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Compartment Flow direction
4 } Thoracic duct
; - - =
Cervical esophagus Neck
N
Thoracic esophagus \
Thorax

Terminal esophagus

Abdomen

Celiac lymph nodes
Gysterna chyli

ESOPHAGUS

*Muscular tube going from the laryngopharynx to
the stomach

*Travels through the mediastinum and pierces the
diaphragm

«Joins the stomach at the cardiac orifice
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mucosase

Stratified
sSqUAarMouUs |
epithelium

Adventitia

Muscularis
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Glandular
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of stomach
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propria
M i Stratified
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mucosae epithelium of
£ esophagus
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Fig. 25-9 The Esophagus
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Submucosa
Muscularis
mucosae

Adventitia Muscularis
externa

(a) Esophagus, transverse section (LM =< 40)
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Mucosa
(contains a stratified
squamous epithelium)

Submucosa (areolar
connective tissue)

Lumen

Muscularis externa
* Circular layer
* Longitudinal layer

Adventitia (fibrous
connective tissue)

(a) e ‘ (b)

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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da. Mucosal layer on the surface is made up of stratified
squamous epithelial cells, glands and muscularis mucosa.

b. Submucosa containing adipose, fibrous connective tissue and
blood vessels.

c. Muscularis with circular and longitudinal muscle layers.

The internal surface of the esophagus is
made up of stratified squamous
epithelial cells which protect the
esophagus from the abrasive flow of the
undigested food to the stomach.

The lamina propria and the basement
membrane together give connective tissue
support to the epithelial layer.
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The above submucosal
layer as evidenced by the
various tissue types has
many functions

which includes support
(collagen), nutrition (blood
...... le 8 ~diimaca)l ~e wall
YTOIOTISO &XX UUIMULOIT) US wiil

as movement (smooth
muscle).

ESOPHAGUS
Stained with haematoxylin and eosin
1 - tunica mucosa
2 - tunica submucosa
3 - tunica muscularis propria
4 - tunica adventitia
5 - epithelium of the mucosa
6 - lamina propria of the mucosa
7 - muscularis mucosae
8 - glands in the lamina propria
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Stained with haematoxylin and eosin
1 - tunica mucosa
2 - tunica submucosa
5 - epithelium of the mucosa
6 - lamina propria of the mucosa
7 - muscularis mucosae

8 - glands in the lamina propria

ESOPHAGUS
Stained with haematoxylin and
eosin
1 - tunica mucosa
2 - tunica submucosa
3 - tunica muscularis propria
4 - tunica adventitia
5 - epithelium of the mucosa
6 - lamina propria of the mucosa
7 - muscularis mucosae
8 - glands in the lamina propria
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ESOPHAGUS
Stained with haematoxylin and
eosin
1 - tunica mucosa
2 - tunica submucosa
3 - tunica muscularis propria
5 - epithelium of the mucosa
6 - lamina propria of the mucosa
9 - glands in the submucosa

Esophagus (Skeletal Muscle)

Muscularis externa —
) has inner circular
e e _ 52 and outer
- g ; L ~longitudinal layers
~ (but “appears.
S :iifegul&?_&'g_irqg'g}ed

10
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% w

*  mucosa

= W w

Mucosa — stratified squamous epithelium; cells are flat but contain nuclei; deepest layer is
darkly stained and constitutes germinative layer

Submucosa — thick CT layer; contains large vessels, nerves, mucous glands (esophageal
glands)

Esophagus, Upper Human MCO 0069

Myenteric ganglion a.k.a. Auerbach’s - ” ol
plexus — situated between circular and . =B ALY i - 4
longitudinal layers of muscle : r

vessel

11
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Middle Esophagus (MCO 0070) low mag

. 3

™

s

“the muscularis externa of the middle esophagus contains smooth
and skeletal muscle, especially in the outer, longitudinal layer” —

mucosa

ganglion here

Lamina propria submucosa

Muscle — find myenteric

Tunica adventitia —
loose areolar tissue
to dense CT

12
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Esophageal-Stomach (cardia) junction = MCW 059
|

stomach

Lymphoid
tissue

NOTE: muscularis externa of lower
esophagus is all smooth muscle

Muscularis

externa of e
stomach — has

inner oblique, =g 5
middle e

kit

circular, and
outer
longitudinal
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propria
glands)
submucosa

muscle
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stomach

MCO 071 — esophageal

Stomach
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Esophagus
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columnar)
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ANenuaied
phrancesophageaal
igament

Fundus
Peritoneum
Paritoneal sac
Normal —
pPrhvenoesoptamgeal
lgarmment

Pariatal pleura
Pariatal —
Periboreurm
Abdominal
escphagus
Cardey

Visceral
petoneum

Phrenossophageal |
ligament

Cardioesophageal
juncticn

Adbclormanal
ascphagus

Cardia
Peritoneal sac

Diaphragm —

Barium swallow radiograph of
sliding hiatal hernia

Stomach

(B) Sliding histal hernia
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Peritoneum and Peritoneal Cavity

0 Peritoneum — serous membrane of the abdominal cavity
O Visceral — covers external surface of most digestive organs
O Parietal — lines the body wall
O Is a serous membrane lined by mesothelial cells.

0 Peritoneal cavity
o Lubricates digestive organs

o Allows them to slide across one another
Is a potential space between the parietal and visceral peritoneum.
Contains a film of fluid that lubricates the surface of the peritoneum and facilitates free
movements of the viscera.
Is a completely closed sac in the male but is open in the female through the uterine tubes, uterus,
and vagina.
Is divided into the lesser and greater sacs.

18
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0 A. Parietal peritoneum

0 Lines the abdominal and pelvic walls and the inferior surface
of the diaphragm.

0 s innervated by the :
B somatic nerves such as the phrenic,
® |ower intercostal, subcostal, iliohypogastric, and ilioinguinal nerves.

0 B. Visceral peritoneum

o Covers the viscera, is innervated by visceral nerves, and is
insensitive to pain.

Bare area of live

Superior recess

Lessear sac
Lessar omeantum

Epiploic (omental) loramen

FPancreas

Stomach

Greater sac

Transverse masocolon

Tran sverse colon

w Mesentery proper

Sigmoid colon Sigmoid mesocolon

Inferior recess

Greater omentum —

Small intestines

4B
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.STOMACH

-

» ™

——OMENTUM;
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Peritoneum and Peritoneal Cavity

fé Abdominopelvic N
cavity

Vertebra

Dorsal
mesentery

Parietal
peritoneum

Ventral

Visceral
mesentery

peritoneum

Peritoneal Alimentary Liver
cavity canal organ

{a) Transverse section of abdominal cavity

Peritoneum and Peritoneal Cavity

T
0 Mesentery — double layer of peritoneum that provides:

O Vascular and nerve supplies to the viscera
o0 Hold digestive organs in place and store fat

0 Retroperitoneal organs — organs outside the peritoneum

0O Peritoneal organs (intraperitoneal) — organs
surrounded by peritoneum

23
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Secondarily retroperitoneal:

Retroperitoneal
organs

o Structures that lie behind the peritoneum are termed
"retroperitoneal”. These include:

o Primarily retroperitoneal:
o urinary
= adrenal glands
= kidneys
= ureter
= bladder
o circulatory
= aorta
= inferior vena cava
o digestive
= esophagus (part)
= rectum
o Reproductive
= uterus

the head and neck of the pancreas (but not

the tail)

*the duodenum, except for the proximal first

segment

sascending and descending portions of the

colon (but not the transverse or sigmoid

A useful mnemonic to aid recollection of the

abdominal retroperitoneal viscera is SAD PUCKER:

S = Suprarenal glands (aka the adrenal glands)
A = Aorta/IVC

D = Duodenum (second and third segments)

P = Pancreas

U = Ureters

C = Colon (only the ascending and descending
branches)

K = Kidneys
E = Esophagus
R = Rectum

* Greater omentum- a sheet of fat that

hangs from the left inferior margin (greater
curvature) of the stomach and drapes over the
transverse colon and coils of the intestine like a

apron.

— It contains many lymph nodes that combat
infection that may occur in the abdominal cavity.

* Lesser omentum- perioteal fold that

suspends the stomach (at the lesser curvature)

and the duodenum form the liver

Greater Omentum

24
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Greater
Omentum

Liver

Stomach e
Gallbladder—=

Transverse
colon
underneath

Greater
omentum

Liver

Gallbladder Stomach
Lesser
omentum

Transverse

colon

Ascending
colon

Greater .

omentum Descending
colon

Small

intestine Sigmoid
colon

25
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Lesser - attaches stomach to
liver

* Greater - covers small
intestines like an apron

Greater
Omentum

The greater omentum (also the
great omentum, omentum majus ,
gastrocolic omentum, epiplodn,
or, especially in animals, caul) is a
large fold of peritoneum that

Transverse
colon

underneath
hangs down from the stomach, and

extends from the stomach to the
posterior abdominal wall after
associating with the transverse

Greater
omentum

colon.

26
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0 Arteries and the organs
they serve include
o The hepatic, splenic,
and left gastric: spleen,
liver, and stomach

O Inferior and superior
mesenteric: small and
large intestines

Diaphragm

Evall .-
Bladder

Blood Supply: Splanchnic Circulation

Omentum

28
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Subdivisions

The greater omentum is often defined to
encompass a variety of structures.

Most sources include the following three:

*Gastrocolic ligament - to transverse
colon

*Gastrosplenic ligament - to spleen
*Gastrophrenic ligament - to thoracic
diaphragm

*The splenorenal ligament (from the
left kidney to the spleen) is
occasionally considered part of the
greater omentum

4/8/2009
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STOMACH

lesser curvature (lesser omentum),
greater curvature (omentum),
body,

fundus,

pyloric

region, rugae.

gastric pits lined with: mucous neck cells mucus
880 chief cells pepsinogen
parietal cells HCI

cardiac orifice entrance and pyloric sphincter exit

distention of stomach causes release of gastrin
Gastrin stimulates release of gastric fluids from
gastric pits

Peptic ulcers due 80% to Helicobacter pylori.

31
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The cardia is the part surrounding the cardial orifice, the trumpet-shaped opening of the esophagus into the stomach.

[0 The fundus is the dilated superior part of the stomach that is related to the left dome of the diaphragm and is
limited inferiorly by the horizontal plane of the cardial orifice. The superior part of the fundus usually reaches the level of the
left 5th intercostal space.

The cardial notch is between the esophagus and the fundus. The fundus may be dilated by gas, fluid, food, or any
combination of these.

[0 The body, the major part of the stomach, lies between the fundus and the pyloric antrum.

[0  The pyloric part of the stomach is the funnel-shaped region; its wide part, the pyloric antrum, leads into the pyloric
canal, its narrow part. The pylorus, the distal sphincteric region, is a thickening of the circular layer of smooth muscle,
which controls discharge of the stomach contents through the pyloric orifice into the duodenum.

[J  The lesser curvature forms the shorter concave border of the stomach; the angular incisure (notch) is the sharp
indentation approximately two thirds of the distance along the lesser curvature that approximates the junction of the body

and pyloric part of the stomach.

[0 The greater curvature forms the longer convex border of the stomach.

Diaghragm
=

m ligameant Coronary

ligament (cut
Round figa > e
g \ d - e Gasirophranic
Liver =3 .\ g o - ligarment
(dimphragmatic § . i
surface) -
Liver
(visceral surface) Stomach
Lessar omenium Gastrosplanic
(gastrohepatic Nigarmant
ligament,
" Spleen

Arrow passing
through omantal

Phrenicocolic
foramen no

ligarmant
omental bursa
Left colic (splanic)
Hepaloduodenal - Taxura
ligament {containing
portal triad)
" Transvarse
E;:;Immhc » - mesocolon
Gasiracolic
ligarmeant
Greater omentum Transverse colon
(gastrocelic ligament) (sectioned)

Descending colon
Ascending colon

Lowar recess of
omental bursa
(between layers of
greater amentum)

Anterior view
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Stomach Reflected

Left gastric srtery [in

Giastroepiploic [(gastroomental] arterial
gastropahcreatic fald]

arch [enclosed in greater omentumn)

Caudate lobe of liver

Stomach [posteroinferior suface]

Infetior veha cavea [Fetropetitoneal]
Hepatoduodenal ligament [right
margin of lesser amentum]

Left inferior phrehic arary:
[retroperitoreal]

Gastrophrenic ligameant
— % Gastrosplenic
[gastraliensl] ligament

Left suprarenal gland
[retroperitoneal]
Pale of kidrey

Gallbladder [retropetitorneal)
Splenorensl

[liznorenal] ligament

Probe in epiploic

[ormental] foramen
Tail of pahcheas

[retropetitonasl]
Spleen
Phrenicocaolic ligament

Probe ih superior
recess of
alnental bursa

Commoh hepatic artery
[in petitonesal fold)

=Left colic [splenic)
flezaire

Kidney Body of pancreas
[retroperitoneal]

[petroperitoneal]

Transwverse mesocoloh

Anberior lager [cuk]
and posteror layer
of greater omentumn

A

o CIER-GEIGY

Right colic [hepatic)
Flesaare

Descending [2nd]
patt of duadenun
Riight gastroepiploic
b tal] art
Egzs\-'er:eodmh?pegimnee:ym] ead of pancraas Anberior superior pancreaticoduaden
[retropettoresl] artery [retroperitanesl]
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.STOMACH

-

» ™

——OMENTUM;
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stomach
F

[E1]

Fundus

Lp:mgiln.u'jmll

= Thras layers
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Groator cursatura

The Stomach and Omenta
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Stomach DOiaphragm
- Left gastroepipld
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3 sater flexure
rature omenturn of colon
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Stomach in Situ

Fiound ligament [ligamenturm teres)
of liver [obliterated umbilical vein)

Falciform ligament

Left labe of liver Abdominal part of ezophagus

Guadrate lobe of liver.
Diiaphragm

Fundus of stomat

Cardiac notch

Right lobe of liver— Hepatogastric

ligament [part of

Omental [epiplaic) leg=er omentumm)

Faramen [Winzlow]
Hepatoduodenal
ligament [park of
lezzer omentum) |4

Spleen

Fiight kidriey
[retroperitoneal]

usnenaof noplidas yonoayy pawswod aqosg

Left colic: (zplenic]
flesure

Fiight calic [hepatic) legure Pylaruz Greater omentum ﬁ g
Duodenum :
BHavart]

Hormones
L,
glucagormn)

Endocrine portion
of pancreas
Duct cells Acinar cells {istels of Langerhans)
secrele agqueous secrete digestive
MNaHCD ., soluticmn aNnIYImas

-

T The glandular portions of
Figure 16.13 F;;:rlnn portion of pa.n-r.: reas the parn:r-.:‘- are grosslhy
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Liver [ca) Lesser cusrvabure  Deaphragom
b.r L ' g T
& F.

o R 3

— Esophagus
Cardiac onficg

Gastnic folds

Body of stomach
— Pyloris of stomach

—— Graaiar cursabons

Stomach
I
0 Usually “J” shaped

0 Left side, anterior to the spleen

0 Mucous membrane
O G cells — make gastrin
o Goblet cells — make mucous
o Gastric pit — Oxyntic gland — Parietal cells — Make HCI

o Chief cells — Zymogenic cells
m Pepsin
m Gastric lipase

37
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Stomach

0 3 muscle layers

o Oblique
o Circular
o Longitudinal
0 Regions
o Cardiac sphincter
o Fundus

O Antrum (pylorus)
O Pyloric sphincter

O Vascular

O Inner surface thrown into folds —
Rugae

o Contains enzymes that work best at pH 1-2

externa

Esophagus
Muscularis
+ longitudinal layer

* circular layer
» oblique layer

Anatomy of the Stomach

Cardia gy Esophagus

Fakiform ~ Lesser
ligament omentum, Cardial notch

Lesser
curvature

Fundus

Fundus Disphragm

Tth rib

Omental
foramen

Lesser Pylorus

curvature Gallbladder

Pyloric canal

10th rib

Angular incisure
(notch)

Greater

curvature Pyloric antrum

Greater
Grealer omentum, Survature
gastrocolic portion
(A) Anterior view

Anastomosis batween right

Transv_arse oolon S and left gastro-omental
; appearing in an unusual aneries
sphincter canal antrum gap in the greater omenium

{valve)
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Cardial orifice
of stomach

Gasinc -
canal

Pyloric
sphincler

0 Functions
O Mix food
O Reservoir

o Start digestion of
B Protein
B Nucleic acids
m Fats

O Activates some enzymes
o Destroy some bacteria

O Makes intrinsic factor — B 12
absorption

O Destroys some bacteria

Pyloric
canal
Pyloric antrum
Gastric folds
(B) Anterior view (rugae) (C) Internal (lateral) view from duodenum
Stomach

O Absorbs
® Alcohol
® Water
® Lipophilic acid
mB 12

39
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Fundus

Esophagus

Muscularis
externa
¢ Longitudinal layer
 Circular layer
* Oblique layer

Serosa

Body

Lesser
curvature

Rugae of
mucosa

Pylorus

Greater
curvature

Duodenum

Pyloric
sphincter
(valve)

Pyloric
canal

Pyloric
antrum

Pyloric sphincter
(a) (b)

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

Relaxed
muscles

—— Circular muscles

contract,
constricting
passageway
fBo?:::s of and pushing Gastroesophageal

bolus down sphincter open

Longitudinal
muscles
contract,
shortening
passageway
ahead of bolus

Gastroesophageal
sphincter closed

(d) (e)

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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[ Surface
epithelium

Mucosa —— I._amlr:la
propria
Muscularis
| mucosae
Subrr =
(contains —Obliqua
submucosal laver
Prlexus)
- Circular
Muscularis laver
externa - =
(contains Longitudinal
myenteric | layer
plexus)
=
Serosa Stomach wall
=)

Gastric pits

Surface
epithelium

Mucous
neck cells

Parietal
cell

Gastric
aglands

Chief
cell

Enteroendocrine
cell

—
Pepsinogen — Pepsin
o b HCI e

Mitochondria
in parietal
cell

Parietal
cell
Chief
cell
Entero-—
endocrine
cell
(<)
Gross Anatomy of the Stomach (Part ) o Stomach Histology,
o continued
Esophagus .
O muscularis: three layers
A
Cardia Opening to
Mucous
Longitudinal muscle layer neck / gla
Circular muscle layer
Lesser curvature
(medial surface) oy

Pyloric region

Pyloric
canal Rugae
Pyloric

antrum (@) Stomach anterior view

A Left gastroepiploic

Obligue muscle layer
overlying mucosa

Greater curvatura
(lateral surface)

Lamina
vessels

Oblique muscle {

Gircular |
muscle

: T Y
Muscularis Lymphatic Artery Myenteric
mucosae  vessel andvein plexus
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Gastric Secretions

E 3 Main cells:

1.
2.

Mucous cells — mucous

chief — digestive enzymes

a. Pepsin — digests protein

b. Alkaline substance — protects lining
c. Intrinsic factor — absorbs Vitamin B12
parietal cells = hydrochloric acid

42
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3
2 AR
=)

— \%)‘;{ STOMACH PARIETAL CELLS
3 MUCOUS CELLS
ZYGOMATIC OR CHIEF CELLS
OXYNTIC OR PARIETAL CELLS
ARGENTAFFIN CELLS

T e mer SR

0o Stomach Histology

O mucosa: location of gastric glands

N : |
* gastric gland cells e

mucous cells
parietal cells
chief cells

endocrine cells

Entero-

endocrine:
cells

Gastric gland
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Parietal cells

quickly
HCO3-

open Cl channels

(a) Secrete intrinsic factor and hydrochloric acids (HCI)
(b) HCl is produced by the secretion of two different
molecules as the molecules would breakdown the cell too
(c) Makes H2CO3 which quickly breaks down to H+ and

(d) Chloride is diffused across the cellular membrane through

OXYNTIC OR PARIETAL CELLS

T

* Lumen of the small mtestlne X ’L 'u:l

Actd knin ucldaﬂ.’i'}x O

Y Glucose Bucterm L B atty ucﬁt
. R e

*::iik‘ﬂ

Y

\ ]

s*ﬂ

[hydrochloric acid, the secretory product of the parietal, or oxyntic cell.]

Parietal cells bear receptors for
three stimulators of acid

| secretion, reflecting a

triumverate of neural, paracrine
and endocrine control:
*Acetylcholine (muscarinic
type receptor)
*Gastrin
*Histamine (H2 type
receptor)
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Chief Cells

(a) Secrete pepsinogen - activated by H+ becomes pepsin
(b) Infants secrete rennin and gastric lipase

Pyloric glands

(a) Make hormone gastrin which stimulate the secretion of chief
and parietal cells, coordinate the gastric wall muscle cells

(b) Make hormone somatostatin which counters gastrin

Chief Cells
*The "chief" cells synthesize and secrete pepsinogen,

*the precursor to the proteolytic enzyme pepsin.

*Pepsin cleaves peptide bonds, favoring those on the C-terminal side of
tyrosine, phenylalanine, and tryptophan residues.

* Its action breaks long polypeptide chains into shorter lengths.
*Secretion by the gastric glands is stimulated by the hormone gastrin.

Gastrin is released by endocrine cells in the stomach in response to the
arrival of food.
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Chief cells -- pepsinogen

Parietal cells -- HCI, Intrinsic factor
Mucous cells

Enteroendocrine cells -- gastrin

The Exirinsic Gastrointestinal Barrier
*Mucus and Bicarbonate
*Hormones and Cytokines

The gastrointestinal barrier is often discussed as having two components:

*The intrinsic barrier is composed of the epithelial cells lining the
digestive tube and the tight junctions that tie them together.

*The extrinsic barrier consists of secretions and other influences that
are not physically part of the epithelium, but which affect the
epithelial cells and maintain their barrier function.
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O Stomach Histology
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GASTRO-ESOPHAGEAL JUNCTION
Stained with haematoxylin and eosin

1 - stomach

2 - esophagus

FUNDAL PART OF THE STOMACH
Stained with haematoxylin and eosin

1 - tunica mucosa

2 - tunica submucosa

3 - tunica muscularis propria

4 - tunica serosa

5 - epithelium of the mucosa

6 - lamina propria of the mucosa (contains

glands)

7 - muscularis mucosae
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PYLORIC PART OF THE STOMACH
Stained with haematoxylin and eosin

1 - tunica mucosa

2 - tunica submucosa

3 - tunica muscularis propria

5 - lamina propria of the mucosa
(contains glands)

7 - gastric pits in the mucosa

8 - muscularis mucosae

FUNDAL PART (left),
PYLORIC PART (right)
OF THE STOMACH
Stained with haematoxylin
and eosin
1 - epithelium of the mucosa
2 - gastric pits in the mucosa
3 - glands in the lamina propria
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Fundic stomach — MCWO063 (low mag)
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submucosa

Layers of muscle of
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(see next two
slides)
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Mucous neck cells

=

-scattered in the
cells compared with
fundic region

pyloric region
— fewer parietal

parietal cells
-eosinophilic
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Pyloric-duodenal junction UWO046

L

Pyloric sphincter
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