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I. IXTRODUCTION 4AND AIM CF WORK

.

The erd result of fpod digestion in the upper Gas-

%

tro-Intestinal Tract is its absorption through the sz:all
intestire . Nutrients absorbed will pass through systemic
circulation to the different body organs and tissves. Dis-
turbances in the abtscrpticen of nutrient element result frcm
a pathological condition, leading to a group of sS¥YmITonS

collectively kncwn as Yalabsorption Syndrome .

Since the Gastro-iatestinal Iract renders Ztself
relatively well to radiclogical .examination} therelore,
radiology plays a2 important role in the diagnosis of path-

ological conditicns that lead to malebsorption.

The aim of this wcrk is tc present in a comprehen-
sive concise manner the varicus relaticnships betweezn the
different pathological entities of malabserption and their
radioclogical manifestetions. The various radiolegical in-

vestigations used for that purpose are also described.
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IL RADIOLOGICAL AKATCMY OF THE &MALL

INTESTINE

1. EMBRIOLOGY OF THE SMALL INTESTINE :

1.1. 7The szall intestine develcps from the cranial
1imb eof the midgut Iccp proximal to the caecuz, The mid-
gut is the part of tke yolk sac between the apterior and
posterior intestinal poertals. The zidgut is at first cea-
tinuous with the volk sac. The connection is reduced a=nd
becores represented by the vitellointestiral duct [Makran

19701 .

The midgut at this stzge is in the forz of a U lcer

suspended tc the pesterior =zbdominal wall by the dorsa

mesentery which cerries ¢ 4

[

a

t

telline arteries to the volk

pe
Ly

bl

sac. These arteries

the midgut end then urnite =zt

a

w
[
e

pl

o

their origin to form the superior resenteric artery

The ¥ loop has a proximal [Crarial] l1imb and a diste

{caudal] limb; th lo~intestinal [vitelline] duct is

[ =

L1

vite

situated at 1-s z27ex .

)

[\

. ROTATICN OF GUT :

[

he midgut loop rctates 90% anticlockwise

1]
in a manzner that the cranial 1imbd lies now Zc the right

while the caudal lizb 1-Zes to the Zeft. The axis arcund
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which the rotaticn takes place is the superior mesenteric

artery .

The cranial limb grows faster and becomes convolutad:

At the 6th week, & emall comical projection appears in
the caudal ligb - f the loop near the apex. This projec-

tion will later form the caecum .

-

At this stage differentiation between large zand spall
intestire could be reccgnised. The part of the loop rrox-
imal to the caecum develops into the skall intestine while

tke distal part develops into the large intestine .

1.3, HERNIATICN AND COILIXG :

uring the perioé of develcprent, the addem-

inal cavity is crowded ty the growing liver and xidneys.

Therefore, the midgut loop which is also increasing
in lergth is forced to herniate intc the extra-embryonic
coelom sac of the umbilical cord and cutside the embry-
cnic atdominal wall. This umbilical herniation normally

]

- -
Last,

ceccurs in every human erbryo between the 6th week |

197371 .

The herniated midgut returns to the abdomi-

ral cavity by the 10th week. This reduction may be attrituted
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approximately two-fifthes of the small bowel and the Teme-

iring three-fifthes is the ilevr [Stuart et 21,19731,

The mucous membrane of the snall intestine is erormcu-

sly increased in surface area by the fcrmation cf circular

folds [valvulae corneventes], which azre mounted by intest-

The circular fclds give a2 ¢

raracteristic coi-

s

led=spring appearance to the inner aspect cf the szall in-

testine. These folés reach their meximum cevelopment iz

the distal half of the ducdenum and proxime

-4

ctart of the

jejurum, where they may be as 8 mm. 1n helght and externd
around two-tkirds of the circumference of the howel, trz-—
aching in the course of their extensio:zm. “heceaziter,

these Zolds gredually becoze smaller znd less numercus un-

till they virtually disappear iz the lower ilevm [Golder

19691.

[g]

of four coats,

laries prepria,

The serasa

smooth exterzal

.2. MICROSCOPIC ANATOMY :

The wall of the small intestine is composed
from outer layver inwards,the seresa, crscu-—

sutruccsa and nuccsa .

Zs a thin cuter larver =zad accotrnts for the
sterface, The zuscularis preopria “ies zext

to the serosa and consists of an cuter-lcngitudinal and an

inner circular

zuscle layers., The subruccsa is compcsed of
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lecese conmective tissue which perzits the mucoesa to move
freely cver the muscularis , It contains blood vessels

and lymphatics.

The mucesa is made up of muscularis pucosz, tunica
propria and epithelium [ Gelden's, 1969]. The muscularis

mucosa is composed of s

Tt

hin leyer of circular and longi-

b
&)

tudinal muscle fibres 1 g between the submucosa and the

Ly

tunica propria. The fibres of cusculeris =zucosa exterd

2in laver

.M

into the villi. The tunica

[N

rocpria is a t b

[a)

i

connective tissue in the certre cf the villvs between the
tasement membrane and the musculsris mucosa contalinic
terminal bloed vessels, 1lyephatics, zerve fitres anc
several small lycph rodes [Gelden's,1G69]., These lyzph
noces coalesce cr the anti-—esentric side of the intest-
inal wall to from peyer's patches which vary frem < ca
to 10 ¢m in length. Their long axis paralleis zhat of

the iptestine [Golden's, 1%56¢].

These aggregates of lsrm

hecid tisste are predomizenily

'C)

in ileum. Their zucber Zncreases during childhood ¢

{3
n
)

average twe hundreds [200] at puberty, then decrease

"
o]

13
[
H

ter ir adulthood [Crones, 1963]. They ustvally do not

- o

- ~
P

ffect the barium shadew cf the Zntestire im the adult,

lh

Sut rcay produce smell filling defects in the barium shadeow

cf the terminal ilewm:iz :hildren [Well's, 1548

—d
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TLe supericr resenteric artery enters the

roct of the meserntery antericr to the tody of the 2rnd Iuc-

tar vertebra and divides into branches which suppl
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the celon appreximately to txe

In the terminal porticn c¢f zeserntery, the branches fcrm

a8 series of arcades which anestonese with the arcades of

the branches atove ani

belew, thus creeting a free ceolla-

teral circulaticn tetween the branches of the supericr Te-

senteric arte

o]

}'.

Further potentZal collateral ¢

by communicatin

‘ez tetween the zicddle colizc bremnch

¢n is af

[WH
[

t

m

rcul

and the infericr Tesenzteric artery, =a2l1so betweez the suze-

rior mesenteric artery

[fror the coeliac =xis

nunications with arteri

.

[Golden's, 156G].

Yenous return from
enteric veaosus systern,

al digcrituzocn,

1

[

arter

portal veir which enter

and the superisr peancreatic arteries
or the repatic artery:, and v zcm-

es of the postericr abdeminal wall,

s the Ziver at the porta hepatis,
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PATHOLOGY
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IIT  PATHOLOGY

MALABSORPTION

A wide verjety of nutrients are absorbed from the
small intestine amorng which are fats, carbohydrates, rrot-
eins,caleium, irom, folic acid, vitamins D, K, Bl” and ot-

her B group vitamins .

The clinical picture of malabsorption is conseguen-

tly a varied one., Steatorrhoea Is the most prominert fea-

¥

loss and osteoporaesis; and in children ts stunting of gro-

wth. inadequate calcium absorption causes osteon

m
o
(1)
[a]
1=
m

tetany and seccndary hyperparathyroidism, Lack of Zror
- - 1

folic acid or wi i i
vitamin B12 causes anaemia. Lack of vita-

pin X leads to abnermal hleeding, stomatitis and glossitis.

n A
vermatitis may develop zs a result of B-vitamins cfefici-

ency.
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ABSGRPTIVE FUNCTION :

Lol ]

“he sbscrption c¢f the products of fat, cartohyirate
and protein digesticn takes place mairnly in the upper szall
intestine, though this is also readily acceomplished at zcre
distal levels suck &s in the ileum after resecticn of the

jejvpnum .

The water soluble vitamins including folic acid are

[ED

absorbed in the upper smail bowel begirning in cuodenum.

Vitarin B12 and tile sa2lts are zbsorbed at specific
sites. VItermin B12 ig first race soluble by imtrinsic fz-
ctor and is exclusively abscrbed ZIrn the terainal ileuz.
Loss of this region cf the gut leads to depleticn of vita-
min B12 unless it is given ty injecticn. The tile sal:s
of glycize and tauriae, coupled with cholic ecid, arealso
abscrbed in the terminal ileum. They then pass to tkhe

iiver where they arere-excreted into the gut in the eater-

chepatic circulaticn of bile salts.

If the terminal ileum is excised there are Tweo Ccoco-
sequences,
Tirst, “ile acids zre progressively lecst Iroc the

body with the inevitable Zevelopment of steatocrrhoea.
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