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r "3parts:

3. lleum — 3 part

blood to this region

1. Duodenum — 15t part- shortest part
2. Jejenum — 2" part — longest

B Mesentery — parietal membrane that covers the small and large intestine supplying nerves and

Characteristic

Jejunum

Distinguishing Characteristics of Jejunum and Ileum in Living Persons

Ileum

Color

Caliber

wall

Vascularity

Vasa recta

Arcades

Fat in mesentery

Circular folds (L. plicae circulares)

Lymphoid nodules (Peyer patches)

Deeper red

28€"4 cm

Thick and heawvy

Greater

Long

A few large loops

Less

Large, tall, and closely packed

Few

Paler pink

28€"3 cm

Thin and light

Less

Short

Many short loops

More

Low and sparse; absent in distal part

Many
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Duodenojejunal
junction

lleocecal
junction

Cecum

B Jejunum

lleum
o Anterior view

Teniae coli: three thickened bands of longitudinal muscle fibers.
Haustra: sacculations or pouches of the colon between the teniae.
Omental appendices: small, fatty appendices (projections) of colon.
Caliber: the internal diameter is much larger.

OOoond

Teniae coli ~

Surface
goblet cells

Submucosa .

Circular
muscle

= - Lamina =t
Longitudinal propria goblet
muscle Serosa il din

(b) Lymphatic nodule {(c) crypt
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Perforated colon cancer
his was a cancer of the hepatic flexure which perforated, producing a bacterial peritonitis with abundant free bile as well.

Intestinal ischemia
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Cause
superior
mesenteric

vein
obstruction
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Megacolon at the
Mutter museum
philadelphia
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CROHN DISEASE
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- ILEOSTOMY

The Colon

Left colic
{splenic) flexure

Transverse mesocolon

SIFENCR MESERTERE ARTERY

Right colic FOETIROE CECaL ARTERT

(hepatic) flexure
AMINDICULAY aRTERY

Transverse Ji 4

colon d - Epiploic appendages
Superior - P

mesenteric
artery
Haustrum

ANIEAICA CICAL ARTERY

INEETIE PO

Descending colon (RURERICR IEETCA TR

Ascending colon 'Eiﬁ‘.ﬁ&“.uﬂ‘;. -

lleum:

lleocecal valve

The lips of the walve p

ecum preventing bacy
Cecum

Cut edge of mesentery

i)

Teniae coli -bands of P i,
NG D CF

longitudinal muscle
Sigmoid colon
This bend together
with a thickening of
the muscularis helps
External anal sphincter Jreep the rectum free
of feces after
defecation

Fecalpressure
stimultes imvolumtary

Vermiform appendix

(a)

Factal value

Factum = 5
Hamerho dal "L sphincter relaxation,
veing € nd mil contraction of

Lewatar _—
HETACAEEEAL LS

ani muzcle .
Anal cana 3 £ é 7

; 9 s 4 s harve HTROCECAL FOUDS
E:dernal I bternal APPENICILAT

SETROCOUC FOLD o0 rin) AATERY

anal sghincter
Defecation reflex
relaxes extermal
sp hincter and =
comtracts rectal & thﬁl:gﬂl;ﬂr:u
and abdominal i et B J= TOROATEIAL

muscles. g
Internal FOGIENGE CECAL ARfERY- TAERA

WIGHT PadafCuC OUTTER

External ,
anal sphincter o
[a2letal mussie) sph neter f
(smooth
muscit) 1 AEACEICAL FI

© BEALARICUMLENGS. S BEPALANCUINGS

M
° li! %m.\ BEMOCICAL PS54




4/8/2009

Left colic
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Deep nferior epigastric vessels

ITHAPHEAGMATIC,
most Frequently through
esophageal hintuws

Phrenopulmonary bintus

VENTHRAL, _
tatwral 12¢h ribs
VENTRAL, LUMBAR

— Superinr lumbar trigone

Inferior lumbar crigone
[Petit’s)

cpigastrie, middle
wventral perforating

UMBILICAL ~,
inal ki [ SCIATIC, most frequently
Tiguinul Bigamant through greater sacroscintic

VENTRAL,
hypogastric, middle—__
ventral perforating

Coreygeus musche
Lo sacrosciatic formmen
{probebly below coceygeus
muscle following internal

ebiurator muscles
Tliacecoygens musche {cut)
FERINEAL. moat frequently
posterior tosuperficial
Cramsverse porinesl muscle
Hectum

INDIRECT INGUINAL
at intermal inguinal ring
DIRECT INGUINAL

FEMORAL
at femoral Ting
OBTURATOR

at abturator foramen Superficial transverse

perinesl musete

Internal obturator muscle
TYPES OF INTESTINAL HERNIA: ABDOMINAL AND PELVIC OPENINGS

Abdominal peritoneum
Loop af intestine

Internal
inguinal ring

External
inguinal ring

Patent
process

FUMNICULAR CONGENITAL, SCROTAL

INFANTILE

TYPES OF INDIRECT INGULNAL HERNTA
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Mesocolon

12
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Mesentary
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Mesentary

e

Seen here is a loop of bowel attached via the mesentery. Note the extent of the veins.

Avrteries run in the same location. Thus, there is an extensive anastomosing arterial blood supply to the
bowel, making it more difficult to infarct. Also, the extensive venous drainage is incorporated into the
portal venous system heading to the liver.

';'.UH-"-'"-u'I'I-:'-'. Wi
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right calic flexure left colic flesure Regiocns of the large intestine
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INTESTINE
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SECTIONAL VIEWS OF THE STOMACH AND INTESTINE {g) Absorptive cell
Brush ey
border | A rULl-L

Microvilli

(e} Intestinal surface area is enhanced by finger-like villi.
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Colon (taenia coli)

Red arrow - Mucosa

Blue arrow - Submucosa

Green arrow - Muscularis Externa
Black arrow - Taenia coli

Appendix. There are three clues to

identifying the Appendix.

1) Presence of Dense lymphoid tissue
(red arrow)

2) Lack of villi, and very flat surface

3) fecal matter (stuff that looks like
crud) in the lumen. If you see these
three things, which are all see in this

image, you know you are in the
Appendix.

Red arrow - Lymphoid tissue
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ICrypt of Lieberkuhn
-

Blood vessel

A?un-cm—ﬂ”t’-’: 2, ;
| Mucosa

Plica Circularis - Folds in mucosa and submucosa

Endothelial cell -

Villi - mucosal projections

Columnar epithelium - with increasing numbers of
Goblet cells as it approaches the large intestine

es Crypts of Lieberkuhn (intestinal glands)-

Paneth cells - eosinophilic, granular cells at base of
intestinal glands of Lieberkuhn

- Enteroendocrine cells (APUD cells)

Muscularls
Mucosae

Villus in the duodenum showing the simple Submucosa '
columnar epithelium on the surface and the Submucosal (Meissner's) plexus (found
lacteal running down the center of the villus scattered in the submucosa)

surrounded by lamina propria.
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*Muscularis Externa
inner circular smooth muscle layer
outer longitudinal smooth muscle layer

*Myenteric (Auerbach's) plexus (found beween the two layers of the muscularis externa)
Serosa

Connective tissue of mesentery or peritoneum is found on the outermost surface of the
digestive tube within the peritoneal cavity. Mesothelium lines the outer surface of the parts
that are not retroperitoneal.

As you look through the slides, be thinking of the four basic layers and how their
components may differ from one part of the small intestine to the other.

The nerves of the small intestines are derived from the plexuses of parasympathetic nerves
around the superior mesenteric artery.

From this source they run to the myenteric plexus (Auerbach's plexus) of nerves and ganglia
situated between the circular and longitudinal muscular fibers from which the nervous branches
are distributed to the muscular coats of the intestine.

From this a secondary plexus, the plexus of the submucosa (Meissner's plexus, Submucous

plexus, submucosal plexus) is derived, and is formed by branches which have perforated the

circular muscular fibers. This plexus lies in the submucous coat of the intestine; it also contains
ganglia from which nerve fibers pass to the muscularis mucosae and to the mucous membrane.

The nerve bundles of the submucous plexus are finer than those of the myenteric plexus. Its
function is to innervate cells in the epithelial layer and the smooth muscle of the (muscularis
externa).
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DUODENUM
Stained with haematoxylin and eosin

1 - tunica mucosa

2 - tunica submucosa

3 - tunica muscularis propria

4 - tunica serosa

5 - villi

6 - glands (crypts) in the lamina
propria of the mucosa

7 - glands in the tunica submucosa (Brunner's glands)

the epithelial lining has

~ been detached so all

.. you see on each villus is
the lamina propria

| bounded by a naked

% basement membrane.

Crypts of Lieberkuhn
¥ are intestinal glands,
which contain Paneth
cells, which in turn,
contain eosinophilic
granules.

The submucosa is
marked by pockets of
Brunner's glands
(mucous-producing
glands)
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Brunner glands (or Pancreal
glands)

are compound tubular submucosal
glands found in that portion of the
duodenum which is above the sphincter
of Oddi.

The main function of these glands is to
produce an alkaline secretion
(containing bicarbonate) in order to:
protect the duodenum from the acidic
content of chyme (which is introduced
into the duodenum from the stomach);
provide an alkaline condition for the
intestinal enzymes to be active, thus
enabling absorption to take place;
lubricate the intestinal walls.

They are the distinguishing feature of
the duodenum

23
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Lumen of large intestine
Lamina propria

Mucosa Intestinal gland
Muscularis mucosae
Lymphatic nodule
bmucosa
iiuluscularis
|
rosa
JEJUNUM

Stained with haematoxylin and eosin

1 - tunica mucosa

2 - tunica submucosa

3 - tunica muscularis propria

4 - tunica serosa

5 - villi

6 - glands (crypts) in the lamina
propria of the mucosa
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JEJUNUM
Stained with haematoxylin and eosin
- 1 - epithelium of the mucosa
(covers villi)
2 - lamina propria of the mucosa
.3 goblet cells in the epithelium
. .| 4 - parts of the muscularis mucosae

-

ILEUM
Stained with haematoxylin and eosin

1 - tunica mucosa

2 - tunica submucosa

3 - tunica muscularis propria

4 - tunica serosa

5 - villi

6 - epithelium of the mucosa
(covers villi)

7 - connective tissue of the lamina
propria of the mucosa

6 - glands (crypts) in the lamina
propria of the mucosa
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COLON
Stained with haematoxylin and eosin 1 -
tunica mucosa
2 - tunica submucosa
3 - tunica muscularis propria
4 - tunica serosa
5 - lymphoid follicle in the lamina
propria of the mucosa

Stained with haematoxylin and eosin
1 - tunica mucosa
2 - tunica submucosa
3 - tunica muscularis propria
4 - tunica serosa

COLON
Stained with haematoxylin and

eosin

1 - tunica mucosa

2 - tunica submucosa

3 - tunica muscularis propria

4 - tunica serosa

5 - glands (crypts) in the lamina
propria of the mucosa

28
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COLON
Stained with mucicarmin

1 - tunica mucosa

2 - tunica submucosa

3 - goblet cells in the epithelium of crypts
(stained with red-magenta color)

mucosa (flat luminal
surface)

goblet cells
submucosa

lymph nodes (if
present)

muscularis externa
serosa

29
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The crypts of Lieberkiihn (or
intestinal glands) are glands found
in the epithelial lining of the small
intestine and colon. the crypts secrete
various enzymes, including sucrase
and maltase, along with
endopeptidases and exopeptidases.

Also new epithelium is formed here,
keeping in mind that the epithelium
at this site is frequently worn away
by the passing food.

Loss of proliferation control in the
crypts is thought to lead to colorectal
cancer.

The basal portion of the Crypt
contains multipotent stem cells. At
each mitosis one daughter remains a
stem cell while the other
differentiates and migrates up the
side of the crypt and eventually the
villus.

colon, with lots of intestinal
glands (crypts of
Lieberkuhn) but no villi.

Goblet cells are among the cells
produced in this fashion.

Helpful Hint
There are specific features to look

for when attempting to identify a
% particular portion of the small

. ¥ intestine:
N

‘uﬂi Duodenum - Brunner's glands in

: \ submucosa, some Goblet Cells

> .+ Jejunum - large plicae with
many villi, more Goblet Cells

| lleum - aggregates of Peyer's
patches, even more Goblet Cells

30
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UpPER JEJUNAL MUCOSAL IMMUNOPATHOLOGY

immortal stem cell lineages

oS

stem cell niche

oiats

paneth cells Time

differentiated cells

stem cells
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Blue arrow - end of Rectum
Red arrow - Beginning of Anus

ReCiﬂ I-A na I J un C'l'i on Black arrow - Transition point
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Squamacelumnar
. Junction i Rectum

Anal Columns

of Morgagni s ok Morpage
* Pectinate or

Dentate Line Internal sphincter

Internal Crypts of Morgugni

Sphincter Muscle

Anus

Surgical Anal Canal
Anatomical
Anal Canal

External anal
sphincter

La

Sweat Glands and
Hairs in Perianal Skin

Sphincter Muscle

Anus and Rectum — monkey (low mag) UW2059
i

externa

Skeletal muscle
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Lateral umbilical fold
Extraperitoneal fat =
Herniating bowel passes =

Inferior epigastric vessels
Medial umbilical fold

== External oblique

LATERAL to inferior
epigastric vessels to
enter deep inguinal ring

A\ Indirect (congenital)
inguinal hernia

Vestige of
processus
vaginalis

Superficial
inguinal ring

Characteristics?®

Deep inguinal ring
Superficial inguinal ring

Scrotum

Inferior epigastric vessels

B Direct (acquired) inguinal hernia

External spermatic fascia

m— (ntermal oblique
Cremaster muscle
& cremasteric fascia

== Transverse abdominal

=== Transversalis fascia
Internal spermatic fascia

Loop of bowel === Parietal peritoneum
Tunica vaginalis
(parietal layer)

Medial inguinal fossa Inferior epigastric vessels

(inguinal triangle)
Medial umbilical fold

Herniating bowel passes
MEDIAL to inferior epigastric
wvessels, pushing through
peritoneum and transversalis
fascia in medial inguinal fossa
(inguinal triangle) to enter
inguinal canal

C Direct (acquired) inguinal hernia
extending through superficial inguinal ring

Direct (Acquired) Indirect (Congenital)

Duodenum —
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.-“ Brunner’s
1‘_5:“' glands (in
s submucosa) —

ALY

2 Bag T o 3t - e s,

. - e . . - g o
function is to - i - S = : L TSRy e - _g-.._- 2 S % :. 2
secrete - e ' = ! ; 1 : b - o

o

alkaline fluid ; M g T ot WP T o et

to neutralize ' - :
acidic chyme

e

Villus
(has
lacteal)

35



4/8/2009

Crypts of Lieberkuhn of Duodenum

36
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Muscularis mucosae extend into villi causing contraction

Goblet cells
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Crypt

Goblet
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Jejunum — MCWO070

Plica circulares

39
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lleum (low mag)

Peyer’s patches (will find M cells on
lumenal side)

lleum — MCWO072 (low mag)

Submucosa — has vasculature
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lleum - LHO131

Lacteal

Appendix

Numerous lymphatic nodules
and diffuse lymphatic tissue
AROUND ENTRE CIRCUMFERENCE
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Colon = LHO135 (low mag)
|

No villi in colon
— only has crypts
of Lieberkuhn

~Thick internal
"~ muscle layer

Mostly
95% o
colon

cells) —

Vasculature
with blood

42



4/8/2009

Recto-anal junction — MCO 0079 (low mag)

Pectinate

- s - Iir_}§_ __ : \ =
L : (junction) ~ -
Epithelium - stratified Epithelium — strath‘!ied Epithelium — simple columnar w/
squamous keratinizing SQuamous non- goblet cells
(external skin) keratinizing

squamous nonkeratinizing (left)
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Junction - stratified squamous keratinizing (left) and stratified
squamous nonkeratinizing (right)

External anal
sphincter —
skeletal muscle

Internal anal
sphincter (muscularis
externa — has inner
and outer layer) —
smooth muscle

44



