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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 patient at 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,

gastrointestinal or urinary, all of which information may be visible on

the name badge, so never fail to look at it critically. This can be very helpful
in exams. You will notice, however, that the data on the patients” name badges
in this book have had to be removed to preserve their anonymi
Establish the projection of the film, Virtually y 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 it.
Later on 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 films 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 cassettes may have to be used transversely, i.e. in “landscape’ as opposed
to ‘portrait’ mode. Rotation is not usually a problem as most patients are happy
to lie on their backs.

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




Approach to the film confinued

probably be visible as well. However, any ove ed (i.¢ iv ) 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
0 may caus 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
-rays, which appear thus:

black
dark grey
light grey
Bone/ calcification white
Metal intense white

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 gastrointe
and the bones. structures can be classified as:

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

Distorted or displ
Abnormally calcif
Containing abnormal gas, fluid or discrete calc

S N

Take a systematic approach and work your way logically through each group
al one or two major
gh
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 anaton
radiographic density and pathology with the findings on the X-ray, and work
out what things are and what is going on.

I




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 information can only be obtained from it by using
the correct viewing conditions. An X-ray should only ever be seriously inspected
by uniform transmitted light coming t T
place for waving it about in the wind as ir

will prevent 10-2(

The bones of the spine, pelvis, chest cage (

The dark margins outlining the liver, sple

muscles - this is intra-abdominal fat

as in the body of the stomach

s in the descending

The wide pelvis, indicating that the patient is female
Pelvic phleboliths - normal finding
Minor joint space narrowing in the hips (normal for this age)
The granular texture of the amorphous 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 1
the film and you often have to search for it. All references to ‘r
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
- heart on the left, when visible.
The dark skinfold going right across the upper abdomen (normal).




The abdominal X-ray: scanning the film




The abdominal X-ray: scanning the film

Heart




used |_"|"|]"|'|‘-."-.('-. 1 »femora. This is a child whose growth 1s inc I['['I_l‘l- f
his small size leading to the inclusion of the lower chest and upper thi

|1 as all of the abdomen

NB This w

I e a normal kidr rom the right sid en it i vone on the
left that is diseased, because of a faulty X-r t \ n done!). Both in
ns and in clinical practice situs mirror transposition of the

rent INcompart

verlooked clinica

he L/ R marker may of cours incorrectly placed itself as a result of radio

disturbing frequency (especially with limbs

Moral: Always check left and right on every film, consciously and routinely -

especially just before surgical operations.




The abdominal X-ray: scanning the film ¢

Look at the bones

These provide a useful
are relatively const in apy aince. The lowermost ribs, lumbar spin
e to a greater or lesser di
vis will indicate t
mdary malignant di
will increase with the age of the patient.
genuine bone
ions and generatin
T]'H.' L“'—n‘. (1%
Il often mak

Look at

® The bones: the initial routine inspection of the bones showed an inci
rosis in the right side of the pelvis compared

ht bony expansion.

This is P ignant condition in 1% of patients.

&

Moral: Always check the bones.
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The abdominal X-ray: scanning the film ¢

Look at (Fig. 1.4):

he intraperitone:
_]1'|-_| l't-q 14as T

of th

The more




The solid ns (viscera)

or the psoas muscles (Fig.1.1)

roperitone
oul there are many

ss of overlyir

lensity high in the
, extending from

f L3 on th

upper pols ery mobile, moving down with inspiration,

and dropping sey etres in the erect position

lie and

lobula

. for the liver (Fig. 1.1)

'he liver, ben solid org
of soft-t
any
to represent the liver. On occasions, however, bowel can get above the
liver and simulate a perforation, i.e. ‘Chilaic s syndrome’, or colonic inter
sition
an rically xtension of the e may occur,
1 (a Ried be).

1ormality. ¢ M




The solid organs

¢ may push the diaphragm and liver down

al lung 1 wre oft risible thr

k for the spleen (Fig. 1.1)

a soft b 1855 » Jeft 1 _|'J.'.t.:'|.!|'|l abg : of the

I
atient’s fist or heart. It may be seen well or partially obscured, but in fact is

often not seen at all

t may be shown on a
ph under favourable conditions. Splenic enlar t greater than 15 cm

to displ acent structures and has many causes

or the bladder (Fig. 1.1)

raphically water
dder outlined
n Nor
it up and out of the t
a post-micturition film ma

the bla T

ntaneously and

ination, causing a distinct concavity on the upper e of the

patients, however, it cann identified on plain films




The hollow viscera (gas-containing gastrointestinal tract)

On a normal film, any structure outlined by gas in the abdomen will be part of the
gastrointestinal tract. Remember: on a supine AP radiograph tl
on his back, so under gravity any fluid will lie posteriorly within the gut md the
gas in the bowel will float anteriorly on top of it.

NB Fluid levels do not appear on supine AP films,

Failure to appreciate this may lead to gross misunderstanding and errors in

nosis. To demonstrate fluid levels you need an 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

[n the supine position, depending on how much is present, the gas in the stomach
will rise anteriorly to outline variable volumes of the body and antrum of this
structure, to the left of and across the spine around the lowermost thoracic or
upper lumbar levels. Simultaneously the restin tric fluid will form a pool in
the fundus beneath the diaphragm, posteriorly on the left-hand side, creating «
circular outline — the ‘gastric pseudotumour’ — which should not be mistaken for
an abnormal renal, adrenal or splenic mass, although occasionally it is and
requests are received in X-ray to ‘investigate the left upper quadrant mass'. Try
to avoid this mistake. The mass can be mac disappear by turning the

prone or sitti im upright, when the familiar fundal gas bubble, commonly

best seen on chest X-rays, will appear with a fluid level directly beneath the medial
aspect of the left hemidiaphragm (erect film).

Look at ( 1.6):

g

® The gas lying anteriorly in the body of the stomach
® The Hllll pool poster hul. the gastric pseudotumour.




The hollow viscera confinved

'

in fir st pa rt




The hollow viscera

Look at (Fi

® How the barium
the plain film

The large amoun present,

has in fact been given effervescent powder to gene
oy fe]

to distend the stomach and nerate ‘double contrast’,
mucosa with barium an
How the fundus is seen « in ‘single contrast’ (

alone.

Look for the small bowel

Because of j alsis the
broken up into many small pockets which form polygc
generally central loc
tic ‘valvulae connive

ay be seen in the
The calibre of the normal small bowel should not e

ightly distally.

Often very little is seen of the small bowel on plain films, as in Figure 1.1, and

well visualised when abnormal







The hollow

LU k penaix

You'll be lucky to find it! Occasionally this structure will contain an ‘appendicolith’

ied fae \ al) which may predispose the p

recent Gl study, or

'l themsels

ndix imp
and implies

. it implies that this organ is norma




Look for the colon (Figs 1.1 and 1.9)

Start with the caecum in the right iliac fossa. The caecum is the most distensible
part of the colon and receives fluid material direc ly from the ileum through
the ileocaecal valve. The caecum therefore normally contains semifluid
material cont g multiple pockets of gas and, like much of the right side of
the bowel, assumes ranular appearance on X-rays, creating mottled areas
of gas seen best against the background of the iliac bone. On occasions the
normal caecum may be empty.

NB The classic anatomical layout of the colon is often found to be deviated
from by tortuous and redundant bowel, but the hepatic and splenic flexures
should be identifiable as the highest fixed points on the right and left sides,
respectively. The transverse colon may dip down deeply into the pelvis, bul

the faecal content of the bowel becomes increasingly solid and formed as one

contain many tiny pockets of

| on abdominal X-rays (see Fig. 3.10). Find {

y be very important in film analysis,
y in differentiating small bowel from la yowel. These findings

can best be appreciated in severe constipation with gross faecal overlo
imes this will involve the rectum (which is usually empty in norma

A P]“: may SOCHA .'.'"Li ‘.‘\'i[ |"I overt ll._l‘l‘.'

When visible the haustral folds of the colon ma only partially
visualized ac part of the large bowel lumen, although in some patients

complete crossing of the lur by haustra mav oc




The AP erect film

Under the effects of vity much changes when an abdominal X-ray is

the erect positios » major events are:

Air rises

Fluid

Trar

G

ninatl cor 5 S50 hen the

avity this reduces the clarity of its contents oy

rans and the co juent increased de
[‘l'i‘l.'}':\"rll‘ll'..“ on the original | : of the colon and their
position, the kidneys may become more or less visible
av now show fluid levels (see
ry helpful in confirming the diagnosis of obstruction a
fluid levels on normal f 5 ¢ y | small or invisible
pneumoperitoneum,
~.1|l'n.Ia.l|'||1r.|;-.:n'|.'|li~. position,

- NB that this is a

ND L

" marker over T11

d left upper

pass laterally

tric rugal folds

of the




The AP erect film continu

in fundus tomach




Calcified structures

structures

uctures, which can normally fy and cause

culi
Hepatic and splenic calcification
Old TB in lu

sries may be mistaken for ...

ic artery, “The Chinese

ken for | C TV ane
mistaken for .. Ureteric/bladder calculi

' lymph ne may be

1 for

1y occur from misinterpreting these normal findings. Don't let it happen to

Costal cartilages

On abdon il and chest X-rays look at the rib ends. In mam patients they oft

appear to stop suddenly and nothing is seen of the costal cartil . Keep looki

and the phenor \in es witl t occasionally can be
in the young,.
Look at (Fig

nuine

calculi




Calcified structures




Calcified structu

Aorta

i aorta over tl ar spine iding at the inferior
IC arter which cross L5 and both sacral wings. You
linear calcification in both walls of the common

vhich m

without becoming aneurysmal

Look at both calcified walls for | of parallelism b

aneurysm, as simple tortuous vessels and aneurysms can look like each other

Note the age of every patient care ly. Premature calcification in the aorta

can be a r wedical finding — e.g. in diab or

and is not always due to pl eical changes of ageing.




Calcified structure




Pelvic phleboliths

Look at (} ig. 1.12):




Calcified structure

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

on of an aneurysm
rany incidental findings
processing quality prior to tl
ng of further films

) look for evidence of metastases in suspected malignancy.







tied structure




Calcified structures continved

Splenic artery

The splenic artery may only be intermittently calcified, the discontinuity
making it more difficult to identify its true nature than in 1
splenic arterial calcification must not be misinterpreted as a splenic artery
aneurysm.

Do not mistake it for renal artery calcification: this may of course cc
will often be present bilaterally, but usually only the splenic y 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 isol:

the splenic arterial calcification.







Calcified structures continved

Calcified lymph nodes
Look at (Fig. 1.16):

® The incidental finding of a collection of granular opacities in the flanks
® The partially coalescent cluster of opacities over the L3/4/5 lumba
levels

® Some further small opacities in the epigastrium.

>d lymph nodes. Usually the patient is asymptomatic in regar

these. Lying in the mesentery they tend to be quite mobile and show dramatic
char in position from film to film. Conversely, an apparently sclerotic lesion
in a lumbar vertebra can be shown by an erect or slightly rotated oblique film to
be mobile and due to an overlying calcified lymph node. Always remember that
on an X-ray you are looking at three-dimensional structures lying on top of eacl
other shown in only two dimensions. Calcified mesenteric lymph n

attributed to previous ingestion of TB bacilli to the gut, which have been halted
at the regional lymph nodes. On occasion they will require to be excluded a
renal or u ¢ and can be a real i

NB C

medium at lymphography, may also overlie the spine but show less relativ

motion, being very posterior. Calcified nodes require to be differentiated |
calculi and calcification in underlying organs right alongside the spine or iliac

vessels.




Calcified structu




s films
A word about decubitus films (Fig. 3.9)

The Latin word decubitus comes from the Latin decumbere:; ie down'’
Roman patrician lying on his side eating at a banquet, and means w

patient lying on his left or right side. Its purp to obtain fi

information, such as confirmation of a small amount of free

demonstrate fluid levels in a pa tient too ill to sat up. A horizontal cross-

table beam is used rather than the usual vertical beam from overhead for
supine films.
Such films require very close and careful interpretation and should not be

<en blindly without a very clear idea of what is being sought, usually in
conjunction with the radiologis s a reasonable alternative to an erect
view for the radiographer. Such films, however, may be very valuakt
clinch the diagne if 5 or 10 minutes are spent with the pa

3 15 to track up to the flank. If you take

it too early you may miss the g the amount is sometimes very small
Decubitus films can be identified by fluid levels lying parallel to the long
of the body, as opposed to at right-angles to it on conventional erect films (see

film of the scrotum on p. 71). They are also use routinely during conventional

barium enema examinations, and to demonstrate free pleural fluid in the che
to differentiate a ‘subpulmonary’ effusion from a raised hemidiaphr:

and to optimize the view of the uppermost lung bases in patients who cannot

inspire fully.

NB A right decubitus’ means the p i rith his right side down. A 1

decubitus’ means the patient is ly ith his left side down.

tend to come out very dark (i.e. over
and frequently require bright lights behind them to allow them to be
studied properly.
They are best shared with, and interpreted by the radiologist at the time
Getting a report of a perforation (which you have missed) the next

when the patient is is too late.




Solid organs

s. Just as a liv

tion, it may also

] €rs pt
ronic ok ctive pulmona 1se, or havin ! pmically more
right lobe ( ‘ig 6,19), can both create this illusion, and these
be remembered. Conversely, true hepatomegaly must be suspected

isarn

Y NON-5p»

'II_
estigations of both liver functio




Big liver

ass in the R side of t

abdomen reaching

18 R side of the abdomen which has |

ity of the R side of the abdomen

e of the mas:
ney remaining clearly pre
1g that the mass is not renal

nfirming this is consistent with the li
tting high (upj




Big liver co

Liver enlargement

The main causes are:
5, hepatoma, cholangiocarcinoma
ge diseases h -.'11]1‘»-'|I2=E\'i,. tat

S€5, pa

Vascular

Haematolos

The liver may look to be on the sm:

functionally, e.g. in a small individual, and declaring a liver to be patholc

shrt 1 from a plain abdominal X-ray is not normally attempted.

ondary effect of shrinkage of the liver, he ‘er, may be that a loop of
or, less frequently, small bowel — may
directly beneath the right hemidiaphragm
The appearance of such a loop does not, however, prove that the liver has reduc
in siz this phenomenon may occur in an otherwise normal indi
also more likely to be seen in patients with large thoracic outlets

atively when the surgeon has pushed the viscera aside to get at something

for shrinkage of the liver is the late stage of cirrhosis, this

of cause

Hepalitis
Drues

Obstruction




Smnll liver contin

Coexisting enlarge occur, w sociated portal

hypertension

Big spleen

Frequently the spleen cannot be seen on an abdominal X-ray. When enlar;

1 ‘splenic hump’

(which must not be mistaken for a true renal swelling), and small accessory spleens

can sometimes be present.
NB Occasionally a patient will have no spleen, due either to congenital absence
cal removal.
imegaly can, however, | us '.'-i‘l.'..i.;ll]‘.' 1 the F
attention. This finding, like hepatomegaly, is
145 Many causes,

Look for (I

quadra

Elevation of the left hemidiaphra
Medial displacement of the sto
Downward di

NB Occasionally the s
to the © kidney.




Splenomegal
|




Big spleen confinved

Causes of splenomegaly

[rauma Rupture of spleen, causing apparent splenomegaly
from a subcapsular haematoma
Infection ute:  Infectious mononucleosis
Infective endocarditis
Chronic:

ellosis

Malaria
Secondaries from bronchus, br
Lymphomatous Hodgkins' disease
Non-Hodgkins’
Haematological Leukaemia
Polycythaemia
sclerosis
'molytic anaemia
Storage disorders Gaucher’s disease
Portal hypertension
Cystic ma *olycystic disease
datid cyst
developmental cysts

Others Rheumat

Normal kidneys extend from approximately the lower margin of T12 on the
Pr g

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 discs) in this patient




Emgrgeg kidneys This

r
I




Kidneys vary in s shape and the left one is usually slightly larger than
the right by up to 1.5 cm, although a duplex kidney o ith a double
draina 1 bnormally big but still be histologically normal
Kidneys are usually la men, and each individual ki
should not normally be more than about 3.5 vertebral bodies long, includir
the intervening lumbar discs in a given patient, ired in their long
L.e. from pole to pole inclined towards the spine. K
usually i
respectively. Kidneys in your
just as the liver dq
ent with one
went of each kidney

ing more focal, such

hypertrophy of a remaining kidney may also occur if the othe
function or is removed, but thi onse reduces in the elderly.

The importance of cting large kidneys is that there may

for recovery when this finding is associated with renal failure, a

will be red for definitive diagnosis, almost invariably pre
ultrasound to help exclude renal obs tion and assess the parenchy
§ , small kidneys usually reflect end-st renal dise
irreversible state, making biopsy somewhat academic and po
hazardous.

Look carefully too at the edges of the kidneys, whether smooth, lobulatec
irregular — important points in differential di

Causes of bilateral big kidneys
omerulonephritis

¢ renal disease (glomerulosclerosi

Adult polycysi

ateral acute }'l‘\'(_]nﬁ

Leukaemic infiltr:

Lymphomatous infiltration




Big kidneys contin

Some causes of unilateral big kidney
Acute obstruction
rv occlusion, renal vein thrombosis

onephritis

“

)

o

. wephritis
L X system

° y hypertrophy from contr;
®

Renal

Small kidneys

g the presence of small kidneys may be very difficult or impossible
on plain films owing to overlying faeces and gas. However, if the patient is
sOmew ]'Il'.l. )
ionally it is visible
Remember: The kidneys shrink or atrophy wit , comp
may not occur in the elderly, and X-ray measurements will always
ements will al
s obtained on ultrasound, CT or MRI examinations, for example; the
ent size of the kidneys may also increase even more a i.v. contrast

on for IVUs

Causes of small kidneys

Chronic glomerulosclerosis (usually bilateral)
Chronic i emia (e.g. renal artery

Chronic pyelonephr

ile atropy

]
[ ]
©
. lux nephropathy
°
°
L]

1l hypopl (usually unilateral).




Congenital renal abnormalities

NB .-"\I\-va_v\ remember that an unknown patient may have only one
functioning kidney. This is especiall ]

th
NB A patient who is known to have only one functionir

passing urine cannot be completely obstructed. This is sometimes forg

? obstruction

Pelvic kidneys

When investigations fail to

Horseshoe kidneys

[hese can sometime
N NOTM:

spine at their upper po

renal cortices of the Ic kidnevs cro
O conne 1 the other side
1 as the isthmus. The draina

otatec [ 'ds. The
tissue

]_|'||'r|-.. at (

. 3 he kidneys ¢ ' PS0Aas m

naly at |]'||' | 3 } lev r_l on the




Congenital renal abnormalities

cor




renal abnormalities




® The abnormal fused renal collecting systems ove

isthmus

ire more susceptible to infection, stone fi tion and trauma.
v also in the 1 radiothe : Ho

ation ot a pat nt with urinary

ich as haematuria, or as an incidental finding

wund. Further

jominal X-ray
y also on occasion reveal pulmonary metastases, and should be routine on all

abdominal s where these are sle, although a full ch

, MRI etc.




Renal masses

ninal film of L flank i




Renal masses

This patient (Fig. 2.6) initially had his lumbar spine and abdomen X-rayed to
or a cause for his backache. Apart from minor ¢
ormality careful ins n of the fi

oral: Do not confine yourself to the area of primary interest alone on an X-ray
film, but look at all of

. Always be ready for the unexpected incidental finding

A word about ‘displacing masses’

ibnormal mass can a

oduce a dens 1 with displacement of bowel loops around

Sophisticated investigations will be necessary to establish the exact cause

, MRI, barium etc.). Should the mas

wdicate part ot the bowel itself (e.g.
ind 4.14). The den

mtain a lot of
volvulus) or per

ass may also be increased by the




In pra

pelvis is a full |
often ha

ommaon

genuine outflow obs

ooth round rsel c i 1458 Of rm density in
the pelvis. Its outline, le, ¢ cal fa e Fig. 1.1)

and can

caused by |T._'|".}I| I 3 asses (e.g. fibroids) or faecal o

Common causes of pelvic ma

Pl

® Tathe ating outflow obstruction, e.g. prostate in an

adu

Endometriosis
Haen .n|_[~:_-| (1 d colle

Dermoids, containing fat, teeth, hair.




Pelvic masses

'
his was




Retroperitoneal masses

I'hese usually obscure the psoas muscle on the affe side or show :

fat line con 1 beyvond gins of the anticipated position of t
muscle. They may show l.|I'-]1].'|('1'I11|.'I11 of the kidneys (see 5) or aorta, are
often mali nopathy, tire further investigation

xity of the nor sira 1 psS0oas margins 1ol

athletic individu ike the

arly adult life and medial deviation of the ureters on an

in confirr

ly positioned pso

Normal spleen

wrd and lateral displacement of the left kidr

opathy, due to lymphoma




Refroperitoneal ma




There are no ]:'l'
diagnosis is a clinical one supported by high serum amylase levels. Chest
abdominal films will, however, usually h n taken on admission while the
diagnosis is being sorted out. Ir r this ¢ n its complicz
job for ultrasound or CT, but underlying causes and secondary effects may
occasionally be identified.

Look for:

Gallstones (may be a predisposing factor)

Calcification in the pancreas (chronic pancreatitis may be complicated by

recurrent bouts of acute pancreatitis). Occasi a tumour conta
cal 1 i
Pleural effusions, basal atelectasis, diaphragmatic elevation
Signs of secondary ileus
in severe disease ga s may appear in the pancreas
tormahon supervenes
Retroperitoneal gas/ pneumoperitoneum - rarely and usually in severe disease
May be confused with perforation
Ascitic fluid

Bone infarcts e.g. head of femur (very rare).




Hollow organs

1odenum with sc:

Lymphoma







Sometimes lumo le in the fundus

-rays, this in occasional pres

arance must, hoy

ted stomac

‘F".'I.\}‘-l'l..ll-.'

sin




tended small bowel

Small be pathology usually manifests itself on plain

accumulations of gas and fluid, due to either functional (i.e. ileus) or truly

mechanical obstruction
small bowel from lar

egular pockets of
may be seen normally increase and coalesce, so that eve 1tually the interior of the
distended loops becomes comp y 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

The small bowel is central and contains fluid and gas

The more distal the obstruction, the more lon}'w vou will see

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

Fluid levels can only be 1 0n erect or decubitus films, and small fluid levels
can occur normally

® [iis not necessary to be obstructed to have fluid levels,

The standard series of films in the acute situation is a minimum of a supine
abdomen and an erect chest X-ray. Experienced radiologists claim to mak
with these alone, but most mortals are reassured by an erect abdomen as well.

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
an inguinal hernia. But remember that the presence of a hernia does not prove it
is causing an obstruction. Two films may be required in each position to show
the entire abdomen.

Look at

The multiple centrally placed loops of bowel distended with gas
The outlines of folds sing the entire lumen in places
The absence of any fluid lev







Distended small bowel

- fluid le




Distended small bowel continved

4 ¢ all bowel obstruction. Tl
ely small number of loops indicates a mid small bowel rather than a distal

‘tion. The cause was adhesions from previous surgery some

NB In order to demonstrate fluid levels you need fluid, overlying gas and a
1l beam erect or decubitus film. Without the gas you won't see the fluid!
parate
ways check to make sure the patient has not sustained a perf

olication of an obstruction. This is a rare but important event
| obstru n includes paralytic
gical grounds
postoperatively

d ileus may occur the latter

wn itself to be a
ting peritoneal adhesions causin struction,

of most small bowel obstructions is not apparent from plain

Confounding factor: inflamed or obstructed colon may contain fluid, in

the presence of small bowel fluid levels. Differentiating loops of




Distended small bowel continued

A bit of epidemiology

As has already been stated, in the deve loped world, most small bowel intestinal
obstruction is caused by adhesions. In places such as Africa, however, hernias
are by far the most likely cause, as relatively little in the way of previous su

will have been carried out to cause adhesions.

Vascular catastrophes

A mes c artery thromb or embolism is a critical event presenting as an
acute abdomen. Radiologically the signs are those of ileus in the bowel, moy
on to infarction and possibly gas formation in its walls. The clinical setting
atrial fibrillation, previous myocardial infarction etc

this diagnosis isionally mesenteric vein thrombos

cause ociated with pancreatic carcinoma.

lleus

Combined small and large bowel dilatation may form the cl:
signs of paralytic ileus which, as stated, may be hard to differentiate from

obstruction.

rative — after handling of the ¢
laemia

Drugs, e.g. L-dopa

Intra-abdominal sepsis (peritonitis)

Bowel infarcti
Trauma

e @ @ @ & @ @0 N

Reflex ileus from acute abdomen (renal colic, leaking aorta).
o




) genuine

in the

y after fistula formation between th

,ll']'

{ i.l'. l‘l.‘i‘l“‘.l“‘,‘ l-lll.“.. l‘d ||’h.'!!“-| 'i\'hi'rl‘ H'Il.'
across the lumen. The colon remains normal. This indicates
struction

» number of distended loops: the » there are, the more distal the

in the biliary tree. In this patient the entire bile duct is outlined and dilated.

present in the lumen of the gallbladder. Howe

tities of gas will not always be present, and only in about a third of cases

» fully disy
st commonly this is not seen, but may be located in the

rallst

1t iliac fossa or over the rum. It frequently cor 5 of radiolucent

In Ce

¢ | ] AT tin around

1 deposited beyond the calcified rim. If the patient was previously known

» had a gallstone in the gallbladder, look tosee if ith from that

NB No stone was visible in this patient.

Causes of gas in the biliary tree
ous biliary s
Tul itation,

stula formation,

want spread to the bile di

us cho




— Gallstone ileus Thi
|'H1 ah £




istended large bowel

show a distal large bowel obstruction caused by a carcinoma

'-1:'1'1._1|T1;:“ colon in an elderly woman who pr sented late with recta

1t loss and, latterly, increasing swelling of the abdomen
nic obstruction can assume a number of appearances, depending on the
sstruction and whether or not the ileocaecal valve is competent
the most distensible part of the large bowel, will distend,
ack-pressure will be transmitted through the valve into the small
that too will distend, as in a small bowel obstruction, but without
nsion
Distension both of these parts ol the bowel [lll‘;':t'l.hl'_‘l' can of course occur
hout obstru 1, owing to ileus, and isolated colonic distension (‘colonic
sbstruction’) may also occur associated with medical conditions such as
MI (mvocare nfarction), and the radiologist may be asked to exclude o
on by running in some contrast medium retrogradely. The ¢

t danger of perforation.

Dilated ]-‘.\n[‘.h-
\Y i i -
Marked distension of the caecum
General peripheral position of bow
al incomplete haustral folds, typical of the colon, and a few
— normal variation!
id faeces on the left (erect film), indicating colonic malfunction
Involvement down to the level of the descending colon

< of distension of the small bowel, indicating a competent ileoca

NB Most colonic obstructions in the UK are caused by tumours (up to 60%),

it in some other countries torsion of t ¢l (volvulus) is the commonest




Dister

fran




Distended large bowel




Distended large bowel continved

Causes of large bowel obstruction

® (Carcinomas (unlike the small bowel, where adhesions are the most common

cular di

Volvulus — most commonly sigmoid and caecum (see below) in parts of t

bowel with a long mesentery

Inflammatory bowel disease (e.g. Crohn's)

Appendix absces

Metas

Lymphoma

Pelvic m
Causes of colonic pseudo-obstruction (may require contra
true obstruction and intervention to L.ti_'l_'t'!]ﬂP]'t‘.‘?-;-- caecum)

[ (with pulmonary oedema)
Pneumonia

Myxoedema.

Abdominal hernias

Apart from being an interesting incidental finding, the presence of external hernias

is important because they may be the site of intestinal obstruction. From the
diagnostic radiological point of view the most significant application of this
knowledge lies in ensuring that when a patient presents with intestinal obstruction
the inguinal and femoral regions are clearly demonstrated on the films — pre

in both the erect and the supine positions.

[f an obese patient has a strangulated hernia in the region of the
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
gutin a hernia, for example, true cause and effect are most likely. Remember, if
a herniated loop of bowel does not contain gas it will not be visible.




1 sides

®  (Continuity




Abdominal hernias

Look at (

® The massive scrotum containin multiple g iquid levels

® Longitudinal fluid levels, indicating that this is a decubitus film (patient lying

¥

t sid

ry 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 lev
with only a small partial knuckl owel inside it
Hernias can occur in other locations, at and around the umbilicus, and
contain small and /or 1z bowel.

Internal hernias can also occur - for instance into the lesser sac.







Constipation

Look for (Fig. 3.10):

The characteristic appearance of inspissated faecal matter — rounded mass

of mottled or granular texture — due to tiny pockets of gas v tich tlu'_\-’ alwavys

contain. Find these and you've found the colon.

Larger quantities of surroundir 5, with occasional haustral folds crossing

part of the lumen and outward-billowing folds primarily in the periphery of

the abdomen. The transverse colon may, however, be very tortuous and dip

wn towards the pi_’!\'ih 5 it s here.

Formed faeces in the right side of 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 this patient). But

these too can be grossly distended in severe constipation. In some individuals

the colon may be distended to truly enormous proportions e.g.
7 asymptomatic but who pose

Causes of constipation

Painful conditions — anal fissure, haemorrhoids

i lar work patterns, hospitalization, travel (long flights)

rgical — institutionalized individuals ectives, depression
immobility, poor diet, altered routine

Colonic dis inoma, slow transit, excessively long colon
Postoperative — childbirth, pelvic floor repair
Parapl — autonomic dysfunction
Drugs — analgesics, opiates, antidepressants, iron
Parkinsonism — retardation
Hypothyroid disease - generalized reduction in bodily functions
Chagas’ disease — trypanosomiasis infection with megacolon
Hirschsprung's disease, in children. In this condition look for huge mottled

masses and gas in the surrounding periphery of the colon.
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itis is the most common acute

asionally

abdominal
be helpful. F i

any woman of reproductive
int, as appendiciti

ge 15 not

urs in the young, ask about the LMP: vour

have dysmenor
A normal X-ray does not exclude appendicitis and no one radiological
1 confirms it. However, when certain radiological signs occur tc

appropriate clinical setting, the likelihood of appendicitis being the correct
diagnosis greatly increases.

ther in the

A word about patho

pendicitis is caused by bl ge of the mouth of this or

1 with inspissated
" a calcified mass thereof (faecoli

th), leading to dist on and infe
unding inflammatory reaction, stasis and potential rupture

11) is appendicitis complicated by ab
for:

lcified f liths.” > may occur in normal peo
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laminated a

irin around
, and as the
carance. They are different from calcified |
of four faec ]1L~'l.~!‘1'l

grow may take on a
1ph nodes. A cluster

Mass effect aro
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the primary focus of infec

I 1&1‘_
ion due to o , rupture and abscess formati
with walling off by the greater omentum - ‘the abdominal policeman’.

~ ‘sentinel loops’. T
from the inflammation or matti

endec loops of bow e are due to localized ile

; with adhesions, going on to compl

intestinal obstruction. It is the adjacent colon that is distended here.
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tis too dark to see

al manifestations of the appendix
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barium study for many s or months, Failure to fill does not necessarily

indicate disease , most s nil-by-moutl
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Volvulus ntinved

This condition may respond initially to end pic tubal manipulation and
compression, but most will recur. Definitive surgery with partial colonic
ction may then be required.

ngrene constitute an acute emergency and require

"venaon

Inflammatory bowel disease

[t is not the job of plain film radiology to establish the diagnosis of mild
inflammatory bowel disease, which requires tissue biopsy, but rather to evaluate
patients presenting with exacerbations or complications thereof, and other than
in obstruction it plays little part in the assessment of small bowel disease, for
which barium studies are require normal colon, however, usually contains
semifluid faecal matter on the right-hand side and more solid faecal matter on
the left-hand side

In suspected inflammatory large bowel disease therefore look for:

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

I'his indicates that the colon is not carrying out its function properly, i.e. storing

its contents for a sufficiently long time and absorbing water from them, and th
patients will usually have a history of diarrhoea.
Diarrhoea of course has many causes (see opposite), including gastrointestinal
tract infections and the use of aperients e.g. in the preparation of patients for
ical procedures. At times this ca » 50 marked as to produ
faeces-free and ‘gasless’ abdomen,
The patient’s history - e.g. of recent foreign travel, self-medication or the

medic | use ol ‘\N]W‘H‘.\i[lﬂ'll"‘u elc therefore becomes l’h!]’.”'l]l.‘l.lli[.




Inflammatory bowel disease continved

Causes of diarrhoea

These are conveniently divided into acute and chronic.
Acute

® Infections, e.g. gastroenteritis, food poisoning

® Dietar é

® Traveller’ i , Shigelia etc.

: The ‘gasless” abdomen, wher y shows a lack of faecal matter and
almost total absence of gas, may indic arly obstruction, diarrhoea or laxative
use.

Chronic
Inflammatory bowel disease (Crohn's, ulcerative colitis)
sorption
n (pa
ilignancy in bowel

tomy, partial bowel resection, blind loops

n the elderly) with ‘over [ ectal plug

LSES
pancreatic insufficie
pancreatic ne
l]1_‘.'|'{‘l|_|\ii_'l_ i

diabetic autonomic neuropathy.

Complications of inflammatory bowel disease
Small bowel

[his usually involves Crohn’s disease and plain films may r intestinal
obstruction or signs of fistula formation leading, for example, to air in the urinary

nal pelvis) or the biliary system (i.e. bile duct). Rarely
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Inflammatory bowel disease

This (Fig. 3.15) is a case of toxic megacolon or toxic dilatation of the colon.
I tor

CGeneralized or localized dilatation of the lumen of the bowel (
ulated masses in the lumen ( dopoly
 gas
s (note that the intraluminal masses are smooth a
ng due to po
s in the wall of the bowel (not present here, but may indicate imminent

P wabion)

Evidence of free | - pI peritoneum

has perforated. Not present here
in the

ortem event.




Inflammatory bowel disease continved
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ity appearing on X-ray films she
cially in the abdomen as well as in the ¢
o the lumer
neter
Ever, L
(a) that the gut i

(b) enormously v

and i sret correctly. Often parts of

wdherent faecal residue may simulate mucos

retroperitoneal space.
More subtly, it may track into the wall of the bowel itself and, by fistula
formation, furt
| lenterocutangd
omen from the chest, form in al
a result of infection with gas-producing organisms, appear in v

the portal vein as a preter | event, and alsc

aparoscopy or peritoneal dialysis, so that the radiolc
riven the relevant clinical information and not be misled into diagnosing

clinician to provid




Abnormal gas continued

Conversely, after an iatrogenic procedure such as endoscopy extraluminal gas
should not be expected, and its presence in that situation indicates a
calz 'Phl"_. i.e. perforation of the gut. The procedure need not have been

technically difficult for this to occur.

ns of a pneumoperitoneum are among the most important

indeed in medicine. Sometimes the amount of free gas is small

ve to work to demonstrate it. Miss it and the patient may die.

nts of gas under both hemidiaphragms. NB Figure 4.1
has risen. This is a large pneumoperitoneum, but

15 require time to rise to the liaphragmatic position

1t for 10 minutes to allow this to

> of the abdomen on ually the
nay be seen if the perforation has been sealed off by the ome
If only a small amount of gas is present it may be missed unless the film is
centred at the level of the diaphragms — usually a chest is centred around the
fourth thoracic vertebra. With attention to detail as little as 1ml of free
may be demonstrated.







Pneumoperitoneum continved

Supine films will usually have been taken routinely with the erect ones, and certain
ore subtle signs of free gas in the peritoneal cavity ha sen described to enable
diagnosis to ablished under th
Look for:

‘he double-wall’ sign (Fig. i \ s of vall of loops of bowel
ome visible because 1 the inside and air on the outside - try to

find an is “us such as the stomach or bowel loop, but remember
that closely apposed loops may give a false positive ‘double-wall” sign
'Football or dome sign’. With a large pneumoperitoneum the undersurface of
the diaphragm may be surrounded by air, giving a dark dome-like appearance
in the upper abdomen even on supine films

sualization of falciform ligament - ‘Silver’s :

in the scrotum in childre

Inseriously ill patients the use films may not be possible and decubitus

films with the left side down centred on the right upper flank should be

taken

ht lights may be required to see this area properly, as for technical reasons

the films often come out very dark in this situation.







Pneumoperitoneum «

The causes of a pneumoperitoneum are legion and are often divided into those
with clinical signs of peritonitis and those without, although some of the latter
may later dev

Crucial fact: Special vigilance must be exercised in dealing with patients on
larger doses of steroids, These drugs both predispose the patient to erosion and
perforation of the upper GI 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.

gms are not visible, no s beneath them
V present as both the inside and outside walls
wuble-wall’ sign

Is tr ng up the falciform ligament.

Causes of a pneumoperitoneum
With peritonitis
Perforated peptic ulcer (st ch or duodenum)

Intestinal obstruction

Penetrating injury — gunshots, knife-wounds etc

ptured inflammatory bowel disease ( megacolon)

.
°
® Ruptured diverticular disease
H
4
H

Colonic infections (typhoid)
Without peritonitis
tla
ot lap
Jejunal diverticulosis
Steroids

[racking from chest (pneumothorax)
sufflation (douching, squatting, oral « postpartum exerci

Pneumatosis coli.




Differential diagnosis of a pneumoperitoneum

Many important phenomena can simulate a pneumoperitoneum and lead to
misdiagnosis and unnecessary surgery, with all its medical and medico
complications. A good selection of thes

impor

Linear atelectasis [Fig. 4.3)
® Linear atelectasis is a phenomenon that occurs in the lungs, usually at the

bases,

[t is frequently associated with infection or pulmonary embolism anc

commonly seen after anaesthetics in the postoperative state. It forms

horizontal or curved bands which may simulate the diaphragm.

Note how the band at the right costophrenic angle curves up instead of down
: ¢ I

Normally it reso vithin days or weeks, but may persist for Ic

Note

The band of increased density running just above the medial part of the
hemidiaphragm, creating a lucent view of the air in the lung beneath it and
simulating a pneumoperitoneum.

This is a more subtle example of linear atelectasis following anaesthesia.

Nothing had been done to the abdomen.







Differential diagnosis of a pneumoperitoneum continved

Band of linear atelectasis

Fig. 4.4 - This is a postoperative general anaesthetic patient wi
ENT surgery. Detail from righ of a chest X

Chilaiditi’s syndrome — colonic interposition
Note (Fig. 4

The incidental finding of pockets of gas beneath the right hemidiaphr:
Multiple bands of mucosal folds indicating gut. This is colonic interposition.
An abdominal film showed continuity with the rest of th

Rarely the small bowel may interpose as well

This may be intermittent in nature, 1.e. present on one occasion and gone the

next.

[t may be seen with shrunken livers (cirrhosis), in COPD with a large thoracic

4




Differential diagnosis of a pneumoperitoneum continved




Differential diagnosis of a pneumoperitoneum continved

Meteorism
Look for (

cessive air swallowing of ssociated with crying, 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
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 1

This usually occurs postoperatively in a sick patient. Part of the
anisms and will not all be residual from the
ry helpful in demonstrating fluid, but will
: 1s that is present. CT may then be required. Plain X
rays, however, often first alert one to the ¢




Differential diagnosis of a pneumoperitoneum continue

Child wigmefeorfsm This i

Wi I een (




Rarer problems causing a simulated pneumoperitoneum

Skin folds, especially in the elderly, infants and severel hy ed patie
ortical rib margins overlapping diaphragms

® [obulated diaphragm with gut underneath one or more humps.

This is a matter for ul 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

through a perforation into the peritoneal cavity, exacerbating infe
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

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

rdiophrenic fat pad at the apex of the heart.

This is a lipoperitoneum, i.e. a collection of fat beneath the left hemi
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 y fat. The lucent line however is not quite so dark as

gas giving an important clue to the diagnosis.




Rarer problems continved

Lucent stripe of fat simulat 1 pneumoperitoneum

ail from one of a numbe 5 hest X-rays taken on this
veral years.

Distended gastric fundus
This can form an extensive quantity of air apparently beneath the left
hemidiaphragm.

tor:

A fluid level in tt en on most normal chest X-rays

Typical disposition of the stomach in continuity with g 15 On supine

film

The total thickness of the left hemidiaphragm. A ‘naked’ diaphragm with free
air on either side of it measures only 2-3 mm. With the thickness of the gastric
fundal wall beneath it the total thickness will approximate to more like 4

5 mm in total. Proceed with caution, however, as exceptions can occur.




Gas in the retroperitoneum

On occasion gas may collect in tl troperitoneal space and cause a so-called
pneumoretroperitoneum. How r, it is usually due to rupture of parts of the gut
with retroper 1eal components the duodenum or rectum, eitl
spontane or following instrumentation, such as endosc
or penetrating injury

At one time the d
carried outasac stic proc : 4 ) perineum
and injecting carbon dioxide - ‘f cral pneumograp to demonstrate renal
or adrenal masses, but this is now completely obsc . Nevertheless this
illustration of the t que shows well what to expect : 1at you will see
when it occurs.

Note:

The intens 1g the psoas muscle margins, the kidne
adrenals and spleen
Marked enlargement of the rieht adrenal and
¢ peritoneal cavity, which may or may not (as
present.
NB Gas in the retroperitoneum is a serious radiologic mn and

nt assessment to find its cause, although the preceding hi is usually

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 massive perforations free gas may readily
be seen under both hemidiaphragms, even on supine films.

Often, however, re itoneal gas i sent only in small quantities and
constifutes a subtle rad rical finding.

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







Postoperative abdominal X-rays

There are some important facts worth emphasizing about these films. Fre

the abdomen is normal after surgery and usually diminishes day by day on the

rly supine films. If the amount of gas s not diminish it may indicate the
breakdown of an anastomosis or leakage from the site of recent surge
After seve
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 misdi sing
‘leak’. The patient’s clinical state will be a good guide.

Tips:

Take advantage of any view of the lung bases you get on abdominal films.
The amount of energy required to demonstrate the abdomen is much greater
than for a chest and lung bases that ‘cannot be shown’ due to obesity
or poor inspiration on conventional chest X-rays may show up particularly

on abdominal films - for basal atelectasis, effusions, cavities, metastases

Asking for ‘an upper abdominal film" may be a subtle way of getting the

radi pher to show the lung bases for you.

On postoperative films look particularly closely fo igns of left lower I

and linear collapse. Colon erposition may also occur postoperatively.

Do not forget to look extr ritically at the position of all tubes, drains,
nts and coils that may have been put into the abdomen and maintain a

high index of suspicion for signs of infection, ileus,

Remember early post-operative films may have to be done on mobile

machines and be technically less satisfactory and more prone to artefact




Gas in the biliary tree

This has already been touched on under gallstone ileus. Remember, the
I i d bile duct are not routinely visible on plain X-rays and, when
illustrated in texts, have usually been injected with contrast medium so that they
show uj te. It is important, however, to learn to identify familiar anatomical
structures presenting in an unfamiliar way, that is, when outlined by gas. This is
contrast’
The clinical state of the patient will be a good guide as to the potential
sness of findi s on X-ray in the biliar .
forming organism infection, or clinically well due to previous choledocho-

duodenostomy surge

In the past carbonated drinks have been given to children with bile ducts

anastomosed to the gut to fill them with CO, and monitor their subsequent size

a form of ‘coca-colagram’~ thereby avoiding the risks of iodinated contrast.

Jitrasound would now be used, however, and can detect gas by bright echoes
ym the bile ducts

Gas in the wall of the gallbladder

opposed to gas in its lumen, gas can occur in the wall of the gallbladder itself-
illed ‘emphysematous cholecystitis'~ due to infection with gas-forming
s in the wall of the urinary
causes of gas in the
tree include
¢ (Crohn's disease
1titis

es, e.8 ascariasis




Gas in the urinary tract

As with gas in the biliary tract, the finding of gas in the urinary tract usually
indicates recent instrumentation or else something serious going on, such as gas-
forming infection or fistula formation.

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

genic, eg ['I_'IHL'['IP\'

o fistula formation.

ignancy of bowel, bladder, genital sys
yhn's disease

Diverticular disease

Postoperatively (‘controlled trauma’)

Trauma (uncontrolled)

Radiotherapy

Foreign body

srative colitis.

Note (Fig. 4.9):

® The distension of both collecting systems from the obstructing effect of the
bladder carcinoma

The white outline of the left renal collecting system by contrast medium — the

usual ‘positive contrast’ from the i.v. inje

The black outline of the right renal collec negative contrast’
from intrapelvic and intracalcyeal gas on this plus the non-function of
the right kidney.




Gas in the urinary tract continved

sstem.
the blad




Intramural gas

Having assimilated the notion of gas as the bo natural contrast agent for the

f diagnosis within the bowel, and evidence of the very serious situation

be found (see belo >, 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 child

Necrotizing enterocolitis
Look for (Fig. 4.10):

® Intramural 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 a normal wall of soft-
ing with gas in the lumen
irdiac leads. Monitoring of the child reflects th erity of its conditi
The child has also been intubated (note the endotracheal tube).

of intramural a list of which is given after several
more examples (pa




Intramural gas con




Inframural gas

Pneumatosis coli
Look for (Fig. 4.11);

® (as cysts protruding into the lumen of the large bowel ca
of small poc far in excess of normal in the right upper q
n of the normal mucosal pattern
® Evidence of perforation (not present here) — this may be localizec

zed, i.e. a pneumoperitoneum, or tracking into the mesent

roppings’ of the gas re usually benign but present with recur
o) 3 :

its of abdominal pain.

and \.‘n_'\"{].“i.\i]'].]”_'_v' d ET\.'\"l']'l'il'l“-il.

in and diar
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Intramural gas continved

Gas in the bladder wall

multiple ir

[his is ‘emphysematous

the wall of the bladder
al plug surrot | by gas can look similar, so car

sary but the gas margin is usually smooth.




Causes of intramural gas

Common

® Inflammatory bowel ¢ e—may be a sign of impending perforation in toxic
dilatation of the colon, a complication of ulcerative colitis
® Ischaemia of the bowel causing incipient necrosis/infarction, due to:
strangulation
vulus
otizing enterocolitis
obstruction (premature mfants)
® Pneumatosis cystoides. Usually benign. Often an incidental finding on X-ray
108).

Rare

® Diabetes with infected gut wall (also gallbl; and urinary bladder)

® [atrogenic (post endo

®  Obstructive pulmonary di
patients)
Peptic ulc
Penetrating injury

Steroids (may be silent).




Intra-abdominal infection

Approach to the problem

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

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 sur
pericolic abscess formation from rupture of the appendix or an infected cc
diverticulum, although these will usually be accompanied by pain. Penetrating
injuries are also a potent source of transfer of bacteria into the abdomen (knives,
bullets etc.), causing peritonitis.

s formation leads to pus, and a large liquid collection may be readily

rue mass density or even

of gas-forming organisms, however,

either multiple small bubbles or abnormal larger collections of gas and fluid may

enable a plain film diagnosis of abscess formation to be suspected, and indeed

the gas thus formed 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 semisolid material mixed with gas
bubbles may give it a granular texture like faeces, so caution must be exercised
here. A good clue to the presence of an ab he constancy of its position, so
look for the 1" on serial films. Try to get or decubitus
films with the affected side uppermost, in addition to supine films. Normal gut

alsis causes changes in configuration minute by minute,

may complicate the situation. Senti appear around
cess but will tend to lack mucosal folds. It is easy to mistake a fluid level in
for just another loop of bowel in the early st of its evolution.




I'he multiple dense opacities in the pelvis — this is d barium in diverticula

from a previous enema, indicating that the patient has diverticular disease,

1 indic ause for the current prol
||L||]]|_i level over the left i'ui[‘ region on the second erect film
(Fig. 4.14). The weight of the fluid and ral dow ement of

structures i Wsition |
TUCiures 1 14

a femoral or an inguinal hernia. Needle aspiration confirmed pus.




Intra-abdominal infection «




Intra-abdominal infection continue
NB O« LAY al £ 1y form | solid or

in the liver, spleen, and of course the brain

415

The associated fluic

and an erect film

The absence of any mucosal folds, supporting the conclusion that this is not

colonic inter
r not be pre
I

hemidiaphragm may also occur, i.e. paralysis on

: .
ral effusion or lobar collapse on the sar

(not here)




Intra-abdominal infection continved

~ Right subphrenic abscess /

) 1Tl




Ascites

-umulation of free intraperitoneal fluid in the abdomen is an important
clinical findin nfirmed by the ic clinical sign of ‘shifting dullness’
Radiologically a sign of massive free fluid includes distension of the abdomen.

[n the supine position the bowel will tend to tloat on top of this pool of ascitic
fluid and take up a central position. Some separation of the loops themselves

r also occur because of the accumulation of fluid between them.

Also look for:

A bulging shape to the abdomen

A dense central grey part and sharp cut-off laterally, with dark flanks,

the marked distension and abrupt change in curvature of the abdomen
round-glass’ appearance due to reduced contrast, and inct

ness caused by incr d scattered radiation from the distension and

ial displacement of the colon away from properitoneal fat stripes, of the
inner abdominal wall. To be seen, this usually requires a bright light behind
the film
Loss of definition of liver tip, psoas margi s etc., due to surrounding
fluid. As little

Elevation of both hemidiaphragms (severe cases).

10 ml of fluid may cause the liver tip to disappear

Causes of ascites

Congestiv

Inflammation (pa titis, tuberculous nodes)
alignancy with peritoneal met

Lymphoma

Occlusion of infe I Véna cava







-\~ JICT L
Abnormal

intra-abdominal
calcification

The causes of pathological calcification within the abdomen are many. Only the
mmon and important ones encountered in eve yday clinical radiological

practice will be described.

Abnormal vascular calcification

Fi o1 that important medical conditions such as diabetes and chronic
renal failure can cause premature vascular calcification — another good reason
for checking the age of your patient both on the name badge from the date of

birth and against any estab d degenerative changes in the ¢

Aorta/aortic aneurysms

If 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
ry 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 repeate been missed on X-rays
in the past, these patients subsequently 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.
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Aortic aneurysms

I — Aorfic aneurysm /
e o
auig

ut the midline and still lie
calcification in the ilia
form in




Aortic aneurysms continu
Clinical /radiological problems

or surgeon may think he feels an aortic aneurysm in th lomen

1 X-ray ‘to exclude it". Thin ts, or |

exceptionally lordotic spines, may well have a very palpable or ‘thrust

aorta, as may h_\'pvrtvn: ves, so a normal aorta may simulate an
aneurysm.

An obese patient may h: aneurysm which cannot be
, alth it may be able to feel it when

palpated ou know

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.

®  Mostaneurysms contain thin rims of calcification in their walls, but overlying

gas, colonic material and X-ray scatter may make them very hard to find

The edge of the ri ay lie just at the f the spine and be mi

yme aortic aneurysms have insufficient calcification in their walls to be se

but normal anatomy may save the ¢

Look

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

converging walls: this does exclude an aneurysm, but both v

Is must be
body’s aorta calcifies e elder
Points to ponder: 1. Around 6 000 men die in the UK each year from ruptured

abdo alre

ominal aortic aneurysm.




Aortic aneurysms conti

Other more complex problems

® The aorta may be tortuous or bent but not aneurysmal, an aneurysm in an
lefined as loss of parallelism in its walls.
®  Only one of the two walls of a tortuous but parallel-walled aorta may be visible
usually on the left, looking like an aneurysm when one is not present.
® A true aneurysm may have one wall bulging to the right of the s
used to looking for it here as well.
Rarely some aneurysms are so large (e.g. > 8 cm) and their calcified w
far apart and atypical that they go undetected if the
this phenomenon, or they may blend with the sacroilia
st aneurysms are asymptomatic.
‘ery rarely the superior mesenteric artery may calcify and, taking a long cu
ft of the spine, may simulate an aortic aneurysm. In this
situation, however, the aorta itself is likely to be calcified and should be visible

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

lumbar spine.

fhe patient had non-opaque gallstones. This was the typical incidental

rad ical presentation of an abdominal aortic aneurysm, or ‘triple /

0 doctors who 1 at the film.

® The unequivocal focal expansion of the calcified wall of the abdominal aorta,

confirming the p nce of an aneu M.

NB All images on X-rays are slightly magnified and this includes aneurysms

but aortas over 3 cm are us y regarded as aneurysmal. Some

>3 cm in diameter (




Aortic aneu




Aortic aneur tinved




Aortic aneurysms

What To Do?
to the radiol | problem
ssting further views on with just one film if you are not
,but it is best fore re-irradiating the
if you are alone and still unsure you may:

e to seek help |

t the aorta off the ¢

1

r mental p \at you are looking at.
a supine left posterior oblique view dght anterior oblique vie
s often superior to the lateral and gives cellent v the aorta in
although you may find it harder to interpret
ly valuable, The solution to tt

isolation from the spin
vable with plain X-

. find this view extr

1eurysm may therefore be

are the next investigations of choice.

ence of an
und or abdominal (

eed

> aorta, even with p

films.

Are the renal arteries involved?
1l arteri

but acce

If the aneurysm extends as high as L2 this is like
rer be excluc

tional an

by plain films. C

may be present at a lower level an
iography, magnetic resonance an iography may

to confirm or e
The irregular con he right of the lumbar spine
The clear right :
Loss of the o] increased soft-tissue density on th

side with a con

ns do not prove an aneurysm is not leaking if th

mirary,







Aorfic aneurysms

7 leaking aortic aneurysm
psoas muscle on one or

Disp nent of kidne
Displacement of the aort
[leus in the

[umbar scoliosis

T'he aortic aneur

by a vascular surgeon for
further a , depending on their size. The problem has then moved beyond
the realm of plain films. Smaller aneurysms can be monitored every 6 months by

ultrasound.

Other aneurysms: iliac/splenic/renal

Although a high index of suspicion must be maintained for abdominal aortic
aneurvsms in to detect them, aneu 15 in other vessels may also
sionally be se

for

convex calcified mass

the aorta at the inferior ma
® (Continuation of any
vessels. This is often

aneurysm can exist in isolation.

Remember: Although les

artery aneurysms can kill you if they r

h Doppler ultrasound

giography.




Other aneu ms: iliac '_)ienic_;’[enol continued

Huge left iliac arfery

T an ab




Other aneurysms: iliac/splenic
2
Splenic artery aneurysms
v when putting sug h films up to assume
sions are on the lef
the left upper

Splenic artery calcification. This may or may not

1 of aneury:

alcification. They may also occur

ic and left alone in the ¢ . bt ion of a vascular sur

t. They may : | n

t
lateral. They may be associated with sertension, pain and haematuria,

| must be differentiated from renal calculi, gallstor tc. as they present as

NB The l‘|.';ii] film
in




Liver calcification

Calcified lesions in the - are relatively uncommon but occur from time to

ve causes i

| carcinomas from the

if partially cc

or the




idental finding on

to lar




Renal calculi (Fig. 6.9)

The majority of stone:

to their calcium content. They may ra

ue stone completely

ain film problem consists of provin

position in relation to one or other kidney by

tomography, and dif N puncte
llstones,

s stones may be confirmed e

in appeara

oblique films, erect films or ¢

both of which are anteriorly placed str

that form in the kidneys are radio-opaqt

: from multij

lling the

hat an opacity maintains a constant

ntrol
ition

reas kidney
arior and therefore

e the spine.

sts, tumours and renal artery aneury

may be as ted with calcification, and non-opaque

uric acid stones in gout. Renal stones may, son

invasively by ultrasound and
Some causes of renal calculi
Hyperparathyroidism
Infecti
Stasis ruction
Dehydration
Hypervitaminosis D
Medullary sp ddney

Schiste asis

Gout cid stones).

ilculi can also occur, eg.

, be demonstrated non-







Calculi




® [n patients who prest sected renal colic tl nt is « nd the
asloughed papilla or blood-

first and foremost you are looking

YU Can savy «
1y be tortuous, dilated and ectopic (anc
usual cour
r minus a
und p:

e l‘\'E’-. s, then 11 7 into the bladc bove the

Crucial fact: If you see such an opacity in a symptomatic patient do not assume
it is an obstructing calculus, as many phenomena can mimic such a stone, ¢

costal cartilages, calcified lymph nodes, pelvic phleboliths etc. Yo

request excretion urography (if the patient is not alle

st to prove whether or not the opacity is an obstructi

v IVUs can take many hours to cc lete if the kidney
|‘|_'|_'.'l|.l'-|(_' of -.[n.'l' 1 excre tion. The ex
lete until the level of the obstruction is established

three main positions where ureteric stones are especially likely to

fion

The ureterovesical junction.

What about allergic patients?

ollecting system, and an ultrasound of the
» from the affected side, thus excludi
ruction of th: ater, Cq _T scans of don
typical of an obstructed kidney and a calculus in the lower end of the ureter on the

le, thus avoiding contrast medium.




Ureteric calculi continued

egahint: If shown / vs ask to see the contr

1 of the at ke ore any contrast medium is |

y ‘disapy
orn calculus

5 6.13 and 6.14);




aminer and convey the fact that vou understand IVL

ions and just exactly what you are trying to do.

f you are not shown a control film you will be given credit for




Ureteric calculi ¢

Value of control films.

13 - 30-minute postc

s and normc




Ureteric calculi

to the unexps

bnormalities




Bladder calculi

Ston 1 the bladd
the size of a hen's e
fortuitously in

||_'|'I["I dar

ssuria, hae
Look for:

ladder

filmsn

to avoid unnece

Remember

nonsira

A bladder stone may actually be in a bladder diverticulum and theref

midline and immobile on decubitus f rth

contaimn ston {1 ) into







Ureteric/bladder calcification

omething to |

calcification in the walls of the ureters and/

phenomenon in UK patients with causes such as postradiation cystitis o
plasms, but a very important and commoner radiological finding in certain
“ountries wh chis iasis is endemic. Bladder calcification requires

e differentiated from calcified fibroids occupying its position and prostatic

calcification in its base.

Causes

Amyloidosis.




Ureteric/bladder calcification

Calcified right ureter A e of right-sided tuberculc
ny with cation which has progre down the right ur
b hip i




Prostatic calcification (“calcu

® [nmen: 50 and over films of the abdomen and pelvis may 1 to show
punctate opacities appearing behind and above ymphysis pubis, caused

by calcification in the prostate, This may be: with infection, but t

is not 1 Ilv the case. It may be

the gla s not a reliable pre r ot pros atic st
Prostatic calcification is not pre ous in itself, but it does not e
malignancy in another part of the ind. The main differential is from :

ureth

mnm

Hint: |

calcification!




atic calcification (‘caleuli’)




Biliary calculi

Since onl und 10% of biliary calculi are vi

of looking for them. In patients wh e clinically thou

ultrasound is therefore by far the preferred initial method of inves

negative loesnote

to pre as an incid ght upper quadrant
requiring clarification and occasionally a problematic ultrasound examination
can be clarified with a plain film.

Gallstones




Biliary calculi







Biliary caleculi conti
Look for (Fig. 6.19):

A single o y or cluster of opacities in the RUQ or right flank. Gallstones
may be single or multiple, la or very small. Their >earance may be
¥ variable

Evidence of a laminated or faceted structure, i.e. concentric rings or polygonal
shapes due to abutment of stones one upon another

Evidence of costal cartilage calcification/renal stone formation on both sides

of the abdomen which may be mistaken for biliary calculi when seen on the

t. But remember that renal and biliary stones can coexist, and the

ler lies in front of the right kidney.




tter clari nd contrast
Look lowe n than just the right upper quadrant. The gallbladder may

ving because of a big liver, or be on Occasionally

15t be sufficiently penetra
| film may small calculi to unde

ontal line as they float in the |

some stone: > doe and by no me

majority (90%) are in e due to a lack

» on plain films and mavy only

!\_II'.I.

Calcification of the pancreas may a

th tu




Pancreatic calcification contir




Calcified lymph nodes -

calculi.
B 15€ on nph 5 are s mon on
rays they are us regarded as inert incidental findings without

inite ]‘.l!l'll1|l!_5:|]l_'.'l| causes

v 1er or not the patie

will lead to persistently op

look the same

ths but lymy
It is para-aortic and paracaval nodes that opacify
those over and to the ». Those furt

X . BT .
me TIC 1 ca 1l lie over the s

Nl AT dare Visi m ‘I"||HE‘. minag

rent clinica

has had

» structures are only visible when significantly enl d or calcified.

Patients with suspected adrenal disease should go directly to ultrasound, C1

in X-ravs o

s do not have

, it 1s mstructional to reco

2 Callses.

ize th

icified but not




ilateral adrenal calc

Causes

® (neonatal, perinatal or later) Wate
Tuberculosis

Histoplasmosis

vid

Neoplasm, e.g. ganglione

Pt g wytoma

1
¥




The female
abdomen

n its d 1wct bony con eing der for the
, certain patho » female pelvis ma
themselves on plain abdominal X 1 consist primarily of ma
ication, the config m of the latte 'hen prese
e

{ Wl n

NB The LMP of any woman of ¢
subjecting her to irradiation of the abdomen. [f
observer who attempts to interpret any female patient’s X-ray. Very rarely would

want abdomen be deliberately X-raved . after trauma or a ‘one-shot

vou think vou could be

omen can hold up to 2 litr

ts/check LMP), con

varian mas: 15 — may become very I
calcify







The female abdomen «

The preferred initial method of inv

ultras 1 through a uri

Inadicated: this «

sian tuk




Abdominadl

frauma

1 I'I'I'Ilill'r".'"\

1l picture, t

1, 50 examine

> on the films as
lood in, e.g. after
otential mix-ug

. ilm (e 0 pm). N sle s X-rays may be required

important in followir
unless tl Cr over midr
Also

® (Check what




fractures and displacement «
findis ill indicate the s ity of injury and tl

bo

he ‘double

iphragm. Remen

ents may not be fit for erect films, in which case a left or right d

* supine manifestations of free

ction on pneumoperttoneum, p. 89).




Abdominal trauma

nt, if not already
'maturia and urine output subsequently.

bullets in the USA and other countric ere guns

intra-abdominal trauma

ntarum use | n trauma

preferable
injured patients in evalua , for example, the li

it delayed rug e of the '~]\||_'|_'|1

limbs
The head, chest, abdomen and limbs can be raj ily scanned in a spiral CT
machi although essential immobilization/a

be an urgen V 1 I e evaluation of
frauma

MRI may be urgently required to as spinal trauma

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

have the one. You

|?
Do not waste time with imaging if the patient is bleeding to death in front

l"l_‘._\I!U. it ] ome { ind at




Abdominal trauma cc

transfer to theatre may be required, and if nece

then at the discretion of a senior doctor.

Trauma: ruptured kidney

Note (Fi

The

The escape of cor
the kidney. A lary
The scoliosis conci

d mMost 1In

undert







Abdominal t

Old trauma

lier




Multiple injuries: thoracoabdominal trauma

Complete separation of the lower thoracic spine and correspondi

ire of the left hemidiaph 1 from th

re head injuries




latrogenic objects

Radiological

In this age of well-developed int ntional procedures in 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:

Aortic/iliac stents for vascular stenoses — with wire mesh structures in the
line of arteries

Biliary /urinary

ails to aid position retention

scess drainage tubes

Embolization coils/balloons - to ablate vessels in tumours prior to or as a

alternative to surgery, and to shut down pathological circulations.

Retained contrast medium

This may also een in the appendix or colonic diverticula (barium) and in the

spinal canal (myodil) — with round blobs of this high density agent from previous
caminations. It may even extend t up to the head.




Radiological cont




Radiological confinved




Medical/surgical accessories

it of other objects associated with past or current therapy or previous surgery

also present themselves on abdominal X-rays.

15

ogastric tubes in the stomach (usually with an opaque tip). These can curl
up in the nose, pharynx or oesop , back-track up the oesophagus, or get
knotted in the stomach! Ay € g down the right or left main
bronchus! Get views of the head or neck if the tubes have not reached
the stomach
Small opacit wer buttock areas (previous bismuth injections or crystalline

icillin for VD e

 leads — upper abdomen /lower chest

res from TENS machines to control pain

es (nicotine, hormor

ringe driver tubes (morphine et
Pacemakers
Tantalum gauze (previous surgical repairs — groin/umbilicus)
Pessary rings — uterine prolapse.
Fallopian tube clips
Radioactive seeds, e.g. in pelvis
Metal hip prostheses from previous fractures to the neck of the femur
Prosthetic heart valves — sometimes visible - : yminal films
Umbilical cathe (children)
Bladder ca theters

Intrauterine contraceptive devices (







Medical/surgical accessories continve

9.4 - More ‘surgical footsteps’! Tantalum gauze used to treat a ventral hernia.
Sometimes it can also be found in the groin for herniorrhaphy repairs. I breaks
up with time. Don’t mistake it for o refained swab!




Foreign bodies,
artefacts,
misleading images

There is no end to the list of forei

abdomen, and this is particularly true of children. Typically ingested obj
include coins, beads, ball bearings, toys, safety pins, ring-pulls, mercury batteri
etc. Some foreign bodies will be poorly seen, e.g an aluminium ring-pull, and
some may be completely invisible, such as a small rubber ball.

It is important to view the child as a whole and not simply the stomach in
isolation, that is, the ears, nose, mouth and pharynx should be checked clinically,
and any history of stuffing foreign bodies into any other orifices, a: S

llowing them, should be sought, or even other children’s orific

Depending on the timescale it may be ex ray the child from the

of the nasopharynx to the rectum in one go, as a foreign body may lodge
temporarily in the lower oesophagus and may be missed if only an abdominal
s taken.

Later, when the child feels discomfort in the lower oesophagus but the forei
body moves into the stomach, it may be missed on a chest X-ray taken later -
only to pass on when it has apparently been ‘excluded” but between the tempor
sequence of the two films has actually been missed. Due regard to minimizing
radiation dose must, however, be constantly borne in mind. But X-ravs may be

ne y to prove a foreign body has passed.




r




minals and drug smt
or stuff them in their children’s soft toys.
sionally multiple small speckled opacities may be seen in the abdomen
These can be anything from pica (dirt, stones etc.), egeshells, broken dental fillin

to lead paint - the latter having diagnostic significance when lead poisoning i

to consider with an

n 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 nece with a follow-up X-ray), or intervene
endoscopically or surgically to retrieve it. Psychiatric advice may also be
appropriate in some ca




Foreign bodies, artefacts, misleading images




Foreign bodies, artefacts, mi

YOu mt

sympathe




Foreign bodies, artefacts, misleading images continued

e and density.

tetacts.

se turned out to be pandrops in a bag in the patient’s pocket! The opacities
had gone after the bag of sweets 1 emoved for the repeat film. Note the
punctate costal cartil

NB The pat could still have had cholecystitis with non-opaque gallstones
and still required investigation.




Foreign bodies, artefacts, misleading images continved

Fig. 10.5 - Soft tissue shadow of penis simulating a calculus in a
patient. learn to recognize this to avoid making a fool o g
the ward round. mple is vn in Fig. 1.2.




The acute
abdomen

Causes

The most important c of an acute abdomen which may be associated with
plain film radiological signs include:

® Perforated viscus (especially a duodenal ulcer, but any part of the GI tract
may rupture), with peritonitis
Ruptured aortic aneurysm
nal colic
Biliary colic
Acute chole

Acute pancreatitis

Acute div

rulus

Do not forget, however, to view the patient as a whole to take a chest X-ray
1ember that

lyocardial infarction
al pneumonia
Dissecting aorta

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




The acute abdomen continved

Remember also that the ical signs may not be present or fully evolved
at the time of presentation, so if1 ary re X-ray the patient after an hour or so,
> on rapidly to ultrasound, /U, raphy or whate
ropriate to establish the diag \
1l water-soluble contrast or rectal contrast may be given to confirm or
de visible evidence of leakage or obstruction in approp » circumstances,
but this should only after ‘ussion with the .

Remember also the many causes of acute lower abdominal pain due to

gyn logical disorders in women, e.g. dysmenorrhe a oitis, ovarian c
torsion etc.

Remember in addition to the above common medical conditions that simula
an acute abdomen the other rarer medical causes of acute abdominal pain, such

wyria, Addisonian crisis, diabetic crisi d lead poisoning etc.!




r forg
you can off the name
Check male or fem:

rerything is on the film, from the hemidiaphragms to the inguinal
ed by several films.
Make sure you understand how the film was 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'!
In acute ab always get a chest X-ray bly ¢ Remember that
serious chest disease may mimic rious abdominal dis
secondary X-ray changes to abdominal dise 1
Check the lung bases and look for the breasts on abdominal filn
Find the faeces and you've found the colon.
Acquire previous films as soon as possible to compare with ne
ake sure you've put the film up the r ;
Only view films under proper conditions of illumination, i.e. ona v g
box, waving them in front of a window on a ward round will guarantee you
will miss f what there is to see.
Put a bright light behind any area too dark to see properly on the viewing
. Sod’s Law will always conc
ib fractures.

You must be able to explain everything you see on a film in terms of anatomy,
f_.mt]mlw_',‘..-'_. or artefe

Do not ignore something you do not under.

ask someone else who can help you - and in a seriously ill patient, do it early.




Hints

illness may be present with no or only a few radiological s
‘Rules are for the obedience of fools and the guidance of wise men’, i.e. do not
stick slavishly to protoc Adjust your actions appropriately to the patient’s
problems, and kee
in doubt, do the right thing. Like calling a radiologist at 2 a.m.
'eTy woman is | ant until proved otherwise’. Get the LMP before

requesting X

Keep an open mind. Remember the concept of differential dia

Do not be boxed in by other s’ d labels and dia
Learn to worl
from vascul
of l_'pipi“\-'hl_'.li €
date the film was ta
Maintain a scej
incorrect and the
Your patient may ¢
somebody el film in vour hand, or is vou
think and articulate
. This takes many years to per
liation dose t aking no more films thann
tilm,
Supine films are done with a vertical beam.
by misinterpreting tantalum gauze as a retained swab.
Iytic bone
member that your clinical di \
> fixe y time you look at a film. nember the concept of
s and be re ive to information which may contradict your first
impre
The patients don't read the textbooks — they will not 1ys present with all
ymptoms and signs of a particular condition.
 looking at X-ray films in books, journals, computer programmes, the
Interne .and ‘present’ them verbally to yourself or other medical students/
colleagues until this becomes second nature.
Do not have a passive attitude to radiographs. If they are technically
unacceptable get them repeated, as long as it is clinically justified .
Understand the limitations of X-ray film rious disease can still be




Hints con

with a negative film, but someone el > signs which you have not
inition we do not know what we have missed - until the post
film can look dramatically different on another occasion,
or if just a little bit more clinical information is supplied or another view is
taken.
Remember that X-rays do not provide answers in every cas

Learn to identify Icified aorta over the spine, whether normal or

aneurysmal. This must become a reflex.

In everyone over 40 check for Aneurysms, Aneurysms, Aneurysms — the ’

. 'Abdominal Aortic Aneurysms’. You may save the patient’s life.
1 favourite organ in the abdomen that you look for especially in every
1t.

Look critically at iatrogenic objects such as gastric tubes. Do not assume

that because they were put in by rts” they are in the right place. Often

they are not, or they may have moved. Check against previous films.

Small fluid levels can occur normally.

Geta history n['.n'|_‘-,-' previous surgery before trying to interpret any ay film

and make sure you record it on the request for the radiologist.

Do not mistake a stoma for an abnormal mass.

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

theatre for immec SUTS intervention (e.g. ruptured aortic aneurysm).

Do not sitb d wait for something to jump out at you from the film and if

nothing does so call it ‘norm

wdiological signs of abnormality then go looking for them.
Milk the film you've got before asking for another one.
The diagnosis of normality is an important conclusion to arrive at and is the

C ult films.
alert to incidental findings, especially outwith your 14 .
These may be of even greater importance to the patient than that which
you are looking for. Remember that aortic aneurysms are usually found

incidentally.

Write X-ray request forms clearly, leg urate, full and all
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m. This will enable the radiologist to optimi
diagnostic value of the films you have requested. Print your name an
your bleep and wartc e ) the radiologist can contact you

with urgent findings. Pati e died because doctors’ names were illeg

on X-ray forms. Inadequate and illegibl 1ests are dangerous, misle

annoving and ne;

example: “This is an abe
anc

whicl » most likely is
on your findings

Then wait for the ss-examination.

And finall

Stay cool!
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