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GASTROINTESTINAL TRACT
RADIOLOGY
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General Anatomy:

~ The largest cavity of the body,
» Bounded
“* Anteriorly - by abdominal wall muscles

“* Posteriorly - by the vertebral column and posterior wall
muscles

* Laterally - by lower ribs and parts of muscles of abdominal
wall

“* Superiorly - by the diaphragm
“* Inferiorly - by pelvic cavity




IMAGING MODALITIES IN GIT

A [f the patient can not stand you perform

Plain X-rays: . .
+ Supine / Supine and left lateral decubitug ? 7

* Erect _ air/gages J! Cigds Cagll Y right e left jaal of
* Decubitus

Barium studies: stomach JI sie (e agdsatis 6 Jguul Jlostll 3

a. Barium Swallow Ll odaie 0,5Ss L liver J1 and gpleen
b. Barium Meal

c. Barium Follow through

d. Barium Enema

Ultrasound Abdomen

CT Scan

MRI Abdomen

ERCP

Cholangiography.

Angiography and Nuclear Medicine




1. PLAIN ABDOMINAL X - RAY:

~ Plang uged to divide abdomen » longitudinal and tranguerse 7
Basic Principles: level upper end plate of L5 sl umbilicug J1 coua ¢y sSi Lasul

» Five Radiographic Densities:
» Gas / Air: Black
el ol p 1A » Fat: D‘ark grey
L3051 organ JS e 5 bordere >89ft Tissue / Water:
dengitieg JI _adEal oa Light grey
» Bone/Calcium: White
» Metals: Intense white

» Interface/line only visible
when two of these densities
interface with each other
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Abdominal I

nd useful initial investigation .

:k‘ for 77 Gheok list for any abdominal x-rey

Gas pattern / Extra lummal

air

Solid abdommal organs / Soft tissue masses

“1-.-—

Ca101ﬁcat10ns

Skeletal abnormahtles

"

We look for contour, gize, magges

We ghould know the gite, organ, extent.

he Vlsuallzed lung bases_ ‘ FOF bone metagtagie ][Or Qxample

Pleural effugion, congolidation




Check patient demographics and the date of the film

Review the bowel gas pattern and check for free gas

Individually review each of the solid intra-abdominal
organs looking for enlargement, abnormal outlines,
calcifications or intraparenchymal air

Scrutinise the film for abnormal calcifications and
confirm the origin of each.

Analyse the visualised skeleton

Check the visualised lung bases

Document your findings in the medical notes

INTERPRETATIO]




dard abdominal radiograph should extend from the
diap ragm to the inferior pubic rami, and include the atera
abc omlnal wall musculature. Qymphygie pubie o

wtults in a standard ‘portrait’ radiograph.




Planes and regions:

@ Divided either into four quadrants or nine regions

@ Divided into four quadrants by a transverse and a mid sagittal
plane that intersect at the umbilicus.

@ Right Upper Quadrant (RUQ),

@ Right Lower Quadrant (RLQ),

@ Left Upper Quadrant (LUQ), and b il

@ Left Lower Quadrant (LLQ).

Left Lower
Quadrant







Right medcalvicular line B8 Left medealvicular line

Hypo;
Re

Left
Hypochondriac

Left Lumbar

Righ
- Region

Left Tliac

Rgnlon




Plane abdominal X-rey

B Frontal view




(Gas shadows

Normal:
i.  Stomach

ii. Colon
iii. Small Bowel.

Abnormal:  Fopete flaars
i.  Within the Lumen:

. Dilated bowel

. ? Obstruction

ii. Outside the Lumen:
*  Free ? perforation
* Inacavity ? abscess




Recognizing small and large
bowels

Large bowel Small bowel

.Peripherally located. .Centrally located
.Haustral markings do not Valvular marking extends

extent across the wall. across the lumen
. Spaced widely apart than .Spaced much closer
valvulae conniventes
Qmall bowel  Large bowel _ Coqeym

A rough rule of 3-6-9 is followed to determine the diameter of small
and large bowel.




Large Bowel

o The line
doean't croge
the whole
lumen

Small Bowel

4-The line crogges
the whole lumen




Plain Films: Abdominal X-Ray (AXR)

Findings: Small (SBO) vs. Large Bowel Obstructions (LBO)

« Look at caliber, lines, and location to differentiate SBO vs LBO

 Air fluid levels on upright x ray are neither specific nor sensitive and
cannot help distinguish ileus, enteritis, or partial from complete SBO

SMALL LARGE
3cm max 6cm max
diameter diameter

Lines all the | Lines not
way across fully across

the bowel (Haustra)

(Plicae

Circulares)

Central Peripheral .

Small Bowel Obstruction Large Bowel Obstruction



Abnormal gas patterns
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Causes of Extra-luminal gas:
-Post’Abdominal’'Surgery/ERCP) — ol u 1o a wek
-Perforationof viscus (eg. bowel, stomach)

, e .t l—’Number one differential
Gallstone ileus

Cholangitis’(infection with gas forming organisms)
*Abscess



) l ) 2. Connecte the liver to anterior ab
Pneumoperitoneum(crescent sign) Falciform ligament sign _%
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H1oh- reuency sound waves to characterize tiSSUS
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Gallbladder stone with acoustic shadow
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Thickening in the wall > 3mm




Oelvic ultragound
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Barium sti



Contrast Medium for GI

Water Soluble * Barium ( Non-water soluble)

* (Can cause sever peritonitis and
fibrosis in perforation or leakage.

* lonic (gastrografin) can

lead to pulmonary edema if
aspirated.

Non- lonic ( Low

Osmolar) Relatively safer if
aspirated.

* Gadolinium (MRI)




through

Shows esophague [ Show stomach Through rectum to vigualize bowel

and upper stormach and duoderum __§ Qmall bowel fo ileo-caccal value a2 S 4l it reaches ilio-caecal valve




Barium swallow

* Barium meal

Barium follow through /
Enteroclysis

Barium enema




nation of the * Dysphagia ( tumor, webs. div

sirictures)

fynx, esophagus and

* r/o hiatal hernia

* GERD

* Inability to pass endoscopt
* Persistent vomiting

* r/o fistula

+ Use water-soluble

. \ ellinas Y
' Barium & air }




| gl <ol barium J1 ¥ negative 3, sall sla

oanl Gl yuas g postive J (uSaiiy

- Smooth outline
- No focal dilation or stenosis

~ No Outpouchings

- No filling defects
Smooth tapering
Gastroesophageal junction

Source: Khaled M. Elsayes, Sandra A. A. Oldham:
ntroduction to Diagnostic Radiology:




Barilum Esophagram:

Anterior-Posterior View







a failure of organized esophageal peristalsis that
causes impaired relaxation of the lower esophageal
sphincter, resulting in food stasis and often marked
dilatation of the esophagus.

Dilated oesophagus

‘E : | Rat tail gign
Ji thought to occur because of chronic irritation of the mucosa by |
e stasis of food and secretions

A _ Tight 'bird’s beak’
e | o \ lower oesophageal

the chronic presence of fluid debris in the esophagus makes patients
very prone to aspiration

sphincter




Malignant Stricture

» Abrupt narrowing with
irregular mucosa

» The prominent
shoulders are
characteristic of tumor

Shouldering ign or apple core sign



Barium meal

Examination of the stomach and duodenum .
-Single contrast .

-Double contrast is obtained by introduction of gas into the stomach using effervescent powders and barium. (
Mucosal details)

Indications :

Gastro esophageal reflux
Gastric or duodenal ulcer
Hiatus hernia

Suspected gastric tumor

Contraindications: ( Water-soluble contrast used )

Suspected perforation.
Completely bowel obstruction.

Suspected Fistula. @ Recent aurgery



No mucosal details ~ Mucosal details

Barium meal (Single & Double) '

' 4




S
B nlvent valves Examination of the small bowe s
Duodenum contrast traversing through tACSHNa

bowel into the large bowel.
Left upper abdomen 5

Indications:
Small bowel pathologiesis

tumors, inflammatory boweld
obstruction.

Lower right abdomen



ndication :
“Investigation of abdominal mass

= Large bowel obstruction / volvulus.

- Daverticular disease

| Suspected colonic tumor




Barium enema,
double contragt

J! sa diagnosig J!

sty ¥ diverticulogie

enema s outpouching




abdominal JI sz ¢ 1, oral s Liskse 1131 oral or [V Labas ¢ geiis (oI 3ull] o Kas CT s U
liver, kidneyg, gpleen, vessels JI g 1, [V sl Lol stomach, bowel J! 3 organg

fing%

Bowel obetruction / megenteric ischemia
Abdominal / pelvic trauma

Bogt operation follow up




Ct anatomy of GIT

Left
hemidiaphragm
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Fghtlung _ _  tefriung B Spieen
Lefr
remidiaphragm

T T o S~
£ Mot w00 Edccatyao. AR~



Pancress
(oody)

Lef rersal
vein

Lrver Pamcreas (hoad) SV ShA

§

Colaon

Solenic AN 3 —= Pancreas (body)
= flexure colon = v

Paocreatic :
— talt _— <+ , Left renal
X : g 5 artery

== Pascreas (tall)

¢ Left kidney
Pancreatic body

CAgnam 1 Itrodioctiom 20 DNagmcstic Rachaligiy & wwrewe s e
D




Pancreatic body Jejunum

Superior pole
; P Superior pole

(right kidney) Right adrenal  Left (left kidney)
gland  adrenal gland

B Pancreatic body

Gallbladder
Transverse colo

Superior pole right

kidney Left adrenal Superior pole left

Right adrenal kidney

ource: Khaled M. Elsayes, Sandra A. A. Oldham: Introduction to Diagnostic Radiology:
.accessmedicine.com
opyright © McGraw-Hill Education. All rights reserved.

B Rightlung

lm‘ 5:_.:
Portal vein =

Duodenum ,:.,







o e JI Lol cpeunl ultragound J1 clsa olae Xorey J1 ode 1sian galletoneg J1 e B20-0 s
Gallbladder pigment and mixed gallstoneg Ji .. X-rey JI sle agisiin agie %580 L5 renal stoneg

e s Lo sl IS 3 Lo cholegterol J1 Ll sl IS sle Isiaw ag3¥ appear on X-rey
Biliary syst =

Gallstones
The5F's

Fair
Fat
Female
Forty
Fertile

'} Surgical Teaching



4 .i)roximately 10 to

Syd

0% of calcuh as they are radio-

Bpaguc

‘1;‘ sound is echogenic,
hlte structure that
dark shadow behlnd 1t,

= :
“" _' '.:‘ X
S

M polyp or mage o155 Kas gtone e Ll Juls sla ghadow et Le 13



No gigne of inflammation

GALLBLADDER
GALLBLADDER

B Qionos | ' Shadow




4 e
Multiple gallbladder stones

[

Simples, non complicated, no signg of inflammation

i



and has many forms, including:

:.&'r.l




Ultrasound features
are:

** Distended gallbladder with
gallstones.

** The gallbladder wall is
thickened (greater than 3 mm)
and edematous

** Pericholecystic fluid, and in
some complicated cases
pericholecystic abscess.

B

SR : L 0.89 cm

o Shadow

Fluid (edema)



Abdominal CT, suggital view

Portal vein

Stone

Fluid

Thick wall




[ 4
* Porcelain GB: = <
Curvilinear calcifications — # >
within chronically inflamed and - e
fibrotic muscular wall. ' e
| | [

90% associated with gallstones.

Wall is thickened and

gallbladder is contracted. Complete caleification

of the wall » increaged
Increased incidence of rick of malignancy
malignancy. e



ENDOSCOPIC RETROGRADE CHOLANGIOPANCREATOGRAPHY

X-vey radiation i¢ uged

B RCO » on[g dlagnogﬂc it'e non-invagive, [egg radlahon

: ‘k_. :

, .;;_; stic and therapeutic
st Str uctive aundlce
Val of | own CBD stones

BIE

creatic tumors that cause bile duct obstruction and Jaundlce

Sintroduced and advanced through the mouth into theldi
rast into the ampula of Vater, to demonstrate both the bile ducts -
‘ g Biliary tree




Common hepatic

Common bile
duct caliber
ie normal

<okl -

Stenosig in common hepatic duct

: N 2 Dancreatic duct i prominent
Common bile duet dilation B Filling defocte [y P




1

j Type of study » barium meal |
—_—

—

Between fundug and body of stomach

EG junction

Fundus

Ampulla of water openg in medial wall of the dendenum

2
4

‘Lf Lesser

! ﬁf\ i ‘ﬂ"‘\
’ curvature

- Pylorus ‘
- ;
Incisura

4~ angularis Featcr

curvature

Antrum




GASTRIC CARCINOMA

* MC gastric malignancy.
UGIS- Lobulated filling defects .

» CT abdomen —

Diffuse / local wall thickening.
Lobular mass

+/- Ulceration

Enhancement

Local lymphadenopathy

Distant metastasis



Type of study > barium meal




CT abdomen , axial view, with contragt CT abdomen , coronal view

Diffuged gastric wall thicknegs, more than (O mm

Next step » endogcopy with biopsy
Narrowing of the lumen



: . : . . *(E abdomen , axial view, with contragt
Diagnogie » gagtric cancer due to metagtagic

4
Free fluid

&

[ncreaged thickening of abdominal wall

Metagtagis to qorta

Metagtasis to epleen




* Most cases are brought
about by caustic ingestion’
or ischemia




Pancreas* ’

S, ' : MRCP and ERCP are all used in the diagnosis and evaluation Of G
1 i f the pancreas.

i diagnostic imaging in 1s quite different from its\jr
creatitis.

suspected pancreatitis, imaging is used to establish an etiology (gallstone'
ffor possible complications that would require intervention.



splenic vein

spleno-portal
confluence P

pancreas

vena cava



Common causes of
pancreatitis include
alcohol abuse,
choledolithiasis,

hypertriglyceridemia,
and hypercalcemia.

Duodenum

— T

e
N D
-
- - M,
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NGt

| Head of pancreag

oS 2
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pancreatitis presents with different

A2
Py

Osfic and therapeutic challenges
ed to acute pancreatitis; the role of

' may be interventional as well as

ostic.
' pancreatitis is characterized by




Ductal etricture

Irregular duct contours

-Alternating areas of strictt
-Intraductal calcifications







U/S: advanced cirrhotic liver appears to be nodular, irregular, and contrac >d
with relatively enlarged caudate lobe s
[rregular liver wall

— Sltma v

= f :1

-

7

(Normal vs cirrhotic liver )

-15

Hypertrophy




[rregular marging

——— T ———

Oortal vein

parenchyma. The surface of the
odular in cirrhosis.

[nferior vena cava

ry——

[IY LeamingRadology.com (C)
B Al Rights Reserved
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4 Axial view




“Feathery-
appearance” of
jejunum

Barium follow through




« Small bowel obstruction

+ The upper limits of normal for the
diameter of the small bowel lumen
is 3 em. When the luminal
is DILATED.

* The differential diagnosis for a
dilated bowel lumen
is mechanical small bowel
obstruction vs. adynamic ileus.

« Ninety percent (90%) of SBO are
caused by adhesions or hernias.
Less common causes include
volvulus, intussusception, and




Transition point




Gen THI Abd
S MB C60
(===
« Intussusception is the telescoping of =
bowel to form inner loop 3
(intussusceptum) and outer loop : 0.8
. o s S : hypoechoic edematous TS
(mt,ussusglpmns). It is much more s Tosp ot b 0.5
common in young children, usually a
idiopathic in nature. In adults. the hyperechoic compressed B
L P S ‘ i V=
lead point is often a mass. e "

-,

s

Mogt common type » ileo-caecal
EE—r— i 6.6

She L "













Large bov

| .truetion may be complete or incomplete 6:

complete or high grade obstruction means that no fluid or gas can proceed beyond the
0bst1uet1on

e Tk

1neomplete low grade or partial obstruction means that fluid or gas are still able t |
proceed






Plain Films: Abdominal X-Ray (AXR)

Findings: Small (SBO) vs. Large Bowel Obstructions (LBO)

« Look at caliber, lines, and location to differentiate SBO vs LBO

« Air fluid levels on upright x ray are neither specific nor sensitive and
cannot help distinguish ileus, enteritis, or partial from complete SBO

Small Bowel Obstruction

SMALL

3cm max
diameter

Lines all the
way across
the bowel
(Plicae
Circulares)

Central

LARGE

6Ccm max
diameter

Lines not
fully across
(Haustra)

Peripheral
Large Bowel Obstruction




occurs when the < 00 00 twists on its mesentery,
the sigmoid mesocolon,

Abdominal radiographs will show a large, dilated loop of the

colon, often with afew ~.- '« -~ Specific signs include:
5

coffee bean sign

Srumann-ahl oo - three dense lines converge towards the site
of obstruction

absent rectal gas °

liver overiap sign

ot 5

Coffee bean gign » gigmoid volvulug

it

Markedly dilated I



Volvulus of the distal
sigmoid colon, best
appreciated on the

coronal images.




i around its mesentery which
sults in obstruction.




Abdominal X-Ray
Appearance

Site
JS s oal ale JS2y

caecum JI e Lo L Haustra

Coffee-Bean sign

Obstruction

Air-Fluid levels

RLQEJ LUQ
+

-

+ SBO

1 (if seen)

LLQ & 3 RUQ

+++

+ Colonic obstruction

Few (if seen)




PNEUMOPERITONEUM

Describes gas within the , often due to critical iliness.

* The most common cause of pneumoperitoneum is the disruption of the wall
of a hollow viscus, mc perforated ulcer.



Pneumoperitoneum
(Air in the Peritoneal Cavity)

Causes of a Perforation What to Look for on Imaging to Diagnose
e Gastric or duodenal ulcer . . .

Air outside the | f the Gl tract black
e Bowel dilation (SBO, LBO, ileus) ’ o:]r)(z:Ja;I&%T)e Umenefthe Gltiact (@iisblac
* Eovgel |sc(rj1£(aj(n|a e o Air will be in anti-dependent (anterior when the
e EEl or3’_ce. (diverticulitis, patient is lying flat, superior when upright, i.e.

appendicitis under the diaphragms)

e Trauma

e latrogenic (injury during surgery,

endoscopy, colonoscopy)

X-ray Findings CT Scan Findings

Images from Radipaedia.




~* Supine

* Bowel wall outlined by
intraluminal &
extraluminal air

(EXtra|umina| = free

i Rigler sign | ] £ peritoneal gas)

’ | Bag ingide and outside the wal N / . of bowel wall

‘ can be seen

11 EU ¢




_* Left lateral
decubitus

Air-fluid level

° White arrow=
free air betweer,
the abdominal =
wall and the live

° Blackarrow= [F= =
free fluid in the =
peritoneum

-

J



* Supine
) * Falciform ligament

— connects the anterior
abdominal wall to the
liver

— extends inferiorly
beyond the liver -
becomes round ligament

— becomes outlined with
air in a patient with free
abdominal gas

...



massively air-filled
peritoneum




* massive
pneumoperitoneum
- sufficient air
beneath the
diaphragm

e left & right

hemidiaphragms

contrasted by the

free gas appear as a
continuous structure




{







