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e Large intestine and peritoneal recesses
on the posterior abdominal wall.
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- “Sandor Katz’M.D,, Ph.D7 »



Anatomical divisions of the large intestine @

m long in adults)

Left colic fiexure
= Splenic flexure

Right colic flexure
= Hepatic flexure

Transverse colon

Omental
appendices

[ ‘

L } Haustra of colon
P
I,

Cecum

Sigmoid colon

Anal canal
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Cecum  with  the
vermiform appendix

Ascending colon
Transverse colon
Descending colon
Sigmoid colon

Rectum



Transverse
colon

Right colic
(hepatic)
flexure, deep

Ascending
colon

Cecum

Abdominal CaVity, anterior (Bluel‘ink) © B. Kathleen Alsup & Glenn M. Fox




Left colic
(splenic)
flexure

Descending
colon

Sigmoid
colon

Rectum

Abdominal CaVity, anterior (BIueLink) © B. Kathleen Alsup & Glenn M. Fox




Splenic fexure —

Hepatc faxure —

Transverse colon
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Appearance of the abdominal colon on double
contrast barium enema



Location of the large intestine

Right Midclavicular planes Left
hypochondrium | hypochondrium

N

Right
lumbar
region

Right
iliac

Intertubercular plane
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Distinctive morphological features

Left colic flexure

= Splenic flexure

 Epiploic  appendices
(fat-filled protrusions of
the peritoneum)

Right colic flexure Transverse colon

= Hepatic flexure

 Haustrae (saccular wall
protrusions)

Omental
appendices

* Semilunar folds (only

colon b " . ‘;,“‘“ .
‘- A internally)
/ =\t — Haustra of colon

Cecum

Sigmoid colon

Rectum

Anal canal
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Distinctive morphological features

* Teaniae coli (three
longitudinal bands, they not
present in the vermiform
appendix and rectum)

T0

1. Free teania (TL)
2. Mesocolic teania (TM)
3. Omental teania (TO)



Large intestine in situ




Mesoappendix

Taeniae
coli

Cecum

Cecum and vermiform appendix

Ascending colon lleum Appendix

)
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Both are intraperitoneal. (Sometimes
cecum covered by peritoneum
incompletely.)

Ileocecal valve = Bauhin’s valve prevents
reflux of chyme from cecum to the ileum.
(The ileal valvular surfaces are covered
with villi and have the structure of small
intestinal mucosa.)

colon

lleocecal

fold fiaps

Cecum




Vermiform appendix

Free taenia

The major positions of the appendix seen in clinical practice
are retrocecal and retrocolic.

It varies from 2-20 cm in length: the appendix is often
relatively longer in children and may atrophy and shorten
after mid-adult life.

Pre-ileal

\ Postileal

‘ McBurney’s point (beginning of the appendix) situates on
9 ) r@ lleum a line connecting the umbilicus to the right anterior

\ L superior iliac spine between the lateral and middle third.
Retrocecal | Pelvic

>

(Lanz’s point (end of the appendix) situates on a line

Cecum connecting anterior superior iliac spines between the right
and middle third.)

Subcecal
Drake: Gray's Anatomy for Students, 2nd Edition.
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Transumbilical plane

McBurney's point Descending colon

Anterior superior iliac spine

Sigmoid colon

Appendix
Inguinal ligament

Pubic tubercle
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lleum

Cecum

Appendix

CeCU m, a nte rior (BIueLink) © B. Kathleen Alsup & Glenn M. Fox
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Transverse colon

It is intraperitoneal organ and extends from the
right colic flexure in the right lumbar region across

into the left hypochondriac region, where it curves . \
posteroinferiorly below the spleen as the left colic [ | )|
flexure. The transverse colon is usually attached to B& 7 Visceral peritoneum

the greater curvature of the stomach by the
gastrocolic ligament, which is in continuity with the

greater omentum. Transverse mesocolon

. Parietal peritoneum
Liver Spleen ¥

The right colic/hepatic flexure is anterior to
the right kidney, posterior to the right lobe of
the liver (forming the colic impression),
posterolateral to the gallbladder, lateral to the
descending part of the duodenum.

The left colic/splenic flexure is anterior to the
pancreatic tail and also to the left kidney. Its
peritoneal covering is often attached to the
diaphragm at the level of 10th and 11th ribs by
the phrenicocolic ligament. It lies more
superiorly and posteriorly than the hepatic
flexure and directly to the lower pole of spleen,
forming the colic impression.

Right colic flexure  Transverse colon Left colic flexure

Drake: Gray's Anatomy for Students, 2nd Edition.
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Transverse
colon, reflected

Transverse
mesocolon

p—

Mesentery

Small
intestine

Abd0m|na| CaV|ty, anterior (BIueLink) © B. Kathleen Alsup & Glenn M. Fox







Sigmoid colon

Visceral peritoneum

Descending colon

Mesentery

Sigmoid mesocolon

T ancwar ’Jcl nuwinicunn

It is intraperitoneal organ.

The sigmoid loop is fixed at its
junctions with the descending colon

Sigmoid colon
and rectum but quite mobile between

Rectum el
The sigmoid loop starts from the iliac
fossa between the bladder and rectum
Anal canal

in males, or uterus and rectum in
females.

It ends at the level of S3 vertebra near
to the pelvic wall.

Drake: Gray's Anatomy for Students, 2nd Edition.
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Left colic
(splenic)
flexure

Descending
colon

Sigmoid
colon

Sigmoid
mesocolon

Rectum

Abdominal CaVity, anterior (Bluel‘ink) © B. Kathleen Alsup & Glenn M. Fox




Rectum

Sacral flexure

Middle
transverse
rectal
{Kohlrausch’s) —
fold

Perineal flexure

Sigmoid
colon

ferior

ot ampu,,a< transverse rectal The upper third of rectum is retroperitoneal

fol o0 . e .
°Lz,,a,°, (=semi-intraperitoneal), the lower third is
S8l musce infraperitoneal and the middle shows the
transition between the two peritoneal
Anorectal Internal anal : :
Pty . Bedth relationships.
muscle
b1 External anal
sphincter B
muscle
Levator ani orte . s
Puboractalin -

Internal anal sphincter

oth 1)
The rectum has a compound smaoth muscle)
embryonic  origin. Above the Pectinate line o
. | it . sphincted
anorectal junction it is derived from o

Anocutansous line
endoderm. The anal canal, however rwhite”)

develops from ectoderm.

Anal pecten Ans aperture

Drake: Gray's Anatomy for Students, 2nd Edition.
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Transverse Rectal
folds of rectum ampulla
Longitudinal
muscle of
rectum

ReCtU M . med |a| (BIueLin k) © B. Kathleen Alsup & Glenn M. Fox




Mesorectum

Antenior mesorastal

Prostate fascia
Proslaic wanous Obturator internus
s
Branches of infarior .
frypogastnic plexus Clturator fascia
Levador fascia — |&Churn
Levalor ani e REILIN
Izchicanal fossa Mesorectal fasaia
Glutews maximus

; Coocys
© Elsevier Ltd 2005. Standring: Gray's Anatomy 39e - www.graysanatomyonline.com
B
The mesorectum (mesentery of the
rectum) and its contents are intimately
related to the rectum down to the level of

Obturator infernus

levator ani muscle. Otk fiicin Vagina

It contains the superior rectal vessels PR - Nkt
and their branches, lymphatic vessels (puborectais) mesorectal tascia
and nodes, inferior mesenteric plexus ..o Mesorecial fescia
and loose connective tissue. The et s
mesorectum is enclosed by mesorectal a”m;i;g anorectal junction
fascia, a distinct covering derived from igament —

the visceral peritoneum. pred - Tip of coccyx

© Elsevier Ltd 2005. Standring: Gray's Anatomy 39e - www.graysanatomyonline.com



Superior b
mesenteric a. ; K
Inferior

“ mesenteric V.

Superior
mesenteric v.

Inferior
mesenteric a.

Ademinal CaVity, anterior (BIueLink) © B. Kathleen Alsup & Glenn M. Fox




Vasculature of the colon - arteries

Middle colic artery

Right colic artery

X .d
\ L\
\
\
\

Ascending colon

lleocolic artery

B \
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Antérior cacal anery / lleum V 2
Appendix lieal arteries (X
=

Postarior cecal artery Appendicular artery

lleocolic artery

Distal small artenes

lleal artenes

Drake: Gray's Anatomy for Students, 2nd Edition.
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- Transverse colon

Inferior pancreaticoducdenal artery
Superior mesenteric artery

Jejunum

Jejunal arteries

\asa recta

Right colic artery

Jeyunal arterlos

SUPERIOR MESENTERIC ARTERY
(L1 vertebra):

* Ileocolic artery’s branches:
appendicular artery and cecal
arteries for cecum, vermiform
appendix and the beginning of the
ascending colon.

* Right colic artey: for ascending
colon.

« Middle colic artery: for
transverse colon.

Feeding vessel

Mesentery (e.g. marginal artery)

Circular muscle

Subrmicosa 2 p — Appendicuar vessel
- Bsaa— |\

© Elsevier Ltd 2005. Standring: Gray's Anatomy 39e - www.graysanatomyonline.com

Taenia lbera Appendx epploicae



anastomosis

Middle colic a.

Right colic a.

lleocolic a.

anastomosis

Appendicular a.

Abdominal cavity, anterior

(B|U€Llnk) © B. Kathleen Alsup & Glenn M. Fox




Vasculature of the colon - arteries

Transverse colon

Descending colon Superior rectal artery Left colic artery

Inferior mesenteric artery

Ascending branch
of left colic artery

Descending branch
of left colic artery

Left colic artery

Abdominal aorta

R g

2

g

9

3

:
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Superior rectal
artery

Rectum
Sigmoid arteries

Sigmoid colon Sigmoid arteries
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INFERIOR
MESENTERIC ARTERY

(L3 vertebra):

Left colic artery: for
transverse and
descending colon.

Sigmoid  arteries:
for sigmoid colon.

Superior rectal
artery: for upper
third of the rectum.



Vasculature of the colon - functionally important
anastomoses

Marginal artery
of Drummond

* Arch of Riolan (=marginal artery):
anastomosis between the middle colic
and left colic arteries, providing
collateral circulation in case of
occlusion of one of the arteries.

* (Marginal artery of Drummond:
anastomosis between two arteries in
one of the arcades close to the
intestines.)

* Sudek’s critical point: anastomosis
between the last sigmoid artery and
superior rectal artery at the
rectosigmoid junction.

Copyright @2006 by The McGraw-Hill Companies, Inc
Al rights reserved,



Inferior
mesenteric a.

Left colic a.

Sigmoid aa.

Superior
rectal a.

Abdominal cavity, anterior BlueLink ) ¢ g kathieen Alsup & Glenn M. Fox
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Arch of Riblan, Case courtesy of Dr Donna D'Souza,
Radiopaedia.org, rID: 36156
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Vasculature of the colon - veins

The veins correspond to the arteries.
Ileocolic, right and middle colic veins: drain into the hepatic portal vein via superior mesenteric vein.

Left colic, sigmoid and superior rectal veins: drain into the splenic vein via inferior mesenteric vein.
Supenior mesenteric ven

Inferior mesentenc vein

Midde colic ven

Right colic ven

Ascending beanch
eft colic vein
Descending branch

Sigmoid veins

Ascending branch
le0soic vei

Caecal branches

Supencor rectal vein

© Elsevier Ltd 2005. Standring: Gray's Anatomy 39e - www.graysanatomyonline.com



Superior b
mesenteric a. ; K
Inferior

“ mesenteric V.

Superior
mesenteric v.

Inferior
mesenteric a.

Ademinal CaVity, anterior (BIueLink) © B. Kathleen Alsup & Glenn M. Fox




Vasculature of the rectum - arteries

Right common iliac artery
Left common iliac artery

Left internal iliac artery

\

uperior rectal artery

Right internal iliac artery

Inferior rectal artery

Internal pudendal artery

Middle rectal artery
Drake: Gray's Anatomy for Students, 2nd Edition.
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Superior rectal artery: for upper
third of the rectum. It arises from
inferior mesenteric artery.

Middle rectal artery: for middle
third of the rectum. It originates
from internal iliac artery.

Inferior rectal artery: for inferior
third of the rectum. It arises from
internal iliac artery via internal
pudendal artery.



Vasculature of the rectum - veins

To hépatic ponal aystem
|

2l j To caval system
3actum y
"W b )
|

To caval system

Superior reclal vein

Middle rectal vein &

Paivic fioor
Intornal pudendal vemn
Inferior rectal vein
4 Internal rectal
Yo\ plexus
. \

External venous plelxué Anal canal
Drake: Gray's Anatomy for Students, 2nd Edition.
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The veins correspond to the
arteries.

Superior rectal vein: drains
into the inferior mesenteric
vein.

Middle and inferior rectal
veins: drain into the inferior
vena cava via iliac veins,
bypassing the hepatic
detoxification.



Lymphatic drainage

The colic lymphatic vessels are
accompanying the arteries.

Lymph form cecum, ascending and
transverse colon drained toward right
and middle colic lymph nodes, then to
the superior mesenteric lymph

nodes.
Middle colic nodes Paracolic nodes Lymph from the descending colon
drained toward left colic lymph
DRSO Meseenc nodes Descending colon nodes, then to the inferior
i mesenteric lymph nodes.
nlermedalte colic nodes
Asoending oolon Lymph from the sigmoid colon

drained toward the sigmoid lymph
nodes, then to the inferior
mesenteric lymph nodes.

nderior mesentenic nodes
Sigmoid rodes

llaum

Lymph from upper third of the rectum
drained toward the inferior
mesenteric lymph nodes, from
inferior two thirds drained toward the
internal and external iliac lymph
nodes.

Caecum

@© Elsevier Ltd 2005. Standring: Gray's Anatomy 39e - www.graysanatomyonline.com



Innervation of the large intestine

Mesentery

Longitudinal muscle layer

Circular muscle layer

7 Peritoneum
Mucosal muscle

Myenteric plexus
Submucosa y P

Submucosal plexus

Drake: Gray's Anatomy for Students, 2nd Edition.
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Parasympathetic innervation:
vagi nerves innervate colon to the splenic

flexure (Cannon-B6hm's point). For
descending, sigmoid colon and rectum
parasympathetic fibers provide innervation
from $3-5 segments .

The parasympathetic colic supply is
secretomotor to the colic glands and motor to
the colic musculature.

Sympathetic _innervation: from T6-11
ganglia via the greater and lesser splanchnic
nerves via superior and inferior mesenteric
plexuses.

The  colic  sympathetic  nerves are
vasoconstrictor to the colic vasculature and
inhibitory to colic musculature.

Enteric nervous system:
Meissner’s plexus
Auerbach’s plexus
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51
29

30
31
32

33

34

35
36

Peritoneal recesses on the posterior abdominal wall

50

37

38
39

29
40

41

43

42
44

43

45

46

26

The peritoneal recesses are located between
organs or between organ and peritoneum
covered body wall. The intestinal loops may
become entrapped in these recesses = internal
herniation.

30:
31:
32:
34:
: inferior ilececal recess
35:
: right paracolic gutter/groove
43:
46:
51:

*

k%

attachment of the right colic flexure
root of the transverse mesocolon
duodenum

superior ileocecal recess

retrocecal recess
left paracolic gutter/groove

intersigmoid recess
epiploic foramen



Histology of the colon

NOTE: The colon represents neither Kerckring’s folds nor
intestinal villi.

Epithelium mucosae: simple columnar (enterocytes), numerous
goblet cells

Lamina propria: highly cellular loose connective tissue, crypts
of Lieberkiihn

Lamina muscularis mucosae: smooth muscle: inner circular,
outer logitudinal

Tunica submucosa: loose connective tissue, Meissner’s plexuses

Muscularis externa: smooth muscle: inner circular, outer
longitudinal, Auerbach’s plexuses

Tunica serosa/adventitia
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Appendicitis

An acute inflammatory process of the appendix
related to obstruction (faecolith, undigested food, or
enlarged lymphoid tissue). Peak incidence between
ages 5-15, but can occur at any age.

Case courtesy of Dr Andrew Dixon, Case courtesy of Dr Maulik S Patel,
Radiopaedia.org, rID: 9644

Radiopaedia.org, rID: 12822



Ulcerative colitis (UC)

An idiopathic inflammatory bowel disease, which always involves the rectum and
extends proximally. Causes inflammation and ulcers. Major incidence between 15-
25 years.

The main symptom of active disease is bloody diarrhoea, often with urgency and
tenesmus.

Surgical removal of the colon and rectum cures the UC.

Case courtesy of Dr Andrew Ryan,
Radiopaedia.org, rID: 16115



Thank you for your attention.
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