CLINICAL ANATOMY

ABDOMEN

Inst. of Anatomy, 1st and 2nd Medical Faculty
3rd Surgical Clinic, 1st Medical Faculty



Surgical anatomy
Approaches to the peritoneal
cavity

ANTERIOR ABDOMINAL WALL



ABDOMINAL WALLS

Superior — diaphragm

Posterior — m. psoas major, m. quadratus
lumborum

Inferior — pelvic floor (m. levator ani, m.
coccygeus)

Anterior and lateral — oblique muscles and m.
rectus abdominis

Internal surface of muscles — covered by
transversal fascia and by peritoneum



Abdominal cavity v. peritoneal cavity

 Abdominal cavity = peritoneal cavity +
retroperitoneal (praeperitoneal space)



Projections of
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ANTERIOR ABDOMINAL WALL
LINEA ALBA

Cord of connective tissue
Extend — sternum (xyphoid process) —
symphysis, pubic bones

Aponeurotic parts of obligue muscles
attache to the linea alba at the midline

One of the surgical approaches to the
peritoneal cavity (midline incision)



m. rectus abdominis, vagina mm. recti abdominis
linea alba, m. obliquus abdominis ext.



m. obliquus abdominis internus
m. transversus abdominis, linea semilunaris



Structure of the vagina mm. recti abdominis




Superficial veins of the
thoracic and abdominal wall

v. thoracica lateralis
v. thoracoepigastrica

vv. Paraumbilicales (lig. Teres hepatis)
v. epigastrica superficialis
v. circumphlexa ilium spfc.
Cavo-caval anastomosis

Porto-caval anastomosis
(caput medusae)
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Sensory innervation of
the anterior abdominal
and thoracic wall (skin
and peritoneal
innervation)

Somatosensory innervation :

Intercostal nerves
n. iliohypogastricus
n. llioinguinalis

Somatic pain : from
abdominal wall and parietal
peritoneum, sharp and well
localized

Visceral pain : from viscera,
autonomic nerve fibers,
distension, muscular
contraction, vague,
nauseating, poorly localized,
tends to be referred




Referred pain

» Visceral disease- frequently accompanied by pain
which is referred to parts of body surface

* In this cutaneous area skin is hyperesthetic, exhibits
vasomotor changes and contractions of muscles
(defense musculaire, resting position)

* This cutenaous zones are termed Head zones —

roughly coincides with the segmental innervation of
the skin



1 1 Obr. 15.15. Headovy zony, kozni
projekce z vnitfnich organi
1 - branice (C.)
2 - Huénik (Th,_,,)
2 3 - jicen (Thas)
4 - srdce ':Th;.al
5 — Zaludek (Thy,)
V 6 — jatra a Zlu€ové cesty (Th,_,,)
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9 - ledviny, varle (Thio-L,)
10 - mocovy méchyr (Th,,-L,)
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HEAD ZONES ESs =antericky syatim submukoshi (Melsshsrova pléton)

ESm = entericky systém myentericky (Auerbachova pletefi)



Two reasons
(indications) for
opening of
abdominal cavity

Diagnosis
Treatment




Noninvasive examination:
Ultrasound examination- sonography
RTG — computer tomography (CT)
Nuclear magnetic resonance (MRI)
PET/CT (application of isotops)

Invasive examination (endoscopy)
upper endoscopy, coloscopy, enteroscopy,
enteral camera
Endosonography - combination sono and endoscopy
Exploratory laparotomy



Diagnostic procedures -
invasive: sono - puncture,
CT - puncture
Endosonography- puncture




Approaches to the peritoneal cavity :

 Laparoscopic approaches

» Laparotomic approaches (open)

« Surgeon preference is the determinant of
which operation is performed



Laparoscopy

puncture — Veressi needle
kapnoperitoneum - CO,
Elevation of the abdominal wall
(never air — danger of air embolism]

Complications:
Injury of epigastric vessels
Puncture of intestine




Obr. 3. Laparoskopicka vé2 firmy Wolf
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)br. 40. Protindni mezokola kolon ascendens harmonickym skalpelem




Why laparoscopy ?

Short-termed reasons — shorter hospital stay,
shorter covalescence, decreased
postoperative narcotic use, early restoration
of peristaltic movements, better results of
pulmonary function tests

Long-termed reasons -
Lesser frequency of abdominal hernias



Middle laparotomy
Pararectal incision




PARARECTAL INCISION







A transverse right lower quadrant inc’sion
Appendectomy




Subcostal incision



Pfannenstiel ‘s incision







ercedes-Benz Stern incision




Anterior abdominal wall

2. Inguinal canal,
inguinal hernia

Direct X indirect



Superficial
inguinal ring

Spermatic
cord

Round
uterine
ligament

Canalis inguinalis
Aponeurosis m. obliqui abdominis externi
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M. Obllquus abdomlnls
internus -

J Pars lateralis

Pars madialis

Fascla spermatica
tama
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Ligamentum indg.
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Ligamentum int
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Fascia cremaster
Funiculus spema

} M. cremaster



Spina iliaca
anlenion superiof

Aponeurose des
M. obliquus extermus abdominis .
Podtoneiin Anulus mquinalis profundus
'.- e e '
Vasa epigastrica inferiora o

M. transversus abdominiz

N. ilioinguinalis

M. ebliquus internus abdominis
abliterierter Processus vaqinalis peritanel
Ductus deferens

A.und V. testicularis

Ligamentum inguinale

Leistenkanal

Anulus mquinalis superficialis =

Tuberculum pubicum

Fascia abdominalis superficialis

Ramus fermoralis des

! 'l F
M. cremastar N, genitofemoralis

Ligamentum inquinale

N. ilioinguinalis i '

A. ductus deferentis

M. obliquus internus abdominis

Processusvaginalis peritone Fascia spermatica externa

{obliteriart) Fascia spermatica intemna
Plexus pampiniformis i s
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Aponeurose des
K. oblicquus
el abdominis

Y. obliquus inteimis
abdominis

Fascla transyersalis im
muskaiirejen Drejack

Ligamentum reflem
= {085 sChas Band

Fascia fpermatica
extema

K cremasted und
Fascla cremasiankca

M. Transversus abdominis

M. oblqUus intemis
abdaminis

Apaneumnse des
. obliguus exierns
abdominis

1)

—=!

M. transversus
abdominis

Ligamentum inguinale
= Falloppho'sches
= Poupart'sches Eand

Fasca cremastarica und
M. cremaster

Fascla spermatica Intema
auf dem Funiculus sparmaticus



lus spermaticus
uinalis medialis
aptum lacunare

rat’sches Band
Symphysis pubica

Attenuated
areas:

Deep
inguinal ring

Inguinal
triangle



Ligamentum interfoweolars Ductus deferens und
= Hesselbach'sches Band M. cremaster

. transversus abdominis und

A und V. eprgastrica inferior Fagiia |'
ascia tiansversalis

M. rectus abdominis und

: . Anulus inguinalis profundus
Fascia transversalis

Ligamentum inguinale

| B A arcumflexa ihum profunda
Fascia transversalis im

Hesselbach schen Dreieck

Rami pubici W thacus und Fascia thaca
- N. femoralis
Falk inquinalis = Henle'sches Band
M. soas maj
Ligamentum inguinale i
= Poupart'sches Band
Ramus fernoralis des
Lgmnentum hoimre N. genitofemoralis
Septum femorale
Ligamentum pectingale o
= (ogper sches Band A und V. iliaca extema ires.)

Hadi liaci externi

Fascia pectinea
und M. pectineus



Four walls of the inguinal canal

Lower —inguinal ligament

Anterior — aponeurosis of the m. obliquus
abdominis externus

Superior — obligue mucles

Posterior — transversal fascia +
peritoneum



- Plica umbilicalis

' mediana (urachus),

" medialis (a.umbilicalis),
. lateralis (vasa

- epigastrica inf.)

Fovea supravesicalis

. Fovea inguinalis
medialis
“ (trigonum inguinale)

Fovea inguinalis
lateralis
(anulus ing. prof.)



Hernia supravesicalis —
fovea supravesicalis

Hernia inguinalis directa —
trigonum inguinale — anulus ing. spfc.

Hernia inguinalis indirecta —
anulus ing. prof. — anulus ing. spfc.
event. Hernia scrotalis

Hernia femoralis — septum femorale in
lacuna vasorum- fossa iliopectinea —
hiatus saphenus



M. obliquus externus abdominis N\ n

M. obliquus intemus abdominis \

M. transversus abdominis

A. epigastrica inferor und
Plica umbilicalis lateralis Anulus
= Plica epigastrica inguinalis

superficialis
Fascia spermatica externa

M. cremaster und
Fascia cremasterica

Fascia spermaticainterna

Epididymis

Testis

—— Peritoneum parietale

Fascia transversalis

Anulus inguinalis profundus
Ligamentum interfoveolare

~o— Plica umbilicalis mecdhialis
T —

—s_— [igamentum umbilicale medianum
und Plica umbilicalis mediana

L Ductus deferens

Vestigium processus
laqmalla

Lamina panetalis

= Periorchium T"".'H

¢ vaginalis
Laml_na w?caalls testis
= Epiorchium

Cavum serosum scroti



Inguinal hernia repair — implantation of
alloplastic material |
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Open herniotomy with

plastic (polypropylene)
mesh
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3. Supramesocolic part of the

peritoneal cavity



Obr. 10.26. Transverzalni
rez trupem, organy dutiny
berizni a bursa omentalis,
sipka znazomuje vstup deo
bursy, foramen epiploicum
(schematicky)

1 = lumbaini obratel
2 = prava a leva ledvina
3 = slezina
< = ligamentum pancreaticolienale
5 = ligamentum gastrolienale
§ — peritonealni cutina
7 = Zaludex
S - bursa omentalis
9 - pancreas
10 - aorta
11 = v. cava inferior
12 - zatatek duocena
13 = jatra
14 = branice
15 = ligamentum hepatocuodenale
cbsahujici v. pottae, 3. hepatica
propria a ductus choledochus

OMENTAL BURSA (lesser sac) — WALLS
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Obr. 10.22. Peritonealni dutina
na sagitalnim prifezu
1 = jatra
2 - pentonedini dutina
3 - Zaludek
4 = omentum minus
5 = bursa omentalis
6 - pancreas
7 - pars horizontalis duoceni
8 - recessus inferior bursae omentalis
9 - colon transversum
10 - omentum majus
11 = radix mesenterii 5 Klickami
tenxeho streva
12 = excavatio vesicouterina
13 = excavatio rectoutenna
14 - rectum
15 = mocovy mechyr

OMENTAL BURSA




BILIARY DUCTS

Sl drier v

Cyslic anlify rins
through Calot’s iriangle
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Right and leit Fight and lefl hepatic arteries

hepatic ducts

Hepatic artery proper
Cammeon
hepatic duct Anterior layer of

: lesser omentum (cut edge)
Cwshc

artery

Right gastric artery

Cystic duc
Common hepatic artery

Hepatic
portal vein Castroduadenal artery
Liver

. ———5tnmach
[ emman e
bile duct 2

Gallbladder
Hepatic ducts
Superior (151}

p.arl ﬂf > : . d ’d_-.‘
duadenum . - § Eia Right Left

Cwstic duct
Transwerse
Shiy e
colon (out) :
@p.nlra.l Smoath
fraled part

Head of
pancreas

Common

infurdibulum hepatic

i II,E‘F {Hartmann’s . i duct
H 3 pouch] W e B Cland
FlEN ; K orifices
Body
Galllsladder
(Common
bile duct

Fundus

Descending
(2nd) part of
ducdenum

Famcreatic

Hepatopancreatic iy

ampulla {Vater)

pajar duadenal papilla Pvater)

Extrahep.
Biliary ducts

Obr. 5.33. Vesica biliaris a ductus cysticus. 1 -
£ ndus, 2 — corpus, 3 — plicoe mucosae, 4 — collum,
5 — ductus cysticus, & — ductus chcledochu,r.l, 7= duc-
tus hepatieus communis, B — ductus hepaticus cx. et

1M,



Papilla Vateri

Minor
duodenal
papilla

Circular
tolds

Major
duodenal
papilla

Longitudinal
fold

Interior of descending
(2nd) part of duodenum

(Common) bile duct
(ductus choledochus)

Longitudinal muscle
of duodenum

L::m%iitudilnal Circular muscle
duodena of duodenum

muscle seen

through Pancreatic duct
?np;rr]g;%ar / Sphincter of (commor
ueele hile duct (choledochu

Longitudinal bundle
Reinforcing

fibers Sphincter of pancreatic

duct (inconstant)

Fibers té) | Reinforcing fibers
longitudina _
S]u"ngéﬁ | Duodenal muscle fibers to

longitudinal bundle

Sphincter of hepatopancreatic

Dissection ampulla
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“1 variability of extrahepatic biliary tree and its blood supply



Obr. 4. Priklady varisity vztahil ductus choledochus a ductus pancrea-
ticus: 1 - oblast papilk@iodeni major, 2 - ductus choledochus, 3 - ductus
pancreaticus, Upravessjodie Cihdka (3)

variability of choledochal and pancretaic duct opening
variability of pancrateic ducts
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Obr. 7.7. Truncus coeliacus

6 - 3a. gastroepiploiceae
2 = truncus coeliacus odstupujici

8 - a. hepatica communis
3 = a. gastrica sin. $ - a. gastroduocenalis
4 - slezina 10 - v. potae

5 - a. lenalis 11 = ductus choledochus

12 = a. hepatica propria
13 -2 cywica

15 - jatra
16 = a. pancreaticoduodenal’s s




Intermediate hepatic artery it hepatic artery Right and left inferior phrenic
arteries (shown here from

Hepatic arbery proper Hepatic portal veln common stem

Celiac trunk

Right hepatic artery Common hepatic

artery
Cystic artery Abdominal acrta
Lerdl
Gallbladder gastric Short
artery pastric

arteries

Cystohepatic
triangle
(Calot)

Cystic duct
Commmon hepatic duct

(Comman) bile duct

Right gastric artery

Supraducdenal
artery

Left gastro-omental
{zastroepiploich artery

Gastroduodenal Artery to tail of pancreas

arlery
Creater pancreatic artery

Splenic artery

: Crorsal pancreatic artery

Inferior pancreatic artery

Anastomotic branch

Middle colic artery {cw)

Posterior supeior
pancreaticodundenal
artery (phantom)

Supearior mesenteric artery

Inferior pancreaticoduadanal artery

Anterior superior

pancreaticodundenal artery Posterior branch of inferior

pancreaticoduccdenal artsry

Right @a st_ru-qmental Anterior branch of inferior %];?r;
{gastroepiploic) artery pancreaticoducdenal artery ' {m



PANCREAS - Relations

Hepatic :

) Left gastric vein
portal vein

. o Short gastric
Right gastric vein veins

{cut)

Posterior Splenic vein

superior

pancreatico- (Great)

duodenal pancreatic

vEIn vein

F:rgpyloric; Left

A gastro-omental
, (gastroepiploic)

g : , )

ﬁélirr;?é ric VEIN

VEIn

(Dorsal ar superior}l

Right gastro- pancreatic vein

omental {gastro-
epiploic) vein Inferior

mesenteric vein

Anterior superior

pancreaticoduodenal vein Jejunal and ileal

i intestinal) veins
Tributary from colon (cut) AABAR I

Posterior inferior Left colic vein

pancreaticoduodenal vein
Left testicular
Anterior inferior (ovarian) vessels
pancreaticoduodenal vein
Inferiar

Middle colic vein (cut) mesenteric vein

Right colic vein : S
” Sigmoid veins



Hepatic
portal vein

Celiac nodes
Posterior view

Hepatic nodes
around bile ducts
and hepatic

yerior pancreatic nodes
artery proper

Splenic vein
Inferior mesenteric vein

Superior mesenteric

artery and vein Pancreaticoduodenal

nodes

Superior mesenteric nodes
(central superior group)



Celiac trunk

Hepatic artery proper

Splenic artery

Common hepatic artery
Supraduodenal artery

Gastroduodenal artery
(partially in phantom)

Posterior superior
pancreaticoduodenal artery

{Common) hile duct

Right gastro-omental
(gastroepiploic) artery
(phantom, cut)
Greater pancreatic artery Anterior superior
pancreaticoduodenal artery
(phantam)

Inferior
pancreatic artery

Anastomotic branch
Dorsal

pancreatic artery Posterior branch of

inferior pancreatico-

Superior duadenal artery
mesenteric artery :
Anterior branch of
Inferior inferior pancreatico-

pancreaticoduodenal artery duodenal artery {phantom)

Posterior view



4. Appendix vermiformis and

appendicitis



Lanz’s point
Bispinal linea

Mc Burney's point
Monro linea






Positio:

. praecaecal
. laterocaecal
. lleocaecal

. retrocaecal
« Subcaecal

. pelvic




Lig. appendico-ovaricum



THE ACUTE ABDOMEN :

Clinical syndrome, characterized by the sudden
onset of intense abdominal pain and associated
signs(shock, vomiting, changes in gastrointestinal
peristaltic activity, fever)

Onset is spontaneous or follows trauma



Non — traumatic acute abdomen:

causes
 Inflamatory changes (gastritis,
gastroenteritis, pancreatitis, appendicitis)

* lleus (intestinal blockage)— mechanical
(adhesions, tumor, vascular)

» GIT haemorrhage



Appendicitis

Patients history

Clinical examination (abdominal
evaluation)

Laboratory tests (blood tests)
Rtg, Ultrasound, CT
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Vermiform
appendix fixed
retrocecal

APPENDIX

Positio retrocaecalis



Positio ileocaecalis




Positio retrocaecalis
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Advanced appendicitis




Advanced appendicitis




icitis

Advanced append



Right lower incision (Sprengel and McBurney)







RESECTION OF THE

APPENDIX
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Laparoscopic appendectomy




Laparoscopic appendectomy
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Pyletrombosis

Thrombosis of the
portal vein




' Posttraumatic acute
abdomen

1. Hemoperitoneum
2. Perforation
= of the GIT
L' 3. Combination
& of both
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Splenic rupture and bleeding




ic rupture

Hepat







Vascular diseases




Female 64 y, strong smoker 40 cigarettes daily,
Stenoses of intestinal arteries



Stenosis and sclerotic changes
of the coeliac trunk and its
branches




Retroperitoneal
space

Primarly

Kidney
Suprarenal gland
Vessels and
nerves

Lymph nodes

Secondarily
Duodenum
Pancreas



