sigmoideum

Ostium ureteris

Plica transversa recti

Excavatio rectovesicalis

Ampulla recti

Fascia rectoprostatica**

Prostata

Fascia pelvis visceralis 

Lig. anococcygeum

M. sphincter ani externus 

M. sphincter ani internus

M. sphincter ani externus 

M. transversus perinei profundus 

Membrana perinei 

Urethra, Pars membranacea 

Lig. puboprostaticum  

Bulbus penis, Corpus spongiosum penis

Mesenterium 

Ostium urethrae internum 

Intestinum tenue

Omentum majus 

Plexus venosus prostaticus

Plica umbilicalis mediana 
(Lig. umbilicale medianum)

Spatium  retropubicum *

Linea alba

Symphysis pubica

Lig. fundiforme penis

V. dorsalis profunda penis

V. dorsalis superficialis penis

Urethra, Pars spongiosa

Corpus cavernosum penis

Ductus deferens

Caput epididymidis

Tunica albuginea 
corporum cavernosorum

Corpus spongiosum penis

Corona glandis 

Gians penis 

Fossa navicularis urethrae 
Preputium penis 

Ostium urethrae externum 

M. cremaster; Fascia cremasterica Scrotum, Tunica dartos

Fig. 7 .115  Pelvis, Pelvis, o f a m an ; m ed ia n  section; v ie w  fro m  th e  
le f t s ide.
The  m o s t in fe rio r pouch o f th e  m a le  pe ritonea l ca v ity  is th e  E xcavatio  
rectovesicalis . It is la te ra lly  co n fin e d  by th e  Plica rec toves icalis  con­
ta in ing  th e  P lexus h ypogastricus  in fe rio r. Caudal to  th is  pouch , th e  
Fascia rec to p ro sta tica  (’ c lin ica l te rm : D E N O N V ILL IE R 's  fascia) in th e  
subp e rito ne a l space  separa tes  th e  R ectum  fro m  th e  p ros ta te  gland.

The co nn e c tive  tis s u e  space beh ind  th e  pub ic  sym p hys is , th e  S p a tiu m  
re tro p u b icu m  (* *c lin ic a l te rm : RETZIUS' space), con ta ins  th e  Lig. pu­
b op ro s ta ticu m  w h ic h  a ttaches  th e  p ros ta te  g land and u rinary b ladder to  
th e  pe lv ic  bone. In th e  in fe rio r part o f th e  S pa tium  re tro pu b icum , th e  V. 
dorsalis  p ro fu n d a  pen is  d ra ins th e  b lood  fro m  th e  Corpora cavernosa 
pen is  in to  th e  Plexus venosus p ro s ta ticu s  and fu r th e r  in to  th e  V. iliaca 
in terna.
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Female pelvis, median section

Infundibulum tubae uterinae

Lig. pubovesicale

Ostium urethrae internum

Corpus clitoridis, Corpus cavernosum clitoridis

V. dorsalis profunda clitoridis

Labium minus pudendi

Labium majus pudendi

Plica rectouterina

Ureter

Lig. suspensorium ovarii; A.; V. ovarica

A.; V. iliaca externa 

Ampulla tubae uterinae 

Ovarium 

Isthmus tubae uterinae 

Fundus uteri 

Lig. teres uteri 

A.; V. epigastrica 

Plica umbilicalis medialis 

Peritoneum parietale

Spatium retropubicum

Excavatio vesicouterina

Uterus

Cavitas uteri; Canalis cervicis uteri

Colon sigmoideum

Ampulla recti

Excavatio rectouterin a**

Fornix vaginae,
Pars posterior

Portio vaginalis cervicis

Ostium uteri

Glomus coccygeum

Fascia rectovaginalis

Ostium ureteris

Plica umbilicalis mediana 
(Lig. umbilicale medianum)

Fascia pelvis parietalis

Plexus venosus vesicalis 

Ostium urethrae externum

Fig. 7 .116  Pelvis, Pelvis, o f a w o m a n ; m edian  se c tion ; v ie w  fro m  
th e  le f t s ide.
B ecause th e  U te rus  is p os itio n ed  b e tw e e n  th e  R ectum  and th e  urinary 
b ladder th e  fe m a le  pe ritonea l ca v ity  has tw o  caudal pouches. The  m o s t 
caudal pouch is th e  E xcavatio  rec to u te rin a  ( * *  c lin ical te rm : pouch  of 
DO U G LAS). Th is  space is a d jacen t to  th e  p o s te rio r Forn ix vaginae and 
is co n fin e d  la te ra lly  by th e  Plica rec to u te rin a  and th e  assoc ia ted  Ple­
xu s  h ypogastricus  in fe rio r. Caudally, th e  subp e rito ne a l Fascia rec to v a ­
g ina lis  separa tes  th e  R ectum  and th e  Vagina. The  E xcavatio  ves ico­
u terina  b e tw e e n  u rinary b ladder and U te rus  is n o t as deep  and covers

th e  subpe ritonea l S ep tum  vesicovag ina le . The  co nn e c tive  tis s u e  space 
beh ind  th e  pub ic  sym phys is , th e  S p a tiu m  re tro p u b ic u m , con ta ins  th e  
th in  Lig. pubovesica le  w h ic h  a ttaches  th e  u rinary b ladder to  th e  pe lv ic  
bone. In th e  in fe rio r part o f th e  S pa tium  re tro pu b icum , th e  V. dorsalis  
p ro fu nda  c lito rid is  dra ins th e  b lood  fro m  th e  C orpora  cavernosa c lito ­
rid is  in to  th e  Plexus venosus vesicalis  and fu r th e r  in to  th e  V. iliaca in­
te rna .

*  c lin ica l te rm : S ep tu m  vesicovag ina le

r- Clinical Rem arks-----------------------------------------------------------------------------------------------------------
W ith  in fla m m a tio n s  in th e  lo w e r a b d o m e n , pus and flu id s  m ay  te r io r  fo rn ix  o f th e  Vagina enab les  th e  sam p ling  o f e xuda tes  th ro u gh
accum u la te  in th e  pouch o f D O U G L A S . The c lose  v ic in ity  to  th e  pos- th e  Vagina.
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Pelvis and Retroperitoneal Space K idney and adrena l g land

Male pelvis, transverse sections

Lig. pubicum superius 
M. rectus abdominis 

Vesica urinaria
I Os pubis /

M . levator a n i,' /
M . puborectalis

Ductus deferens '
Os coccygis

Rectum

Symphysis pubica 
A. testicularis 

Ductus deferens 
N. genitofemoralis, R. genitalis 

N. obturatorius 
Acetabulum, Limbus

Funiculus spermaticus
M. pectineus

Nodus lymphoideus 
inguinalis superficialis

Bursa subtendinea iliaca 
M. sartorius 

M. iliopsoas 
M. rectus femoris 
A.; V. obturatoria 

Lig. capitis femoris

Femur, Caput femoris

Zona orbicularis

M. tensor fasciae 
latae

Femur, 
Trochanter major

A. femoralis 

N. femoralis

A. profunda femoris 

M.

Bursa trochanterica 
musculi glutei medii

M. gluteus medius

A. circumflexa femoris medialis

V. circumflexa femoris medialis
Acetabulum, Limbus

A. glutea inferior 
V. glutea inferior 

Os ischii
Bursa subtendinea musculi obturatorii interni 

A.; V. pudenda interna 

Glandula vesiculosa

Bursa subtendinea 
iliaca

M . obturatorius  
internus

Plexus venosus 
vesicalis 

M. gluteus maximus

N. ischiadicus

Fossa acetabuli M. tensor fasciae latae

Femur, Trochanter major
M. obturatorius externus

M. gluteus maximus N. ischiadicus

Caput femoris 

Mm. glutei medius et minimus

Vesica urinaria 

Glandula vesiculosa

7 .118
Spina ischiadica 

M . levator ani

Rectum

M. obturatorius internus
M. rectus femoris

Fossa ischioanalis

M. ischiococcygeus

Funiculus spermaticus

M. iliopsoas 

M. sartorius

7.117

M. rectus abdominis

Symphysis pubica 
M. pectineus

Fig. 7 .117 and Fig. 7 .118  Pelvis, Pelvis, o f a m an ; transve rse  
sec tion  at th e  level o f th e  lesse r pelv is (-» Fig. 7 .117) and co rrespond­
ing co m pu ted  to m o g ra p h ic  se c tion  (CT; -» Fig. 7 .118); caudal v iew . 
A cco rd in g  to  genera l co nve n tio n , CT im ages are a lw a y s  v ie w e d  from  
caudal. The fo llo w in g  pe lv ic  v iscera  are recogn izab le: u rina ry  b ladder 
(Vesica urinaria), R ectum , and parts  o f th e  in terna l gen ita lia  (vas d e fe ­
rens [D u c tu s  d e fe ren s ] and sem ina l ves ic le  [G landula vesicu losa]). The 
transve rse  se c tion  is b e s t su ited  to  trace  d is t in c t m usc les . Here, th e  M .

pubo rec ta lis  o f  th e  M . leva to r ani is sh ow n , w h ic h  fo rm s  a loop beh ind  
th e  R ectum  and su pp o rts  th e  perineal fle xu re . Th is  m e cha n ism  con ­
tr ib u te s  to  th e  c losu re  o f th e  R ectum  and is im p o rta n t fo r  faeca l c o n ti­
nence . In a dd ition , th e  co m p lica te d  co u rse  o f th e  M . o b tu ra to riu s  in te r- 
nus is v is ib le : th e  m u sc le  o rig ina tes  a n te rio r ly  fro m  th e  inn e r a spe c t o f 
th e  b ony  pe lv is  and courses  dorsa lly  un til it bends around  th e  isch ium  
w h ic h  se rves as h ypo m o ch lio n  fo r  th e  m usc le . F inally th e  M . o b tu ra to ­
rius in te rn u s  inse rts  a t th e  inne r a spe c t o f th e  T ro ch an te r m ajor.

(c) ketabton.com: The Digital Library



Efferent urinary system -► Genitalia -► Rectum and anal canal - *  Topography -► Sections

Female pelvis, transverse sections

M. iliacus
Lig. pubicum superius 

Spatium retropubicum 
M. sartorius \  m . Dectineus

Symphysis pubica 

Vesica urinaria

M. rectus femoris

V. femoralis
V.; A. obturatoria; N. obturatorius 

< A. femoralis 
■ A. profunda femoris

N. femoralis

M. psoas major, 
Tendo

M. tensor 
fasciae latae

Femur, 
Collum femoris

M . obturatorius externus

Bursa subtendinea musculi 
obturatorii interni; Tuber ischiadicum

N. ischiadicus

N. cutaneus 
femoris posterior

7 .119

M. gluteus maximus 

M. obturatorius internus
Excavatio rectouterina

A. glutea inferior 
N. gluteus inferior 

V.; A. pudenda interna;
N. pudendus

M.

Fig. 7 .119  and Fig. 7 .120  Pelvis, Pelvis, o f a w o m a n ; transve rse  
se c tion  a t th e  leve l o f th e  lesser pelv is (-» Fig. 7.119) and correspond­
ing c o m p u te d  to m o g ra p h ic  se c tion  (CT; -» Fig. 7 .120); caudal v iew .
The fo llo w in g  pe lv ic  v iscera  are v is ib le : u rinary b ladder (Vesica urinaria), 
R ectum , and th e  Vagina in b e tw e e n  th e  R ectum  and b ladder. The  se c­

tion  a lso s h o w s  th e  Excavatio  re c to u te rin a  (pouch o f D O U G LAS) as th e  
m o s t caudal p a rt o f th e  pe ritonea l cavity. C om pared  to  th e  se c tion  o f 
th e  m a le  pe lv is  (-*  Fig. 7 .117), th e  tra n sve rse  se c tion  here is fu r th e r 
caudal. T h e re fo re , in a dd ition  to  th e  M . o b tu ra to riu s  in te rn u s , th e  M . 
o b tu ra to riu s  e x te rn u s  a t th e  o p p o s ite  s ide  o f th e  pe lv ic  bone  is sh ow n .

M. sartorius

Ramus ossis ischii; 
Tuber ischiadicum

N. ischiadicus

M. rectus femoris

M. iliopsoas

M. tensor fasciae latae

M. vastus lateralis

Femur, 
Collum femoris 

obturatorius externus

V. femoralis 

Vesica urinaria 

Vagina

Rectum, Am pulla recti

Fossa ischioanalis

7 .120
M. obturatorius internus

Os coccygis 

M. gluteus maximus

V. saphena magna 

A. femoralis 

A. profunda femoris

M. pectineus

Os pubis

Symphysis pubica
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7 Pelvis and Retroperitoneal Space Kidney Sections

Male pelvis, frontal section

Peritoneum parietale
Aa. sigmoideae

V. iliaca interna

Os ilium

Colon sigmoideum

Ureter

Glandula vesiculosa

M . obturatorius internus

M. levator ani

V.; A. pudenda interna

Tuber ischiadicum

M. biceps femoris;
M. semitendinosus;
M. semimembranosus

Appendices omentales 
[epiploicae]

Ductus

M. sphincter ani internus

M . levator ani, M . puborectalis

M. sphincter ani externus

Ampulla

Fossa

Columnae anales

Fig. 7.121 Pelvis, Pelvis, o f a m an ; o b lique  fro n ta l se c tion  th ro u gh  
th e  lesse r pelv is.

The A. and V. pudenda  in te rna  course  to g e th e r w ith  th e  N. p udendus 
w ith in  a dup lica tu re  o f th e  M . o b tu ra to riu s  in te rn u s  fascia  (clin ical te rm : 
A LC O C K 's  canal) to  th e  Fossa ischioana lis.
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3 B enn ingho ff-D renckhahn : Taschenbuch A n a to m ie  (D renckhahn D., 
W aschke, J., ed ito rs), U rban &  F ischer 2007

4  B erch to ld , R., B ruch, H.-P., T rentz, O. (editors): C hirurgie , 6. A u fl., 
U rban &  F ischer 2008

5 Böcker, W ., D enk, H., Heitz, P. U., M och, H. (editors): Patholog ie ,
4. A u fl., U rban &  F ischer 2008

6 C lassen, M ., D ieh l, V., Kochsiek, K., Berdel, W . E., B öhm , M ., 
S chm iege l, W . (ed ito rs): Innere M ed iz in , 5. A u fl., Urban &  F ischer
2003

7 C lassen, M ., D ieh l, V., Kochsiek, K., Hallek, M ., B öhm , M .
(edito rs): Innere M ed iz in , 6. A u fl., U rban &  F ischer 2009

8 Drake, R. L., Vogl, A . W ., M itch e ll, A ., Paulsen, F. (ed ito rs): G ray's 
A n a to m ie  fü r  S tuden ten , 1. A u fl., Urban &  F ischer 2007

9 Drake, R. L., Vogl, A. W ., M itch e ll, A .: G ray's A n a to m y  fo r  
S tudents , 2 nd ed., C hurch ill L iv ings tone  2010

10 Drake, R. L., Vogl, A . W ., M itch e ll, A .: G ray's A tlas  d e r A na tom ie , 
Urban &  F ischer 2009

11 F leckenste in , P., T ranum -Jensen, J.: R ön tgenana tom ie , Urban &  
F ischer 2004

12 Forbes, A ., M is ie w icz , J., C om p ton , C., Q ura ishy, M ., Rubesin, S., 
Thu luva th , P.: A tlas  o f C linical G astroen te ro logy, 3 rd ed., M osby
2004

13 Franzen, A .: Kurzlehrbuch H als-N asen-O hren-H e ilkunde, 3. A u fl., 
Urban &  F ischer 2007

14 Garzorz, N.: BASICS N euroana tom ie , Urban &  F ischer 2008
15 Kanski, J. J .: K lin ische O ph tha lm o log ie , 5. A u fl., Urban &  F ischer 

2003
16 Kanski, J. J .: K lin ische O ph tha lm o log ie , 6. A u fl., Urban &  F ischer 

2008
17 K auffm ann, G. W ., M oser, E., Sauer, R. (editors): Radiologie, 3. 

A u fl., Urban &  F ischer 2006
18 L ippert, H.: Lehrbuch A n a to m ie , 7. A u fl., Urban &  F ischer 2006
19 M e ttle r , F. A . (editor): K lin ische Radio log ie , Urban &  F ischer 2005
20 M oore , K., Persaud, T. V. N., V iebahn, C. (editors): Em bryolog ie , 5. 

A u fl., Urban &  F ischer 2007
21 Schulze, S.: Kurzlehrbuch Em bryolog ie , Urban &  F ischer 2006
22 S peckm ann, E.-J., H esche ler, J., Köhling, R. (editors): P hysio logie ,

5. A u fl., Urban &  F ischer 2008
23 Trepel, M .: N euroana tom ie , 4 . A u fl., Urban &  F ischer 2008
24 W e lsch , U.: S obotta  Lehrbuch H isto log ie , 2. A u fl., U rban &  F ischer

2005
25 W e lsch , U., D eller, T.: S obotta  Lehrbuch H isto log ie , 3. A u fl., U rban 

&  F ischer 2010
26 W e lsch , U.: A tlas  H is to log ie , 7. A u fl., Urban &  F ischer 2005
27 W icke , L.: A tlas  d e r R ön tgenana tom ie , 7. A u fl., Urban &  F ischer 

2005
28 Rengier, F.: BASICS Le itungsbahnen , Urban &  F ischer 2009

Th e  fo llo w in g  illus trato rs  have deve loped  th e  n e w  illustrations:
Dr. Katja D a lkow sk i: Figs. 5.2, 5.5, 5.6, 5.7, 5 .10, 5 .20, 5.26, 5.28,
5.40, 5.41, 6 .1 , 6 .2 , 6.6, 6 .64 , 6 .65, 6 .66, 6 .67, 6 .92, 6 .114, 7.6, 7.7, 
7.8, 7 .18 , 7 .19, 7 .42 , 7 .43, 7 .53, 7 .72, 7.73

Sonja K lebe: Figs. 5 .62, 5 .64 , 5 .79, 5 .95, 5 .96, 5 .97, 6 .12 , 6 .13 , 6.18, 
6 .19, 6 .20, 6 .28 , 6 .46, 6 .47 , 6 .48, 6 .50 , 6 .51, 6 .71 , 6 .79, 6 .80, 6 .93, 
6 .115, 6 .118, 7 .61 , 7 .62, 7 .85 , 7 .86, 7 .90, 7.99

(c) ketabton.com: The Digital Library



(c) ketabton.com: The Digital Library



1. List of abbreviations

Singular: Plural:
A. = Arteria Aa.
Lig. = L igam entum Ligg.
M . = M uscu lus M m .
N. = N ervus Nn.
Proc. = P rocessus Procc.
R. = Ram us Rr.
V. = Vena Vv.
Var. = Varia tion

§  =  fe m a le  
=  A rte riae  $  =  m ale
= L igam enta  
=  M uscu li 
=  Nervi 
=  P rocessus 
=  Rami 
=  Venae

Percentages:
In th e  lig h t o f th e  large varia tion  in 
ind iv idual b ody  m e asu re m e nts , the  
percen tages ind ica ting  size shou ld  
on ly  be taken  as approx im ate  
values.

2. General terms of direction and position

The fo llo w in g  te rm s  ind ica te  th e  pos ition  o f organs and parts  o f the  
body in re la tion  to  each o the r, irrespective  o f th e  pos ition  o f th e  body 
(e.g. sup ine  o r uprigh t) o r d irec tion  and pos itio n  o f th e  lim bs. These 
te rm s  are re levan t n o t on ly  fo r  hum an ana tom y b u t a lso fo r  clin ical 
m ed ic ine  and com para tive  anatom y.

G enera l te rm s
anterior -  posterior = in fro n t -  beh ind  (e.g. A rte riae  tib ia les  an te rio r e t 

posterio r)
ventralis -  dorsalis = to w a rd s  th e  be lly  -  to w a rd s  th e  back 
superior -  inferior =  above -  b e lo w  (e.g. C onchae nasales supe rio r e t 

inferior)
cranialis -  caudalis = to w a rd s  th e  head -  to w a rd s  th e  tail 
dexter -  s in is ter = r igh t -  le ft (e.g. A rte riae  iliacae co m m u n e s  dextra  e t 

s in istra)
internus -  externus =  in terna l -  externa l
superficialis -  profundus  =  superfic ia l -  deep (e.g. M u scu li flexores  

d ig ito ru m  supe rfic ia lis  e t p rofundus) 
medius, intermedius  = loca ted  b e tw e e n  tw o  o th e r s tru c tu re s  (e.g. the  

Concha nasalis m edia is loca ted  b e tw e e n  th e  Conchae nasales 
supe rio r and inferior) 

medianus =  loca ted  in th e  m id line  (Fissura m ediana an te rio r o f th e  
sp ina l co rd ).The  m edian  p lane is a sagitta l p lane w h ich  d iv ides  th e  
body in to  righ t and le ft halves. 

medialis -  lateralis = loca ted  near to  th e  m id line  -  loca ted  aw ay fro m  
th e  m id line  o f th e  b ody  (e.g. Fossae ingu ina les m ed ia lis  e t lateralis) 

frontalis = loca ted  in a fro n ta l plane, b u t a lso to w ard s  th e  fro n t (e.g. 
P rocessus fro n ta lis  o f th e  m axilla)

longitudinalis =  paralle l to  th e  long itud ina l ax is  (e.g. M uscu lus  
long itud ina lis  supe rio r o f th e  tongue) 

sagittalis =  loca ted  in a sagitta l plane 
transversalis =  loca ted  in a transve rse  plane 
transversus =  transve rse  d irec tion  (e.g. P rocessus transve rsus o f a 

tho rac ic  vertebra)

Term s o f d irec tion  and position fo r th e  lim bs
proximalis -  distalis  =  loca ted  to w ard s  o r aw ay fro m  th e  a ttached end 

o f a lim b  o r th e  orig in  o f a s truc tu re  (e.g. A rticu la tio n es  rad iou lnares 
p rox im a lis  e t d ista lis)

fo r th e  upper lim b:
radialis -  ulnaris = on th e  radial s ide  -  on th e  ulnar s ide  (e.g. A rte riae  

radialis e t ulnaris)

fo r th e  hand:
palmaris -  dorsalis = to w a rd s  th e  palm  o f th e  hand -  to w a rd s  th e  back 

o f th e  hand (e.g. A poneu ros is  palm aris, M uscu lus  in te rosseus 
dorsalis)

fo r th e  lo w e r lim b:
tibialis -  fibularis = on th e  tib ia l s ide  -  on th e  fib u la r s ide  (e.g. A rte ria  

tib ia lis  anterio r)

fo r th e  foo t:
plantaris -  dorsalis = to w a rd s  th e  so le  o f th e  fo o t -  to w a rd s  th e  back 

o f th e  fo o t (e.g. A rte riae  p lan tares la tera lis e t m edia lis, A rte ria  dorsa­
lis pedis)

3. Use of brackets

[ ]: Latin te rm s  in square b racke ts  re fe r to  a lte rna tive  te rm s  as g iven in 
th e  Te rm ino log ia  A na tom ica  (1998), e .g . Ren [N ephros], To keep th e  
legends short, o n ly  those  a lte rna tive  te rm s  have been added th a t 
d if fe r  in th e  ro o t o f th e  w o rd  and are necessary to  unders tand  clin ical 
te rm s , e .g . nephro logy. They are p rim a rily  used in fig u re s  in w h ic h  the  
particu la r organ o r s tru c tu re  p lays a centra l role.

( ) :  R ound b rackets are used in d if fe re n t w ays:
-  fo r  te rm s  also lis ted  in round b racke ts  in th e  T erm ino log ia  A n a to m i­

ca, e .g . (M . psoas m inor)
-  fo r  te rm s  n o t inc luded  in th e  o ffic ia l n om enc la tu re  b u t w h ic h  the  

e d ito rs  cons ide r im p o rta n t and c lin ica lly  re levant, e.g. (Crista 
zygom aticoa lveo la ris)

-  to  ind ica te  th e  o rig in  o f a g iven s tru c tu re , e .g . R. sp ina lis  (A. 
ve rteb ra lis).
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Index

A
A bdom en 148-153 
Abdom inal cav ity  70, 151
-  transverse section  154-156
-  -  com puted  tom ography 154-156 
Abdom inal viscera 69 -1 5 6
-  anastom oses o f a rteries 140
-  a rteries 140
-  deve lopm ent 70
-  projection onto  the  body surface 86
-  topography 70
Abscess, Fossa ischioanalis 200 
A bso lu te  cardiac du llness 4 
A ccessory sex glands 1 83 ,190  
Acetabulum  238 
Acinus(-i)
-  pancreatici 123
-  pulm onalis 38
-  pu lm onis 32 
Acrom ion 68 
A D D IS O N 's disease 170 
Adrenal gland 122, 166, 170
-  in th e  re troperitoneal space 164 
Adrenocortica l insu ffic iency  170
-  hypoglycaem ic shock 170
A ir conducting  part, low e r resp ira tory trac t 32 
ALCOCK's canal (Canalis pudendalis j 199-200, 

217-218, 234, 240 
Am pulla
-  ductus deferentis 178, 186, 190, 201
-  duodeni 77, 8 8 -9 0
-  hepatopancreatica 127
-  recti 148, 180, 222, 225, 2 36 -2 3 7 , 2 3 9 -2 4 0
-  tubae uterinae 93, 2 0 6 -2 0 8 , 237 
Anal canal 92, 222 -2 2 3
-  innervation 226
-  p rojection onto  th e  body surface 220
-  rectoscopy 227
-  sph incte r m uscles 223
-  veins 225 
Anal cancer 223 
Anal fis tu la  223 
Anal prolapse 223
A nastom oses, a rteries o f th e  abdom inal v is­

cera 47, 81, 106, 112, 140, 225 
Anatom ical dead-space, resuscita tion 32 
Androgens, adrenal g lands 170 
Angina pectoris 27
-  coronary a rte ry  s tenosis 23 
Angle o f HIS 75
Angustia  (Oesophagus) 45
-  aortica 45
-  cricoidea 45
-  diaphragm atica 45 
Annular pancreas 121 
Ansa subclavia 58, 61 
Ante flexion , u te rus 208 
Anteversion , u terus 208 
A nti-M Ü LLE R IA N  horm one 1 63 ,20 5
-  d iffe ren tia tion  o f the  M Ü LLER IAN  ducts 185 
A n trum  pyloricum  42, 75, 77, 85, 89, 153 
Anulus
-  fibrosus
------dexte r 16
------s in is te r 16, 18
-  inguinalis
-  -  profundus 232
------superfic ia lis  187, 191-192
-  um bilicalis 93, 148
Anus 163, 199, 202, 217, 222, 224 -2 2 6
-  p rojection onto  th e  body surface 86 
A orta  4, 15, 20, 24, 66, 68, 72, 103, 148, 155,

162
-  abdom inalis/thoracica See Pars abdom ina lis/ 

thoracica aortae
-  ascendens/descendens See Pars ascen- 

dens/descendens aortae
-  branches 56
-  overrid ing aorta 7 
A ortic  arch 6, 55
-  branching variations o f the  great vessels 55 
A ortic  coarctation 7, 9

A o rtic  ring 16 
A o rtic  valve 16, 19
-  insu ffic iency  5
-  projection onto  the  ventral thoracic 

w all 4
A ortic  valve stenosis 5, 7, 9
-  hypertrophy o f th e  cardiac m uscle 15 
Apex
-  cordis 4 -5 ,  10, 12-13, 15, 17-18
-  pu lm onis 3 4 -3 5 , 40, 63
-  vesicae 177-178 
A ppend ic itis  73, 93, 95
-  perforation, periton itis  95
-  pouch o f DOUGLAS 237 
Appendix(-ces)
-  ep id idym id is  188, 191
-  epip loicae [om enta les] 94, 134, 240
-  fibrosa hepatis 104-105
-  projection
------onto  the  body surface 86
------onto  the  ventral thoracic w all 93
-  tes tis  183, 188, 191
-  ve rm ifo rm is  74, 86, 9 2 -9 3 , 9 5 -9 7 , 101-102, 

120, 128, 135-138, 143, 145-146, 161, 187, 
208, 220

-  vesiculosa 203 
Arcus
-  aortae 5 -6 , 8 -9 , 11-13, 2 4 -2 5 , 38, 41, 4 3 -  

44, 48, 5 4 -5 6 , 62, 64, 68
-  costa lis 210
-  tendineus m usculi levatoris ani 1 9 6 ,2 1 4 - 

215
Area(-ae)
-  cribrosa 167
-  gastricae 77-78
-  nuda 104-106, 148 
A rrhythm ia , ECG 22 
Arteria(-ae)
-  appendicularis 9 6 -9 8 , 140, 143, 146
-  arcuata (Ren) 167, 169
-  axillaris 6 0 -6 1 ,6 4 ,6 8
-  bulbi
------penis 197, 200
------vestibu li 216
-  caecalis anterior 9 6 -9 7 , 146
-  carotis
------com m un is 6, 12-13, 38, 4 3 -4 4 , 46, 48,

51, 5 3 -5 5 , 58, 6 0 -6 1 , 6 3 -6 4 , 68
-  -  externa 55
-  -  interna 55
-  caudae pancreatis 140
-  cervicalis
-  -  ascendens 60 -6 1
-  -  profunda 56
-  c ircum flexa
-  -  fem oris  m edialis 238 
 hum eri poste rio r 68
-  -  scapulae 68
-  colica
-  -  dextra 9 6 -9 7 , 140, 143, 145-146
-  -  media 9 6 -9 7 , 140, 143, 145-147
-  -  sinistra 97, 140, 145-147
-  coronaria(-ae), 24
-  -  balanced o r codom inan t perfusion

type  2 6 -2 7
-  -  dextra 12-13, 17, 19, 24-27 , 62, 67
-  -  -  branches 24
------infarction patte rn  in the  case o f occ lus i­

on 27
-  -  le ft-dom inant perfus ion  type  2 6 -2 7  
 perfusion  areas 27
-  -  righ t-dom inant perfusion type  2 6 -2 7  
 s inistra 13, 19, 24-27 , 62, 67
-  —  branches 24
-  cortica lis radiata 169
-  crem asterica 191-193, 232
-  cystica 80, 104, 110, 116, 118, 140, 142
-  dorsalis
------c litorid is  216, 218
-  -  penis 192, 197, 200, 233
-  ductus defe ren tis  1 9 1 ,1 9 3 ,2 3 3
-  epigastrica in ferio r 2 3 2 -2 3 3 , 237
-  fem ora lis 2 3 8 -2 3 9

Arteria (-ae)
-  gastrica(-ae)
-  -  breves 80, 140, 142, 144
-  -  dextra 80, 83, 110, 140, 142 
 poste rio r 80, 142
-  -  s inistra 46, 80, 83, 96, 110, 125, 140, 142,

144, 150, 155
-  —  branches 142
-  gastroduodenalis 80, 83, 96, 110, 118, 122, 

125, 140, 142, 144, 150
-  gastroom enta lis
-  -  dextra 80, 83, 110, 125, 140, 142, 144
-  -  s inistra 80, 83, 110, 140, 142, 144
-  glutea
-  -  in ferio r 224, 232, 2 3 8 -2 3 9  
 superio r 224, 232
-  helicinae 186
-  hepatica
-  -  com m un is 80, 96, 110, 118, 122, 125,

140, 142, 144, 155
-  —  branches 142
-  -  propria 80, 83, 96, 104, 108, 110, 118,

122, 125, 140, 142, 149-150, 155
-  ileales 96, 140, 143, 145
-  ileocolica 9 6 -9 7 , 140, 143, 145-146
-  iliaca
-  -  com m unis 8, 148-149, 175, 215, 226,

228, 232
-  -  externa 8, 224, 2 3 2 -2 3 4 , 237
-  -  interna 8, 224, 2 32 -2 3 4
-  —  parietal branches 232
-  -  -  visceral branches 232
-------------------- in man 233
 in w om an 234
-  ilio lum balis 232
-  in tercostalis 38, 67
-  -  posterio r 5 2 -5 3 , 5 6 -5 7
-  -  suprem a 56, 60 -6 1
-  interlobaris (Ren) 167-169
-  interlobularis 106
-  jejunales 96, 140, 143, 145, 147, 150
-  ligam enti te re tis  uteri 234
-  lobaris superio r 65
-  lobi caudati 104
-  lum bales 228
-  m esenterica
-  -  in ferio r 97, 140, 146-147, 156, 162, 224,

226, 228, 232
-  -  -  branches 146
-  -  -  course 147
-  -  superio r 80, 9 6 -9 7 , 110, 122-123, 125,

127, 140, 142-150, 156, 165, 228
-  —  branches 98, 143 
 course 145
----------orig in 144
-  obturatoria  1 9 6 ,2 1 5 ,2 2 4 ,2 3 2 -2 3 3 ,2 3 8 -  

239
-  ovarica 1 7 5 ,2 0 6 -2 0 8 ,2 1 1 -2 1 2 ,2 2 8 ,2 3 4 ,

237
-  pancreatica
-  -  dorsalis 125, 140 
 in ferio r 125
-  -  magna 140
-  pancreaticoduodenalis
-  -  in ferio r 96, 125, 140, 143-144, 147 
 superio r 125
-  -  -  anterior 96, 125, 144 
 poste rio r 96, 125, 140
-  pericardiacophrenica 11, 5 2 -5 4
-  perinealis 197, 200, 218
-  phrenica in ferio r 171-172, 228
-  profunda
 cerv ic is  60 -6 1
-  -  fem oris  2 3 8 -2 3 9
-  -  penis 186, 192, 198, 233
-  pudenda
-  -  externa profunda 192
-  -  interna 1 9 7 ,2 0 0 -2 0 1 ,2 1 8 -2 1 9 ,2 2 4 -2 2 5 ,

2 32 -2 3 4 , 2 38 -2 4 0
-  pulm onalis(-es) 8 -9 , 38, 52
-  -  dextra 10-13 , 15, 25, 35, 44 , 62, 65
-  -  s inistra 6, 10-13, 25, 35, 44, 53
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Arteria(-ae)
-  rectalis
-  -  in ferio r 140, 200, 218, 224, 2 3 3 -2 3 4
-  -  media 1 9 3 ,2 2 4 ,2 3 2 -2 3 4
-  -  superio r 97, 140, 146-147, 2 2 4 -2 2 5 , 234
-  renalis 148-149, 156, 162, 164-167, 171- 

172, 175, 193, 228
-  -  accessoria 164, 171 
 course 171
-  -  polaris 
 inferior 172
-  —  superio r 172 
 s inistra 165
-  sacralis
-  -  lateralis 232
------mediana 228, 2 32 -2 3 4
-  sigm oideae 97, 140, 146-147, 224, 240
-  splenica [lienalis] 80, 83, 96, 110, 122, 125,

127, 129, 140, 142, 144, 150-151, 154-155
-  -  branches 142
-  subclavia 6, 12-13, 38, 4 3 -4 4 , 46, 48 , 51,

5 4 -5 6 , 58, 6 0 -6 1 , 6 3 -6 4
-  subcostalis 57
-  subscapularis 64
-  supraduodenalis 140
-  suprarenalis(-es) 172
-  -  in ferio r 164, 166, 171-172, 228
-  -  m edia 166, 171-172, 228 
 superiores 166, 172
-  suprascapularis 60 -6 1
-  testicu la ris 171, 187, 189, 191-194, 228, 238 
 course 193
-  thoracica interna 52, 54, 56, 6 0 -6 1 , 64, 66
-  thoracodorsalis 64
-  thyroidea
-  -  ima 55
------in ferio r 46, 60 -6 1
-  transversa cerv ic is  60 -61
-  um bilicalis(-es) 8, 210, 232 -2 3 4
-  urethralis 192
-  uterina 211, 232, 234
-  vaginalis 211, 234
-  vertebra lis 46 , 55, 60 -6 1
-  vesicalis
-  -  in fe rio r 193, 2 32 -2 3 4
-  -  superio r 232 -2 3 3  
Articu la tio(-nes)
-  acrom ioclavicularis 68
-  coxae 239
-  hum eri 68
-  sacrococcygea 198 
A scending co lon 101
ASCHOFF-TAW ARA node (AV node, Nodus 

atrioventricularis) 20-21 
Aspira tion 28
-  fore ign bodies 28
Asthm a bronchiale, le ft ventricu lar hypertro ­

phy 15
A trioventricu lar bundle (Fasciculus a trioven tri­

cularis, bundle of HIS) 16, 2 0 -2 1 , 24 
A trioventricu lar valves 16
-  s tenosis 16 
A trium  cordis 6
-  dextrum  4 -10 , 12-13, 15, 17, 21, 2 4 -2 5 , 41,

55, 62, 67, 149-150
-  s in is trum  6 -9 , 13, 15, 18, 2 4 -2 5 , 55, 62, 

6 6 -6 7
Auricula
-  dextra 12, 17, 19
-  s inistra 5, 12-13, 15, 18, 2 4 -2 5 , 41, 55, 66 
Auscu lta tion , cardiac sounds 4
AV node (Nodus atrioventricu laris, node o f TA- 

W AR A) 20-21 
Axilla 68 
Axilla ry  fossa 68 
Azygos system , ve ins 57

B

BARTHOLIN 'S glands (Gil. vestibu läres m ajo­
res) 202, 204, 217, 219

Basis
-  prostatae 190
-  pu lm onis 3 4 -3 5
BAU HIN 's valve (Valva ileocaecalis) 86, 95 
Benign prosta tic hypertrophy (BPH) 159, 190
-  d ig ita l rectal exam ination (DRE) 221 
B ifurcatio
-  aortae 147
-  tracheae 3 2 -3 3 , 41, 4 3 -4 4 , 62
-  trunci pulm onalis 11
Bile concrem ent, pancreatitis  124 
Bile ducts
-  ERCP 127
-  extrahepatic ducts 117 
 radiography 119
-  in trahepatic ducts, radiography 119
-  lym ph vessels and lym ph nodes 113
-  m alignant tum ors  119
-  variations 118
Biopsies, C T-controlled punctures 65 
Borders o f the  righ t and le ft lungs
-  m idaxillary line 29
-  m idclavicular line 29
-  paravertebral line 29
-  projection
------onto  the  anterior thoracic w all 29
-  onto  the  back 29
------onto  the  poste rio r thoracic w all 29
-  scapular line 29
-  sternal line 29
BPH (benign prosta tic hypertrophy), d ig ita l 

rectal exam ination (DRE) 221 
Bradycardia, ECG 22 
Bronchial buds 31 
Bronchial carcinom a 41 
Bronchial trunk 31 
Bronchioli 32
-  respira torii 38
-  te rm ina les 32, 38 
B ronchopulm onary segm ents 3 6 -3 7  
Bronchoscopy 37
Bronchus(-i) 3 2 -3 3 , 41
-  bronchoscopy 37
-  lingularis
-  -  in ferio r 32, 37 
 superio r 32, 37
-  lobaris
------in ferio r 66
---------dexte r 28, 3 2 -3 3 , 35
----------s in is te r 28, 3 2 -3 3
-  -  m edius 28, 3 2 -3 3 , 35, 66 
 superior
----------dexter 28, 3 2 -3 3 , 35, 43, 65
----------s in is te r 28, 3 2 -3 3 , 37
-  principalis
-  -  dexte r 28, 3 2 -3 3 , 35, 38, 41, 4 3 -4 5 , 52,

56, 58, 65
-  -  s in is te r 28, 3 2 -3 3 , 35, 38, 41, 4 3 -4 4 , 53,

56, 58, 65
-  segm enta lis
------anterio r 32, 37, 68
------apicalis 32
------ap icoposterio r 32, 37
------basalis
----------anterio r 32, 37
---------lateralis 32, 37, 67
----------m edialis 32
----------posterio r 32, 37
-  -  lateralis 32
-  -  m edialis 32 
 posterio r 32
-  -  superio r 32
BRUNNER's glands (Gil. duodenales) 89 
Bulbus
-  aortae 19
-  penis 186, 201, 236
-  vestibu li 2 0 2 ,2 1 8 -2 1 9 , 234
Bundle of HIS (atrioventricu lar bundle, Fascicu­

lus atrioventricu laris) 16, 2 0 -2 1 , 24 
Bursa
-  om enta lis  72, 132-133, 139, 148, 153-155
-  -  deve lopm ent 72

Bursa
-  subtendinea iliaca 238
-  -  m usculi obturatorii interni 2 3 8 -2 3 9
-  trochanterica  m usculi g lu te i m edii 238

c
Caecum 9 2 -9 3 , 9 5 -9 7 , 101, 130, 134-138,

143, 145-146, 208
-  p rojection onto the  ventral abdom inal 

w all 86
Calices renales 169
-  m ajores 167, 174, 176
-  m inores 156, 167-168, 174, 176 
CALOT's triang le  (Trigonum cholecystohepati-

cum ) 118 
Canalis
-  analis 92, 220, 2 22 -2 2 3 , 2 25 -2 2 7
-  -  p rojection onto  the  body surface 86
-  a trioventricu laris 6
-  cerv ic is  uteri 207, 237
-  inguinalis 187
-  obturatorius 196, 214, 224 -2 2 5
-  pudendalis (ALCOCK's canal) 199-200, 

217-218, 234, 240
-  pyloricus 75, 77, 89, 124 
Capsula
-  adiposa (Ren) 151, 155, 164, 166, 171, 173
-  fibrosa (Ren) 164, 166-168  
Caput 187
-  ep id idym id is  188-189, 191, 193, 236
-  fem oris  238
-  hum eri 63, 68
-  longum  (M . biceps brachii) 68
-  m edusae 112
-  pancreatis 93, 120-124, 127, 144, 149-150 
 projection onto  the  ventral abdom inal

w all 86
Cardia (Pars cardiaca) 74 -75 , 77, 80, 131, 148, 

153
Cardiac arrhythm ias, ECG 22 
Cardiac m uscle 15
-  d ilation 13
-  hypertrophy 5, 13, 15 
Cardiac veins 25 
Cardiac w all, s tructu re  14 
Carina tracheae 62 
Cartilago(-ines)
-  bronchiales 32
-  costa lis 65, 67
-  cricoidea 3 2 -3 3
-  thyro idea 3 2 -3 3
-  tracheales 3 2 -3 3 , 62 
Carunculae hym enales 202 
Catecholam ines, adrenal gland 170 
Cauda
-  ep id idym id is  183, 188-189, 193, 236
-  equina 148, 156
-  pancreatis 120-122, 124, 127, 138-139, 150, 

155
------p rojection onto  the  ventral abdom inal

w all 86
Cavernae corporum  cavernosorum  186 
Cavitas
-  abdom inalis 70, 151, 154-156
-  extraperitonealis pelv is 201 ,219
-  g lenoidalis 68
-  nasi 28
-  oris propria 42
-  pericardiaca 62, 65
-  peritonealis 70, 139, 148-150, 153-156
-  -  abdom inis 158
-  -  pelv is 158, 201, 219
-  p leuralis 40, 50, 5 2 -5 3 , 66, 154-155
-  serosa scroti 189
-  thoracis 62, 6 4 -6 8 , 151
-  uteri 2 07 -208 , 219, 237
Central venous ca the te r (CVC) 35, 63
-  pneum othorax 35 
Centrum
-  perinei 215
-  tend ineum  (Diaphragma) 43 , 52, 148, 152
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Cervical carcinom a 209
-  lym ph node m etastases 213 
Cervical constric tion , oesophagus 45 
Cervix uteri 206, 2 0 8 -2 0 9 , 211, 219 
C ho lecystitis  71
-  re ferred pain in the  righ t shou lder 54 
Cholestasis 118-119
Chordae tendineae 17-19
Chronic obstructive  pu lm onary disease

(COPD), hypertrophy o f the  righ t ventric le  15 
C isterna chyli 57, 99, 229 
Clavicula 5, 54, 63, 68 
C litoris 202, 204, 212 
Cloaca 162 
C ollecting d uc t 169 
Colliculus sem inalis 177-178 
Collum
-  fem oris  239
-  vesicae biliaris 88, 116-117, 119 
Colon 74, 102, 120, 128, 161, 173, 220
-  ascendens 81, 9 2 -9 3 , 9 5 -9 8 , 101, 111, 130, 

134, 137-138, 146, 150, 176
-  -  p rojection onto  the  body surface 86
-  descendens 81, 9 2 -9 3 , 9 7 -9 8 , 101, 111,

134, 137-138, 146-147, 150, 155-156, 176
------p rojection onto  the  body surface 86
-  s igm oideum  9 2 -9 3 , 97, 101, 130, 134, 136— 

139, 145-148, 150, 221, 2 24 -2 2 5 , 228, 
2 36 -237 , 240

------p rojection onto  the  body surface 86
-  transversum  72, 9 2 -9 3 , 97, 101, 116, IS O - 

131, 133-134, 136-138, 145-146, 148-150, 
152-153, 155-156

------positional variations 101
------p rojection onto  the  body surface 86
C olonic carcinom as 101
-  lym phatic drainage 99 
Columnae
-  anales 2 22 -2 2 3 , 225, 227, 240
-  renales 167, 174 
Com m issura
-  labiorum  anterior 202 
 poste rio r 202
Com plexus stim ulans e t conducente 

cordis 20-21 
Com puted tom ography (CT) 65, 154
-  abdominal cavity, transverse section 154-156
-  kidney 173
-  pelvis
-  -  o f a man, transverse section 238 
 o f a w om an, transverse section 239
-  thorac ic  cavity, transverse section 65
-  thorax 3
C onducting system  o f the  heart 20-21 
Congenital cardial de fects  7 
Congenital inguinal hernia 185 
C ontinence organ 223 
Conus a rte riosus 6, 12, 24 
Cor 2, 12-13, 55, 66, 74, 102, 120, 128, 1 6 0 - 

161
-  bovinum  13
-  position  w ith in  the  thorax 10 
Corona glandis 1 86 -1 8 7 ,23 6  
Coronary arteries 19
-  See also A rte ria  coronaria dextra /s in istra  
Coronary a rte ry  disease (CAD) 27 
Coronary a rte ry  s tenosis 23 
Corpus(-ora)
-  adiposum  pararenale 173
-  anococcygeum  198, 221
-  cavernosum
-  -  c litorid is 202, 237
-  -  penis 178-179, 184, 186, 191-192, 194,

204, 236
-  -  recti 2 23 -2 2 4
-  c litorid is 237
-  epid idym id is  188-189
-  gastricum  74-75 , 77, 85, 130-132, 151
-  luteum  207
-  ossis pubis 149, 214
-  pancreatis 120-124, 127, 133, 138, 144
-  -  p rojection onto  the  ventral abdominal

w all 86

Corpus (-ora)
-  penis 182
-  pineale 160
-  spongiosum  penis 178-179, 184, 186, 191 —

192, 194, 199, 223, 236
-  ste rn i 6 4 -6 6
-  uteri 2 0 6 -2 0 8 , 211, 219
-  vertebrae 65, 155, 173
-  vesicae 177-178
-  -  b iliaris 88, 116-117, 119 
Corpusculum  renale 168 
Cortex 170
-  (Gl. suprarenalis) 170
-  renalis 156, 167-168, 173-174 
Costa 6 4 -6 8
COW PER's glands (Gil. bulbourethrales) 160, 

178, 183, 186, 190, 194, 197-199, 201, 221 
Crista
-  iliaca 29, 161, 231
-  te rm ina lis 17, 21
-  urethralis 177-178 
CROHN's disease 95 
Crus
-  c litorid is  202, 219
-  dextrum
------(Diaphragma) 155
------(Fasciculus atrioventricu laris) 20-21
-  -  (Pars lum balis d iaphragm atis) 57
-  penis 186, 198, 201
-  s in istrum
------(Fasciculus atrioventricu laris) 20-21
-  -  (Pars lum balis d iaphragm atis) 57, 154 
C ryptorch id ism  185
Cupula pleurae 29, 4 0 -4 1 , 63, 68 
Curvatura
-  m ajor 75, 77, 130-132
-  m inor 75 -77 , 90, 131-132 
C urvatures o f the  stom ach, a rteries 80 
Cuspis
-  anterior
-  -  (Valva atrioventricu laris dextra) 16-17
-  -  (Valva atrioventricu laris sinistra) 16, 1 9 ,6 6
-  com m issura lis
-  -  dextra 16 
 s inistra 16
-  posterio r
------(Valva atrioventricu laris dextra) 16-17
------(Valva atrioventricu laris sinistra) 16, 1 8 ,6 6
-  septa lis (Valva atrioventricu laris dextra) 1 6 -

17
C utis 187, 191
CVC (central venous catheter) 35, 63
-  pneum othorax 35 
C ystitis  180 
C ystocele 214
Cystoscopy, u reteric o rifice  177

D

DENO NVILLIER's fascia (Fascia rectoprostati- 
ca) 1 9 0 ,2 2 1 ,2 3 6  

Descensus
-  tes tis  185
-  Uterus/Vagina 214 
D iabetes m e llitus 123
-  fa tty  liver 102
D iaphragma 5, 41, 4 3 -4 6 , 48 , 52, 54, 58, 74, 

79, 102, 104, 115-116, 120, 122, 128, 131,
148, 151, 155, 161, 173

-  pelv is 158, 196, 198, 214-215
-  urogenita le  158
D iaphragm atic constric tion , oesophagus 45 
D iastole 16
D igestive tract, o ve rv iew  42
Digital rectal exam ination (DRE), prostata 221
D iscus interpubicus 210
Diverticulum (-a)
-  am pullae 178
-  ilei 91
-  o f th e  oesophagus 45 
Dorsal pancreatic bud 103, 121 
Dorsum  penis 182

D R U M M O N D 's  anastom osis 9 7 ,1 45 -1 47  
Ductuli
-  e ffe ren tes tes tis  1 85 ,189
-  prostatic i 177-178 
Ductus
-  arteriosus 6, 8 
 persisting  7, 9
-  b ilife r interlobularis 106
-  choledochus (biliaris) 88, 103-104, 108, 110, 

117-119, 121, 123-124, 127, 142, 149, 155
-  -  variation o f the  junc tion  124
-  cysticus 88, 108, 110, 117-119, 122-123,

127, 155
-  deferens 149, 160, 178, 183, 185, 187, 1 8 9 -

192, 194, 198, 233, 236, 238, 240
-  e jaculatorius 177-178, 183
-  excretorius (pancreas) 123
-  glandulae bulbourethra lis 1 78 ,1 8 3 ,1 9 7
-  hepaticus
-  -  com m unis 88, 108, 110, 117-119, 122-

123, 127
-  -  dexter 117, 119 
 s in is te r 117, 119
-  lym phaticus 39, 60
-  m esonephricus (W O LFFIAN duct) 162-163,

185, 205
-  pancreaticus accessorius (SANTORINI'S 

duct) 88, 117, 121, 124
-  pancreaticus (duct o f W IRSUNG) 8 8 -8 9 ,

117, 121, 123-124, 127, 148-149
-  -  varia tions o f the  junction  124
-  param esonephricus (M ÜLLERIAN 

duct) 163, 185
-  thoracicus 2, 39, 53, 5 6 -5 7 , 59, 61, 6 4 -6 7 , 

99, 151, 154-155, 229
-  -  junction  39
-  venosus 8
-  v ite llinus 73 
Duodenal u lcers 78
-  duodenoscopy 90 
Duodenoscopy 90
D uodenum  42, 58, 72, 74-77, 8 0 -8 1 , 85, 8 8 -  

90, 93, 98, 102-103, 110-111, 116-124, 127-
128, 135, 137-139, 142, 149-150, 161

-  arteries 96
-  d ivisions 88
-  endoscopy 90
-  inner re lie f 89
-  p rojection onto  the  ventral abdom inal 

w all 86, 120
-  radiograph 90
-  w all s tructu re  89 
Dysphagia lusoria 55

E

Echocardiography 3
-  transoesophageal 62 
Ejaculation, N. pudendus 194 
E lectrocardiogram  (ECG) 3
-  anatom ical principles 22
-  P w ave  22
-  Q w ave  22
-  R w ave 22
-  S w ave  22
-  T w ave 22 
Em ission 194
-  Sym path icus 194 
Endocardium  14 
Endocrine organs 160 
Endom etria l carcinom a 207
-  lym ph nodes m etastasis 213 
Endom etrium  207 
Endoscopy
-  duodenum  90
-  duodenal u lcers 78, 90
-  gastric u lcers 78 
Epicardium 11-12, 14, 17-18, 62 
Epid idym is 160, 183, 187-189, 191, 194
-  b lo o d vesse ls  189 
Epigastrium
-  abdom inal surgery 133
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Epigastrium
-  position  o f the  viscera 130-132
-  re troperitoneal organs 122 
Epiorchium  187 
Epiphrenic d iverticu la  45 
Epis io tom y 217 
Epispadias 184 
Epithelium
-  (Gaster) 78
-  (In testinum  tenue) 87, 94
ERCP (endoscopic retrograde Cholangiopan- 

creaticography) 122
-  bile ducts  127
-  pancreas 127 
Erection 194
-  inh ib itors o f the  enzym e phosphod iestera­

se 192
-  parasym pathetic system  194 
Excavatio
-  rectouterina (pouch o f DOUGLAS) 138-139,

2 08 -210 , 237, 239
-  -  appendic itis  237
-  -  sa lp ingitis  237
-  rectovesica lis 138, 149, 181, 2 21 -222 , 236
-  vesicouterina 139, 2 08 -210 , 219, 237 
External fem ale genita lia 202
-  deve lopm ent 204
-  lym ph vessels and lym ph nodes 213
-  lym phatic drainage pathw ay 213 
External male genita lia 182-183
-  deve lopm ent 184
-  lym ph vessels and lym ph nodes 195
-  neurovascular structu res 192 
Extrem itas
-  acrom ia lis (Clavicula) 68
-  anterior
-  -  (Splen) 129
-  inferior
-  -  (Ren) 173, 176 
 (Testis) 188
-  poste rio r (Splen) 129
-  superior
-  -  (Ren) 173 
 (Testis) 188
-  tubaria (Ovarium) 206
-  uterina 206

F

Facies
-  anterior
-  -  (Gl. suprarenalis) 170
-  -  (Ren) 173
-  colica (Splen) 129
-  costalis
-  -  (Pulm o dexter) 34
-  -  (Pulm o sinister) 3 4 -3 5
-  d iaphragm atica
-  -  (Cor) 10
------(Hepar) 104-106, 131-132
-  -  (Pulmo) 35
-  -  (Splen) 129
-  gastrica (Splen) 129
-  m edialis (Ovarium) 206, 208
-  m ediastinalis (Pulmo sinister) 35
-  posterio r
------(Prostata) 178
-  -  (Ren) 173
-  pulm onalis (Cor) 10
-  renalis (Splen) 129
-  ste rnocostalis (Cor) 10
-  vesicalis 208
-  visceralis
-  -  (Hepar) 105-106, 131
-  -  (Splen) 129 
FALLOT's te tra logy  7 
Fascia
-  crem asterica 187-189, 191, 236
-  obturatoria  199, 217
-  pelvis
-  -  parieta lis 237
-  -  visceralis 219, 236

Fascia
-  penis 192
-  -  profunda 187, 191
-  -  superfic ia lis  187, 192
-  rectoprostatica  (DENONVILLIER's 

fascia) 1 9 0 ,2 2 1 ,2 3 6
-  rectovaginalis 237
-  renalis (GEROTA's fascia) 152 -153,161 ,

164, 173
-  sperm atica
------externa 187, 189, 191
-  -  interna 187-189, 191 
Fasciculus
-  a trioventricu laris (a trioventricular bundle, 

bundle o f HIS) 2 0 -2 1 ,2 4
-  lateralis (Plexus brachialis) 68
-  m edialis (Plexus brachialis) 68
-  poste rio r (Plexus brachialis) 68 
Fatty liver
-  a lcohol abuse/d iabetes m e llitus 102 
Fecal incontinence 214
Female genita l system  203 
Female genita lia, innervation 212 
Female pelv is 180 
Female urinary organs 203 
Female urinary system  160 
Fem ur 2 3 8 -2 3 9  
Fetal c ircula tion 8
Fibrae obliquae (Tunica m usularis, Gaster) 76 
Fimbria(-ae)
-  ovarica 2 0 6 -2 0 7
-  tubae uterinae 2 0 6 -2 0 8
Fine needle aspiration biopsy (FNAB) 173 
Fissura
-  horizontalis (Pulmo dexter) 29, 3 4 -3 5
-  ligam enti te re tis  hepatis 104-105
-  obliqua (Pulmo) 29, 3 4 -3 5 , 6 4 -6 7
-  um bilica lis 107 
Flexura
-  anorecta lis 198
-  coli
-  -  dextra 92, 101, 116, 134
-  -  s inistra 92, 101, 134
-  duodenojejunalis 8 9 -9 0 , 120, 124, 136, 139,

150
-  -  p rojection onto  the  ventral abdominal

w all 86
-  perinealis 2 20 -2 2 2
-  sacralis 2 20 -2 2 2  
Floating lung te s t 30 
Folliculi ovarici 207 
Foramen(-ina)
-  in frap irifo rm e 196
-  ischiadicum
-  -  majus 214
-  -  m inus 196
-  om entale  131-132
-  ovale 6 -9
-  papillaria 167
-  suprap iriform e 196
-  venae cavae 43
-  venarum  m inim arum  17
-  vertebra le  65 
Foregut 30
Foreign bodies in the oesophagus 45 
Fornix
-  gastricus 77, 148, 153
-  vaginae 207, 209, 237 
Fossa
-  acetabuli 238
-  ischioanalis 1 9 9 -2 0 1 ,2 1 7 -2 1 9 ,2 3 8 -2 4 0
-  -  abscesses 2 0 0 ,2 1 8
-  -  borders 199, 217 
 contents 200, 218
-  jugularis 74
-  navicularis urethrae 1 78 -1 7 9 ,23 6
-  ovalis 17
Foveolae gastrica(-ae) 78 
FRANKENHÄUSER's plexus (Plexus uterovagi- 

nalis) 212 
Frenulum
-  c litorid is  202

Frenulum
-  lab iorum  pudendi 202
-  ostii ilealis 95
-  p reputii 187 
Fundus
-  gastricus lb -1 1 ,  116, 131
-  uteri 1 3 9 ,2 0 6 -2 0 8 ,2 1 0 -2 1 1 ,2 3 7  
 position during pregnancy 210
-  vesicae 139, 177
-  -  b iliaris 88, 116-117, 130, 135, 138 
Funiculus
-  sperm aticus 183, 188, 191-192, 198, 221,

238
-  -  coverings o f the  sperm atic  cord 187,191

G

Gallbladder 117
-  a rteries 110
-  deve lopm enta l stages 103
-  laparoscopic im age 116
-  p rojection onto the  ventral abdom inal 

w all 115
-  radiograph 119
-  -  a fte r intravenous application o f contrast

m edium  119
-  surgical removal, CALO T's triang le  118
-  veins 111 
Ganglion(-ia)
-  aorticorenale 100
-  cardiacum  23
-  cervicale
------m edium  23, 58
------superius 23
-  cerv ico thorac icum  (stellatum ) 23, 58, 60 -6 1
-  coeliaca 84, 100, 155, 226, 231
-  im par 231
-  m esentericum
-  -  inferius 100, 226, 231 
 superius 100, 231
-  pelvica 194, 212, 226
-  s te lla tum  See Ganglion cervico thoracicum
-  thoracica 5 2 -5 3 , 58
-  trunci sym path ic i 5 6 -5 7 , 194, 212, 226 
Gaster 4 2 -4 3 , 46, 58, 72, 7 4 -7 8 , 8 0 -8 5 , 88,

90, 93, 98, 102-103, 110-111, 120, 128, 
130-132, 138, 142, 148-150, 152-156, 1 6 0 - 
161

-  See also S tomach 
Gastric canal 77 
Gastric carcinom as 71
-  lym ph vessels and lym ph nodes 82
-  lym phatic drainage 48, 82
-  perfo ra tion  into adjacent organs 79 
Gastric ulcer 78
-  endoscopy 78
-  perfo ra tion  79
-  se lective  vagotom y 84
-  to ta l vago tom y 84 
G astritis 71
Gastro-(o)esophageal re flux disease 

(GERD) 42, 75 
G astroscopy 85
-  b iopsies 85
Genital tuberc les 161, 163-164, 1 84 ,20 4
-  nephrectom y 164
GEROTA's fascia (Fascia renalis) 152-153, 161, 

164, 173
-  nephrectom y 164 
Glandula(-ae)
-  analis (proktodeal gland) 223
-  bulbourethra les (COW PER's glands) 160, 

178, 183, 186, 190, 194, 197-199, 201, 221
-  duodenales (BRUNNER's glands) 89
-  gastricae 78
-  intestina les 87, 94
-  m am m aria 6 5 -6 6
-  oesophageae 44
-  parathyroideae 160
-  p inealis 160
-  pituitaria 160

250
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Glandula(-ae)
-  suprarenalis 79, 122, 139, 151, 155, 160— 

161, 164, 166, 170-171, 228
-  -  contact area on the  posterio r w all o f the

stom ach 79
-  thyro idea 48, 51, 54, 62, 160-161
-  tracheales 33
-  vesiculosa 148-149, 160, 178, 183, 185—

186, 190, 194, 198, 201, 221, 233, 238, 240
-  vestibu läres
------m ajores (BARTHOLIN 'S glands) 2 0 2 ,2 0 4 ,

217, 219
-  -  m inores 202 
Gians
-  c litorid is  202
-  penis 178, 182, 184, 186-187, 194, 236 
GLISSO N's triad  106
Glom us coccygeum  237 
G lucocortico ids, adrenal gland 170 
Greater om entum  130 
Gubernaculum  te s tis  185

H

H aem orrhoidal knots 222, 227 
Haem orrhoids 223, 227 
Haustra coli 9 4 -9 5 , 101 
HEAD'S zones 42 
H eart 2, 12-13, 55
-  ausculta tion 4
-  conducting  system  20-21
-  congenita l cardial de fects  7
-  critical w e ig h t 13
-  deve lopm ent stages 6
-  fib rous skeleton 16
-  innervation 23
-  percussion 4
-  position  w ith in  the  tho rax 10
-  p rojection onto  the  thorax 4
-  radiograph o f th e  righ t and le ft border 5
-  stages of deve lopm ent 6
-  ultrasound image 66 
Heart contours
-  pos tero-anterio r radiograph 5
-  p rojection onto  the  ventral thoracic w all 4 
H eart m urm urs 4, 16
Heart sounds 4, 16
-  ausculta tion 4 
H eart valves 16
-  ausculta tion areas 4
-  p rojection onto  the  ventral thoracic w all 4 
H elicobacter pylori bacteria, p roduction of

gastric acid 84 
Hepar 8 -9 , 42, 62, 72, 74, 81, 98, 102-107,

109-111, 114-116, 120-121, 127-128, 1 4 8 -
150, 152-156, 161, 173

-  a rteries 110
-  contact areas 79
-  deve lopm ent 72, 103
-  laparoscopy 116
-  lym ph vessels and lym ph nodes 82, 113
-  o f a fe tus  8
-  projection
-  -  onto  the  body surface 86
------onto  the  ventral abdom inal w all 86, 115
-  sagitta l section 106
-  segm ents 107-109
-  size, m easurem ent 102
-  sonography 114
-  s tructu re  106
-  variations o f the  b lood supply 110
-  ve ins 111
Hepatic d ive rticu lum  103 
Hepatic lobules 106 
H epatitis  102
-  sonography 114
-  suspicious tum ours  115 
H epatocytes 106 
Hiatus
-  analis 196, 214
-  aorticus 43
-  levatorius 214

Hiatus
-  oesophageus 4 3 -4 4 , 48
-  urogenita lis 196, 214 
Hilar lym ph nodes 39, 41 
H ilum  166
-  pu lm onis 35
-  renale 156, 166
-  sp len icum  129, 155 
H indgut 30
Hip, m uscles 196
HIS, bundle o f (a trioventricular bundle, Fascicu­

lus atrioventricu laris) 16, 2 0 -2 1 , 24 
Horseshoe kidneys 162 
Hum erus 64 
Hydrocele tes tis  185 
Hym en 202 
Hypertension
-  increased sym pathetic  tonus 23
-  insu ffic iency  o r s tenosis  o f the  m itra l valve 5
-  pu lm onary hypertension  5 ,1 5
-  s tenosis o f the  aortic valve 5 
Hypogastrium
-  in flam m ations 237
-  positions o f the  viscera 134-136 
H ypophysis 160 
Hypospadias 184 
H ypothalam us 160
H ysterectom ies, ligation o f the  ureter during 

surgery 175

II
lleocaecal valve (Valva ileocaecalis, BAUHIN 's 

valve) 95
Ileum  74, 9 1 -9 3 , 9 5 -9 6 , 102, 120, 128, 130, 

134-135, 138, 143, 145, 148-150, 161, 220
-  a rteries 96
-  p rojection onto the  body surface 86 
Ileus, m alrotation 73
Im potentia
-  coeundi 194
-  generandi 194 
Im pressio
-  cardiaca
------(Pulm o dexter) 35
-  -  (Pulm o sinister) 35
-  colica (Hepar) 104
-  duodenalis 104
-  gastrica (Hepar) 104
-  oesophagea 3 5 ,1 0 4
-  renalis 104
-  suprarenalis 104 
Incisura
-  angularis 75, 77, 90
-  cardiaca (Pulm o sinister) 29, 3 4 -3 5 , 40, 50
-  cardialis 75, 77
-  ligam enti te re tis  104
In fundibu lum  tubae uterinae 203, 2 0 6 -2 0 8 , 

237
Inguinal hernia 185 
Inner fem ale genitalia 203
-  arteria l supply 211
-  deve lopm ent 205
-  lym phatic drainage pathways 213
-  lym ph vessels and lym ph nodes 213 
Inner m ale genitalia 183
-  b loodvesse ls  193
-  deve lopm ent 185
-  lym ph vessels and lym ph nodes 195 
Insulae pancreaticae 123 ,160  
In term ediate tubu lus 169
Internal hernias 133
Internal organs, projection onto  the  body sur­

face 74, 102, 120, 128, 161 
Intestinal rotation 73
-  m alrotations 73 
In testinum  160
-  crassum  42, 92, 94, 97-101, 137 
 See also Colon
-  tenue 42, 72, 87, 9 8 -1 0 0 , 128, 136, 220, 

236
-  -  See also Small in testine

Intracardiac in jection 4 
Intraperitoneal organs 70 
Islets o f LANGERHANS 123 
Isthm us
-  bursae om enta lis  132
-  tubae uterinae 2 0 6 -2 0 8 , 237
-  uteri 2 0 6 -2 0 7

J
Je junum  74, 8 8 -9 1 , 96, 102, 120, 122, 127-

128, 134-135, 137, 143, 145, 148, 150, 153, 
155-156, 161

-  a rteries 96
-  p rojection onto  th e  body surface 86 
Junctio  (Linea) anorectalis 222

K

KEITH-FLACK, node of (sinu-atrial node, Nodus 
sinuatrialis) 20-21 

KERCKRING's fo lds  (Plicae circulares) 77, 8 9 -
91, 124 

Kidney 122, 164, 166-167
-  See also Ren
-  arterial supply, variations 172
-  ascensus 162
-  com puted  tom ography 173
-  contact areas 165
-  -  on the  poste rio r w all o f the  stom ach 79
-  course o f renal a rteries 169
-  deve lopm ent 162
-  physical exam ination, pain sens itiv ity  161
-  position  in the  re troperitoneal space 164
-  p rojection onto  the  dorsal body w all 161
-  transverse section 168
-  ultrasound im age 173 
Kidney lobes 167 
K ILLIA N 's triang le  45 
KOCH's triang le  17,20 
KRISTELLER's m ucous plug 210

L

Labioscrotal fo lds  184, 202, 204 
Labium
-  anterius (Ostium  uteri) 209
-  majus pudendi 202, 204, 237
-  m inus pudendi 2 0 2 ,2 0 4 ,2 1 2 ,2 1 7 -2 1 9 ,2 3 7
-  posterius (Ostium  uteri) 209 
Lacunae urethrales 178 
Lamina
-  m uscularis m ucosae (In testinum  tenue) 78, 

87, 94
-  parietalis
------(Pericardium serosum ) 12-13, 62
-  -  (Tunica vaginalis testis) 187, 189, 191
-  propria m ucosae 78, 87, 94
-  viscera lis 18
------(Pericardium serosum ) 12-13, 17,62
------(Tunica vaginalis testis) 187, 189, 191
LANGERHANS, isele ts o f 123 
LANZ 's po in t 93 
Laparoscopic im age 116
-  gallb ladder 116
-  liver 116
Large in testine  137
-  See also In testinum  crassum
-  arteries 97
-  autonom ic innervation 100
-  conventional radiograph 101
-  d ivisions 92
-  lym ph vessels and regional lym ph nodes 99
-  projection
-  -  onto the  body surface 86
-  -  onto the  ventral abdom inal w all 86, 92
-  regional lym ph nodes and lym ph vessels 99
-  s tructu re  o f the  w all 94
-  veins 98
Laryngotracheal p rim ord ium  31
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Larynx 28, 3 2 -3 3 , 45
L e ft ventric le  17-19
L e ft ventricu la r hypertrophy 15
Le ft-to -righ t shun t 7
Ligam entum (-a)
-  anococcygeum  1 9 8 -2 0 0 ,2 1 7 -2 1 8 ,2 2 1 ,

236, 239
-  anularia 3 2 -3 3
-  a rte riosum  9 -1 0 , 12-13, 53, 55
-  capitis fem oris  238
-  cardinale (Lig. transversum  cervicis) 206
-  coronarium  72, 104-106, 131, 139
-  -  deve lopm ent 72
-  ep id idym id is
------inferius 188
------superius 188
-  fa lc ifo rm e hepatis 103-105, 107-108, 118, 

130-131, 138, 149, 154-155
-  -  deve lopm ent 72
-  fund ifo rm e  penis 1 92 ,236
-  gastroco licum  130-133, 144, 149, 153
-  gastrophrenicum  139
-  gastrosplenicum  72, 129, 131, 133, 139,

151, 153
-  -  deve lopm ent 72
-  hepatoduodenale 108, 118, 131-132, 138—

139, 155
-  hepatogastricum  80, 131-132, 155
-  inguinale 182
-  latum  uteri 2 0 6 -2 0 8
-  longitudinale  anterius 57, 64
-  ovarii proprium  203, 2 05 -2 0 8 ,21 1
-  phrenicocolicum  131
-  phrenicosplen icum  153
-  pubicum
------inferius 197, 216
-  -  superius 2 3 8 -2 3 9
-  puboprostaticum  177, 179, 198, 221, 236
-  pubovesicale 237
-  pulm onale 35
-  rectou terinum  (Lig. sacrouterinum ) 206, 209
-  sacrospinale 200, 232, 235
-  sacrotubera le  1 9 9 -2 0 0 ,2 1 4 ,2 1 7 ,2 3 2
-  splenorenale 72, 129, 151
-  -  deve lopm ent 72
-  suspensorium
------c litorid is  202
------duodeni 89
-  -  ovarii (Lig. in fund ibu lopelv icum ) 2 0 5 -2 0 6 ,

208, 211, 237 
------penis 187, 192
-  teres
-  -  hepatis 9, 104, 107-108, 110, 115, 127,

130-132, 138, 142, 155-156
-  -  -  deve lopm ent 72
------uteri (Lig. ro tundum ) 203, 2 0 5 -2 0 6 , 208,

211, 234, 237
-  transversum  perinei 197,216
-  triangulare 
 dextrum  104
------s in is trum  104, 139, 150-151
-  um bilicale m edianum  9, 177-178, 2 3 6 -2 3 7
-  venae cavae 104-105
-  venosum  8 -9 , 104, 107 
Limbus
-  acetabuli 238
-  fossae ovalis 17 
Linea
-  alba 154-155, 236
-  anocutanea 222 -2 2 3
-  dentata (Linea pectinata, Canalis ana- 

lis) 222 -2 2 3
-  te rm ina lis  214
Lingula pu lm on is (Pulmo sinister) 3 4 -3 5 , 40, 

50
Liver See Hepar
L iver cirrhosis 102, 106, 112
-  porta l hypertension 98
-  sonography 114
-  suspic ious tum ours  115 
Liver puncture
-  position  o f the  needle 115
-  referred pain in the  righ t shoulder 54

Lobuli tes tis  1 79 ,18 8 -18 9  
Lobus
-  anterio r (Pulmo sinister) 64
-  caudatus 104-105, 108-109, 132, 150, 155
-  dexter
------(Gl. thyroidea) 48
------(Thymus) 51
-  hepatis
-  -  dexte r 82, 93, 104-105, 109, 115-116,

118, 130-132, 135, 138, 142, 150-152, 
154-156, 173

-  -  s in is te r 80, 82, 104-105, 109-110, 115-
116, 118, 127, 130-132, 138, 142, 1 4 8 - 
149, 151, 153-156

-  inferior
-  -  (Pulm o dexter) 2 8 -2 9 , 3 4 -3 6 , 40, 50, 54,

6 5 -6 7 , 149, 151-152
-  -  (Pulm o sinister) 2 8 -2 9 , 3 4 -3 6 , 40, 50, 67,

151, 153
-  m edius (Pulm o dexter) 2 8 -2 9 , 3 4 -3 6 , 40,

50, 6 6 -6 7 , 151
-  prostatae
------dexte r 190
------m edius 190
------s in is te r 190
-  quadratus 104, 109, 155
-  renalis 167
-  s in is te r (Thymus) 51
-  superior
-  -  (Pulmo dexter) 2 8 -2 9 , 3 4 -3 6 , 40, 5 0 -5 1 ,

54, 6 4 -6 5
------(Pulmo sinister) 2 8 -2 9 , 34, 36, 40, 50,

54, 64, 6 6 -6 7 , 151 
Low er intestina l trac t
-  haem orrhage 89 
Low er respira tory trac t
-  air conducting  part 32 
Lung bud 30
Lung deve lopm ent
-  a lveolar period 31
-  canalicular period 31
-  pseudoglandular period 31
-  stages 31
Lungs 2, 28, 40, 74, 102, 115, 120, 128, 161
-  See also Pulmo
-  acinus 38
-  a lveoles 38
-  floa ting  lung te s t 30
-  lym ph nodes 39
-  lym ph vessels 39
-  m ob ility  during respiration 29
-  size 29
-  Vasa
------privata 38
-  -  publica 38
Lunula valvulae sem ilunaris 19 
Lym ph node m etastasis
-  cervical carcinom a 213
-  endom etria l carcinom a 213
-  pancreatic carcinom a 126
-  penile carcinom a 195 ,213
-  vulvar carcinom a 213 
Lym ph vessels
-  bile system  113
-  colon 99
-  external and internal fem ale genitalia 213
-  external and internal male genitalia 195
-  lungs 39
-  peribronchial system  39
-  rectum  235
-  re troperitoneal space 229
-  septal lym ph system  39
-  sm all in testine  99
-  subpleural lym ph system  39 
Lym phatic drainage, carcinom as in the  co ­

lon 99

M

M agnetic  resonance im aging (MRI) 65
-  tho rax 3

Main bronchi, p rojection onto  the  anterio r chest 
w all 28

M ale genita l system , innervation 194 
M ale pelv is 179 
M ale urinary organs 183 
M ale urinary system  160 
M alrotation 73
-  ileus 73 
M am m a 67 
M anubrium  sterni 64 
Margo
-  anterior
------(Pulmo dexter) 3 4 -3 5 , 40
-  -  (Pulm o sinister) 3 4 -3 5 , 40 
 (Testis) 188
-  inferior
-  -  (Hepar) 104, 106 
 (Pulmo dexter) 3 4 -3 5
-  -  (Pulmo sinister) 3 4 -3 5 , 40
-  -  (Splen) 129
-  lateralis (Ren) 166
-  liber 206
-  medialis
-  -  (Gl. suprarenalis) 170
-  -  (Ren) 166
-  m esovaricus 206, 208
-  posterio r
-  -  (Pulm o dexter) 34
-  -  (Pulmo sinister) 34
-  -  (Testis) 188
-  superior
-  -  (Gl. suprarenalis) 170
-  -  (Ren) 166
-  -  (Splen) 129, 132-133 
M cBU RN EY 's poin t 93 
MECKEL's d ive rticu lum  73, 91 
M ediastinum  2, 50, 5 2 -5 3
-  anterius 5 2 -5 3
-  inferius 5 2 -5 3
-  lym ph nodes 59
-  lym ph vessels 59
-  m edium  5 2 -5 4
-  posterius 5 2 -5 3
------lym ph nodes 48
------ nerves 58
-  superius 5 2 -5 3
-  te s tis  1 8 8 -1 8 9 ,2 3 6  
M edulla
-  (Gl. suprarenalis) 170
-  renalis 29, 152, 156, 167-168, 173-174
-  spinalis 6 2 -6 3 , 154-155, 194, 212 
M em brana perinei 197, 199, 202, 216-217,

236
M esenteries 137
M esen terium  70, 87, 91, 136-138, 236
-  d iverticu li 91
-  dorsale 103, 121
-  ventrale 103 
M esoappend ix 135-139  
M esocolon
-  sigm oideum  139
-  transversum  94, 132-133, 135, 137, 139, 

144-145, 147
------contact areas on the  posterio r w all o f the

stom ach 79 
M esogastrium  dorsale 72, 103 
M esonephros 162-163 
M esosa lp inx 2 0 6 -2 0 8  
M esothelium  epicardiale 14 
M esovarium  206, 208 
M etanephros 162
M EYER-W EIGERT's rule, crossing of both 

ureters 176 
M idaxilla ry line 29
-  borders o f the  lungs 29 
M idclavicu la r line 29
-  borders o f the  lungs 29 
M inera locortico ids, adrenal gland 170
M itra l valve (Valva atrioventricu laris sinistra) 4,

6, 16, 18-19, 6 6 -6 7
-  p rojection onto  the  ventral thoracic w all 4
-  s tenosis o r insu ffic iency  5 
M odera to r band 17
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M ons pubis 202
M Ü LLER IAN  d uc t (D uctus param esonephri- 

cus) 163, 185
-  d iffe rentia tion, anti-M Ü LLERIAN  horm o­

ne 185
M usculus(-i)
-  biceps
-  -  brachii 68 
 fem oris  240
-  bu lbospongiosus 1 9 8 -2 0 2 ,2 1 7 -2 1 9 ,2 2 3
-  coracobrachialis 68
-  corrugator ani 223
-  crem aster 187-189, 191, 198, 236
-  dartos 187, 191
-  delto ideus 63, 68
-  e recto r spinae 65, 68, 149, 152-156, 173
-  gluteus
-  -  m axim us 149, 196, 1 99 -2 0 0 , 217-218,

2 3 8 -2 3 9
------m edius 238
------m in im us 238
-  gracilis 199, 217
-  iliacus 196, 231, 239
-  iliococcygeus 1 4 9 ,1 9 6 ,2 1 4
-  iliocosta lis thoracis 155
-  iliopsoas 2 3 8 -2 3 9
-  infrasp inatus 6 3 -6 5
-  intercostales
-  -  extern i 56, 64, 6 6 -6 7 , 115, 154-155
-  -  intern i 5 6 -5 7 , 68, 115, 154-155
-  ischiocavernosus 1 9 8 -2 0 2 ,2 1 7 -2 1 9
-  isch iococcygeus (coccygeus) 196 ,21 4 -21 5 , 

2 32 -2 3 3 , 238
-  la tissim us dorsi 6 6 -6 7 ,1 5 4 -1 5 6
-  levator ani 148-149, 196, 198-201, 2 1 4 -

215, 217-219, 221-226, 2 3 3 -2 3 5 , 2 3 8 -2 4 0
-  longissim us thoracis 155
-  m u ltif id i 155
-  obliquus externus abdom inis 154
-  obturatorius
-  -  externus 2 3 8 -2 3 9
-  -  internus 2 0 1 ,2 1 4 -2 1 5 ,2 1 9 ,2 2 4 -2 2 5 ,

232, 2 38 -2 4 0
-  om ohyo ideus 63
-  papillaris
------anterio r 17-19, 21
------poste rio r 17-19
------septa lis 17
-  pectina ti 17
-  pectineus 2 3 8 -2 3 9
-  pectoralis
------m ajor 6 3 -6 7
-  -  m ino r 64
-  pharyngis 45
-  p irifo rm is 149, 196, 215, 232 -2 3 3
-  psoas m ajor 153, 164, 173, 176, 196, 230, 

239
-  pubococcygeus 148-149, 196, 214, 223
-  puborecta lis 223, 238, 240
-  quadratus lum borum  1 5 2 -1 5 3 ,1 6 4 ,2 3 0 -  

231
-  rectus
-  -  abdom inis 130, 1 5 3 -1 5 6 ,2 3 8  
 fem oris  2 3 8 -2 3 9
-  sartorius 2 3 8 -2 3 9
-  scalenus
-  -  anterio r 54, 6 0 -6 1 , 63
-  -  m edius 68
-  sem im em branosus 240
-  sem itend inosus 240
-  serratus
------anterio r 6 3 -6 8
-  -  posterio r in ferio r 155
-  sphincter
-  -  am pullae (ODDI) 117
-  -  ani
----------externus 148, 1 98 -2 0 0 , 202, 217-218,

2 21 -226 , 236, 240 
----------internus 148, 2 22 -2 2 3 , 225, 236, 240
-  -  pyloricus 77, 89, 124 
 urethrae 221
-  -  -  externus 181, 197-198, 216 
 urethrovaginalis 216

Musculus (-i)
-  sp lenius capitis  68
-  ste rnocle idom asto ideus 63
-  s te rnohyoideus 63
-  s te rnothyro ideus 64
-  subclavius 63, 68
-  subscapularis 64, 68
-  supraspinatus 63, 68
-  suspensorius duodeni (m uscle of 

TREITZ) 89
-  tensor fasciae latae 2 3 8 -2 3 9
-  te res m ajor 6 4 -6 5 , 68
-  trachealis 33
-  transversus
-  -  abdom inis 1 55 ,23 0
-  perinei
----------profundus 148, 181, 190, 197-199, 201,

216, 221, 223, 236
----------superfic ia lis  197, 1 9 9 -2 0 0 ,2 1 7 -2 1 8
------thoracis 67
-  trapezius 6 3 -6 6 , 68
-  vastus lateralis 239 
M yocardia l infarction 27
-  coronary a rte ry  s tenosis  23 
M yocard ium  14-15, 17-19 
M yom etrium  207

INI

Nephrectom y, GEROTA's fascia 164 
Nephrolith iasis, radiating pain 164 
Nephron 169 
Nervus(-i)
-  anales 226
-  anococcygei 200, 218
-  axillaris 68
-  cardiacus cervica lis
------in ferio r 23, 60 -6 1
------m edius 23
-  -  superio r 23
-  cavernosi 194
-  clun ium  inferiores 200, 218
-  cutaneus fem oris  
 lateralis 230-231
------posterio r 200, 218, 239
-  dorsalis
------c litorid is  218
-  -  penis 192, 197, 200
-  fem ora lis 2 3 0 -2 3 1 ,2 3 8 -2 3 9
-  genito fem oralis 1 6 4 ,1 9 1 -1 9 2 ,2 3 0 -2 3 2 ,2 3 8
-  g lu teus in ferio r 239
-  hypogastricus 100, 194, 212, 226
-  iliohypogastricus 164, 230-231
-  ilio inguinalis 1 6 4 ,1 9 1 -1 9 2 ,2 3 0 -2 3 1
-  intercostalis 5 2 -5 3 ,5 6 -5 8 ,6 0 -6 1 ,6 4 ,6 7 ,  

154, 231
-  ischiadicus 2 3 8 -2 3 9
-  labiales posterio res 212 ,218
-  laryngeus recurrens 10-11, 23, 5 1 -5 4 , 56, 

58, 60 -6 1
-  obturatorius 1 9 6 ,2 1 5 ,2 3 0 -2 3 2 ,2 3 8 -2 3 9
-  pelvici 100
-  perineales 200, 218
-  phrenicus 2, 11, 5 1 -5 4 , 56, 6 0 -6 1 , 6 4 -6 7  
 course 54
-  pudendus 1 9 7 ,2 0 0 -2 0 1 ,2 1 2 ,2 1 8 -2 1 9 ,2 2 6 , 

232, 239
-  -  e jaculation 194
-  rectales inferiores 2 0 0 ,2 1 8
-  sacralis 212
-  scrota les posterio res 200
-  splanchnicus(-i) 84, 239 
 lum bales 226
-  -  m ajor 5 2 -5 3 , 5 6 -5 8 , 100, 151, 155, 2 3 0 -

231
-  -  m inor 53, 56, 58, 100, 151, 155
-  -  pelvici 194, 212, 226
-  subcostalis 164, 230-231
-  suprascapularis 63
-  thoracicus(-i) 52, 5 6 -5 8 , 155, 231 
 longus 6 4 -6 6 , 68

Nervus (-i)
-  thoracodorsalis 68
-  vaginalis 212
-  vagus [X] 2, 10-11, 23, 5 1 -5 4 , 56, 58, 6 0 -  

61, 6 3 -6 7 , 231
-  -  preganglionic parasym pathetic neu­

rons 100 
N ISSEN's fundop lica tion  75 
Nodulus(-i)
-  lym phoidei
-  -  aggregati (PEYER's plaques) 9 1 ,9 5  
 so litarii 78, 87, 91, 94, 222
-  valvulae sem ilunaris 19 
Nodus(-i)
-  a trioventricu laris (AV node, node of 

TAW ARA) 20-21
-  lym phoideus(-i)
-  -  aortic i 21
-  —  laterales 235
-  -  axillaris, 64, 68
-  —  apicalis 64
-  -  bronchopulm onales 3 9 ,4 1 ,6 5 -6 7  
 cervica les profundi 48
-  -  coeliaci 83, 113, 126 
 colici
----------dextri 99
----------m edii 99
----------s in istri 99
------cystic i 113
------gastrici 8 2 -8 3
----------dextri 82
----------s in istri 82
------gastroom enta les 83, 155
----------dextri 82
----------s in istri 82
-  -  hepatici 82, 113, 126 
 ileocolici 99
-  -  iliaci
----------com m unes 1 9 5 ,2 1 3 ,2 2 9 ,2 3 5
----------extern i 195, 213, 229, 235
---------intern i 99, 195, 213, 235
-  -  inguinales 9 9 ,1 1 3 ,2 1 3
-  —  inferiores 229
----------profundi 195, 213, 229
----------superfic ia les 1 9 5 ,2 1 3 ,2 3 8
------------ superom edia les 229
------intercostales 59
-  -  intrapulm onales 39
-  -  juxta in testina les 99
-  -  juxtaoesophageales 48, 59, 67
-  -  lum bales 59, 99, 195, 213, 235
-  -  -  in term ed ii 229 
 m ediastinales 67
----------anteriores 10, 51, 59, 61
-  —  posterio res 48, 151
-  -  m esenteric i
-  -  -  in feriores 99 
 superiores 99, 126
-  -  m esocolic i 99
-  -  pancreatici 156
-  -  -  in feriores 126 
 superiores 126
-  -  pancreaticoduodenales 126
-  -  paracolici 99
-  -  pararectales 235
-  -  parasternales 59
-  -  paratracheales 39, 5 9 -6 0 , 64, 68
-  -  pericardiaci 59
-  -  phrenici
-  —  inferiores 59, 113 ,229
-  —  superiores 10, 59, 113
-  -  preaortici 235
-  -  precavalis 235 
 pylorici 8 2 -8 3
-  -  rectalis 83
----------superio r 235
------re troaortic i 235
------sacrales 195, 213
-  -  splenici 8 2 -8 3 , 126, 151, 155 
 supraclaviculares 59
-  -  tracheobronchia les 35, 53, 59, 68
-  -  -  inferio res 35, 39, 48, 62, 67 
 superiores 39, 48, 62
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Nodus (-i)
-  sinuatria lis (sinu-atrial node, node o f KEITH- 

FLACK) 20-21

o
Oesophageal atresia 30
Oesophageal carcinom a, lym ph drainage 48
Oesophageal varices 47, 81, 112
-  b leeding 49, 71
-  -  liver cirrhosis 112
-  -  portocaval anastom osis 112
-  porta l hypertension 49 
Oesophagoscopy 49, 85
-  oesophageal varices 49
Oesophagus 2, 30, 4 2 -4 6 , 48, 5 2 -5 3 , 5 6 -5 8 , 

6 2 -6 7 , 74-77 , 81, 85, 98, 111, 148, 151, 161, 
231

-  a rteries 46
-  cervical constric tion  45
-  d iaphragm atic constric tion  45
-  d iverticu la  45
-  fore ign bodies 45
-  lym ph drainage 48
-  oesophagoscopy 49
-  projection
-  -  onto  the  body surface 86
------onto  the  ventral thoracic w all 42
-  s tructu re  o f the  w all 44
-  thorac ic  constric tion  45
-  veins 4 6 -4 7  
O m entum
-  m ajus 72, 80, 82, 9 3 -9 4 , 116, 130-138,

142, 148-149, 152-153, 155, 236
-  -  deve lopm ent 72
-  -  peritoneal duplicatures 130
-  m inus 72, 80, 103, 121, 131-132, 138, 155 
O m phalocele 73
Orchis See Testis 
Organa
-  genitalia fem inina
-  -  externa 202, 204
-  -  interna 160
-  genita lia m asculina
------externa 182, 184, 192
------interna 160, 183, 185
-  urinaria 160
-  urogenitalia
-  -  fem inina 203
-  -  masculina 183 
Oris 42
Os
-  coccygis 148, 199, 217, 2 3 8 -2 3 9
-  ilium  1 5 0 ,2 1 4 ,2 4 0
-  ischii 201, 238
-  pubis 148, 150, 186, 198, 216, 221, 2 3 8 -

239
-  sacrum  148-149, 214 
O stium
-  abdom inale tubae uterinae 206
-  appendicis ve rm ifo rm is  95
-  a trioventricu lare
-  -  dextrum  17
------s in is trum  18-19, 66
-  cardiacum  77, 138-139, 150-151, 153
-  ileale 95
-  p rim um  7
-  pyloricum  89
-  secundum  7
-  sinus coronarii 17,24
-  ureteris 177, 179-180, 2 36 -2 3 7
-  urethrae 205
-  -  externum  178-180, 1 86 -1 8 7 ,2 0 2 -2 0 3 ,

217-219, 2 36 -2 3 7
-  -  internum  177-180, 1 8 6 ,2 0 9 ,2 3 6 -2 3 7
-  uteri 207, 2 09 -2 1 0 , 237
-  u terinum  tubae uterinae 207
-  vaginae 2 0 2 -2 0 3 ,2 1 9
-  venae cavae in ferio ris 21
Ovary (Ovarium) 93, 139, 160, 203, 2 05 -2 0 8 , 

211-212, 234, 237

Ovary (Ovarium)
-  in flam m ato ry process 159
-  peritoneal duplicatures 206, 208

P
Pancreas 42, 72, 74, 82, 102, 120-124, 1 2 6 -

128, 132, 135-136, 142, 147-148, 151, 1 5 5 - 
156, 161

-  anulare 121
-  a rteries 125
-  contact area onto  the  posterio r w all o f s to ­

mach 79
-  deve lopm ent 121
-  d iv isum  121
-  ERCP 127
-  excretory d uc t system  124
-  h isto logy 123
-  in flam m ation  120
-  lym phatic drainage 126
-  projection
------onto  the  surface o f the  body 86
-  -  onto  the  ventral abdom inal w all 86, 120
-  ultrasound image 127, 155 
Pancreatic buds 103,121
-  fus ion  121 
Pancreatic carcinom a 119
-  lym ph node m etastases 126 
Pancreatic diseases 124 
Pancreatitis 71, 120, 123
-  bile concrem ents 124
-  ultrasound im age 155 
Papilla
-  duodeni
-  -  m ajor (ampulla o f VATER) 8 8 -8 9 , 117-

118, 124
---------- endoscopy 122
------m ino r 88, 117, 124
-  m am m aria 67
-  renalis 167-168, 174, 176 
Papillary m uscles 17, 19 
Paracystium 209 
Paradidym is 183 
Param etrium  209 
Paraproctium  209 
Parasym pathetic nervous system
-  e ffe c t on the  heart 23
-  erection 194
-  perfusion  o f the  in testines 100
-  sacral d ivision 100,231 
Paravertebral line 29
-  borders o f the  lungs 29 
Paries
-  anterior (Gaster) 85, 131-132
-  m em branaceus (Trachea) 33, 62
-  poste rio r (Gaster) 85 
Pars
-  abdom inalis
------aortae (Aorta abdom inalis) 9, 43, 56, 58,

114, 127, 140, 147-148, 151, 156, 165, 
172-173, 193, 226, 228, 230, 2 32 -233 ,
235

----------branches 228
------oesophageae 4 5 -4 6 , 58, 75, 77
----------a rteries 46
------(Oesophagus) 43
-  anterior
------(Facies d iaphragm atica, Hepar) 106
------(Fornix vaginae) 209
-  ascendens
------aortae (Aorta ascendens) 10, 13, 17, 21,

2 4 -2 5 , 5 5 -5 6 , 58, 62, 6 5 -6 6
-  -  duodeni 8 8 -9 0 , 93, 117, 120, 124, 137 
 p rojection 86
------------- onto  the  body surface 86
------------ onto  the  ventral abdom inal w all 86
-  cardiaca 43, 75
-  cervica lis (Oesophagus) 4 3 -4 4 , 46, 48, 62
-  -  a rteries 46
-  -  veins 46

Pars
-  convoluta
------(Tubulus distalis) 169
------(Tubulus proxim alis) 169
-  costalis
-  -  d iaphragm atis 114, 152-156
-  -  (Pleura parietalis) 40, 5 2 -5 3 , 64, 152-156
-  descendens
-  -  aortae (Aorta descendens) 13, 45, 48, 55,

6 5 -6 7
-  -  duodeni 75, 77, 8 8 -9 0 , 93, 117, 120, 122-

124, 127
-  —  projection
------------ onto  the  body surface 86
------------ onto  the  ventral abdom inal w all 86
-  diaphragm atica (Pleura parietalis) 1 1 ,4 0 ,5 4 ,

151, 154-156
-  horizontalis (Duodenum ) 8 8 -9 0 , 117, 120, 

122-124, 135, 137, 139
------projection
-  —  onto  the  body surface 86
-  —  onto  the  ventral abdom inal w all 86
-  intram ura lis (Urethra masculina) 178-179
-  in trasegm entalis 68
-  laryngea pharyngis 28, 42
-  lum balis d iaphragm atis 43 , 5 6 -5 7 , 62, 114, 

142, 148-149, 151, 154-156
-  m ediastinalis (Pleura parietalis) 11, 35, S I -

52, 65
-  m em branacea
-  -  (Septum  interventricu lare) 6 -7 , 19
-  -  (Urethra) 178-179, 186, 236
-  m uscularis (Septum interventricu lare) 6-7, 

17-18
-  nasalis pharyngis 28
-  oralis pharyngis 28, 42
-  poste rio r (Fornix vaginae) 2 0 9 ,2 3 7
-  profunda (M . sphincter ani externus) 223
-  prostatica (Urethra) 177-179, 190
-  pylorica (Pylorus) 58, 74-77, 80, 85, 8 8 -9 0 , 

130, 133, 138, 153
-  recta
------(Tubulus distalis) 169
-  -  (Tubulus proxim alis) 169
-  spongiosa (Urethra) 1 7 8 -1 7 9 ,1 9 2 ,2 3 6
-  s tem alis d iaphragm atis 62
-  subcutanea (M . sph incte r ani externus) 202, 

223
-  superfic ia lis  (M . sph incte r ani externus)

223
-  superio r (Duodenum ) 75, 77, 8 8 -9 0 , 116-

117, 120, 123, 138-139, 150
-  -  projection
----------onto  the  body surface 86
-  —  onto  the  ventra l abdom inal w all 86
-  te rm ina lis ilei 95, 135
-  thoracica
-  -  aortae (Aorta thoracica) 7, 38, 4 3 -4 6 , 53,

5 5 -5 6 , 58, 64, 122, 154
-  —  branches 56
------(D uctus thoracicus) 53, 5 6 -5 7
-  -  (Oesophagus) 4 3 -4 6 , 48, 53, 5 6 -5 8 , 62,

151
-  uterina 207
Pecten analis (Canalis analis) 222 -2 2 3  
Pelvic floo r
-  func tion  196
-  in man 198
-  m uscles 196
-  in w om an 214-215 
Pelvic flo o r insu ffic iency 214 
Pelvic kidneys 162
Pelvic viscera
-  in man, blood supp ly  233
-  in w om an, blood supp ly  234 
Pelvis 1 4 8 -1 5 0 ,1 7 9 -1 8 0 ,2 3 5 -2 3 9
-  fem ale 1 80 ,23 7
-  -  lym ph nodes and lym ph vessels 235
-  -  transverse section 239 
 com puted  tom ography 239
-  male 148-150, 179, 236
-  -  oblique fron ta l section 240 
 transverse section 238
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Pelvis male
-  -  com puted  tom ography 238
-  renalis 160, 166-168, 173-174, 176, 183, 

203
Penis 182-183, 185-187, 192
-  cavernous bodies 186 
Perfusion of the  intestines
-  parasym pathetic influence 100
-  sym pathetic  influence 100 
Pericardial cav ity  30, 72 
Pericardial e ffus ion  11 
Pericardial tam ponade 11 
Pericarditis 11
Pericardium 2, 11, 13, 40, 44, 50, 54, 153
-  fib rosum  11, 48 , 51 -5 3
-  serosum  2, 11-13, 17-18, 62 
Perim etrium  207
Perineal m uscles
-  in man 197-198
-  in w om an 216 
Perineal region
-  in man 199
-  -  vessels and nerves 200
-  in w om an 217
------vessels and nerves 218
Perineal space
-  deep 197, 199, 201, 217, 219
-  in man 201
-  superfic ia l 197, 199, 217, 219
-  in w om an 219 
Perineal tears 217 
Perineum  199, 202, 217 
Periorchium  187 
Peritoneal carcinosis 133 
Peritoneal cav ity  70, 72, 148, 158
-  dorsal w all 139
-  recesses 139 
Peritoneum  105
-  parietale 70, 116, 130, 148, 154-156, 181, 

201, 219, 2 21 -222 , 237, 240
-  viscera le  70, 87, 148, 152, 154-155 
Periton itis  133
-  appendicitis, perfo ra tion  95
PEYER's plaques (Noduli lym pho ide i aggrega­

te 91, 95 
Pharynx 28, 42, 85 
Phim osis 186
-  c ircum cision 186
Phosphodiesterase, enzym e inh ib itors, erec­

tion  192 
Physiological um bilical hernia 73 
Placenta 8, 210 
Pleura
-  parieta lis 1 1 ,3 5 ,4 0 ,5 1 -5 4 ,6 3 -6 5 ,1 5 1 -1 5 6
-  viscera lis (pulmonalis) 40, 6 3 -6 4 , 68, 152— 

153
Pleura borders, projection
-  onto  the  anterior thoracic w all 29
-  onto  the  poste rio r thoracic w all 29 
Pleural cav ita ty  2, 40, 50, 5 2 -5 3
Pleural cupula, transverse sections at the  level 

o f the  shou lder jo in t 63 
Pleural e ffus ions  29, 40 
Plexus
-  aorticus
------abdom inalis 226, 231
------thoracicus 11, 53, 58
-  brachialis 51, 6 0 -6 1 , 6 3 -6 4 , 68
-  cardiacus 23, 5 3 -5 4 , 58
-  coeliacus 100, 226, 231
-  deferentia lis  191, 194
-  hepaticus 100
-  hypogastricus
-  -  in ferio r 100, 194, 212, 226
-  -  superio r 100, 194, 212, 226, 231
-  in term esentericus 100, 231
-  lum balis 164, 230 
 branches 230
-  m esentericus
-  -  in ferio r 100, 231 
 superio r 100, 231

Plexus
-  oesophageus 52, 58, 231
-  ovaricus 212
-  pam pin iform is 187, 189, 191-193
-  prosta ticus 194
-  pulm onalis 5 2 -5 3
-  rectalis 226
-  renalis 100
-  sacralis 212, 226, 231-232
-  sp len icus 100
-  testicu la ris  191, 194
-  uretericus 100
-  uterovaginalis (FRANKENHÀUSER's p le­

xus) 212
-  venosus
------p rostaticus 193, 201, 233, 236
-  -  rectalis 225, 2 3 3 -2 3 4
-  -  subm ucosus 47, 112 
 u terinus 234
-  -  vaginalis 234
-  -  vertebra lis internus (posterior) 6 2 -6 3
-  -  vesicalis 201, 219, 2 3 3 -2 3 4 , 237 -238  
Plica(-ae)
-  caecalis vascularis 135
-  circulares (KERCKRING's fo lds) 7 7 ,8 9 -9 1 ,

124
-  duodenalis in ferio r 137, 139
-  gastricae 77, 85
-  gastropancreatica 132-133, 139
-  hepatopancreatica 132-133, 139
-  ileocaecalis 135, 139
-  interureterica 177
-  longitudinalis duodeni 124
-  m ucosae (Vesica biliaris) 117
-  rectouterina 206, 237
-  rectovesica lis 236
-  sem ilunares coli 9 4 -9 5 , 101
-  spiralis (HEISTER) 88, 117, 119
-  transversa recti 148, 180, 2 22 -2 2 3 , 236
-  um bilicalis
-  -  lateralis 233
------m edialis 208, 233, 237
------mediana 2 3 6 -2 3 7
Pneum othorax 29
-  central venous ca the te r (CVC) 35, 63 
Porta hepatis 104
Portal hypertension 47, 81, 106, 225
-  liver cirrhosis 98
-  oesophageal varices 49
-  portocavale anastom oses 49 
Portal system , hypertension 98 
Portal trac ts  106
Portal vein 81, 141
-  increased b lood pressure 81
-  tributa ries 141
-  u ltrasound im age 114 
Portio
-  supravaginalis cervic is 207
-  vaginalis cerv ic is  207, 2 09 -210 , 237 
Portocaval anastom oses 4 6 -4 7 , 81, 98, 106,

112, 225
-  b leedings o f esophageal varices 112
-  porta l hypertension 49
Posterior myocardial infarction (PM I) 10, 27 
Postnatal c ircula tion 9 
Pouch o f DOUGLAS (Excavatio rectou te ri­

na) 1 3 8 -1 3 9 ,2 0 8 -2 1 0 ,2 3 7 ,2 3 9
-  appendic itis  237
-  sa lp ingitis  237
Preganglionic parasym pathetic neurons 100 
Preganglionic sym pathetic  neurons 100 
Prenatal c ircula tion 8 
Preputium
-  c litorid is 202
-  penis 182, 186-187, 236 
Prim ary intestinal loop 73 
Prim itive laryngeal in le t 31 
Prim ordial gut, deve lopm ent 72 
Prim ordial ovary 163 
Prim ordial tes tis  163 
Processus
-  articularis superio r 154
-  coracoideus 68

Processus
-  papillaris 155
-  sp inosus 6 3 -6 4 , 67, 173
-  transversus 65
-  uncinatus 123-124, 144, 149
-  xiphoideus 62, 67, 74, 154, 210 
Proctodeal glands (Gil. anales) 223 
Prom ontorium  148 
Pronephros 162
Prostate (Prostata) 148-149, 160, 177-178, 

181, 183, 185-186, 190, 194, 198, 201, 221, 
223, 233, 236

-  d ig ita l rectal exam ination (DRE) 221
-  zones 190
Prostatic carcinom a 1 59 ,190
-  d ig ita l rectal exam ination (DRE) 221 
Pubes 182
Pulmo 2, 40, 74, 102, 115, 120, 128, 161
-  dexte r 11, 28, 3 4 -3 6 , 40, 5 0 -5 1 , 54, 6 3 -6 7 ,

149, 151-152
-  s in is te r 11, 28, 3 4 -3 6 , 40, 51, 54, 6 3 -6 4 , 

6 6 -6 8 , 151, 153
Pulm onary c ircula tion 2 
Pulm onary em boli, righ t ventricu la r hypertro ­

phy 15 
Pulm onary hypertension 5
-  right ventricu la r hypertrophy 15 
Pulm onary ring 16 
Pulm onary valve 16
-  p rojection onto  the  ventral thoracic w all 4 
Pulm onary valve stenosis 7
-  righ t ventricu la r hypertrophy 15 
Pulm onary ve ins 18
Pulpa splenica 129 
Pyelonephritis, re ferred pain 164 
Pylorus (Pars pylorica) 58, 74-77 , 80, 85, 8 8 -  

90, 130, 133, 138, 153 
Pyram ides renales 167 -1 6 8 ,17 3 -1 74

R
Radiograph(s)
-  a fte r intravenous application of contrast m e­

dium  119
-  colon 101
-  duodenal u lcers 90
-  duodenum  90
-  extrahepatic bile ducts 119
-  gallb ladder 119
-  heart contours 5
-  intrahepatic bile ducts 119
-  le ft border o f the  heart 5
-  renal pelvis 176
-  righ t border o f the  heart 5
-  thorac ic  cage 5, 41
-  thorac ic  v iscera 5, 41
-  tho rax 3, 5
-  ureter 176
-  -  varia tions 176 
Radix
-  m esenterii 139
-  parasym pathica 1 9 4 ,2 1 2 ,2 2 6  
Ramus(-i)
-  anterior
-  -  (A. pancreaticoduodenalis inferior) 96,

125
-  -  (A. renalis) 166
------(V. portae hepatis) 114
-  atriales
 (A. coronaria dextra) 26
 (A. coronaria sinistra) 26
-  atrioventricu lares
-  -  (A. coronaria dextra) 26
-  -  (A. coronaria sinistra) 26
-  bronchiales
-  -  (Aorta) 38, 52, 56 
 (N. vagus) 56, 58
-  cardiacus(-i)
------cervica lis inferior (N. vagus) 23
------thoracic i
----------(N. vagus) 23, 5 2 -5 4
----------(Truncus sym path icus) 53
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Ramus(-i)
-  c ircum flexus (A. coronaria sinistra) 13, 2 4 -

26
-  coeliacus (Truncus vagalis) 84
-  co licus (A. ileocolica) 9 6 -9 7 , 143, 146
-  com m unicantes (Truncus sym path icus) 52, 

58, 194, 212
-  coni arteriosi
-  -  -  (A. coronaria dextra) 24, 26
-  -  -  (A. coronaria sinistra) 24
-  dexter
-  -  (A. hepatica propria) 155
------(V. portae hepatis) 114, 141, 150, 154-155
-  fem ora lis (N. genito fem oralis) 230
-  gastrici anteriores (Truncus vagalis anteri­

or) 58, 84
-  genita lis  (N. genito fem oralis) 191 -192 ,230 , 

232, 238
-  helicin i (A. uterina) 211
-  hepatici (Truncus vagalis) 84
-  ilealis (A. ileocolica) 96, 143
-  in ferio r ossis pubis 186 ,216
-  interganglionaris (Truncus sym path icus) 212
-  interventricularis(-es)
-  -  anterio r (A. coronaria sinistra) 12, 19, 2 4 -

27, 67
------posterio r (A. coronaria dextra) 13, 24, 2 6 -

27
-  -  septales
-  —  (A. coronaria dextra) 26
-  —  (A. coronaria sinistra) 24, 26
-  labiales posterio res (A. pudenda interna) 218
-  lateralis (R. diagonalis, A . coronaria 

sinistra) 24, 2 6 -2 7
-  marginalis
-  -  dexte r (A. coronaria dextra) 24, 26
-  -  s in is te r (A. coronaria sinistra) 24, 26
-  nodi
-  -  a trioventricu laris (A. coronaria dextra) 20,

24, 26
-  -  sinuatrialis
----------(A. coronaria dextra) 20, 24, 26
----------(A. coronaria sinistra) 24
-  obturatorius (A. epigastrica inferior) 232
-  oesophageales
-  -  (A. gastrica sinistra) 46 , 140 
 (A. thyro idea inferior) 46
------(N. laryngeus recurrens) 56, 80
------(Pars thoracica aortae) 46, 56
-  -  (V. cava inferior) 47 
 (V. portae hepatis) 47
-  om entales
------(A. gastroom enta lis  dextra) 80
-  -  (A. gastroom enta lis  sinistra) 80, 142
-  ossis ischii 1 97 ,2 1 6 ,2 3 9
-  ovaricus (A. uterina) 211
-  pancreatici (A. splenica) 125
-  pericardiacus (N. phrenicus) 54
-  perineales (N. cutaneus fem oris  posteri­

or) 200, 218
-  phrenicoabdom inales (N. phrenicus) 54
-  posterio r
-  -  (A. pancreaticoduodenalis inferior) 96,

125
------(A. renalis) 166
------(V. portae hepatis) 114, 154
-  -  ventricu li s in istri (A. coronaria sinistra) 24,

26
-  posterola teralis dexte r (A. coronaria 

dextra) 24, 26
-  pubicus
------(A. epigastrica inferior) 232
------(A. obturatoria) 232
-  scrotales
------anteriores (V. dorsalis profunda penis) 192
------posteriores
----------(A. perinealis) 200
----------(A. pudenda interna) 233
----------(V. pudenda interna) 233
-  s in is te r (V. portae hepatis) 114, 127
-  splenici (A. splenica) 144
-  subendocardiales 20
-  superio r ossis pubis 1 96 ,216

Ram us (-i)
-  tubarius (A. uterina) 211
-  vaginales (A. uterina) 211 
Raphe
-  perinei 199, 202, 217
-  scro ti 187, 189, 191 
Recessus
-  axillaris 68
-  costod iaphragm aticus 5 ,2 9 ,4 0 -4 1 ,5 0 ,5 4 ,  

152-154, 156
-  costom ediastina lis 4, 40, 50, 64, 67
-  duodenalis
-  -  in fe rio r 136, 139 
 superio r 136, 139
-  ileocaecalis
------in ferio r 135-137, 139
------superio r 135, 137, 139
-  in fe rio r (Bursa om entalis) 132-133
-  in tersigm oideus 136, 139
-  phrenicom ediastina lis 40
-  pneum atoentericus 72
-  sigm oideus 139
-  splenicus (Bursa omentalis) 132 -133,139 ,155
-  superio r (Bursa om entalis) 1 32 ,1 3 9 ,1 5 5
-  vertebrom ediastina lis 40, 64, 66 
Rectal prolapse 223
Rectocele 214 
Rectoscopy, anal canal 227 
Rectum  74, 81, 92, 9 7 -9 8 , 101, 111, 120, 137- 

138, 146-147, 149, 161, 181, 196, 198, 2 0 8 -
209, 215, 2 19 -226 , 230, 235, 2 3 8 -2 3 9

-  a rteries 224
-  innervation 226
-  lym ph nodes and lym ph vessels in a w o ­

man 235
-  in th e  male pelv is 221
-  p rojection onto  the  body surface 86, 220
-  ve ins 225
Red pulp, spleen 129 
Referred pain 115
-  in th e  righ t shoulder
-  -  cho lecystitis  54
------liver b iopsies 54
Regio
-  analis 158, 199, 217
-  perinealis 1 5 8 ,1 9 9 ,2 0 1 ,2 1 7 -2 1 9  
 in man 199 -200
-  urogenitalis 158, 199, 217 
Relative cardiac dullness 4
Ren (Nephros) 74, 102-103, 120, 122, 127-

128, 131, 136, 138-139, 147, 151-153, 1 5 5 - 
156, 160-168, 171, 173, 175-176, 183, 185,
193, 203, 205, 228

-  See also Kidney 
Renal b iopsy 173 
Renal calices 167 
Renal cell carcinom a 171 
Renal concrem ents 175 
Renal corpuscle  169 
Renal cortex 167
-  m icroscopy 168 
Renal infarction 165 
Renal m edulla 167 
Renal pelvis 167, 174
-  radiograph 176 
Renal pyram ids 167 
Renal segm ents 165
Renal tum ours, obstruction  o f the  venous 

drainage 193 
Renal veins 169
R espiratory d istress syndrom e (RDS) 30 
Resuscitation, anatom ical dead-space 32 
Rete tes tis  163 
R etroflexion o f th e  uterus 208 
R etroperitoneal organs 70, 138 
R etroperitoneal space 70, 158, 228
-  autonom ic nervous system  231
-  lym ph nodes 229
-  lym ph vessels 229
-  som atic nerves 230 
Retroversion o f the  uterus 208
RETZIUS' space (Spatium retropubicum ) 2 0 9 -

210, 2 36 -237 , 239

Right and le ft branches o f the  artioventricu lar 
bundle (Crus dextrum  and sin istrum , bundle 
o fT A W A R A ) 17,20 

Right ventric le  17 
Right ventricu la r hypertrophy 7, 15 
R igh t-to -le ft shunt 7 
Rima oris 42
R IO LAN 's anastom osis 97, 140, 143, 145-147 
Rugae vaginales 207, 209

s
Saccus aorticus 6
Salpingitis, pouch o f DOUGLAS 237 
Salpinx (Tuba uterina) 139, 160, 203, 2 0 5 -2 0 8 , 

211-212, 234 
SAN TO R IN I's duct (D uctus pancreaticus acces­

sorius) 88, 117, 121, 124 
Scalene gap 60 
Scapula 5, 6 3 -6 5 , 68 
Scapular 29
-  borders of the  lungs 29 
Scrotum  182, 184, 187, 236 
Segm ental bronchi 36
-  bronchoscopy 37 
Segmentum (-a)
-  anterius
-  -  (Hepar) 107 
 inferius
-  —  (Hepar) 108
-  —  (Ren) 165
------(Pulm o dexter) 36
------(Pulm o sinister) 36
------superius
----------(Hepar) 108
-  —  (Ren) 165
-  apicale (Pulm o dexter) 36
-  apicoposterius (Pulmo sinister) 36
-  basale 
 anterius
----------(Pulmo dexter) 36
----------(Pulmo sinister) 36
-  laterale
----------(Pulm o dexter) 36
----------(Pulm o sinister) 36
- -----  m ediale (cardiacum) (Pulm o dexter) 36 
------posterius
----------(Pulmo dexter) 36
----------(Pulm o sinister) 36
-  bronchopulm onalia  3 6 -3 7
-  inferius (Ren) 165
-  laterale
------inferius (Hepar) 107-108
-  -  (Pulm o dexter) 36
------superius (Hepar) 107-108
-  lingulare
------inferius (Pulm o sinister) 36
------superius (Pulmo sinister) 36
-  m ediale
------inferius (Hepar) 107-108
------(Pulm o dexter) 36
------superius (Hepar) 107-108
-  posterius
------inferius (Hepar) 107-108
------(Pulm o dexter) 36
-  -  (Ren) 165
------superius (Hepar) 107-108
-  renalia 165
-  superius
------(Pulm o dexter) 36
------(Pulm o sinister) 36
------(Ren) 165
Seminal vesic le  (Gl. vesiculosa) 178, 183, 190 
S em in iferous tubu les 188 
Septula tes tis  188-189  
Septum
-  atrioventricu lare (Pars m em branacea) 7
-  interatria le  17-18
-  in terventricu lare 6 -8 , 17-20, 66
-  -  (Pars mem branacea) 7
-  -  (Pars m uscularis) 7
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Septum
-  oesophagotracheale 31
-  -  deve lopm ent 31
-  penis 192
-  prim um  7
-  scroti 187, 189, 191
-  secundum  7
-  spurium  7
-  transversum  72
-  vesicovaginale 237
Septum  form ation , developm enta l steps 7 
Shoulder jo in t 68
Sinu-atrial node (Nodus sinuatrialis, node of 

KEITH-FLACK) 20-21 
Sinus
-  anales (anal cryp ts) 2 22 -2 2 3 , 227
-  aortae 19, 67
-  coronarius 13, 15, 25
-  epid idym id is  188
-  obliquus pericardii 11,13
-  paranasales 28
-  prosta ticus 177
-  renalis(-es) 1 5 6 ,1 6 7 -1 6 8 ,1 7 3 -1 7 4
-  transversus pericardii 11, 13, 62, 66
-  trunci pulm onalis 15
-  urogenitalis 163
-  venarum  cavarum 25 
Sinus septum  7 
Sinus valves 7
Situs
-  cordis 10
-  inversus 73
-  v iscerum  130-136 
Small in testine
-  See also In testinum  tenue
-  autonom ic innervation 100
-  cross-section  87
-  m esenteries 137
-  p rojection onto  th e  ventral abdom inal 

w all 86
-  regional lym ph nodes and lym ph vessels 99
-  tum ors  71
-  ve ins 98
-  w all s tructu re  87 
Sonography See u ltrasound image(s)
Spatium
-  epidurale 154
-  extraperitoneale 70, 158 
 pelv is 70, 158
-  profundum  perinei 1 9 7 ,1 9 9 ,2 0 1 ,2 1 7 ,2 1 9
-  retroperitoneale 70, 158
-  re tropubicum  (space of RETZIUS) 2 09 -210 , 

2 36 -237 , 239
-  re trorecta le  209
-  subarachnoideum  63
-  superfic ia le  perinei 1 9 7 ,1 9 9 ,2 0 1 ,2 1 7 ,2 1 9  
Sperm atic cord See Funiculus sperm aticus 
Spina
-  iliaca
------anterio r superio r 74, 93, 182, 210
------poste rio r superio r 161
-  ischiadica 238
-  scapulae 29, 63 
Spinal cord injuries 54
Spleen (Splen, Lien) 72, 74, 8 0 -8 1 , 93, 98, 

102-103, 110-111, 120-121, 128-129, 131- 
133, 139, 142, 151, 153-155, 161

-  contact area on the  posterio r w all o f the 
stom ach 79

-  infarction 129
-  peritoneal duplicatures 129
-  rupture 71, 129 
Spontaneous breathing 30 
Sternal line, borders of the  lungs 29 
Sternum  51, 62, 65, 67, 74, 210 
Steroid horm ones, adrenal gland 170 
Stomach 30, 75, 77, 85
-  See also Gaster
-  a rteries 80
-  autonom ic innervation 84
-  contact areas 79
-  -  o f the  anterior w all 79 
 o f the  poste rio r w all 79

Stomach
-  deve lopm ent 72
-  e x it 77
-  inner m uscle layers 76
-  lym ph nodes and lym ph vessels 82
-  lym phatic drainage sta tions 83
-  parasym pathetic fib res 84
-  projection
------onto  the  body surface 86
-  -  onto  the  ventral abdom inal w all 74
-  regional lym ph nodes 83
-  sym pathetic  fib res 84
-  veins 81
-  w all 78 
Stratum
-  circulare 
 recti 223
-  -  (Tunica m uscularis, Duodenum ) 89
-  -  (Tunica m uscularis, Gaster) 76, 78 
 (Tunica m uscularis, In testinum  cras­

sum) 87, 94
-  -  (Tunica m uscularis, In testinum  tenue) 87 
 (Tunica m uscularis, Oesophagus) 44
-  longitudinale
-  -  recti 222 -2 2 3
------(Tunica m uscularis. Duodenum ) 89
------(Tunica m uscularis, Gaster) 78
-  -  (Tunica m uscularis, In testinum  cras­

sum) 87, 94
------(Tunica m uscularis, In testinum  tenue) 87
------(Tunica m uscularis. Oesophagus) 44
SUDECK's po in t 224 
Sulcus
-  aorticus 35
-  arteriae subclaviae 35
-  coronarius 12-13, 15, 25
-  in terventricu laris
-  -  anterior 12, 15
-  -  poste rio r 12-13, 15, 25
-  te rm ina lis 13
-  venae brachiocephalicae 35
Superior thoracic aperture, neurovascular s truc ­

tu res 60 -6 1  
Suprarenal a rteries 172
-  varia tions 172
Suprarenal g lands 122, 166, 170
-  in the  re troperitoneal space 164 
Suprarenal ve ins 172
-  varia tions 172 
Surfactan t 30 
Sym pathetic  innervation
-  em ission 194
-  perfus ions o f the  in testines 100 
Sym pathetic  tonus, increased
-  heart rate 23
-  hypertension  23
-  tachycardia 23 
Sym pathetic  trunk  2, 58
Sym physis pubica 74, 150, 181, 196-197, 202,

2 09 -2 1 0 , 214, 216, 232, 236, 2 3 8 -2 3 9  
System ic c ircula tion 2 
Systole 16

T
Tachycardia
-  ECG 22
-  increased sym pathetic  tonus 23 
Taenia
-  libera 9 4 -9 5 , 130, 134
-  m esocolica 9 4 -9 5
-  om entalis 9 4 -9 5 , 130
TAW ARA, node of (Nodus atrioventricu la ­

ris) 20-21 
Tela
-  subm ucosa
------(Duodenum ) 89
------(Gaster) 78
-  -  (In testinum  crassum ) 94
------(In testinum  tenue) 87
------(Oesophagus) 44
------(Peritoneum  viscerale) 87

Tela
-  subserosa
-  -  (Gaster) 78
-  -  (Ileum) 91
-  -  (In testinum  crassum ) 94
-  -  (In testinum  tenue) 87
-  -  (Jejunum ) 91
-  -  (Peritoneum  viscerale) 87 
Term inal ileum  95 
Testicular cancer 1 85 ,19 4
-  lym ph node m etastases 195
-  transscrota l tes ticu la r b iopsy 195 
Testis (Orchis) 160, 183, 185, 188-189, 191,

194
-  coverings 187, 191
-  lobules (Lobuli testis) 188
-  prim ordial 163 
Testosteron 183
-  W O LFFIAN  ducts, d iffe rentia tion  185 
Thigh, m uscles 196
Thoracic aorta 4 3 -4 4  
Thoracic cage
-  in ferio r 151
-  postero-anterio r radiograph 5
-  radiograph 41 
Thoracic cav ity  62, 68
-  radiograph 5, 41
-  transverse section 6 4 -6 7
-  -  com puted  tom ography 65 
Thoracic constric tion , oesophagus 45 
Thoracic viscera 1 -6 8
-  radiograph 5, 41 
Thoracic w all, layers 115 
Thorax
-  com puted tom ography 3
-  conventional radiograph 5
-  MRI 3
Thym us 40, 5 0 -5 3 , 160
-  o f an adolescent 51
-  in a new orn  51 
TO DARO's tendon 1 6 -1 7 ,2 0  
Trabecula(-ae)
-  carneae 18
-  septom argina lis 17, 21
-  splenicae 129
Trachea 2, 5, 28, 3 0 -3 3 , 38, 43 , 4 5 -4 6 , 48,

51, 54, 5 6 -5 8 , 60, 6 2 -6 4 , 161
-  p rojection onto  the  ventral thorac ic  w all 28 
Tracheo-oesophageal fis tu la  30
Traction diverticu la  45 
Transoesophageal echocard iography 66 
Transposition o f the  great vessels 7 
Transscrotal tes ticu la r b iopsy 195 
Transurethral catheter, position ing  180 
Transverse colon See Colon transversum  
TREITZ hernias 136
TREITZ, m uscle o f (M . suspensorius) 89 
Tricuspid valve (Valva atrioventricu laris dext­

ra) 4, 6, 16-17, 62, 67
-  p rojection onto  the  ventral thorac ic  w all 4 
Trigone o f the  b ladder (Trigonum vesicae) 177 
Trigonum
-  cholecystohepaticum  (CALOT's triangle) 118
-  fib rosum
-  -  dextrum  16 
 s in is trum  16
-  pericardiacum  4, 40
-  thym icum  40, 50
-  vesicae 177 
Truncus(-i)
-  a rte riosus 6
-  brachiocephalicus 1 2 -1 3 ,4 3 -4 5 ,4 8 ,5 1 , 

5 4 -5 6 , 62, 64
-  b ronchom ediastina lis 39, 48 , 60 -6 1
-  coeliacus 46, 80, 96, 103, 110, 122, 125,

140, 142, 144, 165, 226, 228, 231
-  -  branches 142
-  -  o rig ins 144
-  costocerv ica lis  56, 60 -6 1
-  in ferio r 60 -61
-  in testina lis 48, 99, 229
-  jugularis 48, 60
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Truncus (-i)
-  lum balis(-es) 99, 229
-  -  dexter 229
-  lum bosacralis 2 30 -2 3 2
-  pulm onalis 5 -6 , 8 -10 , 12-13, 15, 19, 2 4 -2 5 , 

41, 55, 6 5 -6 6
-  subclavius s in is te r 61
-  sym path icus 2, 5 2 -5 3 , 5 6 -5 8 , 6 0 -6 1 , 6 4 -  

65, 67, 100, 151, 154, 156, 194, 230-231
-  thyrocervica lis 60 -6 1
-  vagalis
-  -  anterio r 58, 84, 100, 231
-  -  poste rio r 84, 100, 231
Tuba uterina (Salpinx) 139, 160, 203, 2 0 5 -2 0 8 , 

211-212, 234
-  peritoneal duplicatures 206, 208 
Tuber ischiadicum  199, 202, 217, 2 3 9 -2 4 0  
Tuberculum  pubicum  202
Tubulus
-  distalis 168-169
-  proxim alis 168-169  
Tunica
-  adventitia
------(In testinum  crassum ) 94
------(Oesophagus) 44
------(Trachea) 33
-  albuginea
-  -  corporum  cavernosorum  186, 191-192,

236
-  -  (Testis) 188-189
-  dartos 187, 189, 191, 236
-  fibrosa (Splen) 129
-  mucosa
------(Gaster) 78
-  -  (In testinum  crassum ) 94 
 (In testinum  tenue) 87
-  -  (Oesophagus) 44  
 (Trachea) 33
-  -  (Uterus) 207
-  -  (Vesica biliaris) 117
-  -  (Vesica urinaria) 177
-  m uscularis
------(Duodenum ) 89
------(Gaster) 76, 78
-  -  (In testinum  crassum ) 94
-  -  (In testinum  tenue) 87 
 (Jejunum) 91
------(Oesophagus) 44, 76
------(Rectum) 222
-  -  (Uterus) 207
------(Vesica urinaria) 177-178
-  serosa
------(Gaster) 78
------(Ileum) 91
-  -  (In testinum  crassum ) 94
------(In testinum  tenue) 87
------(Jejunum) 91
------(Lobus hepatis dexter) 105
-  -  (Lobus hepatis s inister) 105 
 (Oesophagus) 44
------(Perim etrium ) 206
------(Splen) 129
------(Uterus) 207
------(Vesica biliaris) 117
-  vaginalis tes tis  187-189,191

u
Ulcus
-  duodeni 90
-  -  endoscopy (duodenoscopy) 90
-  -  radiograph w ith  contrast im aging 90
-  ventricu li 71, 78 
U ltrasound image(s)
-  kidney 173
-  liver 114
-  liver veins 114
-  pancreas 127
-  pancreatitis  155
-  porta l vein 114
-  Vv. hepaticae 114 
Um bilical cord 9

Um bilical hernia 73 
U m bilicus 182 
Upper abdom inal situs
-  abdom inal surgery 133
-  deve lopm ent 72
-  position  o f the  viscera 130-132
-  re troperitonea l organs 122
Upper intestina l tract, haem orrhage 89 
Upper respira tory tra c t 28, 3 2 -3 3
-  deve lopm ent 30
U reter 139, 160, 162-167, 171, 174-176, 178, 

180, 183, 185, 194, 198, 203, 2 0 5 -2 0 6 , 
2 0 8 -2 0 9 , 221, 228, 2 3 3 -2 3 5 , 237, 240

-  com m on variations, radiographs 176
-  constric tions 175
-  course 175
-  crossing, M EYER-W EIGERT's rule 176
-  duplex 176
-  fissus  176
-  irreversible damage, hyste rectom y 175
-  parts 175
-  radiograph 176 
U reteric bud 162
U reteric co lic, renal concrem ents 175 
U reteric o rifice  163
-  cystoscopy 177
Urethra 179, 186, 190, 204, 216, 236
-  bends 179
-  fem inina  1 6 0 ,1 8 0 -1 8 1 ,2 0 3 ,2 1 0 ,2 1 6 ,2 1 9
-  masculina 160, 177-178, 181, 190, 192, 194, 

197
Urethral fo lds  1 84 ,20 4
-  incom ple te  fusion 184 
Urethral groove 184
Urinary b ladder See Vesica urinaria 
Urinary incontinence 214 
Urinary organs
-  deve lopm ent 163
-  in man 183
-  in w om an 183 
Urinary pole 168 
Urinary system  160 
U rogenital fo lds 184 
U terine neck 209
Uterus 93, 160, 203, 2 05 -2 1 0 , 216, 2 34 -2 3 5 ,

237
-  anteflexion 208
-  anteversion 208
-  connective  tissue  spaces 209
-  descensus 214
-  duplex 205
-  w ith  foe tus  210
-  ligam ents 209
-  peritoneal duplicatures 206, 208
-  position  208
-  prolapse 214
-  re tro flexion  208
-  retroversion 208
-  septus 205
-  subseptus 205 
U triculus prostaticus 177 
Uvula vesicae 177

V

Vagina 160, 180, 2 0 3 -2 0 5 , 2 07 -2 0 8 , 210-211, 
215-216, 219, 234, 239

-  descensus 214
-  m usculi recti abdom inis 155
-  position  208
-  prolapse 214
Vagotom y, se lective  proxim al o r tota l, gastric 

ulcer 84 
Valva(-ae)
-  aortae 4, 6, 16, 19, 62, 6 6 -6 7
-  atrioventricu laris
-  -  dextra (Valva tricuspida lis) 4, 6, 16-17, 62,

67
------s inistra (Valva m itralis) 4, 6, 16, 18-19,

6 6 -6 7
-  cordis 16

Valva (-ae)
-  ileocaecalis (ileocaecal valve, BAU HIN 's val­

ve) 86, 95
-  trunc i pulm onalis 4, 6, 16 
Valvula(-ae)
-  anales 222 -2 2 3
-  fo ram in is ovalis 7, 18
-  sem ilunaris
-  -  anterior 16
-  -  dextra
-  —  (Valva aortae) 1 6 ,6 6
----------(Valva trunci pulm onalis) 16, 19
------posterio r (Valva aortae) 16, 19, 62, 66
-  -  sinistra
----------(Valva aortae) 16, 19, 66
-  —  (Valva trunci pulm onalis) 16
-  sinus coronarii 7, 17, 21
-  venae cavae inferioris 7, 17, 21 
Varicocele 171, 193
Vas(-sa)
-  lym phatica 87, 191
-  privata (Pulmo) 38
-  publica (Pulmo) 38
-  recta 169 
Vena(-ae)
-  appendicularis 111, 141
-  arcuata (Ren) 169
-  atriales 25
-  axillaris 6 0 -6 1 , 64, 68
-  azygos 4 6 -4 8 , 52, 5 6 -5 7 , 6 4 -6 7 , 112, 155
-  brachiocephalica 40, 50, 5 2 -5 3 , 60
-  -  dextra 13, 51, 54, 57
-  -  s inistra 13, 46, 51, 54, 57, 6 1 -6 2
-  bronchiales 52, 57
-  bulbi
-  -  penis 197 
 vestibu li 218
-  cardiaca(-ae) (cordis)
------magna 12-13, 18, 25, 67
-  -  media (V. in terventricu laris posterior) 13,

25, 62
-  -  m inim ae (Vasa THEBESII) 25
-  -  parva 12, 25
-  cava
------in ferio r 5 -6 , 8 -9 , 11, 13, 15, 17, 20, 25,

4 6 -4 7 , 55, 57, 72, 81, 98, 104-105, 107- 
108, 111-112, 114, 122, 127, 141, 144, 
149-150, 154-156, 164-165, 171-173,
193, 225, 2 2 8 -2 3 0  

----------tributa ries 228
-  -  superio r 4 -6 ,  8 -13 , 15, 17, 21, 25, 44, 46,

48, 5 1 -5 2 , 5 4 -5 5 , 57, 6 4 -6 6
-  centralis
------(Gl. suprarenalis) 170
-  -  (Hepar) 106
-  cephalica 68
-  circum flexa fem oris  m edialis 238
-  colica
-  -  dextra 98, 111, 141, 145
-  -  media 98, 111, 141, 145, 147
-  -  sinistra 98, 111-112, 141, 145, 147
-  cordis 25
-  cortica les radiatae 169
-  crem asterica 191-192
-  cystica 98, 111, 116, 141-142
-  dorsalis 
 profunda
----------c litorid is  216, 237
----------penis 192, 197, 233, 236
-  -  superfic ia lis  penis 1 92 ,23 6
-  epigastrica
-  -  in ferio r 112, 233, 237 
 superfic ia lis  112
-  fem ora lis 2 3 8 -2 3 9
-  gastrica(-ae)
-  -  breves 8 0 -8 1 , 98, 111, 141
-  -  dextra 8 0 -8 1 , 98, 111, 141
-  -  s inistra 4 6 -4 7 , 8 0 -8 1 , 98, 111-112, 141-

142, 150, 155
-  gastroom enta lis 80
-  -  dextra 8 0 -8 1 , 98, 111, 141-142, 144
-  -  s inistra 46 , 8 0 -8 1 , 98, 111, 141-142, 144
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Vena (-ae)
-  glutea
------in ferio r 225, 238
------superio r 225
-  hem iazygos 4 6 -4 7 , 53, 57, 62, 112, 155
-  -  accessoria 46, 53, 57
-  hepatica(-ae) 8 -9 ,9 8 ,  105-106, 111-112,

141, 228
-  -  dextra 108, 149, 154
-  -  interm edia 108
------s inistra 108, 149-150
-  -  ultrasound im age 114
-  ileales 98, 111, 141, 145
-  ileocolica 98, 111, 141
-  iliaca
-  -  com m un is 112, 148-149, 175, 215, 225,

228, 232
-  -  externa 225, 2 3 3 -2 3 4 , 237
-  -  interna 112, 225, 234, 240
-  intercostales posteriores 46 , 5 2 -5 3 , 5 6 -5 7 ,

6 6 -6 7
-  interlobaris (Ren) 169
-  interlobularis 106
-  in terventricu laris 
 anterio r 12, 25
------poste rio r (V. cardiaca [cordis] media) 13,

25
-  jejunales 98, 111, 141, 145, 147
-  jugularis interna 39, 44 , 46, 54, 6 0 -6 1 , 68
-  lumbalis(-es) 228 
  ascendens 57
-  marginalis
-  -  dextra 25 
 sinistra 25
-  m ediastinales 57
-  m esenterica
-  -  in ferio r 81, 98, 111-112, 141, 147, 225 
 branches 98, 111
----------course in the  re troperitoneal space 147
-  -  superio r 81, 96, 98, 111-112, 122-123,

141, 144-145, 147-150
----------branches 111
----------course 145
-  obliqua atrii s in istri 25
-  obturatoria 1 9 6 ,2 1 5 ,2 2 5 ,2 3 3 ,2 3 8 -2 3 9
-  oesophageae/oesophageales 4 6 -4 7 , 57,81, 

98, 111-112, 141
-  ovarica(-ae) 112, 175, 2 0 6 -2 0 8 , 228, 234,

237
-  -  dextra 165
-  -  s inistra 165-166, 171
-  pancreaticae 98, 111, 141
-  pancreaticoduodenalis(-es) 98, 111 
 superio r poste rio r 141
-  paraum bilicales 111-112
-  pericardiacae 57

Vena (-ae)
-  pericardiacophrenica 1 1 ,5 1 -5 4
-  perinealis 197
-  phrenica in ferio r 4 6 -4 7 , 112, 171, 228
-  portae hepatis 8 -9 , 47, 8 0 -8 1 , 98, 104, 108,

110-112, 114, 118, 122-123, 127, 141-142,
144, 149-150, 154-156

-  pudenda(-ae)
-  -  externa 191
-  —  profunda 192
------interna 1 9 7 ,2 0 0 -2 0 1 ,2 1 8 ,2 2 5 ,2 3 3 -2 3 4 ,

2 38 -2 4 0
-  pulm onalis(-es) 38, 41, 52
-  -  dextra(-ae) 10, 13, 15, 18, 25, 35, 44
-  —  in ferio r 11, 66
-  —  superio r 11, 66
-  -  sinistra(-ae) 9, 13, 15, 25, 44, 53, 62
----------in ferio r 1 0 -11 ,18 , 35, 62, 6 6 -6 7
---------superio r 10-11, 18, 35, 62, 65
-  rectalis(-es)
-  -  inferiores 112, 141, 225, 2 3 3 -2 3 4
-  -  mediae 1 4 1 ,2 2 5 ,2 3 3 -2 3 4
-  -  superio r 98, 111-112, 141, 147, 225, 234
-  renalis(-es) 156, 164-168, 171, 175, 193,

228
-  -  course 171
-  -  dextra 148-149, 165, 172-173
-  -  s inistra 112, 127, 165, 172
-  sacralis mediana 225, 228
-  saphena magna 239
-  sigm oideae 98, 111-112, 141, 147, 225
-  splenica (lienalis) 81, 98, 111-112, 122-123, 

127, 129, 141, 144, 147, 151, 154-156
-  -  branches 111
-  stellata (Ren) 169
-  subclavia 44, 51, 54, 57, 63
-  -  dextra 39, 46, 54, 60
-  -  s inistra 39, 61
-  subcostalis 57
-  suprarenalis(-es) 166, 172
-  -  dextra 164, 171-172, 228
-  -  media 164
-  -  s inistra 164-165, 171 -172 ,228
-  testicu la ris 112, 165-166, 171, 1 92 -1 9 3 ,22 8  
 course 193
-  thoracica interna 40, 5 0 -5 1 , 64
-  thyro idea in ferio r 46, 51
-  um bilica lis 8, 103, 210
-  uterina 234
-  ventricu li
-  -  dextri anteriores 25
-  -  s in is tri posteriores 25
-  vertebra lis 46
-  vesicalis in ferio r 233 
Ventral pancreatic bud 103, 121 
Ventricu lar septal d e fe c t 7

Ventriculus
-  dexter 4, 6, 8 -10 , 12-13, 15, 17, 25, 55, 6 6 -  

67, 150
-  s in is te r 4 -10 , 12-13, 15, 17-19, 25, 41, 44,

55, 6 6 -6 7
Vertebra
-  lum balis 155-156
-  thoracica 6 3 -6 8 , 154
Vesica
-  b iliaris (fellea) 8, 42, 8 0 -8 1 , 93, 98, 102 - 

104, 107-108, 110-111, 115-119, 121, 127,
131-132, 142, 156

-  -  p rojection onto the  body surface 86
-  urinaria 8, 93, 137-139, 148-149, 160, 162, 

177-178, 181, 183, 185-186, 190, 194, 203,
205, 2 08 -2 1 0 , 216, 219, 221, 223, 2 3 3 -2 3 5 , 
2 3 8 -2 3 9

------lym ph nodes 235
------in man 181
-  -  in w om an 181
Vestibule  (Vestibulum  vaginae) 202
Vestibulum
-  bursae om enta lis  132-133
-  nasi 28
-  oris 42
-  vaginae 180, 202
Villi in testina les 87
Visceral surgery, liver segm ents 108
Vortex cordis 15
Vulvar carcinom a, lym ph node m etastases 213

w
W h ite  pulp, spleen 129 
W IR SU N G 's d uc t (D uctus pancreaticus) 8 8 -  

89, 117, 121, 123-124, 127, 148-149
-  varia tions o f the  junction  124 
W O LFFIAN  duct (D uctus m esonephri-

cus) 1 62 -1 6 3 ,20 5
-  d iffe rentia tion, testoste ron  185 
W O LFF-PARKINSON-W HITE syndrom e,

ECG 22

z
ZENKER's d iverticu la  45 
Zona
-  alba (Canalis analis) 222
-  co lum naris (Canalis analis) 222 -2 2 3
-  cutanea (Canalis analis) 222 -2 2 3
-  orbicularis 238
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