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How to look at an
abdominal X-ray

Approach to the film

® The initial inspection of any X-ray begins with a technical assessment.
Establishment of the name, date, date of birth, age and sex of the patientat the
outset is crucial. There are no prizes for making a brilliant diagnosis in the
wrong patient! Further information relating to the ward number or hospital
of origin may give an idea as to the potential nature of the patient’s problem,
e.g. gastrointestinal or urinary, all of which inforination may be visible on
the name badge, sv never fail to look at it critically. This can be very helpful
inexams. You will notice, however, that the data on the patients’ name badges
in this book have had to be removed to pieserve their anonymity.
Establish the projection of the film, Virtually every abdominal X-ray is an AP
film, i.e. the beam passes from front to back with the film behind the patient,
who is lying down with the X-ray machine overhead, but these are frequently
accompanied by erect or even decubitus views (also APs). Usually the
radiographer will mark the film with a badge or write on it by hand ‘Supine’
or ‘Erect’ to guide you, so seek this out and use ii.
Lateron you must learn to work out for yourself how a given film was taken,
from the relative positions of organs, fluid, gas etc.

NB the standard 35x43 cm cassette used to X-ray an adult is tantalisingly smaller
than the average normal human abdomen, and usually two &lms are required to
get the entire anatomy included from the diaphragm to the groins. Make sure
this has been done before accepting any films for diagnosis. If you don't, you
will miss something important and you won’t know you’ve done it! in obese
patients casseties may have to be used transversely, i.e. in ‘landscape’ asopposed
b0 ‘portrait’ mode. Rotation is not usually a problem as most patients are happy
to lie on their backs.

Underpenetration is not usually such a probiem as in the chest. If you can
see the bones in the spine, then most of everything else you need to see will
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Approach to the film confinued

probably be visibleas well. Flowever,any overexposed (i.e. excessively dark) areas
on an X-ray must be inspected again with a bright light behind them (built into
many viewing boxes for this purpose, or available as a separate device), as failure
to doso may cause you to miss something very important, such as free air under
the diaphragm, representing a potentially fatal condition.

It is worth knowing that only five basic densities are normally present on
X-rays, which appear thus:

Gas black

Fat dark grey
Soft tissue/ fluid light grey
Bone/ calcification white

Metal intense white

s0 you can tell from its density what something is made of. There is, however, a
summation effect with large organs such as the liver which, because of their
bulk, can approach a bony density.

In the abdomen the primary structures outlined are the solid organs, such as
the liver, kidneys and spleen; the hollow organs (i.e. the gastrointestinal tract);
and the bones. These structures can be classified as:

. Visible or not visible, and therefore whether present or potentially absent;
. Too large or too small;

. Distorted or displaced;

. Abnormally calcified;

. Containing abnormal gas, fluid or discrete calcub.

Take a systematic approach and work your way logically through each group
of structures as a checklist. Initial imspection may reveal one or two major
and obvious abnormalities, but you must stilt dritt yourself to look through
the rest of the film - and you will frequently be surprised by what you find.
Think logically. You should be able to integrate your knowledge of anatomy,
radiographic density and pathology with the findings on the X-ray, and work
out what things are and what is going on.

Look upon X-rays as an extension of physical examination, and regard
radiological signs as the equivalent of physicalsigns in clinical medicine.




The abdominal X-ray: scanning the film

The supine AP film

This is the film most frequently taken and shows most of the structures to the
best advantage. The optimum infortnation can only be obtained from it by using
the correct viewing conditions. An X-ray should only ever be seriously inspected
9y uniform transmitted light coming through it, i.e. a viewing box. There is no
place for waving it about in the wind as irregular illumination and reftections
will prevent 10-20% of the useful informnation on it being visualized.

Look for (Fig. 1.1):

The bones of the spine, pelvis, chest cage (ribs) and the sacro-iliac joints
The dark margins outlining the liver, spleen, kidneys, bladder and psoas
muscles - this is intra-abdominal fat
Gas in the body of the stomach
Gas in the descending colon
The wide pelvis, indicating that the patient is female
Pelvic phleboliths — normal finding
Minor joint space narrowing in the hips (norinal for this age)
The granular texture of theamorphous fluid faecal matter containing pockets
of gas in the caecum, overlying the right iliac bone
The ‘R’ marked low down on the right side. The marker can be anywhere on
the film and you often have to search for it. All references to ‘right” and ‘left’
refer to the patient’s right and left. Note the name badge at the bottom, not
the top.
Check that the ‘R" marker is compatible with the visible anatomy, e.g.
- liver on the right
- left kidney higher than the right
- stomach on the left
spleen on the left
- hearton the left, when visible.
The dark skinfold going right across the upper abdomen (nortnal).




The abdominal X+ay: scanning the film continved
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The obdominal X-roy: scanning the film continued

Rugol
folds ond
gas in
stomach

|
Shadow of penis (indicating Line of unfused
mole child) and android pelvis femordl epiphysis

Fig. 1.2 - Supine AP radiograph of a child with leftsided abdominal pain.




The obdominal X.ray: scanning the film continved

Moral: Always check left and right on every filin, consciously and routinely -
especially just before surgical operations.




The abdominal X-ray: scanning the film confinved

Look at the bones

The discovery of Paget’s disease, myeloma or metastatic disease, however,
will often make your search worthwhile.
Look at (Fig. 1.3):

Moral: Always check the banes.




cbdominal X-ray: scanning the film continued

fig. 1.3 - Unilateral sclerosis - right hem‘;?elvisﬂThis is a 62-yearold male
ed abodominal

un







The abdominal X+ay: scanning the film continved

Moral: Always check the banes.

Fig. 1.5 Intra-abdominal fat This is a normol obdominal CT scon at the level of




The solid organs (viseera)

Look for the psoas muscles (Fig.1.1)

Look for the kidneys (Fig. 1.1)




The solid orgens conkinved

Look for the bladder (Fig. 1.1)




The hollow viscera (gas-containing gastrointestinal traci)

NB Fluid levels do not appear on supine AP films.

Failure to appreciate this may lead to gross misunderstanding and errors in
diagnosis. To demonstrate fluid levels you need an erect film or a decubitus film
taken with a horizontal beam. Think systematically and work your way down
through the gastrointestinal tract, identifying structures from the stomach to the
rectum.

look for the stomach

the
® The fluid pool posteriorly - the gastric pseudotumour.




The holiow viscera centinued




The hollow viscera coatinved

Look at {Fig. 1.7:

Look for the small bowel




The hallow viscera eontinued




barium enters the appendix, however, it implies that this organ is normal.




The hollow viscera continued

Look for the colon {Figs 1.1 and 1.9)

3. Learn to identify faecal material on abdominal X-rays {see Fig. 3.10). Find fiat
and you've found the colonr, which may be very important in film analysis,
particularly in differentiating small bowel from large bowel. These findings
can best be appreciated in severe constipation with gross faecal overload.
Sometimes this will involve the rectum (which is usually empty in normal
individuals), when « large faecal plug may be presentassociated with overflow
incontinence.




to the classic subdiaphragmatic position.




The AP erect film confinved

Gas in fundus of stomach

Gastric
rugal

folds in
body of

stomoch

Low lying
fronsverse
colon




Calcified structures

Look for normal calcified structures

Costal cartilages







Calcified structures continued

Aorta

yourself to look for this routinely on every film in order to exclude an

parallelism




Calcified structures continued

A

Calcified L common
iliac artery







Cailcified structures continved

To exclude an aortic aneurysm - compression by a tight belt is often applied







Calcified structures confinved

i Rew wig




Calcified structures continved

Splenic artery

Do not mistake it for renal artery calcification: this may of course coexist and
will often be present bilaterally, but usually only the splenic artery shows such a
degree of tortuosity as it wends its way towards the splenic hilum. Heavy
overlying costal cartilage calcification (Fig. 1.15) may make it difficult to isolate
the splenic arterial calcification.




Calcified structures continved




Calcified structures conrinved

Calcified lymph nodes

changes in pusition from film to film. Conversely, an apparently scleroti’c lesion
in a lumbar vertebra can be shown by an erect or slightly rotated oblique film to







A word about decubilus films {Fig. 3.9}

They are best shared with, and interpreted by the radiologist at the time they
are taken. Getting a report of a perforation {which you have missed) the next day
when the patient is dead is too late.




Solid organs




Big liver consinued

reased density of the R side of the abdomen




Big liver contnued

Liver enlargement

Heart failure, pericarditis

Myelofibrosis, leukaemia




can sometimes be present.




|
left-hand




Big spleen continved

Causes of splenomegaly

Chronic: TB
Brucellosis
HI1V
Malaria
Neoplasm Secondaries from bronchus, breast, gut, prostate
Lymphomatous Hodgkins' disease
Non-Hodgkins’ disease
Haematological Leukaemia
Polycythaemia

Note (Fig. 2.3):

The bulky but smoothly outlined kidneys

Normal kidneys extend from approximately the lower margin of T12 on the
left to the upper margin of L3 on the right, or about 3.5 vertebral bodies (plus
discs)

These kidneys extend from the upper margin of T12 on the left to the upper
margin of L4 on the right, or 4.5 vertebral bodies {and dises} in this patient.




Big kidneys continved




Big kidneys continved

Bilaterally enlarged orunilaterally enlarged kidneys may be present with

normmal size orshrunken on thecontralateral side. Enlargement of each kidney
may also be generalized due to global disease or something more focal, such
as a cyst, tumour or localized hypertrophy. So-called compensatory
hypertrophy of a remaining kidney may also oceur if the other one ceases to

function or is removed, but this response reduces in theelderly.

Causes of bilateral big kidneys

Diabetic renal disease (glomeruloscleros'is)
Adult polycyslic disease

Acute tubular necrosis

Acute cortical necrosis

Bilateral acute pyelenephritis

Leukaemic infiltration

Lymphomatous infiltration




Big kidneys continved

Some causes of unilateral big kidney

Small kidneys

on plain (iims owing tu overlymg faeces and gas. Ilowever, if the patient is clearly

Causes of small kidneys




Congenital renal obnormolities

NB Always remember that an unknown patient may have only one

NB A patient who is known to have only one functioning kidney and who is
passing urine cannot be completely obstructed. This s sometimes forgotten by

Two importan! congenital renal abnormalities

Pelvic kidneys

Horseshoe kidneys




Congenital renal abnormalities contnued




Fig. 2.5 - Horseshoe kidneys Same patient following iv. contrast confirming




Congenital renal abnormalities continued

Renal masses




Renal masses continued

Fig. 2.6 - Closeup view from abdominal fim of L flank in a S_CS—yeorofd mole
presenting with backache.




Renal masses continued

Moral: Do not confine yourself to the area of primary interest aione on an X-ray
filmy, but look at all of it. Always be ready for the unexpected incidental finding.

A word about ‘displacing masses’




Pelvic masses

The urinary bladder

Common causes of pelvic masses
°
°

Themajority of significant abnormal pelvic masses occurin females, including:




Pelvic masses continued

Non-gynaecological

kidney







Retroperitoneal masses continved




Acute pancreatitis

diagnosis is a clinical one supported by high serum amylase levels. Chest and




Hollow organs







The stomach continved




Distended small bowel

Once the small bowel starts to ditate the small irregular pockets of gas that
may be seen nonnally increase and coalesce, so that eventually the interior of the
distended loops becomes completely outlined in continuity where the lumen is
not occupied by fluid and complete mucosal folds appear.

Remember:

The colon is peripheral and contains faeces and gas
Thesmall bowel is central and contains fluid and gas
The more distal the obstruction, the more loeps you will see

b
The longer the duration of the obstruction, the bigger the fluid levels
I

Fluid levels can only beseen on erect ordecubitus films, and small fluid levels
can occur normally
[tis not necessary to be obstructed to have fluid levels.

NB The entire abdomen should be visualized, ideally on both the supine
and erect films but certainly on the supine films from the top of the diaphragm
to the hernial orifices in the groins, as these may be the site of an obstruction in
aninguinal hemia. Butrememberthat the presence of ahernia does not prove it
is causing an obstruction. Two films may be required in each position to show
the entire abdomen.

Look at {Fig. 3.3):

® The multiple centrally placed loops of bowel distended with gas
® The outlines of folds crossing the entire lumen in places
® Theabsence of any fluid levels.







Distended small bowel continved




Causes of small bowel obstruction

Distended small bowel continued




Distended smal! bowel confnued

A bit of epidemiology

Vascular catastrophes

A mesenteric artery thrombasis or embolism is a critical event presenting as an
acute abdomen. Radivlogically the signs are those of ilets in the bowel, moving
on to infarction and possibly gas formation in its walls. The clinical setting, eg
atrial fibrillation, previous myocardial infarction etc,, is important in suspecting
this diagnosis. Occasionally mesenteric vein thrombosis will be the underlying
cause associated with pancreatic carcinoma.

lleus

Bowel infarction
Trauma
Reflex ileus from acute abdomen (renal colic, leaking aorta).




Distended small bowel continved

Causes of gas in the biliary tree




Distended small bowel continved

R

SUPINE

fig. 3.5 - Gallstone ileus This is a supine AP abdominal X:roy of a 55-yearold
woman with a history of right upper quadrantpain, who now presents with more
severe pain, fever, nausea and vomiting. The X-ray shows distended smafl bowel
and gas in the bife ducis. You can also see gas in the gallbladder.




Distended large bowel

® General peripheral position of bowel
°




|
Very distended Distended low lying
caecum transverse colon




Distended lorge bowel continved




Distended large bowel confinued

Causes of large bowel obstruction

Appendix
Metastases
Lymphoma
Pelvic
Causes of colonic pseudo-obstruction {may require contrast study to exclude

true obstruction and intervention to decompress caecum)

® Ml (with pulmonary nedema)
® Pneumonia
°

Abdominal hernias

If an obese patient has a strangulated hernia in the region of the groin this
may be a good way to help confirm it.

NB The presence of a hernia in the context of intestinal obstruction does not
prove that the hernia is the cause of the obstruction. However, if there is
directional continuity of a loop of bowel straight towards a cut-off segment of
gut in a hemia, forexample, true cause and effect are most likely. Remember, if
a herniated loop of bowel does not contain gas it will not be visible.




Abdominal hemias continved

Appearance of hernias in the groin




Abdominal hernias continued

Causes of massive scrotal enlargement are rare. Filariasis is one, but herniation

of bowel is another. It is this sort of gross pathology that gives rise to the old

medical jokes about patients having to carry their scrotums around in a
wheelbarrow!
Do not forget:

A Richter’s hernia may be causing a severe obstruction at the inguinal level
with only a small partial knuckle of bowel inside it.

Hernias can occur in other locations, e.g. at and around the umbilicus, and
contain small and/or large bowel.

Internal for







Constipation

The characteristic appearance of inspissated faecal matter —rounded masses
of mottled or granular texture — due to tiny pockets of gas which they always
contain. Find these and you've found the colon.

Larger quantities of surrounding gas, with occasional haustralfolds crossing
part of the lumen and outward-billowrng folds primarily in the periphery of
the abdomen. The transverse colon may, however, be very tortuous and dip
down towards the pelvis as it does here

Formed faeces in the rightsideof the colon. This usually indicates constipation,
as the material here is usually fluid, mobile and amorphous.

Distension and loading of the rectum and sigmoid (not in thus patient). But
thesetoo can be grossly distended in severe constipation. Insome individuals
the colon may be distended to truly enormous proportions e.g.
institutionalized patients who are relatively asymptomatic but who pose
considerable anxiety when first X-rayed.

Causes of constipation

Painful conditions - anal fissure, haemorrhoids
Sacial - irregular work patterns, hospitalization, travel (long flights)
Psychological- institutionalized individuals/defectives, depression
Elderly - immobility, poor diet, altered routines

Postoperative — childbirth, pelvic floor repair

Paraplegra — autonomic dysfunction

Drugs - analgesics, opiates, antidepressants, iron

Parkinson'ism - retardation

Hypothyroid disease — generalized reduction in bodily functions

Chagas’ disease - trypanosomiasis infection with megacolon
Huschsprung's disease, in children. In this condition look for huge mottled
masses and gas in the surrounding periphery of the colon.




Conslipation continued




NB A nornal X-ray does not exclude appendicitis and no one radiological
sign confirns it. However, when certain radiological signs occur together in the
appropriate clinical setting, the likelihood of appendicitis being the correct
diagnosis greatly increases.

A word about pathology

® Distended loops of bowel - *sentinel loops’. These are due to localized ileus
from the inflammation or matting with adhesions, going on to complete
intestinal obstruction. Jt is the adjacent colon that is distended here.




The appendix continued




The appendix continued

Another appendicitis

Other radiological manifestations of the appendix




The appendix continved




manifestations or vague symptoms may occur but in the acute form the patient




Volvulus confinved




Volvulus continved

Inflammatory bowel disease

patients presenting with exacerbations or complications thereof, and other than

An absence of formed faecal matter in the left-hand side of the colon.




Inflammatory bowel disease continued

Causes of diarrhoea

Acute

Chronic

in
Glsurgery (vagotomy, partial bowel resection, blind loops etc.)
Constipation (in the elderly) with ‘overflow diarrhoea’ and rectal piug
Laxatives

Complications of inflammatory bowel disease

Small bowel




Inflammatory bowel disease continved

Large bowel




Inflammatory bowel disease continued




inlammatory bowel disease continved

has pertorated. Not present here




Inflammatory bowel disease continued




Abnormal Gas




Abnormal gas continved

Cenversely, after an iatrogenic procedure such as endoseopy extraluminal gas
should not be expected, and its presence in that situation indicates a
catastrophe, i.e. perforation of the gut. The procedure need not have been
technically difficult for this to occur.

and you may have to work to demonstrate it. Miss it and the patient may die.

Bilateral dark crescents of gas under both hemidiaphragms. NB Figure 4.1
was taken erect, so the gas has risen. This isa large pneumoperitoneum, but
small amounts of gas require time to rise to the subdiaphragmatic position
soitisa good idea to leave the patient upright for 10 minutes to allow this to
happen before taking the X-ray

Gasmay appear on oneside of the abdomen only, usually the right

Nogas may be seen if the perforation has been sealed off by the omentum

If only a small amount of gas is present it may be auissed unless the filmis
centred atthe level of the diaphragins — usually a chest is centred around the
fourth thoracic vertebra. With attention to detail as little as Iml of free gas
may be demonstrated.




Pneumoperitoneum continued




Pneumoperitoneum continued

Supine films will usually have beentaken routinely with theerect ones, and certain
moresubtlesigns of free gas in the peritoneal cavity have been described to enable
the diagnosis to be established under these circumstances.

Visualization of falciform ligament - “Silver’s sign’

Cas inthe scrotum in children

Inseriously ill patients the useof erect films may not be possibieand decubitus
tilms with the left side down centred on the right upper flank should be
taken,

Bright lights may be required to see this area properly, as for technical reasons
the filns often come oul very dark in this situation.




Pneumoperitoneum continved




Pneumoperitoneum confinved

Crucial fact: Special vigilance must be exercised in dealing with patients on
largerdoses of steroids. These drugs both predispose the patient to erosion and
perforation of the upper Gl tract and then mask the symptoms and signs. The
diagnosis of perforation then relies entirely on the X-ray, so a high index of
suspicion for this phenomenon must be maintained.

Causes of a pneumaperitoneum
With peritonitis
o

Intestinal obstruction

Without peritonitis




Differential diagnosis of a pneumoperitoneum

Linear atelectasis (Fig. 4.3)

Linear atelectasis is a phenomenon that cccurs in the lungs, usually at the
bases.

it is frequently assoviated with infection or pulmonary embolism and
commonly seen after anaesthetics in the postoperatve state. It forms dense
horizontal or curved bands which may simulate the diaphragm.

Note how the band at the right costophrenic angle curves up instead of down,
Normally it resolves within days or weeks, but may persist for longer.

Note (Fig. 44, p. 94




Differential diagnosis of ¢ pneumoperitoneum confinved




Differential diagnosis of a pneumoperitoneum continved

Chilaiditi's syndrome — colonic interposition

Note (Fig. 4.5):

Theincidental finding of pockets of gas beneath the right hemidiaphragm
Muitiple bands of mucosal folds indicating gut. This is colonic interposition.
An abdominal film showed continuity with the rest of the colon

Rarely the small bowel may interpose as well

This may be intermittent in nature, i.e. present on one occasion and gone the
next.

It may be seen with shrunken livers (cirrhosts), in COPD with a large thoracic

94




Differential diagnosis of a pneumoperitoneum ceontinued




Differential diagnosis of a pneumoperitoneum continved

Meteorism

Excessive air swallowing often associated with aying, especially in children,
causing gut distended with gas to crowd up underneath both hemi-
diaphragms. (Interposition again on the right.)

Folds of the bowel crossing the gas-filled lumen, confirming the presence of
gut

Superimposition of bowel loops

Continuity of loops with others in the abdomen.

This is meteorism. There were no abdominal symptoms and no perforation.

Subphrenic abscess (see Fig. 4.15)

Look for:

® Fluid levels under either hemidiaphragm, more commonly the right.




Ditferential diagnosis of a pneumoperitoneum continved




Rorer problems causing a simulated pneumoperitoneum

® Skin folds, especially in the elderly, infants and severely dehydrated patients
® (Cortical rib margins overlapping diaphragms
® Lobulated diaphragm with gut underneath oneor more humps.

This is a matter for careful inspection and analysis of the films.

NB When there is doubt about a pneumoperitoneum or demonstrating the
site of a leak is required, oral water-soluble contrast (but not barium) can be
given to try and demonstrate a perforation, under screening control by a
radiologist. Barium should not be used as it is harmful and dangerous should it
escape through a perforation into the peritoneal cavity, exacerbatimg infectien
and causing barium granulomata.

NB Just occasionally one or other of these phenomena can coexist with a
genuine pneumoperitoneum. Dual pathology is by no means unheard of.

Fat beneath the diaphragm
Look for (Fig. 4.7):

® Constant radiolucent stripe beneath the left hemidiaphragm
Constancy in the size, shape and position over time and no movement with
change of position, e.g. a decubitus film

® Associated cardiophreni’c fat pad at theapexof the heart.

This is a lipoperitoneum, i.e. a collection of fat beneath the left hemidiaphragm.
Note its similarity to a genuine pneumoperitoneum. A lipoperitoneum is more

likely to occur in an obese patient or one with a cardiophrenic fat pad indicating
tendency to form excess body fat. The lucent line however is not quite so dark as
gas giving an important clue to the diagnosis.




Rarer problems continued

Lucent stripe of fat simulating o paeumoperitoneum

Fig. 4.7 - Detail from one of a number of identicol chest X+oys token on this
patientover severol years.

Distended gastric fundus

This can form an extensive quantity of air apparently beneath the left
hemidiaphragm.
Loek for:

® Afluid level in the erect position, as seen on most normat chest X-rays

¢ Typicai disposition of the stomach in continui'ty with gastric fundus on supine
film
The total thickness of the left hemidiaphragm. A ‘naked’ diaphragm with free
airon either side of it measures only 2-3 mm. With the thickness of the gastric
fundal wall beneath it the totat thickness will approximate to mote like 4-
5Smm in total. Praceed with caution, however, as exceptions can occur.




Gas in the retroperitoneum

At one time the deliberate introduction of gas into the retroperitoneum was
carried out as a diagnostic procedure, by inserting a needle through the perineum
and injecting carbon dioxide - ‘presacral pneumography’ — to demonstrate renal
or adrenal masses, but this is now completely obsolete. Nevertheless this
illustration of the technique shows well what to expect and what you will see
when it occurs.

Note:

® Theintense black density surrounding the pseas muscle margins, the kidneys,
adrenals and spleen
® Marked enlargement of the right adrenal and spleen

NB A lack of gas under either hemidiaphragm on erect films does not exclude
a perforation, and air in the retroperitoneum will not necessarily be associated
with air under either hemidiaphragm. A posteriorly perforating ulcer may lead
to air only in the retroperitoneum. In meassive perforations free gas may readily
be seenunder both hemidiaphragms, even on supite films.

But do not mistake streaks of dirt in the erector spinal muscles for retroperi-
toneal gas in the elderly.




Gas in the retroperitoneum continued




Postoperative abdominal X-rays

After several days, when the patient is feeling better and sat up, the gas rises,
and it may then appear that a lot more of it is suddenly present underneath the
diaphragms when previous supine or semirecumbent films are compared with
erect ones. Remember this phenomenon and monitor it before misdiagnosing a
‘leak’. The patient’s clinical state will be a good guide.

Tips:

Take advantage of any view of the lung bases you get on abdomu'nal films.
The amount of energy required todemonstrate the abdomen is much greater
than for a chest X-ray, and lung bases that ‘cannot be shown’ due to obesity
or poor inspiration on conventional chest X-rays may show up particularty
well on abdominal films - for basal atelectasis, effusions, cavities, metastases
etc.

Asking for ‘an upper abdominal film’ may be a subtle way of getting the
radiographer to show the lung bases for you.

On postoperative films look particularly closely for signs of left lower lobe
and linear collapse. Colonic interposition may also occur postoperatively.
Do not forget to look extremely critically at the position of all tubes, drains,
stents and coils that may have been put into the abdomen and maintain a
high index of suspicion for signs of infection, ileus, etc.

Remember early post-operative films may have to be done on mobile
machines and be technically less satisfactory and more prone to artefacts.




Gas in the biliary tree

Gas in the wall of the gallblodder




Gas in the urinary fract

Causes of gas in bladder lumen (see X-ray on p. 182)

® Due to fistula formation.

Causes of bladder fistula

Malignancy ofbowel, bladder, genital system
Crohn's disease

Diverticuliir disease

Postoperatively {‘conlrolied trauma’)

Trauma (uncontrolled)

Radiotherapy

Foreign body

Ulcerative colitis.

[ ]
L]
L]
L]
L]
L]
L]
L

The black outline of the right renal coliecting system, i.e. ‘negative contrast’
from intrapelvic and intracalcyeal gas on this side, plus the non-function of
the right kidney.




Gas in the urinary fract continved

Fig 49-Gasin the collecting system, This is the film of on (VU sezuence from

o potient with o carcinoma of the blodder who, in oddition fo hoemoturia,
complained of passing ‘foom’, with bubbles in his urine. A fistula hod formed
with the bowel, allowing gas fo enter the blodder ond the right urefer.




Intramural gas

Having assimilated the notion of gas as the bedy’s natural contrast agent for the
pusposes of diagnosis within thebowel,and evidence of the very serioussituat’'on
of escape and leakage from it, it is now necessary to recognize and understand
thesignificance of gas in the wall of certarn structures, where it may occasionally
be found (see below), e.g, the bladder.

intramural gas may appear virtually anywhere of course, but in practice a
commonly important place to look for it is the colon, e.g. in children.

Necrotizing enterocolitis

Look for (Fig. 4.10):

® [ntramural colonic gas, especially on the right-hand side - note the dark
margins forming a continuous track
A normal appearing loop of bowel in the left flank with anormal wall of soft-
tissue density contrasting with gas in the lumen
Cardiac leads. Monitoring of the child reflects the severity of its condition.
The child has also been intubated (note the endotracheal tube).

There are many causes of intramural gas, a list of which is given after several
more examples (page 110).




Intramural gas continu




Intramural gas continved

Pneumatosis coli

There may be an associated colitis in these patients andt occasionally a psychiatric
history.

Multiple gas

Fig. 4.11 -A 54-year-old woman with recurrent abdominal poin and diarrhoea.
This is pneumatosis coli.
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Intramural gas continued

Gas in the biadder wall




Causes of intramural gas

Common

necrotizing enterocolitis
obstruction (premature infants)
® Pneumatosis cystoides. Usually benign. Often an incidental finding on X-ray
(p. 108).

Rare

Diabetes with infected gut wall (aiso gallbladder and urinary bladder)

latrogenic (post endoscopy, biopsy, surgery)

Obstructive pulmonary disease tracking down from chest (asthmatics, COPD
patients)

Peptic ulcer d'isease

Penetrating injury

Steroids (may be silent).




Intra-abdominal infection

Approoch to the problem

A very high index of suspicion must always be maintained for the possibility of
intra-abdominal infection, especially in postoperative patients who do not recover
quickly after surgery.

This is also true for patients who are just vaguely unwell but pyrexial on
admission, as well as those with localizing signs.

Common major concerns are the subphrenic abscess after surgery, and
pericolic abscess formation from rupture of the appendix or an infected colonic
diverticulum, although these will usuaily be accompanied by pain. Penetrating
injuries arealso a potent source of transfer of bacteria into the abdomen (knives,
bullets etc.), causing peritonitis.

Abscess formation leads to pus, and a large liquid collection may be readily
detected by ultrasound or CT but remain only as a vague mass density or even
undiagnosable on plain films. in the presence of gas-forming organisms, however,
etther multiple small bubbles or abnornal larger collections of gas and fwd may
enable a plain film diagnosis of abscess formation to be suspected, and indeed
the gas thus forined may block acoustic access and render the plain film superior
to ultrasound for diagnosis in this regard, but not CT.

When an abscess is forming in a cavity the sem'isolid material mixed with gas
bubbles may give it a granular texture like faeces, so caution must be exescised
here. A good clue to the presence of an abscess is the constancy of its position, so
‘look for the gas that has not moved’ on serial films. Try to get erect or decubitus
films with the affected side uppermost, in addition to supine films. Normal gut
undergoing peristalsis causes changes in configuration minute by minute,
although ileus may complicate the situation. Sentinel loops may appear around
anabscess but wil: tend tolack mucosal folds. It is easy to mistake a fiuid level in
an abscess for just another loop of bowel in the early stages of its evolution.




Intra-abdominal infection coniinved




Intra-abdominal infection confinued




Iniro-cbdominal infection eontinued

NB




Intra<abdominal infection confinued

Fig. 4.15 - Right subphrenic abscess A 63- @ofd womon who had o




Ascites

The accumulation of free intraperitoneal fluid in the abdomen is an important
clinical finding confirmed by the classic clinical sign of 'shifting dullness’.
Radiologically a sign of massive free fluid includes distension of the abdomen.

In the supine position the bowel will tend to float on top of this pool of ascitic
fluid and take up a central position. Some separation of the loops themselves
may also occur because of the accumulation of fluid between them.

Causes of ascites

Hypoproteinaemia {loss from gut or kidney)
Cirrhosis of liver

Congestive heart failure

Inflammation (pancreatitis, tuberculous nodes)
Malignancy with peritoneal metastases
Lymphoma
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Abnormal
intra-abdominal
calcification

The causes of pathological calcification within the abdomen are many. Only the
more common and important ones encountered in everyday clinical radiological
practice will be described.

Abnormal vascular colcificotion

Aorta/aortic aneurysms

[f necessary, go back and revise the section on the normal aorta (pp 24-25). Get
into the habit of looking for the aorta on every abdominal film, young or old. If
necessary make it your ‘favourite organ’ (see hints at end of book).

Crucial fact: You must develop a very high index of suspicion for abdominal
aortic aneurysm because this condition is so dangerous yet so potentially and
eminently treatable by surgery or stenting, and it is frequently picked up as an
incidental finding on plain abdominal X-rays.

The patient’s life is then well and truly in the hands of those who see his
films, and abdominal aortic aneurysms have repeatedly been missed on X-rays
in the past, these patients subsecuently dying suddenly when they ruptured.

If you learn nothing else from this book, learn to be ruthless in seeking out
aortic aneuysms!! Ten seconds’ searching may save the patient’s life.

118




Aortic ane urysms continued




Aoflic aneurysms conkinued

Clinical/radiological problems

NB Inability to palpate an aneurysm does not mean the patient has not got
one. You should not be digging too hard anyway, in case you burst an
undiagnosed aneurysm.

® A normally caleified aorta (patients over 40) over the spine with parallel or




Aortic aneurysms continued

Other more complex problems

® The thin rim of calcification to the left of L4and distal to it
The even more subtle rim of calcification to the right of L4 adjacent to the







Aortic aneusysms coniinued




Aortic aneurysms continved

WhotTo Do?

2. Request a supine left posterior oblique view (= right antertor oblique view).
This is often superior to the lateral and gives an excellent view of the aorta in
isolation from the spine, although you may find it harder to interpret.
Radiologists, however, find this view extremely valuable. The solution to the
possible presence of an aneurysm may therefore be solvable with plain X-
rays, but ultrasound or abdominai CT are the next invest;gations of choice.

Is it leaking?

Are the renal arteries involved?

°

°

® Loss of the left psoas margin and increased soft-tissue density on the left
side with a convex edge further out to the left.

Thisis a leaking abdominal aortic aneurysm, with a haematoma accumulating in
the retroperitoneum on the left side.

NB Clear psoas margins do not prove an aneurysm is not leaking if there is
clinical evidence to the contrary.




Aortic aneurysms continued




Aortic aneurysms continued

? Leaking aortic aneurysm

Look for:

Other aneurysm

Remember: Although less common than abdominal aortic aneurysms, iliac




Other aneurysms: iliac/splenic/renal continved




Otheraneurysms: iliac/splenic/renal continved

Splenic artery aneurysms

Renal ortery aneurysms

Causes of aneurysms

visible aneurysm on plain films does not mean the patient has not got one.




Calcified gailbladder, chranic cholecystitis







Renal caleuli {Fig. 6.9)

renal by a penetrated lateral view, even though they overlie the spine.

Some causes of renal calculi

Oehydration
Hypervitaminosis D




Calculi continved




Nephrocalcinosis in right kidney h



Crucial fact: 1f you see such an opacity in asymptomatic patient do notassume
itis an obstructing calculus, as many phenomena can mimic such a stone, e.g.
costal cartilages, calcified lymph nodes, pelvic phleboliths etc. You must then

What about allergic patients?




Ureteric calculi confinved

6.11 - A d6-year-old man with left renal colic. Note the two opacities in the




Ureteric calculi continued




Value of control films.

Fig. 6.13 - 30-minute post<ontrast IVU film showing apporent large right stogharn
colculus and normally excreting left kidney.










Bladder calculi continved




Uretenic/bladder calcification

Causes

Neoplasms
Postradiation
Tuberculosis
Schistosomiasis




Ureteric/bladder calcificatian confinved

Calified right ureter

i.'l.J'II-




Prostatic calcification (‘calculi’)

punctate opacities appearing behind and above the symphysis pubis, caused










BIl!Ofy calculi continved







Biliory calculi confinued

RUQ or

™ Gailstones




Helptful hints

Pancreatic calcification




Pancreatic calcification continved




Cakified lymph nodes - again

Remember:

The adrenals




The adrenals continved

Bilateral adrenal calcification

Causes




The female
abdomen

NB The LMP of any woman of childbearing age should be known before
subjecting her to itradiation of the abdomen. It should also be known to any

Causes of masses in the female pelvis
°




The female abdomen continved







Abdominal

tfrauma




chest X-ray,

skeleton,

Look for:




Do not unnecessarily take out a patient’s functioning kidney: he may only

Do nol waste time with imaging if the patient is bleeding lo death in front




Trauma: ruplured kidney




Abdominal frauma continved




Old trauma




Multiple injuries: thorocoabdominal trauma




In thisageofwell-developed interventional proceduresin radiology it is common
to see objects that have been deliberately placed in the abdomen to treat disorders
in most systems. Being able to recognize some of these for what they are will
enable you to deduce what has been wrong with and done to your patients. The
position of these devices may also be monitored by plain X-rays to confirm that

they are still in position and have not slipped, leading to malfunction.
Typical devices to look for include:

Retained contrast medium

Thi's may also be seen in the appendix or coloru'c diverticula (barium} and in the
spinal canal (myodil} — with round blobs ofthis high density agent from previous
myelographyexaminations. It may even extend right up to the head.










Medical/surgical accessories

Ahost of otherobjectsassociated with past or current therapy or previous surgery

may also present themselves on abdominal X-rays

Wires from TENS machines to control pain

Cutaneous patches (nicotine, hormones etc.)

Ventriculoperitoneal shunts (hydrocephalus) - don’t mistake for nasogastric
tubes! They often lie over the medial lung fields and are outwith the stomach.
Syringe driver tubes (morpline etc.)

Pacemakers

Tantalum gauze (previous surgical repairs — groin/umbilicus)




Medical /surgical acc

—




Medical/surgical accessories continved

Somehmes it con also be found in thegrom r‘nf hprnlurr"aph» fepoirs. !fbreaks
up with ime. Don’t mistake it for o retoined swob!




Foreign bodies,
artefacts,
misleading images

There is no end to the list of foreign bodies that may end up inside a patient’s
abdomen, and this is particularly true of children. Typically ingested objects
include coins, beads, ball bearings, toys, safety pins, ring-pulls, mercury batteries
etc. Some foreign bodies will be poorly seen, eg an aluminium ring-pull, and
some may be completely invisible, such as a small rubber ball.




Foreign bodies, artefacts, misleading images continued




Foreign bodies, artefacts, misleading images confinved

Occasionally multiple small speckled opacities may be seen in the abdomen
Thesecan be anything from pica (dirt, stonesetc.), eggshells,brokendentai fillings,
to lead paint - the lalter having diagnostic significance when lead poisorung
being sought.

Apart from entertainment value the most important fact to consider with an
ingested forcign body is, will it pass spontaneously (e.g. a small ball bearing) or
will it not {e.g. an open safety pin)? The decision must then be made whether to
wait, watch and review (if necessary with a follow-up X-ray), or intervene
endoscopically or surgically to retrieve il. Psychiatric advice may also be
appropriate in some cases.




Foreign bodies, artefacts, misleoding images continved




Foreign bodies, artefacts, misleading images cantinved




Foreign bodies, artefacts, misleading images continved

Fig. 10.4 - Elderly patient presenting with rightupper quodrant pain and suspected
colcufous cholecystitis. Note the four opacities in line in the RUQ.




Foreign bodies, artefacts, misleading images confinved

:_Fig{ 10.5 - Soh tissve shodow of penis simulating o colculus in o young mole
polient. learn to recognize this o avaid making o fool of yourself by asking whot
itis on the ward round. Another exomple is shown in Fig. 1.2.




The acuté
abdomen

Caases

Perforated duodenal ulcer, but arty part of the Gl tract

Ruptured acrtic aneurysm
Renal cdic

Biliary colic

Acute cholecystitis

Acute pancreatitis

Acute appendicitis
Intestinal obstruction

Pulmonary embolism etc, may all masquerade as an acute abdomen.




The acute abdomen continved

Remember also the many causes of acute lower abdominal pain due to
gyniecological disordersin women, e.g. dysmenorrhoea, salpingifis, ovarian cyst
torsion etc.

Remember in addilion to the above common medical conditions that simulate

an acute abdemen the other rarer medical causes of acute abdominal pain, such

as porphyria, Addisonian crisis, diabetic crisis, and lead poisoning etc.!




Make sure you understand how the filmwas taken, i.e. erect, supine, decubitus,
or oblique, and that you understand the implications of each position and
what to expect, e.g. fluid levels do not appear on supine films.

You see what you look for — don’t underestimate the ‘mark 1 eyeball’!
Inacute abdomens always get a chest X-ray, preferably erect. Remember that

serious chest disease may mimic serious abdominal disease, and vice versa,
secondary X-ray changes to abdominal d'1sease may occur in the chest.

Donot ignore something you do not understand: work out what it isor goand
ask someone else who can help you - and in a seriously ill patient, do it early.
Do not be too proud or self-conscious to seekhelp early.

‘Nothing excludes anything’ is a good working aphorism. Life-threatening
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Hints eontinved

LMP

Keep an open mind. Remember the concept of differential diagnosis.

Do not be boxed in by other peoples’ suspected labels and diagnoses.

Learn to work out the age of patients from the appearance of their films
from vascularcalcification, degenerative spinal changes, cortical thinning, times
of epiphyseal closure etc.), and cross-check it with the date of birth and the
date the film was taken.

Maintain a sceptical outlook on all data supplied. Left/right markers can be
incorrect and the wrong names get on patients’ films. ‘Check for gross error.’

The patients don’tread the textbooks — they wilinot always present with all

the symptoms and signs of a particular condition.

Practise looking at X-ray fiims in books, journals, computer programmes, the
[nternetetc. and ‘present’ them verbally to yourself or other medical students/
colleagues until this becomes second nature.

Do not have a passive attitude to radiographs. [f they are technically
unacceptable get them repeated, as long as it is clinically justified .
Understand the limitations of X-ray films: serious disease can still be present




Hints conthued

Small ftuid levels can occur normally.

Geta history of any previous surgery before trying to interpret any X-ray film
and makesure you record it on the:request for the radiologr'st.

Do not mistake a stoma for an abnormal mass.

1f time allows, re X-ray the patient after a period of tume, to allow any
radiological changes to evolve. Do not waste time with abdominal X-rays in
critically ill patients. If indicated, go straight to abdominal CT scanning or

theatre for immediate surgical intervention (e.g. ruptured aortic aneurysm).

Beware of steroids. These drugs increase the likelihood of Gl tract perforation
and also mask the signs.
Write X-ray request forms clearly, legibly and provide accurate, full and all
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Hints confinved

which the most likely is obstruction.” Fill in the underlined parts depending
on your findings.

Then wait for the cross-examinatiorn.

And finally:

Stay cool!
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