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Introduction, ie. What is this good for?!

Dear students, colleagues,

This study material is a supporting aid to our anatomy practicals, its goal is to understand and consolidate the discussed matter,
clinical implications including. Knowledge practice is based on supplementary questions and tasks, you can check your answers
on the next slide/s.

| wish you good luck and joy from new knowledge,

Lada Eberlova

The following pictograms will accompany you:

? to recall or remember %7; clinical notes % to be completed

Recommendation: Find the most effective way of learning that works for you. Study regularly, most often every day, and discuss the

matter with your mates. Do not be afraid to ask so that SDA is not SAD when the time comes... =
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Learning goals

i.e. What do you FINALLY need to know?

Knowledge demands for the spot test/s
« Knowledge requests for the final exam (orall)

Digestive system

HOLLOW ORGAN
From:

General anatomy of the digestive tube
Oesophagus

Stomach

Small intestine

Large intestine

Peritoneal duplications: mesentery,
mesocolon, mesappendix

To:

Where:

Parts (gross anatomy):

Layers (basic histology):

Function:

Relation to the peritoneum (if in abdomen or pelvis):
Organ syntopy (relation to the surroundings):

Blood supply, innervation, lymphatic drainage
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Gastrolntestinal Tract (GIT) Anatomy

The GIT extends from the mouth to the anus and is subdivided

structurally and functionally into several organs that specialize

in processing ingested food.

 The alimentary tract: the mouth, pharynx, esophagus,
stomach, small and large intestines, rectum and anus.

 Accessory organs: salivary glands, liver, gallbladder, and

mouth
teeth

tongue

epiglottis

——esophagus

pancreas. liver
stomach
= Gray's Anatomy for e gallbladder
Students E-Book pancreas P
Richard Drake; A. Wayne Vogl,... Iarge e
intestine
SYSTEMIC ANATOMY ne
Expand | Collapse intestine
About the Book viii SYSTEMlC ANATOMY appendix rectul
Index of Clinical Content Xi AU
SYSTEMIC ANATOMY
g;%;ifg:;i’?;ifsp‘;;?;?nmy: The P / © Encyclopzedia Britannica, Inc.
Gray's Systemic Anatomy: i i
oy yseric rstomy d Fig. Gastrointestinal tract (GIT) and accessory glands
Gray's Systemic Anatomy: XV
Gastrointestinal System I
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Hollow organs, description algorithm

Left common carotid artery

From:

To: i

Where: s iy Y =W\ oo
Parts: | TG ; ‘f K7 et / N
Layers: B < SHUE T A

Function: =T S E—
Relation to the serosa: ' ‘ =

Organs syntopy (relation to the surroundings):
Blood supply, innervation, lymph drainage

Revision : .. 2 7 —\—
Try on your own: considering the algorithm, describe the ' ' '
TRACHEA and MAIN BRONCHI

peis
=

Hemi-azygos
vein

Stomach

"y F I 7 et i
; \ ' ¥ )
e \ i
—— i p N i
L - 5 /
% Right crus (of diaphragm)
——
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General anatomy of the digestive tube [ The wall of the digestive tract has four layers
4 LAYERS: (tunics):
* Mucosa
« Submucosa
 Muscular layer
« Serous layer (serosa) OR adventitia

/
/

Vein

Submucosal plexus
(plexus of Meissner)

Mesentery

Glands in Artery

submucosa
INABDOMEN &
Serosa = peritoneum FUNCTION 4= STRUCTURE

(or ADVENTITIA
= lo/gse'"connective tissue)

Submucosa

Gland in mucosa

Duct of gland
outside tract

-

Myenteric plexus

4

Lymphatic tissue
Serosa:
Lumen Areolar connective tissue
Epithelium
Mucosa:
Epithelium Muscularis:

Circular muscle

Lamina propria
Lonaitudinal muscle

Muscularis mucosae
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General anatomy of the digestive tube - 4 LAYERS: oesophagus stomach stomach (body)

(cardia)

1. MUCQSA - the innermost tunic of the wall, lines the lumen. It
consists of epithelium: stratified squamous (orally, aborally), or
simple columnar. Underlying loose connective tissue layer

called lamina propria, and a thin layer of smooth muscle called - stomach o '
the muscularis of mucosa. | (pylorus) UQ enum

In certain regions:
* mucosa formes folds that increase the surface area

 certain cells in the mucosa secrete mucus, digestive enzymes,
and hormones

* ducts from other glands pass through the mucosa to the
lumen. In the mouth and anus, where thickness for protection
against abrasion is needed, the epithelium is stratified
squamous; the stomach and intestines have a thin simple
columnar epithelial layer for secretion and absorption

sigmoid colon

Fig.. Mucosa endoscopy of GIT
Endoscopy and colonoscopy showing
different parts of the gastrointestinal tract.

2. SUBMUCOSA is a thicker layer of loose connective tissue that
surrounds the mucosa. It contains blood vessels, lymphatic
vessels, and nerves (the submucosus autonomic plexus). In
certain regions, glands may be embedded.

& Gastioemeprhaped jtimdtion

B. Cardisc cifice snd Tundus of stomedhrretiofead view
. Bedly of slomadh

1. Prlotus of stoemach asd prriote splvectet

E Ducdenam

T, Cocum showing aipresclicesl cpening,

G Transvrszcoln

. 3igmord colen
L. Rectumesenoflesed ven
L Pectinatefine
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https://api.seer.cancer.gov/rest/glossary/latest/id/546f53d4e4b0d965832baa39
https://api.seer.cancer.gov/rest/glossary/latest/id/546e323de4b0d965832b2e50
https://api.seer.cancer.gov/rest/glossary/latest/id/546e0400e4b0d965832afe7b
https://api.seer.cancer.gov/rest/glossary/latest/id/546cf544e4b0d965832a941f
https://api.seer.cancer.gov/rest/glossary/latest/id/546e315de4b0d965832b2d2b
https://api.seer.cancer.gov/rest/glossary/latest/id/55056329e4b0c48f31d6f003
https://api.seer.cancer.gov/rest/glossary/latest/id/55a2f77be4b05cd0cdd94575
https://api.seer.cancer.gov/rest/glossary/latest/id/5558fe42e4b031c70bba2917
https://api.seer.cancer.gov/rest/glossary/latest/id/550593d0e4b0c48f31d6f967
https://api.seer.cancer.gov/rest/glossary/latest/id/546e0400e4b0d965832afe7b
https://api.seer.cancer.gov/rest/glossary/latest/id/55232120e4b0bc5c16c0a0df
https://api.seer.cancer.gov/rest/glossary/latest/id/55058338e4b0c48f31d6f6c6
https://api.seer.cancer.gov/rest/glossary/latest/id/54ac2835e4b0d965833ce0f4

General anatomy of the digestive tube - 4 LAYERS:

CLASSIFICATION OF EPITHII.IUM

3. MUSCULARTUNIC On the basis of : B .-* =

| striated or smooth N R | i i -p‘,'-'of.f

The smooth muscle responsible for movements of e (il 8

the digestive tractis arranged in two layers: inner SIMPLE (made of single cell layer) STRATIFIED (made of ;nany’cell layer) ~
circular layer, outer longitudinal layer. The (L & e

autonomic myenteric plexus is between the two Squamous 5
muscle l.ayers. o Simple Cuboidal Simple Squamous

4. SEROSA or ADVENTITIA

Above the diaphragm, the outermost layer of the
digestive tract is formed by adventitia (= loose
connective tissue). Below the diaphragm, it is either
adventitia or serosa (ie. peritoneum).

Longitudinal oesophageal muscle
Circular oesophageal muscle

Gradual slight muscular thickening

Phrenico-oesophageal ligament
(ascending limb)

Endothoracic fascia

Diaphragm

Transversalis fascia l
/— ¥
Phrenico-oesophageal ~
/— ligament

4' (descervding limb)

Phrenico-oesophage:
ligament

Autonomic plexus?! (Cescnding )
Serosa? -

Zigzag (Z) line:

juncture of /1 { )
oesophageal and /7 ' b Peritoneum
VRGNS 2 Cardiac notch

- . g

i
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Autonomic nervous plexus

Sympathetic input Parasympathetic inpul

Grealer, lesser, and least

splanchnic nerves
(TSt T12)

Lumbar splanchnic
nerves (L1, L2)

Prevertebral plexus

Fig.: Prevertebral plexus with sympathetic, parasympathetic,
and visceral sensory components. GIT doc ebe 2023



PERITONEUM Parietal, visceral

Foregut { : Celiac trunk

Liver

Serosae

Stomach

Diaphragm

= = Superior mesenteric arte
Midgut — | . N ariery
g

Lesser

é ' : : Inferior mesenteric art
omentum Hindgut ] | < entenc anery

Greater omentum

Large intestine

Small intestine

Parietal peritoneum

Peritoneal cavity

Urinary bladder

GIT doc ebe 2023

Pancreas °

Duodenum

Posterior '

mesentery  Fig: The gut tube suspended by the
mesentery/ies; ventra mesentery (blue
arrow), dorsal mesentery (green arrow)

Visceral
peritoneum

Parietal peritoneum lines the abdominal wall.
Visceral peritoneum covers organs.

Demo video, from the 12th min:

https.//www.youtube.comywatch?v=ov0zVEWHZ0&ab._channel=InstituteofHumanAnatomy

Ventral (anterior) mesentery
for proximal regions of the

gut tube )

Dorsal (posterior) mesentery
along the entire length of the

system mmm)

The abdominal (partly the pelvic) cavity is lined by the peritoneum,
Rectum | which consists of an epithelial-like single layer of cells (the

mesothelium) together with a supportive layer of connective tissue.

Peritoneum is similar to the pleura and pericardium in the thorax.
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https://www.youtube.com/watch?v=ov0zV5VvHZ0&ab_channel=InstituteofHumanAnatomy

PERITONEAL CAVITY "

Intraperitoneal structures (je. structures found in the peritoneal
cavity), such as some organs of the gastrointestinal system (eg.
stomach, jejunoileum, transverse colon), are suspended from =
connected with the abdominal wall by mes-enteries, and are
covered by the peritoneum fromall sides.

Retroperitoneal structures include eg. the pancreas,
duodenum, kidneys, and ureters, are located between the
peritoneum and the posterior abdominal wall. The parietal
peritoneum runs over them fromin front.

The mesoperitoneal organs are covered partly, from

three sides (eg. ascensing and descending colon,
gallbladder

Abdominal
cavity

Pelvic inlet

g

Innervation: intercostal nerves

Irritation of the peritoneum s connected with specific symptoms, like
sharp, localized pain or higher production of the peritoneal fluid. Rupture
of the Gl tract threatens the patient with acute sepsis and death.

PLEURAL CAVITY

PLEURA

Axis of abdominal
cavity

Peritoneum

Pelvic cavity

Axis of pelvic
cavity

Fig.: Divisions of the peritoneal cavity:
abdominal and pelvic

GIT doc ebe 2023
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OESOPHAGUS

*  From: laryngopharynx (C6)

e To: cardia (stomach)

* Where: neck, mediastinum, abdomen

» Parts: cervical, mediastinal, abdominal

» Layers: 4 - change of epithelia and musculature

* Function: transportive

» Relation to the serosa: abdominal part is covered by the peritoneum

 Organs syntopy: behind the trachea (main bronchi), in front - on the
right side of the aorta; oesophageal hiatus (muscular diaphragm)
level TIO0

 Blood supply, innervation, lymph drainage:

Several arteries — the subclavian artery, thoracic aorta, inferior phrenic
artery, and the left gastric artery.

Venous drainage of the thoracic esophagus is to the azygos venous system,
the short abdominal esophagus drains to the hepatic portal venous system.
This forms clinically very important portal-systemic anastomoses.
Lymphatic drainage: upper third: deep cervical lymph nodes (LNN); middle
third: posterior mediastinal LNN; lower third: left gastric and celiac LNN

GIT doc ebe 2023

Trachea

Common carotid artery

y Common carotid artery
Subclavian artery

Subclavian arte
Esophagus, cervical part v

Brachiocephalic trunk
Aortic arch

Right main — Tracheal bifurcation

bronchus s Lot s

.~ bronchus
G/

Thoracic aorta
Esophagus,
thoracic part

Diaphragm,

central tendon Esophageal

hiatus

Caval —

opening Esophagus,

abdominal part

&— Stomach,
cardiac part

Aortic hiatus

Abdominal aorta

Fig.: Esophagus, trachea, and thoracic aorta
12



Fibrous

Diaphragm pericardium

Inferior lobe

Right lobe of liver. of left lung

Stomach

=alciform ligament

Gallbladder: Spleen

Round
ligament of liver

Ascending colon

Cecum

Sigmoid colon

lleum

Fig. Abdominal organs — superficial structures

Left lobe of liver

Transverse colon

Greater omenturr

Urinary bladder

PERITONEAL CAVITY

Left lobe of
liver
Stomach
Falciform
ligament

Splenic artery

Pylorus of Tail of pancreas

stomach
Spleen

Superior
mesenteric

Gallbladder artery

Uncinate process
of pancreas

Pancreatic ; S : : Ascending part
duct TS : > ; 3 of duadenum

Inferior part of

Descending part duodenum

of duodenum

Inferior mesenter
Right kidney Srary
Inferior

vena cava Aorta

Gonadal
vessels Superior
hypogastric
plexus
Lateral
cutaneous
nerve of thigh

Common iliac
artery

Superior

rectal artel
Ureter i

External iliac Rectum

artery

Urinary bladder
Ductus Yy

deferens

Fig. Abdominal organs — retroperitoneum
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ABDOMINAL PORTIONS OF OESOPHAGUS

The esophagus is 25 cm long and is organized in three parts: the cervical part
(5-8 cm), thoracic part (cca 16 cm), abdominal part (1-4 cm). The abdominal
esophagus joins the stomach at the esophagogastric (lower) sphincter, which
prevents regurgitation (= REFLUX) of stomach contents into the esophagus.

Anatomical constrictions:

1. Cervical constriction;

Level of Cé, at the pharyngoesophageal junction caused by cricopharyngeus
muscle (upper sphincter)

2. Thoracic (bronchoaortic) constriction:
Level of T4/T5, bronchoaortic constriction by arch of aorta
Level of T5, crossed by left main bronchus

3. Diaphragmatic constriction:
Level of T10, esophageal hiatus

0cm Incisor
teeth

15cm| C6 Cricopharyngeal
constriction
Aortic

25cm| T4 constriction

28cm| T5 :
Bronchial
constriction

40cm | T10

GIT doc ebe 2023

Fig.: Oesophageal constrictions
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From: oesophagus
To: duodenal bulbus

Where: abdomen - left hypochondrium and epigastric
regions
Parts: cardia, fundus, body, and pylorus; greater and

lesser curvature; cardiac notch, angular incisure
Layers: 4 - notice the 3 layers of the muscular tunic
Function: secretes digestive enzymes (eg. pepsin) -
digestion down proteins and starches; breaks down
large food particles into smaller pieces; hydrochloric

acid - immunobarrier, digestion
Relation to the serosa: entirely intraperitoneal
Organs syntopy: see the next slide

The pyloric part is the distal, funnel-like part of the stomach. Its
proximal part, the pyloric antrum, leads into the narrow pyloric
canal and pyloric sphincter, which controls the release of

stomach contents into the duodenum (small intestine).

GIT doc ebe 2023

Abdominal
esophagus

Cardia

Lesser curvature

Angular incisure
Pyloric orifice

Pyloric canal
Pyloric sphincter

Pyloric constriction
Dilodeniim

Cardial notch

Pyloric antrum

Fundus

Greater
curvature

15



Pyloric orifice between
stomach and duodenum

Costal margin Jugular notch

STOMACH

TRANSPYLORICLINE - L1

¢ | LI (transpyloric)
plane

Position of umbilicus Pubic symphysis

Fig. Abdomen—surface anatomy. Transpyloric line - L1 = 9th costal

cartilages

GIT doc ebe 2023

Pubic symphysis

Left gastric artery

Celiac trunk

Cardia (of stomach)

Common
hepatic

artery Fundus of stomach

Splenic
Gastroduodenal

D artery
Left
gastro-omental
artery
Pylorus Pyloric Body of
(pyloric part stomach
sphincter)

Right gastro-omental
artery

Arterial supply: celiac trunk and its branches
—the left gastric, splenic, and common hepatic
arteries. Venous drainage: portal vein.
Lymphatic drainage: celiac nodes, and node
groups adjacent to the spleen and pankreas.
Sensory and autonomic (parasympathetic and
sympathetic) innervation of the stomach is
provided by the celiac plexus.
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SMALL INTESTINE, arteries

Portal vein

Caudate
lobe of

i Leftlobe of
wer

liver

Stomach

R‘g?)tf llz/be?' (cut and reflected
to the left)
Right and 4
left%epatic Left gastric artery
arteries
Spleen
Cystic artery
Splenic artery

Cystic duct
Tail of pancreas

Gallbladder
Superior mesenteri
artery (cut)

Duodenum

Superior
mesenteric
vein .
Left renal vein

Left kidney
Splenic vein

Head of
pancreas

Inferior vena cava

Portal vein /— Esophagus
Right suprarenal gland /\ ~—= —

Bile duct

Duodenum
—superior part

Gallbladder
Right kidney

Position of minor
duodenal papilla

Position of majo
duodenal papilla

Duodenum
—descending part

Duodenum
—inferior part

Ascending colon

LA AN

Fig.: GIT blood supply; root of the transverse

mesocolon (green line)

Spleen

Pancreas

Left kidney

Superior mesenterit
vein and artery

Descending colon

Duodenum
—ascending part

Abdominal aorta

— Celiac trunk

Coeliac trunk
Root of the transverse mesocalon Cuperior mesenteric artery
Hindaut 'Manery tenc artery
Left colic flecture— == Inferior mesen

GIT doc

Fig.. Primitive bowel, divisions and blood supply

ebe 2023
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Duodenum,
superior part,
ampulla [bulb]

Pyloric sphincter

Pylorus, pyloric orifice
Pyloric canal

Pyloric part
Pyloric antrum} yoricp

Circular folds

SMALL INTESTINE, DUODENUM

The small intestine is the longest part of the
gastrointestinal tract and extends from the

pyloric orifice of the stomach to the
ileocecal opening. It is approximately 6 to
7 m long with a narrowing diameter from

R Suspensory muscle

of duodenum
Major duodenal
papilla

Duodenojejun

pancreatic /4
7 flexure

ampulla /g8

Jejunum

Muscular layer

Fig.: Duodenum, frontal section; anterior view. The inner relief of
the duodenum shows circular mucosal folds (KERCKRING's folds)
similar to other parts of the small intestine. The descending part
contains the major duodenal papilla (ampulla of VATER) at the
entrance of the pancreatic duct (duct of WIRSUNG) and the
common bile duct (ductus choledochus), both of which usually

merge to form the hepatopancreatic ampulla with its sphincter of
ODDI.

GIT doc ebe 2023

Mucosa {

beginning to end, consists of the duodenum,

the jejunum, and the ileum.

Circular folds

Mucous epithelium

v

= é N
= ﬂ 7 ﬁ, .

Lamina propria

M laris Circular layer
mucosae

Lengituding| layer

Submucosa

s {Circular layer

externa
Longitudinal layer

Subserosa

Visceral perineum (serosa)

SMALL INTESTINE
Resorption surface increased:
microvilli, villi, circular folds

Submucosal plexus
(MEISSNER’s plexus)

Myenteric plexus
(AUERBACH's plexus)
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SMALL INTESTINE, DUODENUM

The superior part of the duodenum passes toward the right side of

Porenn

CF: Cholelithiasis, pancreatitis and/or jaundice

Microvilli, villi, circular folds

the abdomen from the pylorus. The descending part passes
inferiorly to the right of vertebra L2. The hepatic and pancreatic
ducts open into the duodenal lumen at the midpoint of the
descending section through the major duodenal papilla and minor
duodenal papilla. This is important clinically because damage to
or pathology involving this part of the duodenum prevents hepatic
and pancreatic secretions from entering the digestive system and
thus inhibits digestion.

| 2: duodenal window

Regions of the small intestine
duodenum

Structure of a villus

mucosa

plicae circulares

(valves of

N /n/licmvilij'

.
- ¢
<
Y brush ‘\ Z
1

3 goblet cells

endocrine cells

intestinal gland
(Lieberkiihn
gland)

blood capillaries A cells of Paneth

- 19
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SMALL INTESTINE, DUODENUM

The duodenojejunal junction is attached to the aorta near the origin of the superior mesenteric artery by a peritoneal fold, and
some muscle fibers from the diaphragm (suspensory muscle of duodenum), together referred to as ligament of TREITZ It passes
posterior to the pancreas and anterior to the left renal vein. It serves as landmark for the duodenojejunal junction and can be
associated with a barrier for endoscopic catheter advancement.

| Into the descending duodenum open the common bile and the pancreatic ducts!

Structure/Function

ge:ve.lopmentﬂl Parts of the Duodenum Blood Supply Lymphatic Drainage
rigin

Arteries: Celiac trunk:

Superior right gastric and right gastro-epiploic artery.
Veins: directly into hepatic portal vein. portal vein
Boregut  Arteries: Celiac trunk: superior pancreaticoduodenal artery (from gastroduodenal | Celiacnodes
Descending, superior to major duodenal  artery). _
papilla Veins: superior pancreaticoduodenal vein via gastroduodenal vein into hepatic portal
ot portal vein
Descending, inferior to major duodenal
papilla Arteries: Superior mesenteric artery (SMA): inferior pancreaticoduodenal artery. : ;
: . _ . _ . : Superior mesenteric
Midgut . Veins: inferior pancreaticoduodenal vein via superior mesenteric vein into hepatic
Horizontal ) nodes
portal vein. _
Ascending portal vein

Lymphatic drainage is to the lymph node group near the head of the pancreas.
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MR enterography
T2, weighted imaging

Liver

lleum

Urinary bladder

Stomach

Pancreas

Jejunum

Mesentery



Villi, small and large intestine

SMALL INTESTI NE JEJUNOILEUM https://www.britannica.com/science/small-intestine

Features of the Jejunum and lleum

Jejunum [leum

Length (fraction of combined 3

3-5 m total) % /5
Location Umbilical region, below left side of Pubic region and groin; usually

transverse mesocolon extends into pelvis

Diameter 2-4d cm 2-3cm
Vasa recta (small mesenteric | Long Short Lymphatic

\-’E55E]$} aggregates
Mucosal circular folds (plicae | Larger, numerous, closely set Smaller, widely separated to

circulares) absent distally

The ileum joins the large intestine at the ileocecal fold,
a sphincter-less valve through which the bolus of food passes
into the first part of the large intestine—the cecum.

Blood supply: superior mesenteric artery
Venous drainage: portal vein

Lymph nodes: mesenterial

Innervation: splanchnic nerves, CN X

GIT doc ebe 2023 22


https://www.britannica.com/science/small-intestine

LARGE INTESTINE

The large intestine (large bowel) extends from the ileocecal fold to the anus and is approximately 1.5 m long. It
consists of the cecum, appendix, colon (which has four parts — ascending, transverse, descending, and sigmoid colon),
rectum, and anal canal. Parts are intraperitoneal (caecum, appendix; transverse and sigmoid colon, upper rectum);
others are mesoperitoneal (ascending and descending colon) or subperitoneal (lower rectum and anus).

Transverse colon :
Left colic flexure,

Distinctive features: splenic flexure

semilunar folds Right colic flexure
taeniae

epiploic appendices Ascending colon
haustra

Descending colon

lleum

Cecum

. _ . Sigmoid colon
Appendix vermiformis

nal
Rectum Anal cana

GIT doc ebe 2023 23



LARGE INTESTINE

Omental tenia

Mesocolic tenia y
Ascending colon

Haustra of colon
Ascending
colon

Appendix
vermiformis

lleum

Cecum

Free tenia

Distinctive features:
semilunar folds
taeniae

epiploic appendices

haustra 24
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Vermrform appendix | TaeniTe col
INTRAPERITONEAL!

Pre-ileal

Postileal

Umbilical ring
Ascending colon

lleum

McBURNEY’s point Anterior superior

iliac spine
Anterior superior

- ‘ Pelvic
iliac spine

Retrocecal

Appendix vermiformis

Cecum 7~
Lanz point

Sithreral

Fig.: Vermiform appendix, possible positions
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LARGE INTESTINE

Superior
mesenteric

Transverse colon

artery
Taeniae coli

Ascending
colon

Appendix

Haustra

Descending
colon

Inferior
mesenteric
artery

IMiddle colic artery

Neck of pancreas

Supetior
mesenteric
artery and vein

Right colic
artery and vein

Inferior part
of duadenum

lleocolic artery

Ascending colon

Inferior vena cava

Cecum

GIT doc ebe 2023
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Greater
omentum
(reflected)

Transverse color
(reflected)

Stomach

Jejunum

Superior
masenteric
artery

Inferior
mesenteric
artery

lleum



RECTUM

Sigmoid colon

levator ani
muscle

Rectosigmoid
junction

puborectalis
muscle

> intersphincteric

Rectal valves : b i S | i

Japuiyds
|eue jeusaixs

s osctorital
hemorrhoid

Internal plexus anal verge
Muscle layers ana!
making up internal sphincter

and external
anal sphincters External
anal
sphincter

Anal canal
Koeppen & Stanton: Berne and Levy Physiology, 6th Edition.
Copvriaht © 2008 bv Mosbyv. an imprint of Elsevier. Inc. All riahts reserved
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One more time?!
Try our video!
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