Abdomen radiology
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Pathology

ABCDE approach:

A-Air in a wrong place.
B-Bowel loops.

C-Calcifications.

D-Dense structures like soft
tissue and bones densities.

E-Everything as foreign bodies.
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A Léoking for in a wrong place 0

1-pneumoperitoneum(air at peritoneal cavity).
2-Pneumoretroperitoneal(air at the
BACHIOPET
retroperitoneal space).
3-Pneumatosis intestinalis(Air along t
bowel wall).
4-Pneumobilia(air at the biliary tree).

5-Portal venous air(air at the portal vein).




Crescent Sign: film showing appearance of a sliver o&:r usually beneath the

both thnMQphzagmmpnemngMn b) Chilaiditi’s S:gn plain film showing

interposition of bowel gas between the liver and the right hemidiaphragm.




Crescent Sign: abdominal radiography showing air beneath both
hemidiaphragms, in relation with pneumoperitoneum.




Crescent Sign:

plain film showing
appearance of a

sliver of air usually
beneath the L
hemidiaphragms in




SI'LW / Falciform Ligament 5ign
S @Vl - abdominal radiography
showing the falciform
ligament from
surrounding air. in
pneumoperitoneum.
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Cupola sign:
abdominal
radiography showing

free intraperitoneal air

under the central "‘
diaphragmatic tendon.




w Football Sign

Paediatric

Seen with massive
pneumoperitoneum

Most often in children
with necrotising
enterocolitis

In supine position
air collects anterior
to abdominal
viscera




Football Sign -

abdominal radiography
showing a large

(radiolucency demarcated
by the parietal

peritoneum of the
abdominal wall.
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Football sign (pneumoperitoneum)



Pneumoperitoneum with “football sign.” A, Supine radiograph in a 5-day-old 30-week-gestation premature infant
shows a large lucency over the entire abdomen. B, Decubitus view in the same infant confirms the large
pneumoperitoneum. Multiple intestinal perforations were found at surgery. C, Another patient with
pneumoperitoneum demonstrates the classic football sign on abdominal imaging. Gas outlines the falciform ligament
(arrows), and a large lucency overlies the upper abdomen centrally as the gas accumulates anteriorly. At surgery, this

patient was found to have a colonic perforation.
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Plain X-ray of the chest and upper abdomen displaying obwous Chilaiditi's s:gn,
or presence of gas in the right colic angle between the hver and right.
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e Rigler sign,

also known as the double wall
sign, is seen on a radiograph
of the abdomen when the air
is present on both sides of the
intestine, i.e. when there is air
on both the luminal and
peritoneal side of the bowel
wall.

Rigler sign -
abdominal
radiography showing
free air outlining the
small bowel wall,
indicating

pneumoperitoneum.




Pseudo-Rigler’s Sign -
abdominal radiography

showing both sides of
bowel wall with dilated
loops of bowel abut each
other{overlapping bowel
mimic Rigler sign).




Pneumoretroperitoneum. -~
Clinical @ Pl
The most common cause of pneumoretroperitoneum is
: erforatio@f the second, third, or fourth portion of the
duodenum or retroperitoneal colon secondary to (rauma,

diverticulitis, or ulceratiy).
Post-surgicd(Post-urology or adrenal surgery).

Radiological findings
Pneumoretroperitoneum is most often seen on the ide
where the air can outline the right kig}ey and the
undersurface of the liver. In contrast to pneumoperitoneum,
air in the retroperitoneum does not move freely with change
in position. The gas can extend up into the mediastinum or
n;gk because there is no barrier between them.




This plain film demonstrates pneumoretroperitoneum with
gas outlining the right psoas major (arrows).




Massive

retroperitoneal




Pneumoretroperitoneum
- presence of gas within
the retroperitoneal

space. Typically the air
outlines structures like
the kidneys, psoas
muscles and
retroperitoneal portions
of the bowel




Pneuombilia
Clinical

Gas in the biliary tree is most commonly s ary to surgical
procedures such as choledochoenterostomy or(sphincterotmy of the

sphincter of Oddi. It may also arise in the setting of trauma, infection .-
by gas producing organisms (i.e. emphysematous cholecystitis),
connecting the biliary system and the intestinal tract (i.e. from
dudodenal ulcers, or gallstones), malignant involvement of the ampulla
of Vater, or as a congenital anomaly.
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Gas in Portal Vein

Clinical

With the exception of umbilical vein catheterization in children, gas in
the portal veins is a grave prognostic indicator and almost always
siqnals[imminent deatﬂ There are two major causes of gas in the

portal veins. The first is necrosis of the bowel wall from either
mechanical obstruction or mesenteric artery occlusion. The break down
of the bowel wall allows gas to penetrate the vessel walls and flow to
the liver. The second mechanism involves infection of the bowel wall.

This may be caused by bowel necrosis with secondary infection with
gas producing organisms, or may be due to overwhelming
enterocolitis.

Radiological findings

Gas in the portal veins has a very characteristic appearance. The gas
follows the centrifugal flow of the,pona@im_and_tthappears as
radiating tubuigr radiolucencies branching from the porta hepatis. Gas
seen in the outermaost 2 cm of the liver is indicative of portal vein gas.




) n 4 air intone] )
ecrotizing Enterocolitis: portal venous gas, |

Sllpi"(‘ abd ”ninal radi“g[al)h \h()“ Sa _(IU\\ lthc Llll‘l.ll lddi(iL’l.l )ll Ul)ldllu‘d
immediately after a shows that portal venous gas

Sma.“ bublle of Or!al vEnous gas (arrow) may be depicted more extensively in the
projected pver the liver (arrow) liver on this view




Intramural gas and Portal-venous Gas.




Gas in the Bowel Wall (Pneumatosis Intestinalis)

Clinical

Pneumatosis intestinalis can occur as a primary or secondary disorder.
Primary pneumatosis intestinalis is less common (15%) and occurs when

there is no other underlying respiratory or gastrointestinal abnormality.

It is primarily a disease of older adults and is ofte Secondary
pneumatosis intestinalis is much more common (85%) and occurs int the

otting of underlying bowel or pulmonary disease. It may be broken down

into three subgroups: Gl disease with bowel rfgsis (i.e. necrotizing
enterocolitis in infants, ischemic necrosis due to mesenteric vascular disease,
strangulation, primary infection of the bowel wall); GI disease without bowel
necrosis (I.e. pyloroduodenal peptic ulcers, bowel obstruction, ’@D, connective
tissue disease, endoscopy/colonoscfpy, percutaneous jejunosto/my tube,
steroid therapy, leukemia, intestinal parasites, etc.); obstWry
disease (i.e. emphysema, bullous disease, chronic bronchitis, asthma).
Radiological findings N
Primary pneumatosis intestinalis will appear a@sﬁc gas il) the colon on
plain film and CT. Secondary pneumatosis intestinalis will appear c[s linear
gas collections throughout the bowel wall.




Pneumatosis intestinalis.
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Bowel loops pathology.

Dilcyd stomach.

Dilated small and large bowel loops.
Volvulu/s. — fmiigud (e
Inflammatory bowel disease.
Hernia.

Constipgtion with fecal impaction.
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CT scout image showing massiv@ilationg oded o




Gastric dilatation.




Double Bubble
Sign: abdominal
radiography
showing two air-
filled structures in
the upper
abdomen, with no
air distally. The
proximal bubble in
the left side filled
with air represents
the stomach and
the second bubble
to the right of the
midline represents
the proximal
duodenum.




If a patient presents with clinical features of obstruction then radiological
assessment can be very helpful in determining the level of obstruction, and
occasionally the cause



Small bowel obstruction

Dilatation >3cm of the small bowel is considered abnormal, however the
longer the segment of bowel that is dilated, the more likely bowel dilatation
represents a genuine obstruction.



Valvulae conniventes are visible -

<® located multiple dilated
loops of gas filled bowel

confirming this is small bowel

Evidence of previous surgery - )not
always)

note the anastomosis site - this

>
suggests adhesions is the likely
cause of obstruction
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Stepladder Appearance -
abdominal radiography
showing dilated loops of the

small bowel in the left upper
= -
small bowel obstruction.




Upright abdominal X-
ray demonstrating a
small bowel

obstruction. Note

multiple awls.
pol- ops Qi%k o
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Small Bowel Obstruction.
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Small bowel obstruction




String of Beads Sign -

abdominal radiography
showing linearly arranged
small pockets of air in a
fluid-dilated small bowel
loop.




The most common causes of obstruction are secondary to intra-
abdominal surgery, hernias, tumours and Crohn's disease. Regardless of
whether there 1s evidence of these causes on an abdominal radiograph, a
full surgical history should be taken and examination of the hernial orifices
should be performed.



lleus’is a term used foi aperistaltic bowel not caused by a mechanical
obstruction. This phenomenen-is common after abdominal surgery. The
radiological features can be similar to those of obstruction.



Post operative ileus
Appearances are similar to those of mechanical obstruction

There are multiple loops of gas filled bowel projectec centrally over the
abdomen

This patient had prolonged non-colicky abdominal pain following a
Caesarean section - recovery was spontaneous



Post operative il

Post operative ileus
+ Appearances are Smiiar lo those of mechanical
obstruction

+ There are mulliple loops 0f gas filed bowel projected
centrally over the abdomen

+ This patient had prolonged non-colicky abdominal pan
following a Caesanan sechon - recovery was
sponfaneous




Sentinel loop

Intra-abdominal inflammation, such as with pancreatitis. can lead to a
localized ileus. This may appear as a single loop of dilated bowel known
as a 'sentinel loop.’
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A IIized loop of small bowel is

50 is patient with acute
pancreatitis

This appearance is t(ﬁiagnostic of
intra-abdominal@@, but
rather an occasionai associated

feature a\
o
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Sentinel Loop Sign -
abdominal

radiography showing
dilated loops of small
bowel, in a patient
with an acute
pancreatitis.




Large bowel obstruction
Key points

Dilatation of th abnormal

Dilatation of any other part of the s abnormal
Abdominal X-ray may demonstrate the levei of obstruction
Abdominal X-ray cannot reliably differentiate mechanical
obstruction from pseudo-obstruction

The most common causes of large bowel obstruction are colorectal
carcinoma and diverticular strictures. Less common causes are
hernias or volvulus (twisting of the bowel on its mesentery).
W do not commonly cause large bowel obstruction.
Radioiogical appearances of large bowel obstruction differ from
those of small bowel obstruction, however, with large bowel
obstruction there is often co-existirsYg\ smiali bowel dilatation

proximally. Dilatation of the caecum >9cm, and >6cm for the rest
of the colon is considered abnormal.




arge bowel obstruction

Hover oniolf Image 10 showhece

Large bowel obstruction

+ Here the colon 1s dilated down fo the level of the distal
descending colon. There is the impression of soft
fissue density at the level of obstruction (X). No gas s
seen within the sigmoid colon

+ Obstruchon is not absolute in this patient as a small
volume of gas has reached the rectum (arrow)

« An obstructing colon carcinoma was confirmed on CT
and at surgery

Obstruction

y | % Rectal gas
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@(ic Megacolon Abdominal X-ray - Iargzsalg%bstruction.
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Large Bowel Obstruction.
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Colon Cutoff Sign: abdominal radiography showing dilated transverse
colon to splenic flexure, in this case was associated with pancreatitis.
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Twisting of the bo w@gi - or)volvulusc- %&
is a specific cause of bowel obstruction which can have
characteristic appearances on an abdominal X-ray. The é{ y
two commonest types of bowel twisting are sigmoid

volvulus and cecal volvulus.

volvulus C N\CD)
The sigmoid colon is more prone to twisting than other

segments of the large bowel because it isﬁ?wbile jbn its
own mesentery, which arises from a fixed point in the left
iliac fossa (LIF). Twisting at the root of the mesentery
results in the formation of an enclosed loop of sigmoid
colon which becomes very dilated. If untreated this can
lead either '~ ue to excessive dilatation, or
to ischemia due te comipromise of the blood supply.




Sigmoid volvulus - 'coffee bean' sign
Hover on/off image to shoathide Sndings
Sigmoid volvulus - ‘coffee bean' sign

+ The sigmoid colon is very dilated because it 1s twisted
al the root of its mesentery in the left liac fossa (LIF)
The proximal large bowel s also dilated (asterisks)

+ The twisled loop of sigmoid colon is said o resemble a
coffee bean. As in this case the loop of dilated sigmod
‘Coffee bean’ colon - or ‘coffee bean' - usually points upwards
sigh lowards the diaphragm
+ This pabent 1s at high nsk of perforation and/or bowel
ISchaemia




i - o
Coffee-bean Sign - plain film showing dilated sigmoid colon in
sigmoid volvulus.
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Sigmoid Volvulus.




Cecal volvulus: The caecum is most frequently a retroperitoneal structure, and

therefore not susceptible to twisting. However, in up to 20% of individuals there is
oo incomplete peritoneal covering of the caecum with formation of a
'mobile”caecum on a mesentery, such that it no longer lies in the right iliac fossa.

Caecal volvulus 2 |l

« The massively dilated caecum no longer les in the
right ikac fossa (RIF). Rather thes s occupied by small
bowel (red outline). The small bowel s identiied by
the vahlvwulae connivenles - mucosal fokds that cross the
full wadth of the bowel (arrowheads) Caecal volvulus
was confirmed &t laparolomy




" |Colonic Volvuli - Radiographs

Cecal Volvulus Transverse colon Volvulus Sigmoid Volvulus




Bowel wall inflammation

Key points

Abdominal X-rays sometimes demonstrate
signs of bowel inflammation such as
mucosal thickening ‘thumb-printing’ or a

featureless colon 'lead pipe’ colon.
Occasionally, abdominal X-rays show signs
of inflammation in patients with
inflammatory bowel disease. Abnormalities
may relate to either acute or chronic stages
of disease.




Mucosal thickening - ‘thumbprinting’

an/of rane ¢

Mucosal thickening - ‘thumbprinting'

+ This pabent presented with an exacerbation of
symptoms of uicerative coliis

+ The distance between loops of bowel i1s increased
(arrows) due to thickening of the bowel wall. The
haustral folds are very thick (arrowheads), leading to

Thumbprinting 8 5gn known as humbprntng

RIGHT




Thumbprinting -
abdominal radiography

showing
‘thumbprinting’(arrows).

The normal haustral folds
are replaced by wid
transverse thickened

bands.




Lead pipe colon

Lead pipe colon

+ This pabent with uicerative coliis has a featureless
segment of transverse colon with loss of the normal
haustral markings

+ This lead pipe’ appearance is associated with
longstanding uicerative colitis

+ [he distal bowel 1s always involved in this disease but,
as there 1s no air in the descending colon, this
segment of colon 1s not evdently abnormal
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« 1@ colon 1s very dilated in this pabent with acute
abdominal pain, sepsis, and a known history of
ulcerative colitis. The clinical features and X-ray
appearances are consistent with tox:c.megacolon

¢ There is evidence of bowel wall oedéna with
‘thumbprinting’, and pseudopolyps or ‘mucosal islands’

(red-patches)




