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Classification of the abdominal and pelvic organs by levels

Level

Upper abdomen
(above the transverse
mesocolon)

Lower abdomen
(between the
transverse mesocolon
and pelvic inlet plane)

Lesser pelvis

Organs located there

Stomach

Duodenum

Liver

Gallbladder and biliary tract
Spleen

Pancreas

» Smallintestine (excluding the duodenum)
* Large intestine (excluding the rectum)

Note: The transverse colon, while located in the upper abdomen, is
classified functionally as part of the lower abdomen.

* Bladder

* Rectum

» Uterus, fallopian tube, ovary, and vagina

* Portions of the vas deferens, prostate, and seminal gland
(the testis and epididymis are outside the pelvic cavity)




Extra- and intraperitoneal organs

Extra- and intraperitoneal organs

Intraperitoneal

* In the abdominal peritoneal cavity

* In the pelvic peritoneal cavity

Extraperitoneal

» Retroperitoneal (behind the peritoneal cavity)
- Primarily retroperitoneal (already retroperitoneal when
formed)
- Secondarily retroperitoneal (enter the
retroperitoneum during embryonic development)
* Infraperitoneal [ subperitoneal (below the peritoneal
cavity [ below the pelvic peritoneal cavity)

Organs

These organs are completely covered by peritoneum and are attached by a mesentery to
the posterior wall of the peritoneal cavity (the liver and stomach are also attached to the
anterior wall).
» Stomach, small intestine (some of the superior part of the duodenum plus the jejunum
and ileum), spleen, liver, and gallbladder; cecum with the vermiform appendix
(the cecum has a variable peritoneal covering, and partions of variable size may be
retroperitoneal); and the large intestine (transverse colon and sigmoid colon)
Fundus and body of the uterus, the ovaries, and the fallopian tubes

These organs either lack a peritoneal covering (e.g., the kidneys) or are partially covered

by peritoneum (e.g., the duodenum, pancreas, and bladder), usually on their anterior or
superior surface; they do not have a mesentery.

* Kidneys, suprarenal glands (not visible here, lateral to this midsagittal plane), and ure-
ters

* Duodenum (descending, horizontal and ascending [partial]); pancreas; ascending and
descending colon; rectum up to the sacral flexure

» Bladder and distal ureters, prostate, seminal vesicle, uterine cervix, vagina, and rectum
past the sacral flexure
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Greateromentum Epiploic i Transverse
(reflected superiorly) appendices i colon
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Ligamentum
Right lobe teres of liver Hepatogastric Left lobe
of liver ligament of liver

Cardiac
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Right suprarenal
gland
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Wytworzenie fatdu glowowego | ogonowego oraz

fatdow bocznych doprowadza do tego, ze wystana
endodermag jama ciata wpukla sie do wnetrza zarodka

wytwarzajac prajelito.

Z prajelita czesci gtowowej i ogonowej powstajg slepo
zakonczone przewody — jelito przednie i tylne.
Natomiast czesC srodkowa tgczy sie przejsciowo

z woreczkiem zottkowym za posrednictwem przewodu

z0ttkowo-jelitowego.
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1 month Stomach  Plane of section, fig. to right

Dorsal pancreas

Hepatic diverticulum
, Duodenum
Midgut

Plane of section, fig. to far right
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Cut edge
of amnion

Ventral
mesentery

(falciform
Yolk stalk ligament)
Yolk sac Allantois
Cut edge

Neural tube

Liver

Anterior

of amnion "] Endoderm [N Mesoderm [N Ectoderm

peritoneum
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Z prajelita powstajq:

® jelito gardtowe (lub gardto) — rozpoczynajgce sie od btony

policzkowo-gardtowej

® jelito przednie — siegajgce do miejsca wypgczkowania

uchytku watrobowego

® jelito srodkowe — dochodzace do granicy 2/3 blizszych i

1/3 dalszej okreznicy poprzeczne;

® jelito tylne — kohczace sie btong stekowa.




Endoderma wytwarza nabtonkowg wysciotke przewodu

pokarmowego oraz daje poczatek watrobie i trzustce.

Sktadniki miesniowe i otrzewnowe scian powstajg

Z mezodermy trzewne,.



Do trzech brzusznych odcinkow prajelita dochodzg gatezie tetnic:

® do jelita przedniego — pien trzewny

® do jelita srodkowego — tetnica krezkowa gorna

® do jelita ogonowego — tetnica krezkowa dolna
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Lateral view of a 4-week-old embryo showing the relationship of the primordial gut to yolk sac



Developing right pleuro- Arrow passing through right pleural canal
5 weeks peritoneal membrane from abdominal coelom to pericardial coelom
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Foregut

Common cardinal
vein

Heart (atrium)
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Vitelline vein
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of septum in 5-mm embryo
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28/35-day — old embryo
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Dorsal aorta

Clefts in dorsal
mesogastrium

Stomach

Level of
section B
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Dorsal aorta
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Outline of
omental bursa

Level of
section F

Dorsal abdominal wall

Aorta

Omental
foramen
(entrance to
omental bursa)

Stomach Plane of

section G

Dorsal
abdominal wall

Gastric artery

Omental
bursa

Dorsal
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Dorsal aorta

Gastric artery

Entrance to
omental bursa

Level of
section |

Greater omentum

Gastric artery

Stomach

Greater
omentum

Omental bursa



Gallbladder
Hepatic duct
Common bile duct
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developing
omental bursa
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pancreatic duct
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Septum transversum
Bare area of liver

Coronary ligament

Gallbladder
Falciform ligament

Stomach
Umbilical cord

Umbilical vein

Greater omentum
growing ventrocaudally

Transverse colon

Small intestine

2 to 3 months

Coronary ligament
Inferior vena cava

Arrow passing into
omental bursa

Portion of pancreas within
dorsal mesogastrium
(greater omentum)

Head of pancreas within
mesoduodenum fused
to dorsal wall

Duodenojejunal
junction

Transverse
mesocolon

Dorsal mesentery
of small intestine




Diaphragm

Coronary ligament

Cut surface
of liver

Falciform ligament
Omental bursa
Umbilical vein
Umbilical cord

Greater omentum
growing caudally

Transverse colon

Small intestine

3 to 4 months

Bare area of liver

Coronary ligament
Inferior vena cava

Arrow passing through
epiploic foramen

Common bile duct

Portion of pancreas within
dorsal mesogastrium
(greater omentum)

Duodenojejunal junction

Transverse mesocolon

Mesentery of
small intestine




Diaphragm
Coronary ligament
Cut surface of liver

Gallbladder

Lesser omentum
Falciform ligament
Stomach
Ligamentum teres
Omental bursa
Greater omentum

Transverse colon

Fusion of layers of
greater omentum (apron)

Small intestine

Adult relationships

Bare area of liver
Coronary ligament
Caudate lobe of liver

Arrow passing through
epiploic foramen

Common bile duct
Body of pancreas

Third part of duodenum
secondarily covered by
fusion of ascending
mesocolon to wall

Fusion of dorsal
mesogastrium and
transverse mesocolon

Root of mesentery
of small intestine

1




Longitudinal
rotation axis

Lesser -
curvature —_}J:

Stomach

Greater
curvature

Duodenum




Esophagus

Lesser

Anteroposterior |
curvature

axis

Greater . > Greater
curvature curvature




Dorsal mesogastrium

2, N
R,
-
=N
£
" J

‘s, i
", s
: -'f"‘" T

g
=
-
-
-
-
=
=
=
=
-
-
-
-
- |
=
-
3
=
-
=
=
-
-

-
B =
2,




Stomach

Omental
bursa

Greater §
omentum < ;

Peritoneum
of posterior
abdominal wall

Pancreas
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Mesentery
of transverse
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Greater omentum

Small intestinal loop




Wozrastajgcy w obrebie dobrzusznej krezki zawigzek watroby dzieli jg na

dwie czesci:
® miedzy wewnetrzng powierzchnig przedniej sciany brzucha

| watrobg (wiezadto sierpowate watroby)

® miedzy watrobg i cewg pokarmowg (sie¢ mniejsza = wiezadto
watrobowo-przetykowe, watrobowo-zotgdkowe i zotgdkowo-

dwunastnicze).

Blaszki krezki dobrzusznej optaszczajgce zawigzek watroby
przeksztatcajg sie w jej otrzewng (wiezadto wienncowe watroby).
Czes¢ zawigzku watroby przylega do mezenchymy przegrody

poprzecznej i nigdy nie zostaje pokryta otrzewng = pole nagie.
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Dilated duodenum

Stomach

Duodenal stenosis
(narrow lumen)

Vacuoles (cavities)

f
Level of __. %9&9- i Level of ...

section D4 section D3

5
é%r{ Recanalization
D D4

Dilated duodenum

Duodenal atresia
(no lumen)

Duodenum
(decreased in size)




Level of

section Cq

Epithelial plug

Poor vacuole
Wall of (cavity) formation Narrow lumen
duodenum

.,

Level of Level of
- - - .P.— . [r—— .
section Eq _ section E3
Partial recanalization Stenosis

Eq E3

No vacuole (cavity) formation Transverse septum

J

e

Level of Level of .

section Fy 2 section F3 [\

No recanalization Atresia

Fq Fa F3



Ultrasound scan of a fetus at 33weeks gestation showing duodenal atresia.




Septum transversum
Liver (cut surface)

Lesser omentum

Falciform ligament
Gallbladder

Cranial limb of primary gut loop
Yolk sacstalk :

Allantois

Extraembryonic coelom within umbilical cord

Cecum on caudal limb of primary gut loop
Umbilical ring

Urorectal fold Urinary
bladder

6 weeks

Esophagus

Stomach rotating

Spleen

Arrow passing from
main peritoneal cavity
into omental bursa

Dorsal mesogastrium
bulging to left

Dorsal pancreas
within mesoduodenum

Ventral pancreas passing
into mesoduodenum

Superior mesenteric artery
within dorsal mesentery

Mesocolon of hindgut



Liver (cut surface)
Gallpladder
Falciform ligament ¥ Diaphragm

Cecum passing to right Greater curvature of stomach
above coils of small intestine R\ | rotated 90° to left

Spleen within
dorsal mesogastrium bulging to left
to form omental bursa

sac stalk
y Pancreas within mesoduodenum
Allantois

Umbilical cord — N

Genital tubercle —+= =0 ¢ /| Mesocolon

Superior mesenteric artery within dorsal mesentery

Urogenital sinus —n O Colon

Anus
Urinary bladder

8 weeks



Liver
Dorsal aorta

Spleen

Dorsal
- pancreatic bud
Umbilical cord

L

Yolk stalk A
Caudal
limb

Midgut loop  Superior mesenteric artery

Anterior mesenteric artery




Liver | = Dorsal mesogastrium

Ventral mesentery ' | _— Spleen

__—— Stomach

Gallbladder

Umbilical cord Duodenum

Hindgut

N

diverticulum




Dorsal aorta

Omental bursa
(lesser sac)

Spleen

Transverse colon

Ascending

Cecum and appendix

Lesser
omentum

Descending

intestine




Cerebellum

Pontine flexure

Hindbrain

Vertebral column —l—

Rib

Midbrain

Scalp

Forebrain

Eye

Umbilical
vessels

Intestines in
umbilical cord

Umbilical vein
_-Umbilical artery

Allantois

Umbilical artery

Intestine

~~~_ Amnion covering
umbilical cord




Cranial limb of Caudal limb of Terminal ileum

midgut loop midgut loop

Cecal
diverticulum

Tenia coli

Appendix

Yolk stalk Mesentery

A Appendix

Descending colon

. . Mesentery of
Tenia coli j appendix

Tenia coli

Site of opening
of appendix into
cecum

A — 6 weeks. B — 8 weeks. C — 12 weeks. D — At birth




Site of liver in sac

Amnion covering
omphalocele —

Intestine

Anterior abdominal wall

Umbilical cord

Photograph of an infant with an omphalocele
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Sonogram of the abdomen of a fetus (28 weeks gestation) showing a large omphalocele,
with much of the liver protruding from the abdomen.




Photograph of a newborn infant with an anterior abdominal wall — gastroschisis




Sonogram of fetus (20 weeks gestation) — loops of small bowel floating freely
in the amniotic fluid.




Site of duodenal obstruction Superior mesenteric artery
(compressing transverse colon)

Volvulus
(twisting
of intestine)

and ' Duodenum Duodenal
appendix obstruction

Volvulus
(twisting) of
large intestine

A — Nonrotation. B — Mixed rotation and volvulus. C — Reserved rotation. D — Subhepatic cecum and appendix.
E — Internal hernia. F — Midgut volvulus.
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Hepatic duct
Common blue duct
Gallbladder

Hepatico-
pancreatic duct

Ventral pancreas

Yolk sac

(cut away)
Hindgut

Foregut

Dorsal pancreas

Common :
hepatic \/
duct

Gall-
bladder

Common bile duct

Ventral
pancreas

1. Bud formation

Stomach

Portal
vein

Superior
mesenteric

Dorsal -
vein

pancreas

2. Beginning rotation of common
duct and of ventral pancreas




Dorsal

ancreas e
P Accessory

pancreatic duct
(Santorini's)

Ventral pancreas ' - 5 Paqcreatic duct
(Wirsung's)

3. Rotation completed but fusion 4. Fusion of ventral and dorsal
has not yet taken place pancreas and union of ducts




Ventral Dorsal mesentery Ventral pancreatic bud
pancreatic bud

( : Duodenum B+~
F G ) \ 1ail Of

y BOdy Of } ancreas

Y,
Bile duct Dorsal pancreatic bud Opening of bile and Accessory pancreas
main pancreatic ducts  pancreatic duct

Duodenum




Formation of acini and islets
from ducts. A—acini; I—islets in
various stages of development

Low-power section of pancreas High maghnification: relationship of Pancreatic islet
1. Acini, 2. islet, 3. interlobular intercalated duct and centroacinar A (=a-), B (=R-) and D-cells.
septum, 4. interlobular duct cells to acini 1. reticulum, 2. acini




Bile duct (passing dorsal to
duodenum and pancreas)

Stomach
: Duodenum

Bile duct | r Bile duct
\ \

7
Site of duodenal
obstruction

Bifid ventral pancreatic bud Dorsal pancreatic bud

Embryological basis of anular pancreas.



U 2-4% populacji niewielka czesc¢ przewodu zo6ttkowo-jelitowego

pozostaje w nienaruszonej postaci tworzac uchytek jelita kretego
(uchytek Meckela). U dorostego uchytek ten znajduje sie 40-60cm
od zastawki kretniczo-katniczej, naprzeciw przyczepu krezki do jelita.

Moze zawieraC heterotopowg tkanke trzustkowa lub zotgdkowa.




Jakie diagnostycznie dolegliwosci mogg wystgpic

w przebiegu uchytku Meckela? Jakie powiktania?




External opening at umbilicus

Anterior

. Umbilicoileal fistula
abdominal wall

Superior mesenteric vessels Fibrous cord

lleal diverticulum

lleumn diverticulum lleum diverticulum

Vitelline cysts Umbilical sinus Vitelline artery

Anterior abdominal wall Volvulus of diverticulum Fibrous cord




Level of ____
Small intestine section G

Level of ___
Cyst does not section G

communicate
with small
intestine

C W

Vacuoles develop

—_—

Solid stage
of development




Development of the hindgut

Allantois \ ) Mesonephric
—_— duct

Genital > : 1 — Hindgut

tubercle
Urorectal fold

r

Cloaca 7 Metanephro-
\< o ﬁes'::'e Adult rectum and anal canal
( Metanephric &
duct

membrane

Mesonephric
duct

Metanephros
Paramesonephric [f ! . Rectosigmoid junction

duct (fused) S :
uperior

Urorectal fold |} : N Transverse folds
( s WA

Rectum 3 W Middle ¢ of ractum (valves
) ‘ ’ e of Houston)
Urogenital p J \ Inferior |
# 7 Perineum \
sinus \ ! Peritoneal reflection

Rectal fascia
Longitudinal muscle layer
Circular muscle layer
Muscularis mucosae
Levator ani muscle
Anorectal line
Anal columns (Morgagni)
Anal sinus
Pectinate (dentate) line
Internal rectal venous plexus
in submucous space
Deep part* of external
sphincter muscle
Conjoined longitudinal muscle
Internal sphincter muscle
Anal valve
Anal crypt
Superficial part* of external
sphincter muscle
Anal glands
Transverse fibrous septum
Muscularis mucosae of anal canal
Perianal space
Subcutaneous part* of external sphincter muscle
Anal verge Corrugator cutis ani muscle
Pecten External rectal venous plexus in perianal space
Anoderm Intersphincteric groove (anocutaneous line)

Sweat glands and
hairs in perineal skin




Tremendous distention

and hypertrophy of

sigmoid and descending
colon; moderate involvement
of transverse colon;

distal constricted segment

Typical
abdominal
distention







=
=
O
)
o

Anal columns

From hindgut

From proctodeum

Anal canal -







Allantois Yolk stalk Tailgut Cloacal membrane

/

Allantois
_— Urorectal septum

~—— Hindgut Infolding of

— Hindgut cloacal wall

Urorectal septum

Level of section B,

Proctodeum
Urogenital sinus

M N

Urorectal septum

Infolding of lateral
wall of cloaca

Urorectal septum

evel of section D,

Cloacal membrane

~ Developing Urogenital membrane Urogenital sinus

urinary
bladder

Urorectal septum
Proctodeum

Perineum
Urorectal septum \
" Rectum

Rectum

E Level of section F,
Anal membrane




Urinary bladder

— Anal stenosis

Rectocloacal fistula Parcictant nnt{l mambrana

Rectum

Anoperineal
fistula ———

Anal pit Rectovaginal fistula Anal pit

Proximal rectum

Rectum _’HECtaI
g atresia

Anal canal Distal rectum Anal canal
Rectourethral fistula




