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Cater 1 
How to look at an 

abdominal X-ray 
Approach to the film 

• The initial inspection of any X-ray begins with a technical ilSSC'Ssmenl. 
Establishment of the n.lme, date, dale of birth, age and sex of the patient althe 
outset is cruciJl. There are no prizes for making a brilliant diagnosis in Inc 
wrong patil'flll 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, 
{"g. gastrointestinal or urinary, all of which infonnation may be visible on 
Ihe name badge, so never f.,illo 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 anonymity. 

• EslJblish Ihe projection of the film, Virtually every abdominal X-ray is an AP 
film, i.e.lhe beam P.1Sst.'S from front to back with the film behind the p,ltient, 
who is lying down with the X-ray machine overhead, but these are fn.'quently 
acrompanied by erect or even dl'Cubitus 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 se€'k lhis out and use it. 

• 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 35x4J em cassette used 10 X-ray an adult is tantalisingly smaller 
INn the a\'l'rage normal human abdomt'Tl, and usually two rums 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 10 be used transversely, i.e. in 'landscape' asopposed 
to 'portrait' mode. Rotation is not usually a problem as most patients are happy 
to lie on their b.lcks. 

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 10 see will 



Approach 10 the film contin..,.,d 

probably be visible as well. However, 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 devitt), as failure 
10 do so m.1y 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 nonnally present on 
X-r.1YS, which appear thus: 

e.s 
F" 
Soft tissue/nuid 
Bone/ calcific,ltion 
Metal 

black 
dark grey 
light grey 
white 
intense white 

so you can tell from its density what something is made of. There is, howe\'er, a 

summation effl'Ct with large organs such as the liver which, because of their 
bulk, can approach a bony density. 

In the abdomen Ihe 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: 

I. Visible or not visible, and therefore whether present or potentially absent; 
2. Too large or too small; 
3. Distorted or displaced; 
4. Abnormally calcified; 
5. Containing abnormal gas, nuid or discrete calculi. 

• Take a systematic approach and work your way logically through each group 
of structures as a checklist. Initial inspection may revl"al one or two major 
and obvious abnonn.1lities, but you must still drill 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 physical signs in clinical medicine. 
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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 infonnation 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 through it, I.e. a viewing box. There is no 
place for waving it about in the wind as irregular illumination and reflections 
will prt.'Vent 10-20% of the useful infonnalion on it being visualized. 

Lookfor (Fig. I. J): 

• The bones of the spine, pelvis, chest cage (ribs) and the 5.lcro-iliac joints 
• The dark margins outlining the Ih'er, splCl'n, kidneys, bladder and pso.15 

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 (nonnal for this agel 
• The granular texture of Iheamorphous 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 

thc film and you often have to search for it. All references 10 'right' and 'left' 
refer to thc I/O/ifnI'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 (nonnal). 
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The abdominal X-fay: scanning the film conl,,,v.d 

l,; 

joints 

---:-,=-!f-Bladder 

Fluid faece) and gas 
in caecum 

Fig, II-Adult supineAP radiograph in a 55-year-old woman_ 

Phlebolith 
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The abdominal X-roy: scanning the film eonJrnlltld 

Rugal 
folds ond 

gas in 
stomach 

Heort 

Shadow of penis (indicating 
mole childl and android pelvis 

liver 

j of urlfused 
femoral epiphysis 

Fig. 1.2 - Supine AP radiograph of a child with len.sided abdominal pain. 
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The obdominol X-foy: Konning Ihe film confrnwd 

Look at (Fig. 1.2): 

• The 'right' mJrker at the top left'hand comer of the film 
• The IK-Jrt shadow on the saTnt' sidt:' dbove tht:' right hemidiJphTilgm (dextro-

cardia) 
• The outhne of the stom.lch gds dnd rugal folds on the right 
• The liwr on theltft 
• UntUsed eplphySt'S in the femora Thi:. b a child whose growth is incomplete, 

his small sile leading to the inclusion of the low(>r chest and upJX'r thighs a:. 

well as all of the abdomen - Il'pl\'St'ntmg a partl.ll 'babygram' as it is known 
In radiOlogy. 

NB Thl'> was 110/ a radiogr.lphic error but a genuine silus in\'ersus with 'tift-1lldtd 
llf'j'tl1diri/l>. 

As with the chest or il limb, establishment of left and right is essential. You do 
I'I(l\ want to n'move" noml"l kidney (mm the right side when it is the one on the 
left that is dismscd, lx-'(ause of a filulty X-ray (and this has been done!). Both in 
e�ams and in clinical pr,lctlc(-' situs inversus, or mirror transposition of the 
abdominal contents, m.ly only be diagnosable from the apparent mcompatibility 
ofliKo L/R markl.'rand the visibl(-'analumy when it has been overlookoo ciinicJlly. 

The L/R milr\r:t:'T may of course be 11lcorrectly placed itself as J resull of radio­
graphic error, ilnd this hapJX'ns with disturbing frequency (especially \\'ith limbs 
in casualty). You must then go back and check wilh the radiogTilpht:'r first before 
uusdiagnosmg "Iius Inn>fSus, or unnl.'Ct"''iJrily requesting a (urthL'!" X-ray, as il 
I,lullv film ran Ot· ("(lrl"f'Cttod with a pel). If in dmlbt. n"{'�.lmin{' Ih�' p.lti{'nt. 

Mor�l: Alw,lYs chKk ldt,lnd right on every film, consciously ,lnd routinely­
tspcci,llIy just before surgiul opcr,1tions. 
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The abdominal Xofay: scanning the film cootirMJed 

look at the bones 

Thest' provide il useful starting point with which most students are familiar, and 

are relatively constant in appearance. The lowermost ribs, lumbar spine, sacrum, 
pelvis and hips are all usuillly visible to a greater or lesser degree. 

The shape of the pelvis will indic,lte the .5('X of the patient. The bonlc'S may 
also show evidence of secondary malign.1nt disease, cortical thinning may reflect 

osleoporosis, and degenerative changes will increase with the age of the pcltienl. 
Overlying gas can be a problem in the abdomen, obscuring genuine bone 

lesions and generaling false ones (especially over Ihe sacrum). 
The discovery of Pdgel's disease, myeloma or metaslatic disease, however, 

will often make your search worthwhile. 

Look at (Fig. 1.3): 

• TIle bones: Ihe initial routine inspection of the bones showed an incident'll 
finding of ('xhmsive sclerosis in the right side of Ihe pelvis compared wilh 
the other norm,ll side, and some slight bony expansion. 

This is Paget's disease, a pn>malign..lnl condition in I % of patients. 

Moral; Always check the bones. 
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The abdominal X-roy: scanning the film cO"'m� 

Fig. 1.3 - Unilatero/lClerosis - right hemipe/vis This is a 62·year-old male 
patient X.fayed for unexplained abodominal poin. No radiological cause was 
found on the plain films but endoscopy showed a duodenal ulcer. 

9 



The abdominal X-ray: Kanning the film conhnued 

Fig. 1.4 This is 0 2().minvte IVU film from 0 68-yeor.old mon with 0 croggy moss 
palpable onteriorly on PR ond hoemotvrio. 
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The abdominal X-ray: scanning the film «>Mnlled 

Look at (lolg. 1.4): 

• The bones: there are muillple denS(' foci in the pelvis and \Oertl'brae of the 
lumbar spme. 

These are typical sclerotic met.l!olast'S from a carcinoma of the prostate. 

Mor.l: Alw.ys ch«k Ihe bones. 

lookatU1g.151: 

• The exteru.i\"e dark maleri"l �urroundlllg and starkly contrasling with the gut 
and especially the kldney�, psoas mu:.cks, liver and spleen. 

ThL� is the inlr,'peritoneal and rctropentoneai fat and it is tillS that renders the 
IOJnl'ys and psoas muscles vi�ible on c()lwentionai X·ray films. Con\·er5('!y, 
replacemenl of Ihis fal by, for e"(ampie, haemorrhage or tumour, will 00scufl"' 
these marglllS. 

NO The more fat that is present, the furlher Ihe kidneys tend to be located 
away from thl' spme. Thi!o �hould not Ix' misinterpreted as pathological displace-
men!. r-------;:::======== Tip af liver 

Abdominal woll 
muscles 
G,I 

Block inlro­
abdominal fat 

Tip of spleen 

Kid""" 
Psoas muscle 

Extensor muscles 
of spine 

lumbar vertebra 

Fig '.5 Intro-ofxJominol fa, This ;, a normol obdominal a $Con 01 the levelol 
the'idney, 
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The solid or90ns (visceral 

look for the psoas muscles (Fig. 1.1 ) 

ThC'!>(' form two of the few straight lines <;(.,(,11 in the body. They form diverging 
and l'l(pandmg interfaces extending in(erol.lterally from the lumbar spllle to insert 
on the lesser trochantcn; of the femora, and alP very Important retroperitoneal 
landmarks. Their non-visuaIi7.alion may renl'CI Sl'rious dist'd�, but the-reare m.my 
benign reasons \"hy they may not be visibll'. such as an excess of owrlying gas. 
cur..-ature of tM spint' or a lack of surroundmg fat. Always look hard for them 
but interpret their absence with Glution. 

look for the kidneys (Fig I 1) 

These are usu.llly seen as bean-shdped ob.ICCts of soft-tissue density hIgh in the 
upper part of th(' abdomen. They are usually smooth in outline, exl('ndmg from 
the upper border of Tn 011 the left sid(' to the lower border of L3 on th(' right 
side, with the left kidney lying slightly hIgher than the right and about ISan 
bIgger. Both kidneys incline �1ightly medllllly about 12" towards the spine at theIr 
upper po!t.'"!,. r-.;ormally they cut' very mobile, moving down with in�piralion, 
and dropping SoCveral centimetres in the erect position A consciou� effort must 
alway!> be I1lc)de to find tht'm Usually, howt'\,t'I", only parts of their outlines aT{' 

\'isible and you may ha,'c to look \'ery hard to try tlnd dtoduct' exactly where they 
lie and how big they actually are. Occ.lSlonally the kidneys may normally b(' 
lobulated in outllne, This 'fl'iallobulation' may then � diagnostic problems. 

look for the liver (Fig. 1.1) 

The Ii\'ff, bring a solid organ in the right upper quadrant, presents asa  Luge area 
of soft-tissuE' density, its bull.: usually prevenbng any bowel from occupymg this 
ared. Therefore, anywhere that bowel is not present m the right upper quadrant 
is likely to rcpn'SCnt the liver. On occa�ion.), however, bowel can gct above the 
liver ,lnd simulat� a perforation, i.e. 'Chilaiditi's syndrome', or colomc inter­
position, 

Occasionally.1O anatomically IMge extension of the right lobe may occur, 
looking like a .)hark's fin, down into the right nank or iliac fossa (a Riedel's lobe). 
This may w{'11 Ix· palpable clinically, but is not a true abnormcllity. Chronic 
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The solid O(gon1 tonhnv.:! 

obstructive pulmonary disease may push the diaphragm and liver down, creating 
�purious hcp.ltomegaly. Note basal lung markings art' often visible through the 
hw.'r. 

look for the $�n (Fig I I) 

llus lonns a soft tissue mass m thl' Jefl upper qUildranl about the size of the 
patient's Hst or heart. It m,IY be seen well or partially obscured, but in fact is 
often not seen at all. 

COI'I.)idcrable enlargeml'flt l!> nt'Ceo;'-<lry to detect It clinically (e.g. up to thn't' 
tunes nOrm.1I), although smaller degrees of enlargement may be shown on a 
radiograph undt'r f,lVourable conditions. Splenic enlargement greater than 15 em 

wilt tend to displ,lct! adjacent structu� ,1Od has many C.:luses. 

look for the bladder (Fig, 1.1) 

Within the pclvh a large nM ...... of suft-tissue density (radiographically water 
density::: sofl-hSSue density) m.IY be p�nt.:ls a rumlt of a full bladder outlined 
by pE'Ii\-esical fat, and in femalcs, ('ven noml.:llly, volumes up to two litres may 
occur. pu ... hmg all the gut up ilnd out of the true pelvis. If there is doubt as to the 
nature of such il milSS a post-micturition film may be t"ken or an ultr.:lsound scan 
done. B(,tng full of flUid, thl' bl.ldder bcha\'cs radiographically like 01 solid organ. 

look for rne uterus 

llu!. radiogr.:lphically !Johd !>tructure !Jlts on top of and may indent the bladder. It 
INyoctasion.llly bcseen �pontanoou ... ly and is often well demoru.trated indirectly 
at an IVU examination, c.lu ... mg a dl�tmct concavity on the upper edge of the 
bLldder.ln manv p.lhents, however. it cannot be identified on plam films. 
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The hollow viscera (gas-(ontaining gastrointestinal tract) 

On a nonna[ film, any structureoutlinru by gas in Ihl'abdoml'n will be part of thl' 
gastrointestinal Iract. Remember: on a supine AP radiograph thl' patil'nt is lying 
on his oock, so under gravity any fluid will lie posteriorly wilhin thl' gut and the 
gas in the bowel will f100t anteriorly on top of it. 

NB Fluid levels do not appear on supine AP films. 
Failure 10 appn..'Ci"te this may lead to gross misunderstanding and errors in 

diagnosis. To demon�trale fluid leveb you need an rnx/ film or a decz4bz/lls film 
taken with a horil.Onta[ beam. Think systematically and work your way down 
through the gastrointestinal tract, identifying structures from the stomach to thl' 
rectum. 

look for the stomach 

[n the supine position, depending on how much is present, the g<ls in the stomach 
will rise ,mteriorly to outline variable volumes of the body and antrum of this 
structUTI!, to the left of and across the spine around the lowermost thoracic or 
upper lumb.1r len'ls. Simultaneously the resting gastric fluid will fonn a pool in 
the fundus benl',lth the diaphr,'gm, posteriorly on the It"ft-hand side, CT\'"ting.l 
cirrular outline - the 'gastric ]Y.>Cudotumour' - which should not be mistah'll for 
an abnormal renal, "drcnal or splenic mass, although occasionally it is ilnd 
requests are �ivru in X-ray to 'investigate the left upper quadrant mass'. Trv 
to a\'oid this mist,lkl'. The m.1SS Ciln be made to dis.""\ppear by turning the p..ltient 
prone or �itting him upright, when the familiar fundal gas bubble, commonly 
best seen on chesl X-r,lYS, will appear with a fluid level directly benc.lth the mruial 
aspect of thl' left hemidiaphragm «(>f('C\ film). 

look at (Fig, 1.6): 

• The gas lying anteriorly in the body of the stomach 
• The fluid pool posteriorly - the gastric pseudotumour. 
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The hollow viscero r;on',n....,d 

Gas in �flI port 
of duodenum 

Goslric pseudotumour in 
fundus of slomoch 

Go� in body 
of stomoch 

Fig '_6 - Thi$;$ f#te 5tlprne rodiogroph 0' on adult, OIJtlinm9 the s/omach. 
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The hollow viscera conlin,*, 

Look �t (Fig 1.7): 

• How th(' bilrium pools in the fundus. eliclctly as the resting ga!>tric juice dO(� 
on tilt plain film 

• The large amount of gas pre;ent. oIgain in tht body of the stomach. The pati('l\t 

has in fact been given efferve!oC(>nt powder to Stm."Tate ex� cilrbon dioxide 
to distend the stomilrn and gt'fl('rate 'double contrast', i.e. an outline of the 
mucosa ..... Ith barium and gas 

• How the fundus is seen only In '''ingle contrast' on this \"lew. i.e. banum 
oIlone. 

look for the small bowel 

Because of peristolisi!. the outline of the gas III the nonrul small bowel is often 
broken up Into many small pockets which form polygon'll shapes, but occupy a 
generally Ct'ntrililocation in the abdomen. When more distended, the characteris­

tic ·valvul.leC'Oflniventes', orcoiled spring-<;haped folds, crossmg the entire lumen 
m.l)" be seen in the ICJUnum.oIlthoogh the IlOIlTIoII ileum tends to remam featurt"leo;� 
The calibre of the nonnal small bowel should not exceed 2.5on--3cm, increasing 
:.Iightly d�lilUy. 

Often very little is set'n of the small bowel on plain films, as in Figure I, I, and 
it only beroml'S well visualiSt.'-d \\'h .. n abnorm,ll 
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The hollow viscero conhn..,.d 

Soriurn pooling in fundus 

Go� in body of stomach 

Fig 1.7 - This is 0 spa' film from 0 barium meal study with the pollent supine­
exoctly the some poJI"on os the preceding film 
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The hollow viscera COI'IlrfllMOd 

look for the appendix 

You'll be luci.:y to find It I Occasionally this structure will contain an 'appendirolith' 
(i.e, cilkifit'd filt'Cal material) which may pl'l'dispose � patient to appendICitis 
Less commonly g.b will be present in the appendix. sometimes barium from a 
recent GI study, or even plec� of lead shot which hil\'e been ingested and 
impacted themselves there. 

If you S«' this (Fig 1.8) you can then howe iI little bit of amust.'ment with your 
patients, who will be amazed to know how you have figured out from their 
abdominal X-ray th,lt they have recently caten game (e.g. iI rabbit or a pheas-lllt). 

NOli.': Retained b.lrium In the appendix implies the previous administration 
of b.lrium, either orally or per rectum, and implies suspected Gl tract diS(',1Se. If 
b.uium enters the appendix. howewr, it implies that this organ is normal. 

Fig. 1.8 - lead shot in oppendix 
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The hollow viscero coo"n� 

look for the colon (Figs 1.1 ond 1.9) 

1. Start with thec.H.'CUm in th(l right iIi,lC fOSS". The caecum is the most distensible 
part of the colon and n.'ceives fluid milterial directly from the ileum through 
Ihe ileocaC'Cai valve. The caecum therefore normally contains semifluid 
material containing multiple pockets of gas and, like much of the right side of 
the bowel, assumes a granular appc,u.mce on X-rays, crt'ating mottled arms 
of gas seen best against the background of the iliac bone. On occasions the 
normal caecum m.ly be empty. 

Z. NB The classic anatomical layout of the colon is often found 10 be deviatoo 
from by tortuous and redundant bowel, but the hepatic imd splenic flexures 
should be identifiable as the highest fixed points on the right and left sides, 
respecth·ely. The tr.,nsverse colon nlily dip down dl'('ply into the pelvis, but 
the f,ll'C,11 rontent of the bowel becomes increasingly solid and formed as one 
passes distally, eventually gen(lrating discrete masses which m,lY be 
individually identified, but which always contain many tiny pockets of g,lS. 

3. Learn to identify faecal material on abdominal X-rays (see Fig. 3.10). Find 111111 
and you've found the CUIOlI, which may be very important in film analysis, 
particularly in differentiating small bowel from larg(l bowel. These findings 
can best be appreciated in scvere constipiltion with gross faecal overload. 
Sometimes this will involve the rectum (which is usually empty in normal 
individuals), when illilrge faecal plug may be present associated with owrflow 
incontinence. 

4. When visible the haustral folds of the colon may be seen, only p.utially 
visualized across P.lrt of the IMg!'! bowel lumen, although in soml' p.1tients 
complete crossing of the lumen by haustra may occur. 
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The AP erect film 

Under the effects of gravity much ch.lng<.'S when an abdominal X-ray is t.lken in 
the ecect position, The major events are; 

• Air rises 
• Auid sinks 
• Kid�)':. drop 
• Transverse colon drops 
• Small bowel drops 
• Breasb drop (females: they lie l.lterally whl'n supine) 
• Low('! abdomen bulgl'S and increases in X-ray density 
• o,aphrdgm descends causing Increased darity of lung bases. 

The lil'er and spk'C'n, being fixed, tend to become more visible, th<> Il'maining 
mid and lower abdomin'll contents less so, When the 10w(>1 ,lbdomen bulgt.'S 
under !;ravity this reduces the elMlty of Its contents owing to th{' crowding 
Il�{'ther of organs and the consequ<>nl increased density of the soft tissues. 
Depending on the original hcight of the colon dnd Ulelr own descent in the erect 
position, thc kidneys may oc'COme mor£' or 1l'SS visible. 

ThE- erect film, however, may now show fluid levels (st'e Fig. 3.4), which can 
be very helpful In confinning the diagnoo;is of obstruction and absc('SSl'S, but 
fluid It'vels on normal films tend to be very sm.lll or invisible, In perfoTdtion of 
the bowel an erect film may confirm a pneumoperi!on�m, "'h<>n g,15 has risen 
to the classic subdiaphragmatic posiHon. 

Look at (Fig. 1.9 - NB tholt this is a diff{'rent patient from Fig. 1.1): 

• The 'fRfCT' marker over TIl 
• The d('pcnd<>nt position of the breasts, causing Increased densilil:'S ol'er the 

right ,1Od Icl! upper quadrdnts. Do not mbt.1ke these for the liver or spleen­
their edges P.l� laterally beyond the confinl:'S of the abdomen 

• ThE- gas in the gastric fundus - typical of the erect position 
• Sm.l11 quantitlt's of trapped gas tx.'1wcm and outlining the gastric rugal folds 

in this patient 
• The film is centred high, showing th<> lung bases but missing p.ut of the 

pelvis 
• The position of the colon, which h.l� dropped under gra\·ity. and bulging of 

the lower abdomen anteriorly, c,lUsing tht> IIlCTe.lsed dt'n!>ity III thl' lower 
third of th£' abdomen and oIhruring the alloltomy. 
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The AP erect film cOI1lmu&d 

Gas in fundus of stomach 

I 

Breosl 
edges 

Gastric 
rugol 
folds in 
body of 
stomoch 
low lying 
Ironsverse 
colon 

Increased 
density of 
lower 
odbomen 

L __________ ____ Foecal 
mailer in 
colon 

Fig. 1.9 - This is a typical normal erect abdominal radiograph of a female 
polienl bvl/here is insufficienl fluid 10 form fluid levels. 
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Calcified structures 

Look for normal calcified strucltJres 

Learn to n-rognize the [ollo"'ing structUrt'S, which Cdn normally calcify .lnd cause 
diagnostic confusion: 

Costal cartilages may be mistaken for Biliary and rendl cakuli 

Ilep.1lk and splcmic calcification 
Old TB in lung bases 

Aorta may be mistaken for ...... _........ , Aortic aneurysm (if tortuous or bent) 

Iliac arteril� may be mistaken for ............. Iliac aneurysms (if tortuous or bent) 

Splenic .lftery, 'The Chinese 

dr,'gon sign', may be mistaken for ....... Splt'nic artery aneurysms 

Peldc phld)olJlhs may be mbtaken for Ureteric/bladder c.lleuli 

Mesent{'ric lymph nodes 1Th1y be 
mistakl'Tl for • . .  __ .......•... _ ...... _ ... _ RMaI/ureteric calculi/sclerotic bon{' 

1('Slons over spme/sacrum/ihum. 

Red faces all round and serious con5('(juenct'S for the p.liient from misdiagnosis 
11l<1y occur from misinterpreting thl5(' norm.11 findinS"- Don't let it "',ppm to .'fOII! 

Costal C,lrtil�gH 

On abdommal and chcst X-rays look at the rib ends. In many patients they often 
appc.lf to stop suddenly and nothing is secn ()f Iherost,'l cartilages. K{'('p looking. 
howt'\'er, ,md m others a continuation of the nbs will clearly be seen. This can be 
rnargin.ll, heavy and dishncti\'e in tn.lles,or more punctate and cenlral m females, 
and the pht-nomenon increase. with age, but occasionally can be startl ingly heavy 
in the young. 

Look dt (Ag 1.10): 

• Th{' multiple den51:' foci o\'er the upper and middle abdomen. This IS costal 
cartilagl' calcification, which both simulates and can obsCure g{'nuine 
associated a r ms of c,llcifiCiltiol1 in Ull' underlying orgilns, �uch as TI) or calculi 
in the livt'r, kidneys or spll'{'n. 

Whatlo do?Oblique films, tomogramsorCT !iCanlllng mav be required for further 
ducidalion or lhe exclusion of calculi. Tomograms dn' X-ray films \,'hlch select 
out slices at different Ito\'{'ls and blur the b.lckgrounds. 
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Calcjfied structures conhnved 

fig I. IO-AProdiogroph 0'0 75.yeor-<Jld womon. 
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Cokified structures ccwllmu.d 

Aorta 

Look at(Fig. 1.11): 

• The calcified aorta over the lumbar spme, dividing at the inferior body of 
L4 into the iliac arteries, which cross 1.5 and both sacral wings. You will 
often also see interrupted linear calcification in both walls of the common 
and e:<temaJ ili.1C arteries, which may conhnue across the true pelvis to the 
femor.11 artenes in the groms, rcprescnhng arteri�lerotic changes. 

• With mcreasing age the aorta shows mcrc.lse<! calcification, JUst like the aortic 
knuckle In the chest, and slarl!> to become visible o\'er the age of 40. Look 
carefully over the lumbar spine area for flecks of parallel or slightly 
con\"('rging plagues of calcification which may be seen: you must train 
yourself to look for this routinely on every film in order to exclude an 
�n('urysm. Be careful. however, not to mislak(' a curving osteophyte in an 
ostl'OOrthritic spine for I� aorta or an aneurysm. 

• In some piltient:s the aorta Coln become tortuous and bent to the left or the 
right of the spine, but without tx>roming aneurysmal. 

• Look at both calcified walb for loss of p.arallelism before diagnosing an 
an('Urysm, as simple tortuous n'Sscls and aneurysms can look like each other. 

• Note th(' ase of every p.lhent carefully. Premature calcification in the aorta 
can be a \'ery significant mooicoll finding - e.s. in diabetes or chronic renal 
failure - and is not always du(' to phYSiological changes of ageing. 



Cakified aorta 

Pain! of division 
of aorta 

Calcified structures continued 

Calk;,'"" L common 
a""" 

Fig. J. II - Supine AP radiograph of a 68·year-old womon. 
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Cokilied structures «ItI''''..-j 

Pelvic phleboliths 

Loo� at (Fig I 12): 
The trucpelvis. Thereare �maJl round smooth opacil:ies,somcof which contaLn 

lucent centres. The§(' ilre phlebohths. There ffidy be JUSl ant' or two of these 'vetn 
stones' (literal translation from the Gret'k) or il great number of them. In 
themsclws they ill\' usu.lily without clinical 'Iignificancl', but they may retluil'l:' 
l'xclusion as ureteric cdlculi by an IVU in patients who present with renal colic, 
and not every peh>ic opacity is by dny means a urindry tract Slone. Rarely they 
may bt.' P.lrt of il pelvic hacmangio"1<l. 

Phleboliths 

Fig. I 12-APvlew ofthepeIv15ino53·yeor-oldwomon. 
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Cakified structures COI'I�nued 

Look at (Fig. I 13): 
• ThE' sm.ll1 opacity in the L true peh'is: phlebolith or calrulus? 

A conlrol film (p. 28) has 5e\'eral pu�: 
• To try 10 \ocate the position of the kidneys before injection 
• To look for calculi 
• Toexdude an aortic aneurysm - comp�ion by a tight belt is often applied 

oKTOSS the lower aWomen during [VUs, but not in renal colic, other acute 
abdomens, posto�rali\'e states or trauma, The purpose is to prevent 
il1dd\'{�rtent compression of an aneurysm 

• To demonstrate any inddental findings 
• Tocheck the radiographic and processing quality prior to the contrast injll"ction 

and taking of further rums 
• To look for evidence of metastases III suspedl'd malignancy. 
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Calcified slruclures CIJ(lMuec/ 

Fig. I. 13 - This is the supineAP radiograph 010 45-yeor<Jld male who presented 
with suspected L renol colic. Urologists refer to such radiographs 05 'KUB' films, 
for Kidneys, Urelers and Bladder. Other names include 'SCOUT'films and 'PREUM' 
films, but the correct radiogical term is a 'CONTROL'lilm. This means an X-ray 
token fa assess the potienl before any contrasl medium has been given. 
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Calcjfjed structures conl,nv.d 

Fig ,. 14 - Some patient following the iniection of contrast. Note how the Ie" 
ureter hos bypassed the pelvic opacity, which is now shown not to be 0 colcu/us 
bulo phlebolith. The couse of the patient's pain was at a mlJCh higher Jevel, i.e. 
the Ie" pelviureleric iunction, which is norrowed and causing dilatation 
(hydronephrosis) of the leN renol pelvis. 
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Calcjfied struchJres COfIMveti 

Splenic artery 

The spl('nic .utery may only be intermittently calcified, the discontinuity 
making it more difficult to identify its true nature thiln in Figure 1 . 15. Partial 
splenic arto.>riai calcific.Hion must not be misinto.>rpreted as a splenic artery 
aneurysm. 

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. 
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Colcjfjed structures COIl/.nU«i 

Fig: I. 15 - CakilieJ splenic artery This is fhe left upper quodronf 0' a lB.yeor. 
oIdwoman. Note fhe serpiginous parolle�wolleJ calcified lesion in fhe left Rank, 
resembling a 'jumping jock' Firework or 'Chinese drogon' extending towords fhe 
Milum of /he spleen. This i5 Ihe 5plenic ortery. 
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Calcified structures «JtIltnwd 

Calcified lymph nodes 

Look at (Fig. 1.16): 

• The incidental finding of a collection of granular opacities in the flanks 
• The partially co.llescent cluster of opacities over the 1.3/4/5 lumbar spine 

levels 
• Some furthl,!, small opacities in the epigastrium. 

Theseare calcified lymph nodes. Usually the patient is asymptomatic in regard to 
these. Lying in the ml!S(!n!{'ry they tend to be quite mobile and show dramatic 
changes in position from film to film. Conversely, an apparently sclerotic lesion 
in a lumb.1T vertebra can be shown by �n erect or slightly rotated oblique film to 
be mobile and due to an overlying c.llcified lymph node. Always remember that 
on an X-ray you are looking at thrt'('-dimensional structures lying on top of each 
other shown in only two dimensions. Calcified mesenteric lymph nodes are often 
attributed to previous ingestion of TB bacilli to the gut, which hilw lx'E'n hillted 
at the rt'gional lymph nodes. On occasion they will require to be excluded a 

renal or ureteric calculi, and can be a real diagnostic nuisance. 

NB Calcified rrlroprrtloum/ lymph nodes, or such nodes opacified by contrast 
medium at lymphography, may also overlie the spine but show less relative 
motion, being very posterior. Calcified nodes require to be differentiated from 
calculi and calcification in undt'!'lying organs right alongside the spine or iliac 
vessels. 
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Cokified structures t;OIII,nued 

Fig 1. 16 - This ;s a supine AP abdominal rodiograph of a 45-year-old mole 
X-Ioy&d lor abdominal poin. 

33 



Oe<:ubihn films 

A word oboul decubiltJ,s filml (Fig. 3.9) 

• The Latin word dl.'C"ub,tus comes from the Latin tlullmbt"n'; '10 lie down', like. 
Roman palriaan lying on his side eating at a banquet, and means with tM 
palient lying on his left or righl side. Its purpose is to oblain further 
lIlformalion, such as confirmation of a small amount of free gas, or to 
demonstrate (Juid levels in a ",ltienl too ill to be sal up. A horizonlal cross­
lable beam is used rather than the usual vertical beam from overhead for 

supine films. 
• Such films rt'quire very dose and careful interpretation and should nollX' 

taken blindly without a very clear idea of what is being sought, usually in 
conjunction with the radiologist, or as a reasonable alternative to an erl'Ci 
view for the radiographer. Such films, however, may be very valuable and 
clinch the diagnosis - if 5 or 10 minutes are spent with the patient in the 
appropriate position to allow ilny free gas to track up to the (Jank. If you take 
il too early you may miss the gas, as the amounl is sometimes very small. 

• Decubitus films can be identified by fluid levels lying parallel to the long axis 
of the body, as opposed to al righi-angles to il on conventional erect films (see 
film of the scrotum on p. 71). They arealso used routinely during ron\'entional 
b.lrium enema examinations, and todemonstrale free pleural (Juid in the chest, 
e.g. to differentiate a 'subpulmonary' effusion from a raised hemidiaphragm. 
and to optimize the view of the uppennosl lung bases in patients who cannOi 
inspire fully. 

NB A 'right decubitus' means the p;!tient is lying wilh his right side down. A 1eft 
decubitus' means the p;!ticnt is lying with his left side down. 

For tet:hnical reasons decubitus films tend to come out very dark (i.e. over 
expost.,(t) and frequently require bright lights behind them to allow them to be 
studied properly. 

They nrt! be;t �hared with, and interpreted by the radiologist at IIII' lillll' tlu'Y 
art' laktll .  Getting a report of a perforiltion (which you have missed) the next day 
whl'"n the ",lticnt is dl'"ad is too late. 



Cater 2 
Solid organs 

Siglrver 

• like feet and 1lO5eS, hvcrs come in different shilpt.'S ilnd sizl'S. Just as a liver 
may i1PJX'i1r 10 be significantly enlarged clinically by palp.ltion, it may abo 
look enlarged on an dbdomin.ll X-ray when in fact neither is the case, dnd 
such assessment is onen §ubjl'('tiVl.'. 

• Asalready mentioned, liwrs pllshl>d down by lungs chronicatly overinfliltoo 
by chronic obstructive pUlmOI\M)' disease, or having an anatomically more 
extensive right lobe (set' Fig 6.19), can both create this illusion, and th� 
facts mll)! be rememben..>d. Conv('I"S('\Y, true h('patomegaly must besuspcclcd 
when there is evidence of di.�placemrnt of adjacrnt organs or, as a rough 
gUide, when the length of the liver exceeds Mound 16 em from the apex of 
tht' right hemidiaphragm in the parasagllta1 plane, but clinical and 
ritdiological finding!> may not concur 

• uver enlargement is of course a \'t'ry non-spcrific sign. and sen'es only as a 
reason for t.lunchmg furthl'r mveshgalions ofbolh liver function and imaging 
- usually ultrasound to begin ..... ith 
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Big liver COfIlrrwed 

leh kidney silting 

Fig. 2. I -Abdominal radiograph of 0 68-year-old womon with 0 large polpoble 
moss in the R side of the obdomen. 

Look at (Fig. 2.1): 

• The huge mass in the R side of the abdomen reaching to the level of the iliac 
"," 

• The absence of gut in the R side of the abdomen which has been displaced 
• The incrcaSt.xi density of the R side of the abdomen 
• The rounded configuration of the lower edge of the mass 
• The entire margin of the normal R kidney remaining clearly preserved by its 

surrounding fat, indicating that the mass is not renal 
• The R fThlrkcr confirming thIS is consistent with the liver 
• The ldt kidney sitting high (upper margin Ttl). 
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Big liver eon,in....,d 

This is gross hepatomegaly. Occasionally elevation of the R hemidiaphragm or 
downward displacement of the R kidney are other signs to look for on chest and 
abdominal films. The high left kidney causes spurious app.uent downward 
displacement of the left one. 

Point to ponder: in children the normal liver takes up a disproportionate 
amount of space compared with the adult. 

liver enlargement 

The main causes ilre: 

Malignant 
Metabolic storage diseases 
Inflammatory 
Cirrhosis 
Vascular 
Haematological 

Smoll liver 

Ml'lastascs, hep.ltoma, cholangiocarcinolThl 
Glycogen, amyloid, (,11 
Hep.ltitis, abscesses, parasites etc. 
E.lrly stagl'S 
HeM! failure, pericarditis 
Myelofibrosis, leukaemia 

The lil'er may look to be un the small side and yet be normal anatomically and 
functionally, e.g. in a small individual, and declaring a liver to be p.lthologiCdlly 
shrunken from a plain abdominal X-ray is not nonnally attempted. 

A secondary effect of shrink.lge of the li\'er, however, may be that iI loop of 
colon - or, less fn>quently, small bowel - lThly slip above it and become dsible 
directly benealh the right hemidiaphragrn (see Colonic interposition, Fig. 4.5)_ 
Tht'appearance of such a loop does nol, howe\-er, prove that the liver has reduced 
in size, as this phenomenon mOlY occur in an othenvise nonnal individual. II is 
also more likely to be seen in p.llients with large thoracic outlcts (COPD), or 
posIoperati\'ely when the surgeon has pusht'<l the viscera aside to get at something 
"". 

The usual cause for shrinkage of the ]h'er is the late stage of cirrhosis, this 
itself having a number of cause:>, e.g.: 

• Alcohol 
• Hepatitis 
• Drugs 
• Obstruction. 
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Small liver conhnued 

Cocxisting enlargement of the spleen may occur, with associated portal 
hypert('nsion. 

Big spleen 
Frequently thc splct'II cannot be seen on an alxlominal X-ray. When enlarged 
(> l5cm), as WIth other intra-alxlomi1\J1 m.1S5('5, this is detected by an increase in 
size and densIty, and by displ.lmnent of adJolCcnt structures. A normal spleen 
can indent the left kidney, causing it 'spleniC hump' just below the point of contad 
(which must not be mistak(>fJ fora true renal swelling), and small accessory spit.oens 
can sometlmcs be present. 

NB Ocrasiona!!y a patient will hilve no spleen, dueeithcr to congl>nital a�nce 
or surgical removal. 

Splenomegaly can, however, be enormous, especially when the pallent comes 
late to medical attention. This finding. hkc hepatomegaly, IS non-speclfic and 
has many causes. 

Look for (Fig. U): 

• A soft tISSue mass extending downwards and medially from the Idt upper 
quadrant 

• Elev;'lIion of the left hemidiaphragm 
• Medial di.<,placeml'nt of thc stomach 
• Downward displaccment of the left kidney 
• Infcrior displacement of the colon 
• E\'iJ('nC\' (If il�-..ociated lin'!' enlargemenl ,lnd lymph node enlargement. 

NO Occasionallr the spleen will enlarge ..... ·it.'C\I\ely down the !D flank lateral 
to the a> kidney. 
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Big spleen COflMueci 

Depressed Iransyerse colon 

'19 2.2 -� rnis is /he film 01 on oduh female who fXesenlecl With 
gtlIIflfO/iz ill health and a large moss in the left upper abdomen. Examination 
(J Ihe blood showed chanoes 01 leukaemia. The moss WQj shown on u/frcl$ounc/ 
b be a Ia� ",ken. The TiYfK WOS not enlarged. Note the R marker iusf y;sif$ 
0' Ihe lop leh·ftand corner 01 the Film. 
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Big spleen a>nM..d 

Causes of splenomegoly 

Trauma 

Infeclion 

Neoplasm 
Lymphomatous 

Haematological 

Stor,lge disorders 
Portal hypertension 
Cystic masses 

Others 

Big kidneys 

Note (Fig. 2.3): 

Rupture of spleen, causing apparent splenomegaly 
from a subcapsular haematoma 
Acutt': Infectious mononucleosis 

Infective endocarditis 
Chronic: TS 

Brucellosis 
HIV 
Malaria 

Secondaril'S from bronchus, breast, gut, prostate 
Ilodgkins' disease 
Non-Hodgkins' disease 
Leuk,lemia 
Polycythaemia 
Myelosclerosis 
Haemolytic anaemia 
Gaucher's disease 

Polycyslic disease 
Hydatid cySI 
I)cvelopmental cysts 
Rheumatoid 
Amyloid 
5.1rroid 
Collagen vascular dismses 

• The bulky but smoothly outlined kidneys 
• Normill kidneys extend from approximMely the Im ..... r margin of TI2 im the 

Jeft to the upper milTgin of 1.J on the right, or ilboul3.5 vertebral bod;€!; (plus 
discs) 

• The:;e kidneys e,\tend from the upper margin of TI2 on the left to Ihe uppcr 
margin of L4 on the right, or 4.5 vertebral bodics (and discs) in this p.ltient. 
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Big kidneys cOfl,inu.d 

F'9. 2.3 - Enlarged kidneys This is the film 01 a pofienl presenting dinically with symptoms and signs 01 ocule glomervlonepJirifis with lever, blood arid proIein in the urine. 
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Big kidneys (OtI,,,,o;ed 

• Kidneys vary in size and Sh.1pe and the left one is usually slightly larger than 
the right by up to 1.5 em, although a duplex kidney (i.e. one with a double 
drainage system) may look abnormally big but still be histologically normal. 

• Kidneys are usually larger in men than in women, and each indh<idual kidney 
should not normally be more than about 3.5 vcrtebral bodies long. including 
the intervening lumbar discs in a given patient, measured in their tong ax('S, 
i.e. from pole to pole inclined towards the spine. Kidneys O\·L'I" 12 em and 
under 9 em are usually regarded as pathologically large and small, 
respectively. Kidneys in young children normally appear disproportionately 

large just as the liver does. 
• Bilaterally enlilrged or unilaterally enlarged kidneys may be present with one 

normal sizl' orshrunken on theoontralateral side. Enlargement of each kidney 
may also be generalized due to global diseilse or something more focal, such 
as a cyst, tumour or locali7ed hypertrophy. So-called compensatory 
hypertrophy of a remaining kidne-y may also occur if the other one ce.1SCS to 
function or is removed, but this response redUC1'S in the elderly. 

• The importance of detecting large kidneys is that there may be the potential 
for recov(>ry when this finding is,lssociated with renal failure, although biopsy 
will bt.. required for definitive diagnosis, almost invariably preceded by 
ultrasound to help exclude renal obstruction and assess the p..ln.'nchyma. 

• Conversely, small kidneys usually Il'flect end-stage renal disease and an 
irre\·ersible slale, making biopsy somewhat academic and potentially 
hazardous. 

• Look carefully too al the edges of the kidneys, whether smooth, lobulated or 
im.'gular - important pomts in differential diagnosis. 

uuses of bii.ltml big kidneys 

• 
• 
• 
• 

• 
• 
• 
• 
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Acute glomerulonephritis 
Diabetic renal disease (glomerulosclerosis) 
Adult polycyslic disease 
Acute tubular necrosis 
Acute cortical necrosis 
Bilater,ll acute pyelonephritis 
Leukaemic infiltriltion 
Lympnom..llous infiltration 



BiS kidneys conlmved 

• Amyloid 
• Serondary renal disease in gout 

• Excessh'e OC"l'!' dnnking - m(-,(hcal students plcase note! 

Somt causn of unilattral big kidnty 

• Acute obstruction 
• Acute infart1;on: rendl artery {)('('Iusion. renal vein thrombosis 
• Acute pyelonephritis 
• Radiation nephnlis 
• Duplex system 
• Compms.1tory hypMrophy from contralateral nephn.'Ctomy or dysfunction 
• Renal mass. 

Small kidne 5 

Eslabl.l'>hmg the presence of small kidney:; may be \'ery diffICUlt or impossible 
on plaIn films owing to ovcrtymg faect's and gas. I lowcver, if the pati('l1t is clearly 
aliH! and not on dialysis there must be functioning renal tissue somewhere, and 
ocra!ilonal1y it IS visible. 

Rtmember: The kidneys shrink or atrophy with age, compen<;atory 
h}1Jertrophy may not occur in the elderly, and X-rily measurements will always 
give a �25% magnification. so that X-ray measurements will always be larger 
than Woes obtall\ed on ultrasound, cr or MRI examinations, for example; the 
app.:arent size of the kidneys may .1150 increase even more after i.v. contrast 
.doumSi:ration for IVUs. 

DUSH of small kidneys 

• Chronic glomerulosclerosis (usually hiJ.lteraJ) 
• Chronic ischaemia (e.g. n:ml artery stenosis, arteriosclerosis) 
• Chronic pyelont'Phrilis 
• Reflux nephrop.lthy 
• Infarction 
• Senile atropy 
• Congenital hypoplasia (usually umlaleral). 
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Congenitol renol obnormollties 

NB Always remember that dn unknown patient may have only one 
functioning kidney. This isesJX'Cially important when investiga ting triluma: more 
than on(' p.lIient in medical history has had hiS only kidney taken out, and k,dn<')'S 
ha\'e !l l\.'TJl.ukable caP.leity for h('.lling and Tl'generation. 

NB A patient who is known to h.l\'(' only one functioning kidn('y and who is 

passing urine tan not be completely obstructed. This is sometimes forgott('n by 
young dooOTh requesting 'urgent' IVUs for '? obstruction' when one kidney h.b 
been removed 

Two important congenitol renal abnormolities 

I'elvic kidneys 

When investigations fdil to demonstrate kidneys In the renal I:Je(b, one or more of 
them is usually found ilt os lower leH'1 in ttw pelvi� This is called an l'ctopic kidney 
(GI'l'('k ct, oul of, /opos, place), Inn.lmed pel\'ic kidneys can simulate appendici tis 
or gynaerologkal problems. Rememlx>r transplanted kidneys !Tl.lV be put mto 
ttw peh'is and e"en a normally sHed kidney may be mvisible. 

Horwshoe kidneys 

These can sometimes be l>uSpedL'<I or dlilgnosed on plain films. They tend to lie 
lower than nomMI and tend to l.lck th(' uSIJ.ll medial inc1ill.ltion rcl.lti\'e to the 
spine .It thl'ir upper poiL'S, TIll' p.lthognomonic radiological Sign is to Sl'l' the 
renal cortitt'S of the lower kidnt'Yl> �ing the margins of tht' psoas muscles 

medially to conllt'ct with the other sid!.'. TIus part of a horseshoe lidncy s}">tem 
is known as Ihe isthmus. The drilin.lgt' systems in this condition tend to be 
m.llrotated forn·,uds. � bthmus may contam ('Iiher functioning or JUst fibt'Olb 
tissu(' 

Look ilt (Fig. 2.4): 

• The cortical margins of the lidneys Cl'O!>sing the psoas muscl� 
• The ilssociatl'-d developmental spinal anom.lly at the LJ/4 It'\'eJ on the left 

and the <;('()Iiosis com'ex to the left. 
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Congenital renal abnormalities cQt>'mllfld 

Renal cortex crossing the psoas muscle 

Fig. 2.4 - Horse shoe kidneys 



Congenital renal obnormolities COflhnued 

Fig. 2.5 - Horseshoe kidneys Same patient FoJ/owing i.v. controst confirming 
horseshoe kidneys. 
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Congenitol renol abnormalities cOfirmllfJd 

Look at (Fig. 2.5); 

• The abnormal fused renal (ol1l'("ting systems overlying the spme and the 
bthmus 

• The malrotated right kidney wilh its collecting system facing anlero-Ialcrallv 
lOstead of tnt'dially. 

Compliulions 

H�hoe kidneys.ue mort' susceptible 10 infl'CIion. !olone forTnitlion and trauma 
TIll' bthmU5 m.ly abo gl't in the way in radiotherapy planning. Horseshoe 

W!1e)":> may occur In Turner's syndrome. 

Renol mouei 

Renal ma� may be found during the invC5lig<llion of a p.llient with urinary 
trad symptom .... such a!. hacmaturia, or as an iucidental finding when the p.ltient 
is bemg X-raYl"<! for some other purpose. e.g. b.lck.lche. bul even it large one may 
bt> im'bible on a �tandard film. A Significant renal mass may however: 

• Distort the position of the anticip.lted renal outline 
• Adu.lll), di!.pl.lce t� kidnl')' from which it anses 
• DIsplace o\·erlying g.ls-contaming loops of bowel 
• Cross the midline to the opposite side. 

Hning detected a mass the primary requlI"mll.>nt is then to establish whether il 
bsolid OI"C)":>tic, and IhI5C,," usually be eaSily achlen>d with ultrasound. Further 
amui inspection of the plam film ... in the initial ph.l5e, how(!\'eT, 10 look for loss 
of psoas outlines or bony destruction of pdrl of it vertebra, may indicate 
malignancy from lhe oubt'(. Lookmg mlo the lung bases on an abdominal X-ray 
may also on QttJsion reveal pulmonary metaslases, and should be routif\(' on all 
abdominal X-ra� where th6e are visible, although it full chest X-ray will already 
be indicated. 

The next task Is staging WIth CT of the mass, MRI etc. 



Renal manes COtI/,ttWd 

Fig. 2.6 - Close-up view from abdominal film of 1 Rank in a 56-year-old mole 
presenting wirh backache. 
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Renal masses (Onhn.,.d 

1'hb pallenl (Fig. 2.6) initially had hi) lurnbarspme and abdomen X-rayed 10 
look for a ti1use for his backache. Ap.lTt from minor degener,llive ch..lnge no 
!J.eietal abnormality was found, but careful insp«t:ion of the film showed the 
edge of a large mass m the left flank which was dearly too blS to represent part 
of a normal kidney. An ultrasound scan confinned a solid mass arising from the 
Irit kidney. On biopsy this was found to be a renal c:arrinoma. 

Mor�l: Do not confine yourself to the area of prim�ry interest alone on an X-ray 

film. but look at all of it Alw�y5 be ready for the une .... pected incidental finding. 

A word about 'displacing mosses' 

aniousl)' an abnormal mass can arise anywhert> and its general effect will be 
tilt same, I.e. 10 produce a dense area with displacement of bowel loops around 
it. Sophisticate;;l investigations will be nt'Ct'SSdry to establi!>h the exact cause 
fuilusound, cr, MRI, barium etc.). Should the mass it..elf contain a lot of gas this 
""m usually indicate p.1rt of the bowd iI'ol·if (e.g. volvulus) or perhaps ;1n abscess 
(!lee Figs 4.13 and 4.14). The density of a mass may also be increased by the 
presence of calcification within It. 
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Pelvic manes 

The urinary bladder 

In pr,lchce the most common reason for finding a large ma� on X·ray in the 
pdvb is a full bladder (Fig. 1.1), and there are a number of re;l.!><ms for this: 

Pahents often have to wait to be brought to X·ray and their tral\.�ll may bf 
dl'IJyed. 

2. Furttwr wditing periods are common In busy X·ray dep.1rt�ts. 
1 Some patients will ha\'c genuine out now obstruction, e.g. due to prostatic 

dl�'ase, and be unable to empty their bladders completclr Some pahenb 
who come ruck for KUB films ,1Ild 1l'11ol1 ultrasound are specific'llly asked to 
attend with a full bladder. 

In Sl't.'king thl' bladder, look for: 
• Asmoolh rounded or trans\'erselyoricnlaloo oval mas!> of uniform density in 

the �lvis. Its outline, when \'isible, is due to perivesical fat (see Fig 1.11 
• UpWJnt dISplacement of small bowd loops, which are fre.ely mobile and can 

ea<;ily bt' ..,hifted completely oul of the pelvis 
• E"'Cl"'�i\"e mdentations in addition to the nonnal ones (sigmoid and uterus) 

caused by JMthologically enlargl'<l ma� {c.g. fibroidsl or faecal o\-'{'rlood. 

Common uuses of pelvic masses 

• Physiologic'lily full bladder: m,lle or ft'mille 
• Patholosic.llly full bl,lddcr indicating oulflow obstruction, c.g. pi'O!>lale in an 

adult mille or a blocked catheter in a f('male 
• Bulky uterus (pregnancy) - look for (CI,ll parts! Did you chl'Ck Ih(' LMP (last 

mt'flsUudl period) before requcsting thIS film? 

The majority of significant abnonnal pelvic molSSe5 ocrurin females, including: 
• !.ciomyom.ls - fibroids, often cakified 
• Ov;man cy�b - can be thl:' size of a foolb.1ll 
• Ovarian tumours (benign or malignantl 
• Pelvic inflammatory diseaSl'/ ,lbsc('SS(.'S 
• I-iacmatoml'ird (blood collection in ut .. ru�) 
• Endometriosis 
• I-ia('matorolpos (blood collection behmd imperforate hymen) 
• iJennoid!., contammg fat, tt'eth, hair 
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Pelvic mosses «m';"ued 

Biodo'er ;_-,,-_ 

F'9. 2.7 - AP pelvis: fVU examination, bIodcJer orea. Look 01 /he effect 01 a 
beige pelvic moss � compressing the bladder from above. T1-ris was on 
OI'Orian cyst. II is also partially obstructing both ureler5. 

Non-gynaecologicJ I 

• Absct'S*S from appendix, divcrtirula. Iymphocoele (postoperatively) 

• Pelvic kidn(·y (congcnitOlI) 
• Renill tTOlnsplilnt. 
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Retroperitoneol mosses 

Thcse usually obscure the psoas muscle all the affected side or show a displaced 
ral line convex and beyond Ihe m.ugins of the anticip.lted position of the psoib 
muscle. They may show displacement of the kidneys (see Fig. 2.8) or aorta, al"\' 
of len m.llignant. e.g. Iymph.ldenopalhy, and R.'"quire further im'l'Stig<llion 

00 not mistake s]jghl con\'e.xlty of the nonnally straight psoas m.U};IIlS for 
pathology. These can hypertrophy m very athletic individuals. lust like the 
gastrocnt'lllius muscles. Such indh·lduals may also show inciPIent dege-nera tl\·e 
changes in the hlp!! in early adull life and mroiai de\'i.llion of Ihe Ure!l'nl on an 
IVU - signs 10 �k in confirmation 

Lool. at (Fig 2..8): 

• TIlC ilbs<>nce (If the normally pOSiliOlll'd pso.1S edge on the Idl side.lnd cOl\ve� 
m.l)!> more \.lleTa] to it 

• Normal spleen 
• Upward and lateral dispiact'mcTlI of Ihe left kidney. 

This is n.1mpmloncal lymphadellop.lthy, due 10 lymphoma. 
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I Retroperitoneal masses coolinvod 

f'9. 2.8-This ;s an MJ film showing renal excretion in a young mon who presented 
with a moss in the neck, weigh/loss and backache. 
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Acute pancreatini 

There are no pl'lln film signs that confirm or exclude acute p.lncreal1tis. The 
diagnosis is a clinical one suplXlrted by high serum amylase levels. Chest and 
abdominal films will, however. usually lhlve been taken on admis:.ion while thE' 
diagnosis is being sorted oul. Imaging this condition and Its complK'iltions is I 
JOb for ultrilsound or cr. but underlying causes and secondary effects may 
occasionally be identified. 

Look for: 

• Gallstones (may be a pmhsposmg factor) 
• Calcification in the p.lncreas (chronic p.lncre,ltitis m,lY be complicatl'<i by 

n'Current bouts of acute pancrealltis). Occasionally a tumour containing 
calcification may precipitate pancreatitis 

• rleUr,ll effusions. h.lsal atelectasis. diaphragmatic elevation 
• Signs of SL·crmdary ileus 
• R.lrely in severe disease gas bubbles may ilwear in the pancreilS as absces.!. 

formation supervenes 
• Retroperito�ill 'PsI pneulT"lOpl'ritonl'Um - rarely and usl1<llly in severe diS('iI.'A'. 

May be confused with perforation 
• AscItic fluid 
• Bone Infilrcts e.g. head of femur (very rare). 
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- Cater 3 
Hol low organs 

The stomach 

u ..... at lFig. 3.1): 

• Abnormally IJrgt' size of the gaslric outline 
• E�c�i\'e quantity of 5C:'midigested food in the .. \orn,lch 
• Small quanhty of Sol!> in the small bowel. 

to.,lk dt (Fig_ 3.2): 

• The twu fluid lewis, thilt on the left repn'SCnting the gastric fundu!t ,md thai 
(In th� right the duodenum - the SO'CillJed 'double-bubble sign'. 

• The actual lt. ... ·el of obstruction is in the duodenum, cauSt"d by scarring and 
'11'IlO!>b from ula.'f di�.lse. 

to.B This sIgn may also � lJt.'t'n in nrona",'s wIth duodenal atresia. 

COU5eS of gostric outflow obstruction 

• PqJtJc ulcer diSCJ!.C In dblal stomach/duodenum with scarring 
• �tric carcinoma In antrum 
• Lvrnphoma 
• Gastri tb 
• Crohn's di!.Cil5e (:.tomach or duodenum) 
• TB 

• Impacted fOreign bodi� 

• Bezoar (furbalJ. "egelabll' m..lti('r) 
• Metastase-
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E""",,ii. '. semi-digesled food ond gas in 
stomoch lilting ml,lch of Ihe abdomen 

Fig 3 I -A 54-year·old man with 0 2-yeor history of d)'5pepsio who presenled 
with upper abdominal dis!enJ;on, 0 succussion splosh and vomiHr\9. This was 
due 10 outflow obstruction and retention of food residue and Huid. A 'bezoar' 
looks similor -reloined vegetable morter (phytobezoar), or hoir in the stomach 
(trichobezoar or hoirboll, more common in animols). 
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The stomach et'Jtl/'n...d 

Moss of food in slomoch Gaitric fundus 

I bolb 

Fig. 3.2 - Some patient erecl view. 

Gastric i18Oplosms 

Sometimes tumours m.ly be vi!>lble In the fundus of the stomach on abdominal 
filIJband chest X-rays, this bemg an OC'Cdsiol1.ili pre:.entation of gastnc carrinoma. 

Such an apprufimce must, however, be interpreted with great caution, dS a 
phy!roK'l\oglcally contracted stomach can look vt>rysimilar, the left lobe of a normal 
h\·ercan Indent thestom.lch here, ilnd postoperatively fundophcation procedures 
product' filling defocts mediJlly thai simulate abnonnal masses. In the appropri,lte 
clmical selling (weight loss, anaemia, dyspepsia), however, patients causing 
CllIIC'ml o ... er thi!> appt'arilnce should be investigated. 
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Ol�tended �mall bowel 

Small bowel pathology usually manifests itself on plain X-rays by abnormal 
accumulations of gas and Iluid, due to either functional (i.e. ileus) or truly 

mechanical obstruction. The main problem lies initially in trying to differentiate 
small bowel from large bowel. 

Once the small bowel start:. to dilate the small irregular pockets of gas that 

may be S(.'('n nonnally increase and CCl.llesce, so that eventually the interior of tilt' 
distended loops oc'Comcs completely outlined in continuity where the lumen is 
not occupied by fluid and complete mucosal folds appear. 
Remember. 

• The colon is peripheral and cont.lins faeces and gas 
• The small bowel is c('nlral and contains Iluid and gas 
• The more distal the obstruction, the more loops you will � 
• The longer the duration of the obstruction, the bigger the Iluid levels 
• Fluid levels can only beseen on erect ordlfllhitus films, and small fluid le\'els 

can occur normally 
• It is not necess.lry to be obstructed to have fluid levels. 

The standard series of films in the acute situation is a minimum of a supint' 
alxlomen and an erect chest X-ray. Experienced radiologists claim to make do 
with these dione, but most mortals are reassured by an erect alxlomen .1S well. 

NB The entire 3bdomen should be visualized, ideally on both the supint 

and erect films but certainly on the supine films from the top of the diaphrolgm 

to the hernial orifices in the groins, as these may be the site of an obstruction in 

an inguinal hernia, But rememberthilt the presence of a hernia does not prove it 

is causing an obstruction. Two films may be required in each position to show 
the enlire alxlomen. 

Look al (Fig. 3.3): 

• The multiple ('('ntraUy placed loops of bowel distended with gas 
• The outlines of folds crossing the entire lumen in places 
• The ab!;enct! of any fluid levels. 
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Distended small bowel a>IIl;n....d 

Di�tended Ioop� of �moll bowel Stomach 

Fig 33 - This is /he supine obdomrnal rodiogroph 010 potienl presentrng with 
abdomrnol poln, distension, nousea ond vomiting. Note obsence of Ruid levels. 
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Distended small bowel (Qn�"ued 

Gastric fluid level 

Fig. 3.4 - This is rile 50me polienl in rile erecl position. Note now rile presence of 
fluid levels. 

60 

, 

, 

t 

, 

, 

, 



Distended small bowel O)t\',n....c 

This (Fig 3.4) is the classic ap�arance of a small bowel obstruction. The 
relatwely small number of loops indicates a mid small bowel rather than a distal 
Y!1.l11 bowel obstruction. "J"he cause waS adhesions from previous surgery some 

rrus belOO'. 
\8 1n ord(>T" 10 demon..,trate fluid h.'\"("ls you need fluid, O\'erlying gas and a 

hnrizonlal bt-i1m el"l'CI: or d('("Ubitus film Without the gas you won't see the fluid! 
A1li1oughobslruction and perforation usually prestont separately and clinically 

dllierently, .always check to ITIJke SUI"l' the p.1lient has not sustained a �rforation 
.s a  complication of an �truchon. This is a roll"l' but important event. 

�8 The differential diagnosis of sm.lll bowel obstruction includes paralytic 
nUld it may be hard to differenliille lK>iwl't'n the two on radiological grounds. 
Thedlnlcal conte,t is usu;llly crucially helpful, e.g. immediately postoperatively. 

Remember: Both genl'r,llil.oo .lnd localized ileus may occur, e.g the !attt.'!" 
\\1th '.'iE"I'I tmcl loops' adJ<lcent to an 'lppt.'ndix i1bscess. 

C�USH of small bowel obstruction 

• Postoperollive adhesion!> (up to 80� of cases in western countries) 
• Internal stTolngul;lhon of bowel (b.lnd or internal hernial 
• bll'fTl;l1 hernia (e.g. inguinal) 
• LYmphoma 

• Crohn's disease 
• IntralumLn.,l tumour 
• Gilblone ileus (<;t'e page 64) 
• Intu!6Uscq>lion - usuilUy children; in adults often associated With a tumour. 

Tend!> to begin m thc ileum 
• Congenital �tn'Sias - nt'wboms. 

Updat� Recently spiral cr sc.mrung of the abdomen has shown itself to be a 
I'!I)' elegant WoI)' of dcmon ... trating �ritoneal adhesions causing obstruction, 

but the actuoll cause of mo.<.t SITIJJl b(Mel obstructions is not apparent from plolln 
films alone. 

Confounding factor: An mflolmed or obstructed roton ma), contain fluid, In 

okldltion to the presence of �m,lll bowel fluid I{'wls. Differentiating loops of 
,mall bowel from large bowel can thl'n be exceptionally difficult. 
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Distended small bowel conlrrwed 

A bit of epidemiology 

As has already been statoo, in the developt'd 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 surgery 
will ha\'e been cMried out to C,lUse adhesions. 

Vascular catastrophes 

A mesenteric artery thrombosis or embolism is a critical event presenting as an 
acute abdomen. Radiologically the signs are those of ileus in the bowel, moving 
on to infarction nnd possibly gas formntion in its walls. The dinical setting. e.g. 
atrial fibrillation. previous myocardinl infarction etc., is important in suspt.'(ting 
this diagnosiS. Occasionally mesenteric \'ein thrombosis will be the underlying 
cause associated with p.1ncreatic carcinOTTh1. 

Ileus 

Combined small and large bowel dilatation may form the dassic radiological 
signs of paralytic ileus which, as stated, may be hard 10 differentiate from 
obstruction. 

Cau�s 

• Postoperati\'e- after handling of the gut 
• Hypokalal'mia 
• Drugs, e.g. Lodo!'., 
• Intra-abdominal sepsis (peritonitis) 
• Bowel infarction 
• Trauma 
• Reflex ileus from acute abdomen (renal colic, leaking aorta). 
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Distended small bowel COOhn....a 

Gallstone ileus (0 special form of obstruction) 

Tluscondihon is !'1.'OO&nized by abnomlJlly distcnded gut and gas in an abnormal 
rotion, i e_ the bIliary tract. It is In fact a misnomer, being due to genuine 
mechanicdl intestinal o&.,truction, caused by a l.uge gallstone impacting in the 
�t. usually at tht> terminal ileum where the bowel is narrowest. This OttUrs 
usually after fistula form.ltion between tht> gallbladder and the duodenum. It is 
ontof the Gluses of intestln.ll obstruction where t�actual au51.' may be infl.'fT"l>d 
undiagnosed and untreated it carries a high morta lity. 

look for (Fig. 3.5): 

• \tull1ple dilated loops of small bowel, i.e. centrally placed loops where the 
folds go right across the lumen. The colon remains normal. This indicates 
small buwel obstruction_ 

• The number of distt'ndl'd loops: the more there are, the more distal the 
obstruction 

• Gas In the biliary trt'('. [n this patient theentire bile duct is outlined and dilat�'Ci. 
Gas is present in the lumen of the gallbl.ldder. However, large recogniuble 
quantities of sas will not alw.1Y5 be present, and only in about a third of cases 
will the bile duct be fully displ.1yed. 

• The gallstone. Most commonly thiS is not seen, but may be located in the 
right iliac fossa or OVl'r the sacrum. It frequently consists of radioluct'nt 
cholesteroll'l,th only a thm alcified nm, making it hard to see, but in around 
JO'I- of patient� It is visible. Most obstructing stones are over I inch (2.5 em) 
in diJmeter, �nd may in fact be larger than they look if IT\OJ"e cholesterol MS 
been deposlli'd beyond the alCified rim. If the p.1tient was previously known 
to ha\'e had a gallstone in the gallbladder, look to see if it has gone from that 
location 

XB No slone was visible in this patient. 

Cluses of gas in the biliary tr� 

• f'rtoo.iou� biliary surgery, e_g_ Whipple's operation or anastomoses to the gut 
• Instrumentation, e.g ERCr Isphindl>rotomy 
• Flstuu formallon, e.g. gallstone ileus 
• Postenor perforation of an ulcer 
• Malign.llIl spread to the bile duct 
• Emph)':.em.110us cholecyslihS (diabetics) 
• Lax sphincter (phYSiological). 

63 



Distended small bowel tXJ(lhnued 

Gas ourlining 
gall bladder 

Gas in 
bile duct 

Solid faeces 
in colon 

Dilated small 
bo_1 

Fig. 3.5 - Gallstone ileus This is a supineAP abdominal X-roy of a 55·year-old 
womon with a history of right upper quadranl poin, who now presents with more 
severe pain, fever, nausea and I'Omiting. The X-ray shows distended small bowel 
and gas in the bile ducts. You can olso see gas in the gallbladder. 
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Oistended large bowel 

Figures 3.6 and 3.7 show It distal large bowel obstruction caused by a carcinoma 
01 the dl'SC('ndmg colon In an elderly WORMn who presented late with rectal 
bileE'dmg. weight loss and, I,ltterly, increasing swelling of the abdomen_ 

Colonic obstruction can assume il number of appearances, drpending on the 
posi tion of the obstruction and whether or not the ileocaecal valve is conlpetent. 
U it is, the caecum, being the most distensible part of tht' large bowel, wiU distend, 
but if not the bock-pressure will be transmitted through the \'ah't' into the small 
b!M� and thai too will distend, as in a small bowel obstruction, but without 
caeaJ dh,tension. 

Distension of both of these parts of the bowel together can of COUTS(' occur 
without obstruction, owing to ileus, and isolated colonic distension ('colonic 
pseud�ruction') may also occur associated with medical conditions such as 
\11 (myocardial infarction), and the radiologist may be asked to exclude org.lnic 
obstruction by running in some contrast medium retrogradely. The critical 
diameter for the caecum is 9 em, beyond which it IS in gre,lt danger of perforation. 

Look for 

• DilatL'd loops (>6cm) 
• Marked distension of the caecum 
• General pmpheral position of bowel 
• Seo.'eral incomplete haustral folds, typical of the colon, and a few complete 

ones - normal var;'ltion! 
• Fluid faen>s on the left (crect film), indicating colonic malfunction 
• In\"oh'm1ent down to the level of the descending colon 
• A lackof di!otl'nSlOnofthesmall bowel, mdicatinga competent ileocaecal \'alve. 

NB Most colonic obstructions m the UK are caused by tumours (up to �.), 
but In some other countries torsion of the bowel h'olvulus) is the commonest 
cause. 



Distended large bowel ronMued 

Very distended 
caecum 

Distended low lying 
transverse colon 

Fig. 3.6 Supine APliim ofabdamen. Female polien/aged 72, presenting with 
severe abdominal distension. Note /he absence of Huid levels. 



-
Large Auid leyel in 
ascending colon 

Distended Jorge bowel COfIMued 

Fig 3] -Some potient showin9 big fluid levels in the erect position. 
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Distended large bowel COtIIIfI..ed 

C�uses of large bowel obstruction 

• Carcinomas (unlike the small bowel, where adhesions are the most common 
cause) 

• Di\'erticuIJr disease 
• Volvulus - most commonly sigmoid and caecum (see below) in parts of tM> 

bowel with a long mesentery 
• Inflammatory bowel disease (e.g. Crohn's) 
• Appt'ndix abscess 
• Mctast,l5('S 
• Lymphoma 
• Pelvic masses, 

Causes of colonic pseudo-obstruction (milY TL'quire contrast study to exdudl' 
true obl.truction and intelVention to decompress caecum) 

• Ml (with pulmonary oedema) 
• Pneumonia 
• Myxoedema. 

Abdominal hernias 

Apart from beingan interesting incidental finding. thepresenceof 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 intcstinJl obstruction 
themguinal and femoral regions are cleartydemonstrated on the films- preferably 
in both the erect and the supine positions. 

If an obese p.ltient 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 hernia, foreumple, true cause and effect are most likely. Remember, if 
a herniated loop of bowel does not contain gas it will not be visible. 
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Scrotal hernias 

Appeuan« of hernias in the groin 

look for: 

Abdominal hernias «1nhnued 

• Loops 01 gas-filled bowel e�tl'nding below the level of the inguinal ligament:. 
on both sides 

• Continuity of these loop!> with another loop in the true pelvis 
• Enlargement of the scrotum to �modale these loops (auscultation of the 

scrotum may n.'nder bowel sounds audible). 

r19 3 8  -Scrolol hemios in a 50-year-old man. The X-fay shows bilol&rol hernia 
fotmo/iOll in the 9,oin, extending Inlo the .scrolum. This was on incidentol finding 
and me patient was not obstructed 01 /he time. 
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Abdominal hernias conlm....d 

Look al (Fig. 3.9): 

• The massive scrotum containing multiple gas/liquid levels 
• Longitudinal nuid It"vt"ls, mdicating thai this is a decubitus film (p.ltient lying 

on his right side). 

Causes of massive scrotal i>nlargement arc rare. Rlariasis is one, but hcmi.ltion 
of bowd is anoth('f. 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 hcmiil may be causing a sever(' obstruction at the inguinal level 
with only a small p.1rtial knuckle of bowel inside it. 

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

• Internal hernias can also occur - for instance into the lesser sac. 
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Abdominal hernias COfII'nued 

Fig 3.9 - A po'lent WIth a huge scratal hernia. NB This ;s a decubiltJ$ film with 
the palient lying on his right side and large fluid levels present with Ihe gO! lying 
uppermost. 
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Con�tipahon 

Look for (Fig. 3.10): 

• The characteristic appearance of inspissated faecal matter - rounded masses 
of moilled 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 haustral folds crossing 
part of the lumen and outward-billowing folds primarily in the pt'riphcry of 
the abdomen. The transverse colon may, however, be very tortuous and dip 
down towards the pelvis as it does here. 

• Rmned faeces in the right sideof the colon. This usually indicates constip.1tion, 
as the material here is usually nuid, 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. 
institutionalized p.ltients who are relatively asymptomatic but who pose 
considerable anxiety when first X-rayed. 

Causes of constipation 

• Painful conditions -anal fissure, haemorrhoids 
• Social- irregular work patterns, hospitalization, travel (long nights) 
• Psychological- institutionalized individuals/defectives, depression 
• Elderly - immobility, poor diet, altered routines 
• Colonic disease - carcinoma, slow transit, excessh'ely long colon 
• Postoperative - childbirth, pelvic floor repair 
• Paraplegia - autonomic dysfunction 
• Drugs - analgesics, opiates, antidepressants, iron 
• Parkinsonism - retardation 
• Hypothyroid disc.lSC - generalized reduction in bodily func tions 
• Chagas' disease - tryp.lnosomiasis infection with megacolon 
• Hirschsprung's disease, in children. In this condition look for huge mott!lod 

masSl'S and gas in the surrounding periphery of the colon. 
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Constipation COf'Ihnued 

Fig 3.10 - Constipation This is a 5->)'«Jr-old woman who fXesented with 
increasing abdominal po,n, distension, and complaints of reduced bowel 
frequency You can see 1oeco! overiooding in the large bowel. 
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The appendix 

Appendicitis is the most common acute surgical emergency, but most appendices 
are not visible on abdominal X-rdYs. 

Often the diagnosis and treatment are straightforward, but occasionally 
difficult or atypical present.ltions occur and under these circumstances abdomin.11 
films may be helpful. First check that any woman of reproductive age i!o not 
pregnant, as appendicitis often occurs in the young, i.e. ask about the LMP; your 
patient may haw dysmenorrhoea. 

NB A nonnal X-ray does not exclude appendicitis and no one radiological 
sign confinns 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 

Appendicitis is cauSt.>d by blockage of the mouth of this organ with inspiss,ltcd 
faen'S or a calcified mass thcrt.'Of (faerolith), leading to distension and infl'Ction, 

surrounding innilmmatory reaction, bowel stasis and potential rupture-renected 
over time from nonnality to established radiological changes. 
This (Fig. 3.11) is appendicitis complie,lted by abscess formation. 

Look for: 

• CalciAed ful'COliths. Thesemayocrur in normal peoplebutalsooccur inaround 
14% of p.ltients with acute appendicitis, and as they grow may take on a 
laminated appearance.lbcy aredifferenl fmm calcified lymph nodes. AcJu�ter 
of four fa('((Jiiths is present here. 

• Mass effect amund the appendix. The bowel loops are displaced away from 
the primary focus of infection due to OC'dema, rupture and abscess formation, 
with walling off by the greater omentum - '!he abdominal polict'IT\an'. 

• Distended loops of boWl'l - 'scntinel loops'. These are due 10 localizl-d ileus 
from the inflammation or matting with adhesions, going on to complete 
intestinal obstruction. It is the ad�lCent colon that is distended here. 
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The appendix co<>,illl./Od 

Foecolith 

Fig. 3. I I  - loco/ised view of erecl film of 0 palienl with obdominal pain 
commencing cenlrolly and then localizing to the right iliac Fosso, Followed by 
increasing toxicity, fever and 0 palpable moss in the lower righl abdomen and 
tenderness Pr? on Ihe righl. 
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The appendix � 

Another appendicitis 

This (Fig. 3.12) is the lower right quadrant detail from the film of a 6().year-old 
febrile p.lli�nt with initial central abdominal po,in, I,lter localizing to the lower 
right. 

Look al: 

• The curved C-shaped object in the right flank 
• The black dt'nsily of its interior. 

This is gas Ln the lumen of an infumed and turgid appendix. It is a rare sign and 
must be inlPrpn'led with caution. as II may "Iso occur in normal people. 

Other radiological signs to look for in appt!ndicilis include: 

• Free gou -a very serious sign of periora tion- either intrapenloneally or in the 
retropcritoneum {the appendix can lie in ('ither spoKe), but this is raT('. 

• Loss of the right psoas margin, but again this is a non-spedfic Sign. 
• Flexion or scoIK>si:> COOCiI\'e to the affected side. ThIS is nature's way of relil'\ing 

spa�m III the muscles on the painful side. It 1Tk1y also be seen in trauma or 
renal rohc, but does not always occur. 

• Other indirect signs of inflammation! intra·abdominal pathology cau�lIlg loss 
of c1.mty to Ihe right properitoneal fat �tripc in the flank. Much is often 1Tk1de 
of thiS Slgn. 

But: 
• This area should be included on abdomln.ll film� but often It is not 
• You will often need a bright light to see it, but often it is tood;uk losee anyway 

e\'en wht>n Ihe rele\'anl area is included 

Other radiological manifestations of the appendix 

• Rem{'ffiber that the appendix may rel<lIn b.mum from a recent t'nelTkl or oral 

barium �tudy for many weeks or months. Failure 10 fill dot'S not necessarily 
indicat�diS(>ase; also, most patients are nJ!.by-mouth as emergencies, thereby 
prl'Cluding oral b.lrium as a test, although were it to fill up with conlrilst that 
would rule out appendicitis as thee,luse, thus rl"quiringalt{'rnati\'e pathology 
to be sought. 

Point of interest: Colonic diverticula may rl'lain barium for many weeks or 
months after a barium enema or meal, causing possibly dozens of \'ery dense 
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The appendix con,inuOO 

Fig. 3.12 - Finding of gas in the lumen of the oppendiJ( (orrows). 

opacities around tht:' colon. If you Coln $C(' what looks like this, look in Ihe notes or 
X·ray packet for the culprit. 

Remember. Ret.lined barium from radiological studies isa rare but recognized 
cause of appendicitis. 

Footnote: Non-invasive preoperoltive imaging assessment for appendicitis 
may now be sought by ultr.lsound .md cr, looking for an appendicolith, a dis­
tended. appendix >6mm in diameter, and surrounding inflammatory signs of 
oedema or fluid. 
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Volvulus 

Volvulus or 'twisting' can aff<'Ct ,lilY p.lrt of the intra-abdominal gaslroinlestinill 
tract, including the stomach and sn't.1JJ bowel, but this is relatively rare. 

More common, but still rdatin·ly rare comp.lred with all olh!;'r causes of 
obstruction of the large bo"·c1, is \'olvulus of thl.' sigmoid colon and the caecum 
in western countneo;, although It tends to be more frequent in Africa, for example. 

Si9moid volvulus 

This (Fig. 3.13) U!.ually occurs 111 elderly patient!. who han' redundant loops of 
sigmoid colon on a long mesentery and a hi!,tory of constipation. Subacute 
manifc:.tiltiuns or vagul' symptoms may occtJr but in thl' acute form the p<1tient 
may become r.cwrdy ill with abdominal p.1in, complete constip.ltion and, on 
PR, an empty rectum. Delay in diagnosis may lead to ischaemia, gangrene, 
perforation and dt'alh. 

Look for: 

• A grossly distcnded loop of sigmoid colon extending from tnt> pelvis to under 
the diaphragm. CompressIon together of the two medi..J.1 w.db produces the 
'coffee bean sIgn' &eel films may show exceo;si\'e quantities of gas reiali\"j> 
10 fluid > 2; I 

• A lack of hilUstra. These are t'ffaced by the enormous distt'n5lon, but other 
loops of colon underlying it may simulate hau�tra in Ihe> diste>nded loop. 

• Apex above tht' 10th vertrera in the thoracic Spill(>, again a measure of the 
�\'erity of d�tension that occurs in a tru£' volvulus. This pomt is off the top 
of this Iilm, whIch was only one of several needed 10 demonstrate the enhre 
abdomen and chest. 

• ConvergCllC(' of lower margins of Ih£' distl'llded loops on the lefl 
• u\'er o\'crlap Sign � indicative of Ihe degn'(' of dIstension of the bowel, i.e. a 

colonic loop 10 the height of the liver Of above II on the right. 
• Left flank overlap sign - indicah\'e of dlstem.JOn of the sam£', i.e. Ihe left hmb 

of the 'COffl� be.ln' overlies the descendmg colon, which m,ly be S('('n behind 
it. 

• 'Free air' - �lgll of perforation (not present here yl1l 

These are the> claSSic signs of a sigmoid voh'ulus. but in some pallents the 
radiological signs ilre atypical and therefore less obvious. Retrograde running-m 
of contrast mlodium per rectum may show a twisted beak-like or 'bird of PR')" 
Sign at the poInt of com'ergenceof the distended loops and confirm the diagnosis. 
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Fig. 3. 13 - SupineAP radiograph. Sigmoid volvulus. An elderly instirutiono/ized 
woman aged 76 with on acute exacerbation of long-standing infermiNent 
abdominal sympfoms of pain and distension, and prior constipation. Nate the 
distended sigmoid. This is the famous 'coffee bean' sign. 
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Volvulus CIOt1�,.,.,../ 

This condition may respond initially to endoscopic tub.ll lllilnipulation and 
decompression, but most will recur. Dcrinith·e surgery with partial colonic 
resection may then be required. 

Perforation and gangrene constitute an acute emergency and require 
immedaate surgical intm'enlion. 

Inflammatory bowel disease 

II 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 
p..ltients presenting with exacerb.lhons or complications thereof, and other than 
In obstruction it plays li ttle part in the assessment of small bowel disease, (or 
which barium studies are required. The nonn.ll colon, however, usually contains 
semifluid faecal matter on the right-hand side and more solid faecal llliltter on 
the left-hand side. 

In suspected inflammatory large bowel disease Iherefore look for: 

An .bsence of fonned faec.' m.Uer in the le.ft-h.nd side of the colon. 

This in<licales that the ooIon is nol carrying out its function properly, i.e. storing 
its contents for a sufficiently long time and absorbing Willer from them, and these 
patients will usually have a history of diarrhoea. 

Diarrhoea of course has many causes (see oppositl'), including gast rointcstinai 
tract in(('(lions and the use of aperients e.g. in the preparation of p..llients for 

radiological procedures. AI times this can be 50 marked as to produre a ,·irtually 
fal.'Ce5-fr('E' and 'gasless' abdomen. 

The patient's hislory - e.g. of recent foreign travel, self-medication or the 
medical use of suppositone. etc. - therefore becomes paramount. 
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Inflammatory bowel disease con�nved 

Causes of diarrhoea 

These are conveniently dh'ided into acute and chronic. 
Acute 

• Infections, e.g. gastroenteritis, food poisoning 
• Dietary excesses: lager and hot curries! 
• Traveller's diarrhoea due to [.coli, E,r/amoeba, Sirigt'lill etc. 

Noll': The 'gasless' abdomen, where the X-r'ly shows a lack of faecal matter and 
almost total absence of gas, may indicille early obstruction, diarrhoea or lilxMiv(' 
'"'. 

Chronic 
• Inflammatory bowel disease «(rohn's, ulcerative colitis) 
• Malabsorption 
• Infection (parasit�) 
• Malignancy in bowel 
• Gl surgery (vagotomy, p.lrtial bowel resection, blind loops etc.) 
• Constipation (in the elderly) with 'overflow diarrhoeil' and rectal plug 
• L.1X,ltivl'S 
• Endocrine causes 

p.l!1creatic insufficiency 
pancreatic neoplasm 
thyrotoxicosis 
diilbetic autonomic neuropathy. 

Complications of inflammatory bowel disease 

Small bowel 

This usuillly invoh'l'S Crohn's diseilse ilnd plain films may shaw intestinal 
obstruction or signs of fistul.1 f001l.1tion leading. for example, to air in the urinilry 
tract (blildder, ureter, ren,,1 pelvis) or the biliary system (i.e. bile duct). Rarely 
malignancy mily supervene. 
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Inflammolory bowel diseor.e eor!Muod 

Lorge bowel 

Look for (Fig. J.I�): 

• The generalized lack of formed f'll'Cill matter 
• The <>edematous folds of mucosa, l'SpeOally in the trans,,"erse colon. 

This is called 'Ihumhprinting' and ilt u!.uall;.- .I m.lnifl'Station of arutt' dnd severe 
IIIn,lmmallon III the colon due to umah\,"{' colitis. There are, however, m.1n;.­
causes of lhumbprinting, the more common ones including: 

• Crohn's dise.1se 
• Ischaemic colitis 
• Intramural hacmatoma 
• Metastases 
• Lymphoma 
• Psl'Udomembranous colitis 
• AllergIC rt'achons {'colonic hiv�'l. 
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Inflammatary bowel disease cont",Uffd 

Fig. 3. 14 -A 43·yeor-ofd man with acute diarrhoea passing slime and bleeding 
per rectum. This is a supine AP film showing on acute exocerootion of ukerative 
co/itis. 
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InRomrnolory bowel disease cotIM<i«I 

This (Rg. 3.15) is a case of toxic meg.lcolon or toxic dilatation of the colon. 
Look for: 

• C£'neralizcd or localized dilatation of the lumen o( the bowel (> 6cm) 
• Lobulatoo masses in the lumen (inflammatory pseudopolyps) 
• Excessl\'e gas 
• Absent filcces (note that the intralummal masses are smooth and con!.lin no 

mottling due to pockets of gas) 
• Gas in the wall of the bowel (not pn'S('nt here, but may indicate immmcnt 

pcrl"oration) 
• Evidence of free gas - pneumoperitoneum - 'double wall sign' if the bowel 

has pt'rforatl-d. Not present here 
• Evidenct' of gas in the portal vein. Not present here. When present this is 

usu.llly an antemortem event. 

Toxic dilatation of the colon is an acute surgical emergency and this patient 
required an emergency colectomy, which was carrioo out forthwith. 
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Inflammatory bowel disease con!,"""; 

Fig. 3. 15 - This is 0 35·yeor<JlcJ man who was admitted in 0 stote of shock with 
bloody diarrhoea. He hod 0 history of II/cero/ive colilis. 
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Cater 4 
Abnormal Gas 

• Gas is the body's own natural contrilsl medium and its appearance as the 
darkest density appearing on X-rily films �hould now be fumiliilf to you, 
l'SpL'Ci,llly in the abdomen as we)) ilS in the chest. 

• Most of the hme it is confined 10 Ih(' tumen of the gut, when' vou Colli male 
great use of it 10 dedU(C the diameter, ilnd mUCOSolI stale of the bowel wall. 
Howe\"t�r, toc problem is: 
(a) thal lhe gul is usually undergoing peristalsis of varying dcgll.'t.'S, so 1n.11 
(b) enormously variable quantities of g.tS may be pl't.'Setll from pah("n\ to 

patient and from time to time, both of which tax the obsen'('f to try 
and interpret correctly. Often only parts of the bowel all' visible. 

(c) adhl'l'\'nt faecal l'('!,idue nt.1Y slmulilte mucosal abnormality in the colon, 
as mily residual food in the stomach. 

• Much l� frrquently, but mlbl importantly from the di.lgnostk viewpomt, 
owing to a variety of pathological pl"OC('SSeS gas may escape from th{' lum£>n 
of the gut mto tht' peritoneal cavity. as well as into the rctro!J{'ritonl',ll SP.1CC. 

• More subtly, it may track into the wall of the bowel itself ,md, by fistula 
(ormation, further b�ak into othl.'r S)'l>lems such as the urinary or bili..lry 
tracts, or e\'en out onto the surfact> of the skm (mterorutanl'OUS fistuldl. Gas 
may also track down into the abdomen from the chest, form in abscesses as 
a result of mfection with Sols-producing organisms, appear in vessels !luch as 
Ihl.' portal vem asa pn.-tt'rminal event, and also appear asa result of iatrogenic 
activilles such as emboliZiltion procedures (e.g. in the kidney), 

• It must be understood that exlTilluminal mtraperitonl.'<ll gas is to be t'xp«led 
after surgery, laparoscopy or pcntoneal dialysis, so that the radiologist llm�f 
be given the relevant clinical information dnd nol b..> misled into diagnosing 
p.1thology incorrectly as a result of failure by the clinician to provid(' it. 
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Abnormol gos conMood 

• Conversely, after an iatrogenic procedure such as endoscopy extra luminal gas 
should not be c)(p<'Cted, and ils presence in that situation indicates a 
catastrophe, i.e. JX'rforation of the gut. The procedure need not have been 
Itthnically difficult for this to occur. 

Pneumoperitoneum 

ThE- radiological signs of a pneumoperitoneum are among the most important 
signs in radiology, indeed in mL>didne. Sometimes the amount of free gas is small 
and you may have to work to demonstrate it. Miss it and the patient may die. 

look for: 

• Bilateral dark crescents of gas under both hemidiaphragms. NB Figure 4.1 
was taken erect, so the gas has risen. This is a large pneumoperitoneum, bul 
small amounts of gas Tl."'quire time to rise to the subdiaphragma tic position 

so it is 11 good idea to leave tht' patient upright for 10 minutes to allow this to 
happt'n before taking the X-ray 

• Cas may appear on one side of the abdomen only, usually the right 
• No gas may be seen if the perforation has be'Cn sealed off by the omentum 
• If only a small amount of gas is PTCSl'llt 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 aHcnlion to detail as little as Iml of free gas 
may be demonstrated. 
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Pneumoperitoneum eotI'In'-/ 

fig. 4 I - Bt fred ches/lilm. 60-year-old polienl willr 0 his/oryof uker disease, 
presentmg WIIIr acute abdomina' pom and boorcJ./ike rigidity rn the abdomen. 
Note Ihl!l brloterol radiolucent cofleclions of gas under each hemidiophrogm. 
Thij wos due /0 0 perforoted duodenal ulcer. There is olso a moss in lire left lung 
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Pneumoperitoneum conrinved 

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

Look for. 

• The double-wall' sign <Fig. 41), i.e. both sides of the wall of loops of bowel 
become visible because of air on the inside and air on the outside - try to 
find an isolated viscus such as the stomach or bowel loop, but remember 
thai closely apposed loops may give a false positive 'double-wall' sign 

• 'Football or dome sign'. With a large pneumoperitoneum the undersurfaceof 
the diaphragm may besuTTOundcd by air, giving a darkdome-likeappearance 

in the upper abdomen even on supine films 
• Visualiz.1tion of falciform ligament - 'Silver's sign' 
• Gas in the scrotum in children 
• In seriously ill p.1tients the use of en'd films may not be possible and decubitus 

films with the left side down centred on the right upper nank should be 
taken. 

Bright lights may be required to see this are� properly, as for technical reasons 
the films often come out vcry dark in this situation. 
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Pneumoperitoneum cotlhnued 

Gas 01 falciform ligament 

Both 
sides 
, .. , 
here 

Only 
0"' 
side 
01 
colon 
wall 
,,,eo 
here 

4.2 - Pneumoperitoneum - 'doublet-wall' sign. This is a supine abdomen showing 
some of the more subtle signs of a pneumoperitoneum. 
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Pneumoperitoneum COMJWIId 

Thecauses 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 de\'eJop signs of peritomtls. 

Cruci.lli bet: Speci.al vigil.llnct must be exercised in dealing with p.lltients on 
lugerdoses of steroids. Th� drugs both predispose the patient to erosion .lind 
prrforation of the upper GI tract .and then mask the symptoms <lnd signs. The 
di.llgnosis of perfor.lltion then relin entirely on the X-r.lY, so .lI high indu of 
suspicion for this phenomenon must be m.llint.ained. 

l\ote CAg. 4.2): 

• The diaphragms are not visible, nor ,my g.ls beneath them 
• FTl'e gas, howe\"Cr, is definitely present as both the inside and outside walls 

01 parts of the colon are ,'isible, I.e. the 'double-wall' sign 
• Gas is tracking up the falciform ligament. 

Causes of a pneumoperitoneum 

With peritonitis 

• Perforated peptic ulccr (stomach or duodenum) 
• Intestinal obstruction 
• Rupturt.>d diverticular disease 
• I'enet.rating inJUry - gunshots, knife-wounds elc. 
• Ruptun.>d mflammatory bowel disease (e.g. megacolon) 
• Colomc infections (typhoid). 

Wilhout peritonitis 
• Past laparotomy 
• Past iapaTO!;('OPY 
• JeJUnal diverticulosis 
• Steroids 
• Tracking from chcst (pneumothorax) 
• Pentaneal dialysis 
• Vagmal insufflation (douching. squatting. oral sex, postpartum exercises, 

watc.>r-skiing) 
• I'nl'umatosis coli 
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Differential diagnasis of a pneumoperitoneum 

Many important phenomena can simulate a pneumoperitoneum and lead to 
misdiagnosis and unnecess,lry surgery. with all its medical and medico-legal 
complications. A good selection of these is shown to emphasize their crucial 
importance. 

linear atelectasis !Fig. 4.3) 

• Linear atelectasis is a phenomenon that occurs in the lungs. usually at the 
.. "'. 

• II is frequently as!>OCiatcd with infection or pulmonary embolism and is 
commonly seen after anOlesthetics in the postoperative state. It fom\s dense 
horizontal or curved b.lnds which may simulate the diaphragm. 

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

Note (Fig. 4.4, p. 94): 

• The band of incTCOlsc(\ density running just above the medial part of the right 
hemidiaphTOlgm. creating a lucent view of the air in the lung beneath it and 
simulating a pneumoperitoneum. 

• This is a more subtle example of linear atelectilsis following anaesthesia. 
Nothing had been done to the abdomen. 
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Differentiol diognosis of a pneumoperitoneum conJinUfld 

Fig 4 3  - This is 0 case 01 bilateral /ineoro!eleclcuis simulating 0 
pneumoperitoneum 
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Differential diagnosis of a pneumoperitoneum conlinwd 

fig. 4.4 - This is a �staperative general anaesthetic potient who has just hod 
ENT surgery. Detail from right bose of 0 chest X-ray. 

Chilaiditi's syndrome - colonic interposition 

Note (Fig. 4.5): 

• The incidental finding of pockcts of gas beneath the right hemidiaphragm 
• Multiple Jxlnds of mUCOS<ll folds indicating gut. This is colonic interposition. 

An abdominal film ShOWlod cuntinuity with the rest of the colon 
• Rarely the small bowel may interpose as well 
• This may be intermittent in n,lture, i.c. pTCSt'nt on one occasion and gone the 

next. 

It may be seen with shrunken livers (cirrhosis), in COPD with a large thoracic 
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Differential diagnosis of a pneumoperitoneum (Ot'IM....d 

F19 4.5 -Chilokliti's syndrome Colonic inlerposition. This is the chest X.roy of a 
60-year-old male With chronic lung disease 

outiet, postopt'rativdy when the sur!;oon h,lS pushed the gut out of the way 10 gct 
at something ('be, or l>ponldnl'Ousl� 
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Differential diognosis of a pneumoperitoneum continued 

Meteorism 

Look for (Rg. 4.6): 

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

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

."' 
• 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) 

u.ok for: 

• Ruid levels under either hemidiaphragm, more commonly the right. 

This usually occurs postoperatively in a very sick patient. Part of the gas will 
often have betm generated by organisms and will not all be residual from the 
laparotomy. Ultrasound 1Th1y be very helpful in demonstrating fluid, but will 
tend 10 be blocked by any gas that is present. CT may then be required. l'J.lin X­
rays, however, of len first alert one to the diagnosis. 
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Differential diagnosis of a pneumoperitoneum conlif!Wld 

Fig. 4.6 - ChiIJ with meIlIorism This is rhe X-ray 01 0 young child wirh 0 suspected 
chest infechOil who hod been Cl)'lng profusely before rhe mm wos token. 

97 



Rarer prablem� causing a simulated pneumoperitoneum 

• Skin folds, especially in the elderly, infants and severely dehydrated p.ltil'nts 
• Cortical rib margins overlapping diaphragms 
• Lobulated diaphragm with gut underneath one or more humps. 

This is a matter for c.lrerul inspection and an.llysis 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 b..lrium) c.m be 
given to try and demonstrate a perforation, under scref'ning control by a 

radiologist. Barium should not be used as it is harmful and dangerous should it 
escape through it perforation into the peritoneal cavity, exacerbating infection 
and causing barium granulomata. 

NB Just occasionally one or other of these phenomena can coexist with � 

genuine pneumoperitoneum. Dual p�thology 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 cardiophrenic fat pad at the apex of the heart. 

This is a lipoperitoneum, i.e. it collection of fat beneath the left hemidiaphragm. 
Note its similarity to it 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 due to the diagnosis. 
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Rorer problems conMu«i 

lucent stripe of lot simulating 0 pneumoperitoneum 

Fi9. 4] - Detoil from one of 0 number of idenficol chest X.roys taken on this 
paliento�er se\l8rol years. 

Distended gastric fundus 

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

Look for: 

• A fluid level in the erect position, as seen on most nonnal chest X-rays 
• Typical disposition of the stomach in continuity 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 total thickness will approximate to more like 4-
5 mm in total. Proceed with caution, however, as exceptions can ecrur. 
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Gas In the retroperlkmeum 

On occasion gas may collect in the retroperitoneal space and cause a 5O-<alled 
pneumoretmperitoneum. However, it is usually due to rupture of p.1rts of the gut 
with retroperitoneal components, e.g. the duodenum or rfftum, either 
spontaneously d ue to 1'" thology or following instrum('Iltation, such as endoscopy, 
or J'l'nctrating injury <e.g. a slab wound). 

At one time the deliberate introduction of g.lS into the retroperitoneum was 
carried out as a diagnostic procedure, by inserting a needle through the perineum 
and injecting carbon dioxide - 'presacral pneumogr,'phy' - to demonstr,lte renal 
or adrenal masses, but this is now completely obsolete. Nevertheless this 

illustration of thl' technique ... hows well what to expect and what you will see 
when it occurs. 

Note: 

• Th{' inten:>e black dcnsity surrounding the psoas muscle margins, the kidneys, 
adrenals and spleen 

• M,uked {'nlargcmcnt of the right adrenal and spleen 
• Associated gas in the peritoneal cavity, which may or may not (as hen» be 

prcscnt. 

NB Ga ... in the n>tropcritoneum is a serious radiological sign and "'-"quires 
urgent assessment to find its cause, although the preceding hi ... tory is usually 
obvious. 

NS A ldck of Sols under eilher hemididphr.lgm on erecl films does nol exclude 
d perfor.ltion, �nd air in the relmperitoneum will not neces�rily be dssociated 
with air under either hemididphr.lgm. A posteriorly perforating ulcer may lead 
to air only in Ihe relroperitoneum. In mllssi!lt perforations free gas may readily 
be seen under both hemidiaphragms, even on SlIpillt films. 

Of len, howe\'er, retroperitoneal gas is present only in small quantities and 
constitutes a subtle radiological finding. 

But do not mistake stn>ilks of dirt in th(' {'rector spinal muscles for retroperi. 
toneal gas 111 the elderly. 
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Right 
adrenal 

Gas in the relroperitoneum C(III;i�.....I 

Fig. 4.8 - Retroperitoneal gas - old X-ray from a deliberate case of 'presacral 
pnvemogrophy'. Nate the intense 'negative contras/' highlighting of the kidneys. 
Note also the enlarged spleen and big right adrenal gland. 
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Postoperative abdaminal X-rays 

lbcre are some important facts worth emphasizing about these films. Free gas in 

the abdomen is normal after surgery and usually diminishes day by day on the 
early supme films. If the amount of gas does not diminish it may mdicate the 

breakdown of an anastomosis or leakage from the site of recent surgery. 
After several days, when the patient is feeling betler and sat up. the gas rises, 

and it may then appear that a lot more of it is suddenly pll'SCnt underneath the 
diapluagms when prt.'Vious supine or semirecumbent films are comp.ued with 
erect ones. Remember this phenomenon and monitor it before misdiagnosing a 

'leak'. The patient's clinical state wil! be a good guide. 
lips: 

• T.lke 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 X-ray, and lung bases that 'cannot be shown' due to obesity 

or poor inspiration on conventional chest X-rays may show up p.lrticularly 

well on abdominal films - for ba5o11 atelectasis, effusions, cavities, met.lstases 

,t<. 
• 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 lUbes. 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. 
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Ga� in the biliary tree 

This has already been touched on under gallstone ileus. Remember, the 
gallbladder and bile duct are not routinely \>isible on plain X-rays and, when 
iUustr,lted in texts, have usually been injected with contrast medium so thai they 
show up white. II is important, howC\'Cf, to learn to identify familiar anatomICal 
structures presenting in an unfamIliar way, that is, when outlined by gas. This is 
known as 'negative contrast' 

The clinical stale of the palu>nt w1ll be a good guide as to the potential 
seriousness of finding gas on X-ray in the biliary tree, e.g. \'erY sick with gas­
forming org.lnism mfechon, or clinically well due to previous choledocho­
duodenostomy surgery. 

In the past carbonatl'd. drinks have been given to children with bile ducts 
allilstomosed to thfo gut to fill them with COz and monitor their subsequent size 
- a form of 'coca-colagram'- thereby avoiding the risks of iodinatl'd. contrast. 
Ultrasound would now be used, however, and can detect gas by bright echoes 
('ootlng from the bile ducts. 

Gas in the wall or the gallbladder 

Asopposed to gas In its lumen, gas can ocror in the wall of the gallbladder it5('lf­
so-called 'emphysematous choJecystitis'- due to infection with gas-forming 
organisms, especially 10 diabetics. It looks Similar to gas 10 the wall of the Urin.lry 
bladdl'l' (see Fig. 4.\2). Other tllM those staled on page 63, causes of gas in the 
biliary tree include: 

• Crohn's disease 

• Pancreatltls 

• Parasites, ('.g. ascariasis, 
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Go� In the urinary tracl 

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
fonning infection or fistula formation. 
Causes of SolS in bladder lumen (see X-ray on p. 182) 

• latrogerlic, e.g. cystoscopy 
• Due to fistula formation. 

Causes of bladder fistula 

• Malignancy of bol\'el, bl<rdder, genitill sySll'm 
Crohn's disease 
Diverticul;u disease 
Postoperatively ('controlled trauma') 
Trauma (uncontrolled) 
Radiotherapy 
Foreign body 
Ulcer,ltive colitis. 

Note (Fig. 4.9); 

• 

• 

• 
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The distension of both collecting systems from the obstructing effect of the 
bladder carcinoma 
lllC white outline of the left renal collecting system by contrast medium -the 
usual 'positive contrast' from the Lv. injection 
The black outline of the right renal collecting 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 tract oominl>«l 

Fig. 4.9 -Gas in the collecting system. This is the film of on /VU se'/,uence from 
a potient with a carcinoma of the bladder who, in oddition to aematuria, 
complained of passing 'foam', with bubbles in his urine. A Fistula hod Formed 
with the bowel, allowing 90S to enter the bladder and the right ureter. 
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Intramural gas 

Having assimilated the notion of gas as the body's natural contrast agent for the 
purposes of diagnosis within the bowel, and evidence of the very serioussituation 
of escape and leakage from it, it is now necessary to recognize and understand 
the significance of gas in the wall of certain 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): 

• 

• 

• 

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
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). 
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tnll'amural 
9" 

Intromural gO$ Cf)<Ihn-=i 

Fig. 4. 10 - A young inFant presenting with Pfostrotion and bloody diarrhoea. 
NoIe the Yltry cleor edge of the colon oullmed by gas in the wall 01 the bowel 
This is necrotizIng enterocol,tis. 
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Intramural gos conlmu«J 

Pneumotosis coli 

Look for (Fig. 4.11): 

• CdS cysts protruding into the lumen of the large bowel causing a multlplicity 
of small pockets, far in eXCl'SS of normal in the right upper quadr,mt 

• Distortion of the normal mucosal p.lttern 
• Evidence of perforation (not present here) - this may be localized or 

generdli7ed, i.e. a pneumoperitoneum, or tracking into the mesentery. Thl"St' 
'poppings' of the gas cyst� are usually benign but present with recurrent 
bouts of abdominal p.lin. 

There nMy be an associatl>d oolilis in Ihese p.ltil'nts and occasionally iI psychiatric 
history. 

Fig. 4. 1 1  -A 54-year-old woman with recurrenl abdominal poin and diarrhoea. 
This is pneumolosis coli. 
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Gas in the bladder wall 

Note (Fig. 4.12): 

Intramural gas COfllonued 

• The multiple irregular lucent pockets overlying thearc of the bladder outline 
• This is 'emphysem..1tous cystitis', associated \vith gas-forming organiSms in 

the wall of th{' bladder 
• A large rectal plug surroundl>d by gas can look similar, so careful analysis is 

necessary but th{' gas margin is usually smooth. 

fig. d 12 - This i$ the lower abdominal X-ray of a 5().yeor-oicJ mon with severe 
Llrinory Iract infection The palien! wos diabetic. 
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Causes of intromuralgas 

Common 

• 

• 

• 

Inflammatory bowel disease- may bea sign of impending perforation in toxic 
dilat,lIion of the colon, a complication of ulcerative colitis 
Ischaemia of the bowel causing incipient necrosis/infarction, due to: 

strangulation 
volvulus 
necrotizing enterocolitis 
obstruction (premature infants) 

Pneumatosis cystoidcs. Usually benign. Often an incident.l1 finding on X-ray 
(p. I08). 

Rare 

• 
• 
• 

• 

• 

• 
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Diabetes with infected gut wall (also gallbladder and urinary bladder) 
Iatrogenic (post endoscopy, biopsy, surgery) 
Obstructive pulmonary disease tracking down from chest (asthmatics, COPo 

patients) 
Peptic ulcer disease 
Penetrating infury 
Steroids (may be silent), 



T Intra-abdominal infection 

Approach to the problem 

A very high index of suspicion must always be maintained for the possibility of 
intra·alxlominal infl-etion, 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 foonation from rupture of the appendix or an infected colonic 
diverticulum, although these will usually be accompanied by pain. Penetrating 
injuries are also a potent source of transfer of bacteria into the alxlomen (knives, 
bullets etc.), causing peritonitis. 

Abscess formation leads to pus, and a large liquid collection may be readily 
detected by ultrasound or cr but remain only as a vague mass density or even 

undiagnosable on plain films. In the presenteof gas-forming organisms, however, 

C1ther multiple small bubbles or abnonnal larger collections of gas and fluid may 

enable a plain film diagnosis of abscess foonation to be suspt.'Cted, and indeed 
the gas thus fonned may block acoustic access and render the plain film superior 
to ultrasound for diagnosis in this regard, but not cr. 

When an abscess is fanning 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 abscess is the constancy of its position, so 
100k for the gas that has not moved' on serial films. Try to get ert'Ct 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 
an abscess but will tend 10 lack mucosal folds. It is easy to mistake a fluid level in 

an abscess for jusl another loop of bowel in the early stages of its evolution. 
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Fig. 4./3 -This is the supineAI' Film 01 a 12-yeor. old man odmit/ed WIth marked 
left lower abdominal porn and tenderness. The potient was known to hove 
extensive diver/reulor disease, most profuse in the sigmoid. This is on cnmrior 
abdominal well abscess caused by tracking oot fo /he left from on infected IVplured 
sIgmoid diverticulum, which hod eroded inla the bYer left overhoflfing (obesltyl 
anterior abdominal wall. 

Look for(Fig. 4.13): 

• The large left·sided circulM lu�nl aTea over the [('(I hlp, left iliac blade and 
left pelvic region. This is gas lying .lnteriorly in a large abscess cavity 

• The multipledenseopadties in the pelvis- this is retain«! barium In divertlcuiJ 
from a previous enema, indicating that the p<llient has diverticular disease, 
and indica ting a likely cause for Ihe current problem 

• The large gas-liquid lew] over the left hip n'gion on the second l'n.'C1 film 
(Fig. 4.14), The weighl of Ihe fluid ""d general downward movem(>nt of 
structures in this position is typical. II is too big, high and lateral to be either 
a femoral or an mguinal hernia. Needle asplf<ltion confirmed pus. 
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Intro-obdominol infection COl'lh� 

Gos-liquid level 

Fig 4 14 - left lower onterior woll obsceu (erect film). 
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Inlro-obdominol infection COfI�"WJd 

NB Occasionally an absce<;s may (orm Wlthm a solid organ, creatmg a gas -
liquid leo.'cl, c.g. in the Ii\'t�f, spleen, and 0( course the bram. 

Look al (Rg. 4 15): 

• The gas collection under the nght henudiaphragm 
• Theassociated fluid levels. This is pus in the abscess, indicating multiple loculi 

and an erect film 
• The thinness of the right hemidiaphragm, indicating this is a 'na\..ed 

diaphragm' 
• The absence of any nlucO!><ll folds, supporting the conclusion tll.l1 this is nol 

part of the gut, Lt.'. colonic mtcl'J'O!'il1on, or Interposed smaU bowel. 
• Elevation of Ihe right hemidiaphragm. This m,lY or may not be present. 

'Splinting' of thc right hemidiaphrilgm mily also o<:cur, i.e. paralysis on 
screening. but 'scrctning of di.lphragms' is now an antiquated concept and 
doe-. not rule out a subphrenic abscess. 

• E\'idl'nce of an ,l<;sociolled pleural effu�ion or lobar collapse on tht· Solme side. 
which I1lclY or may not be present (not here). 

Confirmation and imaging gUldiince for drolmage may be carrioo oul under 
ultrolsound or cr conlrol. 
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Intro-abdominal infection con'ml/Od 

Fig_ 4 15 - RighI subph�ic abscess A 63- yeor-old woman who hod a 
cholecys,ectomy carried auf 8 days before, who is now pyrexial and tender in 
the righ , upper quadran,. This is a large righl·sided subphrenic obsceSJ. 
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Cater 5 
Ascites 

The accumulation of (ROC 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 lOp of this pool of ascitic 
fluid and take up .1 central position. Some separation of the loops themselves 
milY also ocrur ix,(Juse of the accumulation of fluid between them. 

Also look for: 

• A bulging shape to Ihe abdomen 
• A dense central grey part and sharp cul-off laterally, with dark flanks, due to 

the marked distension and abrupt changl' in curvJtUIl.' of the abdomen 
• Gn.--yness or 'ground-glass' appcarancedue 10 reduced contrast, and increased 

greyness CJuS('(! by increased scattered radiation from the distension and 
fluid 

• Medial displact'lJl('tlt of the colon ,lway from properitoneal fal stripes, of the 
inner abdominal wall. To be seen, this usually noquires a brighl lighl behind 
the film 

• Loss of definition of liver lip, psoos margins, kidneys etc., due 10 surrounding 
fluid. As little as 7-10 ml of fluid may cause the liver tip to disappear 

• Elevation of both hemidiaphragms (severe C,lSCS). 

Causes of ascites 

• Hypoprotcinaemia (loss from gut or kidney) 
• Cirrhosis of li\"('r 
• Congl'Stive heart failure 
• Inflammation (p.1ncrealitis, tuberculous nodes) 
• Malignancy with peritoneal metastases 
• Lymphom'l 
• Occlusion of inferior \'cna cava 
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Ascites COMfIlJed 

F'9 5 '  - AKiteJ Supine radiograph of a cirrhotic 48-year-old patienl with 
cenlrally placed loops of small bowel ond a distended obdomen. This is oS(:!tes. 

• Ma,lnutnlion 
• Nrphrotic �ynJro1ll(' 
• Constricli\'l' pericarditis. 

Ascites usually starts toattumul;lie in the pt.'lvis, tracks up the p<lr.lcolic gutter;, 

till", gradually fills the abdomen. 
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Cater 6 
Abnormal 
intra-abdominal 
calcification 

The (<luses of pathological calcification within the ilbdomcn aTe many. Only the 

morc common and important ones encountered in everyday clinical Tildiological 

practice will be described. 

Abnormal vascular cokilicofion 

First remember that important medical conditions such as diabetes and chronic 

renal failure can cause premature vasculM calcification - another good reason 

for checking the age of your patient both on the name badge from the dat(' of 

birth and against any established degenerative changes in the spine. 

Aorta/aortic aneurysms 

If necess.uy, go back and revise the section on the normal aorta (pp 24-25). Get 

into the habit of looking for the aorta on rotry abdominal film, young or old. If 

necess.uy make it your 'filvourite orgiln' (see hints at end of book). 

Crucial fact: You must develop iI very high inde1C of suspicion for abdominal 

aortic aneurysm because this condition is so dangerous yet so potentially and 

eminently treatable by surgery or stenling, and it is frequently picked up as an 

incidental finding on plain abdominal X-rays. 

TIle patient's life is then well ilnd truly in the hands of those who see his 

films, and abdominal aortic aneurysms have repeatedly been missed on X-r.1Ys 

in the past, these patients subst,<]uently 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 Sdve the patient's life. 
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Aortic oneurysms conh'nuecl 

Fig, 6_ I - Aortic aneurysm A 65·year-01d diabetic and lifelong smoker. Nole 
!he Jorge colcified mass bulging 10 !he left This is on abdominal aortic aneurysm. 

Look for (Fig. 6.1): 

• The typical thin line of calcification in the wall of the aorta. Most an('Urysms 
bulge to the left, but occJSionally they m,1Y bulg� to the right or symmetrically 
about the midline and sllll li(> entirely over the spine 

• Associated calcification III the iliac arteries, which is also present here. 
Aneurysm� m,IY form in Ihl'Se vessels as well. 
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Aortic aneurysms g)tI/"' .... d 

Clinical/radiological problems 

• The physician or surgeon may think he feelsan aortic aneurysm in theal:xlomen 
and requesls an X·ray 'to exclude It'. Thin patients, or patients wIth 
exceptionally lordotic spines, may well ha"e a very palpable or 'thrustmg' 
aorta, as may hypertensives, so a normal aorta may simulate �n 
.meurysm. 

• An obese patient may ha"e a big aneul)'5m which cannot be confidently 
palpated, although you may be able to feel It when you know it is there! 

NB Inability to palpate an aneurysm d(H$ nol mean the patient has nol got 
one. You should nol be digging 100 hard OInyway, in use you burst .n 
undiagno�d OIneurysm. 

• Most aneurysms cont.lin thin rims of calcific.ltion in their walls, but overlying 
gas, colonic material and X-ray scatter may make them very hard to find 
The edgeof the rim may lie just oil the edge of thespinc and be mISinterpreted 
as part of the spine. 

• Some aortic aneul)'5ms have insufficient calcifica tion in their walls to be St.'t'n, 
but nonnal anatomy may save the day. 

Look for. 

• A normally mldfic;:! aorta (P.1IicllIS over 40) over the spine with p.lrallel or 
convcrging walls: this dOl'S exclude an aneurysm, but both walls mu.<.1 be 
uncqui,'ocdlly idl.'lltified to do so. 

Se aware, howe,'er, thai notl't'l'F'Y body's aorta cdlci£ies - C\ Cfl  in the elderly. 

I'oints to ponder. I. Around 6 (KX)  men dic in the UK each year from ruptuJ't.>d 
abdom"",1 aneurysms, and some of Ihem "'we already had abdomill.ll X-rays 
laken 

2. Albert Einstein died of a ruptured abdommal aortic aneurysm. 
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Aortic oneurysms con,inl!l1d 

Other more complex problems 

• The aorta may be tortuous or bent but not aneurysmal, an aneurysm in an 
artery being definoo as loss of p.uallelism in its walls. 

• Onlyoneofthe two waus or a tortuous but parallel-walled aorta may bevisible 
- usually on the left, looking like an aneurysm when one is not pr('S("nl. 

• A true aneurysm may iuwe one wall bulging to the right of the spine - get 

used to looking for it here as well. 
• Rarely some aneurysms are so large (e.g. > 8 an) and their calcified walls so 

far apart and ,ltypical that they go undetected if the OOseI"\'er is unaware of 
this phenomenon, or they may blend with th(' sacroiliac joints lower down. 

• Most aneurysms are asymptomatic. 
• Very rarely th('superior m(!Sel1lericartery may calcify and, taking a long curved 

course to the left of the spine, may simulate an aortic aneurysm. In this 
situation, however, the aorta itself is likely to be calcified and should be visible 
as well. 

Look at (Fig. 6.2): 

• The thin rim of calcification 10 the left of L4 and distal to it 
• The even more subtle rim of calcification to the righ t of L4 ad�lcent to the 

lumbar spine. 

The patient had non-opaque gallstones. This was the typical incidental 
radiological pTeS('ntation of an abdominal aortic aneurysm, or 'triple A'. It was 
II'II.'>Sed by the first two doctors who looked at the film. 

Look at (I'ig. 6.3): 

• Tht' unequi\'ocal focai l'xp.lnsion of tht' calcified wall of the abdominal aorta, 
confirming the presence of an aneurysm. 

NO All images on X-rays an? slightly magnified and this includes aneurysms, 
but aortas ovC'!" 3 em are usually n?garded as aneurysmal. Some aortdS Cdn be 
>3 em in di..lmcter (so-called 'OO,1Ii("'), but '101 aneurysmal, so look for departures 
from parallelism, Le. look at thl! 5hape of the aortd. 
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Fig_
. 
6.2 - This is the supine AP radiograph of a polient X-rayed for righI-sided 

abdominal pain. The firs/ fwo doctors missed the aneurysm. 
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Aortic aneurysms tori"",*" 

Frg. 6 3  - This is a /oterol view of the some patient. The third cIoclor who sow 
Ih8 prev;oos film wos jlJ5picious and requested this further view, confinning the 
�,. 
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Aortic aneurysms <;Qnhnued 

WholTo Do7 

As jn many other situations the answer to the radiological problem lies in 
requesting further views. Do not struggle on with just one film if you are not 
sure what is going on, but it is best prJctice to �k help before re-irradiating the 
patient unnecess.lrily. However, jf you are alone and still unsure you may: 

1.  Request a lateral view of Ihe abdomen. This will get the aorl.1 off the spine 
and you will have a dearer mentJI piclure of what you are looking at. 

2. Request a supine left posterior oblique view ('" right anterior oblique view). 
This is often superior to the lJtcrJI and gives an excellent view of the aorta in 
isolation from the spine, although you may find it harder 10 interpret. 
Radiologists, however, find this view extremely valuable. The solution 10 the 
possible prl!S(>nce of an aneurysm m,lY therefore be solvable with plain X­

rays, but ultrasound or abdominal cr are the next investigations of choice. 

Is it leaking? 

An early decision must be ma�e with an acute abdomen as to whether to proceed 
straight 10 theatre or whether (here is time to image the aorta, even with plain 
films. 

Are the renal arteries involved? 

If the aneurysm extends as high as L2 this is likely, bul accessory Tena] arteries 
may be presenl ill a 100"er level and can never be excluded by plain films. CT 
angiography, magnetic resonance angiography or conw'nlional angiography may 
be nl"Ccssary to confirm or l'xdude these. 

Look at (Fig. 6.4): 

• The irregular convex edges of calcification to the right of the lumbar spine 
• The clear right psct.1S margin 
• Loss of the left psoas margin alld increased soft-tissue density on the left 

side with a convex edge further Oul to the left. 

This is a le,lking abdominill aortic ant>urysm, with a haematoma accumulating in 
the relropcritoneum on the left side. 

NB Clear psoas margins do not prove an aneurysm is not leaking if there is 
clinical evidence to the contrary. 
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Aortic aneurysms con/,,"," 

NB Cakified lymph node 

fig 6 4  - This is the abdommal X-ray 01 a 75-year-old woman admirted with 
severe abdominal pain and backache The patlen' wos in 0 slate af shock With 0 
rapid pulse ond low blood ptessure This is a leoki"fJ aortic aneurysm. (NB the 
hme ot the lop af the film. This IS the sign 01 0 I'efY ill patient.' 
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Aortic aneurysms conhnued 

? leaking aorlic aneurysm 

Look for: 

• A rctrolX'ritoneill milSS effect with obliteration of the psoas muscle on one or 
citherside 

• Obliterdtion of one or other or both n'nal outlines 
• Displacement of kidneys 
• Displacement of the aorta by the haematoma 
• Ileus in the gut 
• Lumbar sco liosis 
• The ilortic aneurysm concave to the side of the leak which itself may or milY 

not be visible. 

Urgent ultrasound, or preferably spiral cr, �hould be carried out if there is lime. 
Non-urg",nt aneurysms should still be seen <Iuickly by a vascular surgeon for 

further advice, depending on their �ile. The problem has then moved beyond 
the n'alm of pl'lin rums. Smaller aneurysms can be monitored every 6 months by 
ultrasound. 

Other aneurysms: ilIac/splenIc/renal 

Although iI high index of suspicion must be maintained for abdominal aortic 
aneurysms in order to detcct them, aneurysms in other vessels may also 
occasionally be seen. 

Look for <Fig. 6.5): 

• A biconvex calcified mass distal to the left or right of the point of divisIon of 
the aorta at the inferior margin of L4 

• Continuation of any aortic aneurysm distally, as hen', into expanded iliac 
vessels. This is often (70%) the case, but nol atways so, and an iliac artery 
aneurysm can exist in isolation. 

Remember: Although less common than abdominal aortic aneurysms, ilidC 
arlery aneurysms ciln kill you jf they rupture. The diagnosis is readily confirmed 
with Doppler ultrasound if too much bowel gas does not intervene, or by CT I 
CT angiography. They are amcililble to stenting or surgical repair. 
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Other aneurysms: iliac/splenic/renal cotll,n<*! 

f'9 . 0.5 - Huge /elf iliac orlery OrNtW"ysm A 65-year-old mon X-rayed lor 
abdominal pain in .....nom on abdominal aortic aneury.sm was found bulging to 
/he right 01 the spine_ Another cokified mots wos nOIecJ in the left side 01 the 
pelvis. mis is an i/ioc artery onetJrystn. 

127 



Other aneurysms: iliac/splenic/renal C()IIl,nveci 

Splenic ortery oneur'($ms 

Look for (Fig_ 6.6): 

• The left/right mMk{,f It i� very easy wh� putting such films up to assume 
the p.1lienl ha .. gallstone<; on the righi, wh{'n'as these lesions an' on the lcit. 
Ched: the l/R marker on {'wry film you look al and don't put it up Ihe 
wrong way round 

• One or moreorrular or inrompleldycirrularcalcified masses in the left upper 
quadrant 

• Splemc artery calcificallon thIS mily or may not be present. 

Splenic .u1ery ilneurysms lend 10 be disco\'l!T\.>d indd�l.llty on Ihe X-rays of 
elderly pahents, and are Ih{' '>t.'COnd I"I\O!ot common kind of aneurysm found In 
theabdom�, wilh aboul two-thirds containing c.1lcificalion. They may also occur 
in "oung women and have a tendency to rupture during pregn,lOcy, with a 
differenti.ll di.lgn05isof a 'ruptured ectopic' ilnd a high mortillity. They are usually 
as)'mptomiltic and left alone in the I'iderly, bul the opinion of a vascular surgeon 

maybe 'Klugh!. They mav abo occur in port.ll hypertension. 

Reno! ortery aneurysms 

These are rare and usually an incid�tal rmding on imaging. but around 00i.' in 
five is bilateril1. They molY be associated with hYJX'rtension, polin and haemaltJria, 
and must be differt.'ntiatoo from "-,"al calculi, gallstones etc. as thl'}' present as 
calcified rounded op.1cities in the fl.lnks_ 

uuses of oInt"urysms 

• Artl'riosdero-.lS 
• HypPrlension 
• Infection (mycotic) 
• Traull\,l 
• Coogt'llitai 
• Fibromuscular dysplasi.l 
• Polyartmhs nodosa. 

NB The plilin film detection of an ancury�m witl usually ICiid to urgent further 
'high-tech' inVl'Stig.ltions to confirm it� rrcsenet> and (>xl(>n!, but the abs(>nce of a 
visible aneurysm on plain films does nol mean the piltit"nt has not got one. 
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Liver calcification 

Caldfi('(! lesions in the hver are relatively uncommon but occur from time to 
time. Of those Ib.ll do, representatwe causes include: 

• Old granulomas (TB, hh.topl.l!.mosh) 
• Pnmary Ih'er tumours - hepatoma 
• Secondary liver tumoun., c.g. colloid caronomas from the colon, ovary or 

stomach 

Hvdatid cy�ts with fine lines or contracted edges if partially COll.lpsed: the 
'watcrhly' sign. 

Calcified gallbladder, chronic cholecystitis 

Occasionally the !-pllbl .. ddeT itself m.ly calcify - 'porcelain J;<lllbladder' - or the 
bile within it may be of high density - 'limey bile' - both these phenomena bemg 
a.ssoctat(od With chronic cholecystitis. 

Fig. 6.7 _ A 59.yeor-oJd patlen, with line stippled cakification in !he liver. This 
wcu secondary tumour Fram a collaid carcinoma of !he colon. Nate the associated 
elevotian 0' the righ, hemidiaphrogm due /0 liver enlargement. 
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Splenic calcificatian 

Calcification in the spl�n is an (J('("asional and usually incidental finding on 
abdominal X-ray"_ It may vary from Ont.' or two spL'Cks of calcification to larger 
ITIol5SeS ocrupylng almost all of the "pll'el\ it>.clf. 

Causes 

• C)'sb (congemtal, post-traumatic, hvJatid) 
• Granulom.l (old TB) 
• Phlebohths (haemangioma) 
• Infamion 
• ParaSlti."'i (Annillifl7 IlnmilD/us) 
• Sickle cell anaemia_ 

Fig 68 -A 50-year-old woman. Incid"nlal finding of cokilied mou in sp/Hn_ 
ThiJ WOJ a ht!nign cySI bUI nole the big liver. 
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Calculi 

Renal calculi (Fig. 6.9) 

The majority of stones (85-90%) that form in the kidneys are radio-opaque, owing 
to their calcium content. They may range in �ppt'arance from multiple tiny 
opacities (nephrocalcinosis) to one big opaque stont' complett'ly filling thl' 
collecting systt'm (staghom calculus). 

The plain film problem consists of proving that an opacity maintains a constant 
position in relation to one or other kidney by obliqut' films, erect films or control 
tomography, and difft'rentiating betwe.:'n punct.lle costal cartilage calcification 
and gallstones, both of which are anteriorly placed structures, where.h kidney 
stonl'S are posterior. Large stones may be confirmed to be posterior and therefore 
renal by a pelletr.lled lateral view, even though lhq overlie the spine. 

Other conditions, such as TB, cysts, tumours ,md Tenal artery aneurysms, 
may be associ.lted \\>ith calcification, and non-op.lque calculi can also occur, e.g. 
uric add stones in gout. Renal stont'S may, sometimes, be demonstrated non­
invasively by ultrasound and cr. 

Some Coluses of renal calcul i 

• Hyperparathyroidism 
• Infection 
• Stasis/obstruction 
• [)(Ohydration 
• Ilypervitaminosis 0 
• Mt"!dullary sponge kidney 
• Schistosomiasis 
• Gout (uric acid stones). 
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Calculi conMued 

fig. 6. 9-Abdominol X· roy. Stoghom calculus on left side. The right one is os yet 
incompletely formed These can be treated by shod·wave lithotripsy and 
perCtJtoneovs extraction methods of interven/iono/ radiology. 
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Cokuli a)(I/lllued 

Fi9_ 6. 10 - Nephrocokinosis in right kidney The left kidney hod been removed. 

134 



Ureteric calculi 

• In patients who pre.cnt with suspected renal colic the hunt b on to find the 
obstructmgcalculus. Rarely other lesions, such as a sloughed papIlla or blood· 
dot m.1y cause obstructi\'e symptoms, but first and foremost you are looking 
for a Sm.11l calcified opacity in the line of the ur('ter. 

• Cynics will tell you that all yuu can SJy about the ufl'ler is that 'it goes from 
the Iodney to the b],lddl'r', i.l'. it may be tortuous, dilated and ectopic (and 
thii is lruel, but the usual course is oul of the kidney, up onlo the pso.1S 
mlli'iCk, along the hrw of the tips of titt iTansveJS(> processes plus or mInus a 
few mlilimetres, down over the peh'ic brim and SI joinb, round parallel to 
the L1teral aspect of the true pt'lvis, then medially into the bladder ab()\'t' the 
level of the ischi.ll SPInes. 

Crucial foKl: If yOU Sft such an opacity in a symptomatic patient do not assume 
it is �n obstructing ulculus, as many phenomen.l can mimic such a stone, e.g, 
coslal cartilages, calcified lymph nodes, pelvic phleboliths elc. You must then 
request excretion urography (if the patient is not allergic to contrast medium) 
(a) for the radiologIst to prove whether or not the opacity is an ob:.tructing ,1genl, 
(bl tooonfinn the level and constancy of the obstruction by serial films, and (c) 10 
confirm whL'iher or not the obstruction is complete. 

The level wili lhen dictate the management and approach to intervention, 
should this be requil\.>d. 

Remember: Emergency IVUs can take many hours to complete if the kidney 
is severely obstructed, because of del.lyed excretion. The examination IS not 
complete until the level of the obstruction is established. 

There are thl'« main positions where ureteric stones are espt'Cially likely to 
obstruct: 

• The pelviufl'Ieric junchon 
• The pelvic brim 
• The ureterovesical junction. 

What about illlergic patitnts? 

Renal ultrasound may show a dilated collecting system, and an ultrasound of the 
bI.KIder may show a 'urcteric jet' of unne from the affected side, thus excluding 
obstruction of th'lt ureter. Control CT scans of the abdomen may show oedema 
typical of an obstructed kidn(!y and a calculus in Ihe lower end of the urett'ron the 
same side, thus aVOiding contrilst medium. 
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Ureteric colculi conMued 

Mi'g�hint: If shown an IVU film in an exam always ask to see the control film: 
this is a film of the abdomen t.tken before ilny contra!>! medium is given. This 
will: 

(a) Ensure that you do not miss an opaque calrulus, which may 'disappear' 
completely after contrast is gi\"en (even a complete staghom calrutus), so you 
will not see it (see Rgs 6.13 and 6.14); 

Fig . 6. I I  -A 46-year-old man with left renal colic. Note the two opacities in the 
left side of !he true pelvis. 7 colcu/i. 
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Ureteric calculi conMued 

(b) Impress the examiner and convl'y the fact that you understand IVU 
examinations ilnd just exactly what you are trying to do. 

Even if you are not shown a control film you will be gh'en credit for asking 
for it. 

NB A trainee radiologist in a radiology exam might be failed for not asking to 
see a control film, so this is iI most important concept. 

Fig 6.12 - Same potient after contrast. Note the hydronephrosis ond dilated left 
ureter dawn 10 the level of the opacities, confirming thot these were obstructing 
cokuli. 
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Ureteric calculi r;otlhn<Jed 

Value 01 control films. 

Fig. 6. 13  - 3Ominu/e poskontrast lVU film showing apporent lorge right stoghorn 
colculus and normally excreting left kidney. 
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Ureteric cokuli C<H'IMIMId 

lytic 
bo .. 
lesion 

Fig 6. 14 - Control him on some polient before contrOlt, mowing only 0 SInO/ie, 
obslnKb'ng cakulus at the right peMureleric juncbOl'l and cakafeous debris in 
/he rnlerior colyx. NoIe o/so the /yt!c /e,iOl'l in the leh ;I;oc booe. Thrs poben' hod 
diuemlnoted meloslotic disea50 and hypercokoemio. predisposing 10 renal JIone 
iormotion, 

Morals: 

• The interpretation of a post<ontrast film may be v('J')' different after Its control 
film is sren, 

• Bealert 10 the unexpected incident:.ll finding ilnd look right round the film for 
other ,lbnormalilU5, 
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Bladder calculi 

Slon� III the bladder are relatively r.lre. They can � I'ither large ,lnd solil,lry, e.g. 
the sil.e of a hen's egg. or smaller, multiple and filccted. They may appe,lT 
fortuitously in patients being X-rayed for other purposes, or be found in the 
bladder in patienls bemg Specifically investigated for urinary Iracl problems 
(dYSUria, haemJlurid etc.). 

Look fur: 

• A C&1lcified obJect lying m the midline. In thlt supine POSition wilh a lot of 
urin(' In the bLldder a heavily calcified stone will move to the dept'ndent 
!X*ltion, i.e. the posterior concavity of Ihe bl,'ddL .... 

• Mobility. If you requesl right and lefl decubitus films mobility to the right i1nd 
left dependent positions in a full bladder within its margins will confirm d 

bladd ... r Cillculus (an ultrasound ex.lmindtion would, however, be preferable 
to ,lVoid unnt'CCSSJ.ry radi" tion). 

• Remt'll\ber that II chronically inflamed bladder may be contracted round II 

stone and the pdllent unable to achieve bladder filling, preduding 
demon�lrahon of thiS phenomenon 

• A bladderstone may actually be in a bl.ldder diverticulum and therefore both 
t'CCmtric from the midline and immobileonderubitus rums. Further imaging 
tests would be necessary to confirm thIS (lVU, ultrasound, CT etc.). 

• (kcasionillly a pelvic kidney can contain slones and fool you Into 
misdiagnosing 'bl.lddi'1" stone:-.'. 
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Bladder calculi eonrinved 

fig. 6. 15-Bladder calculi. This patient hod haemaluria and dysuria. 
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Ureteric/bladder calcification 

Something to be distinguished from luminal calculi in these structures is 
calcification in the walls of the ureters and/or bladder. This is a relatively rare 

phenom('non in UK patients with causes such as postradiation cystitis or 
neoplasms, but a n'ry important and commoner radiological finding in certain 
other countries where schistosomiasis is endemic. Bladder calcification requires 
to be differmtialoo from calcified fibroids occupying its position and prostatic 
calcification in it.-. base. 

Coluses 

• Neoplasms 
• Postradiation 
• Tub£orculosis 
• Schistosomiasis 
• Amyloidosis. 
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r Ureleric/bladder cokificotion ron',nlled 

fig 6_' 6 - Cokili«l right In'" A case 01 right-sicled tuberculous 
ouJooephredomy with cokincarion which hos progressed down /he right ureter. 
NoM also 1M old left psoas ahK'ess trocki� down 10 the lefthip ;oint. which has 
been enlet'eci and been pamally deslrOyed by hJbctrculous disease from 1M spine. 
This olso gave rise 10 0 'cold' abscess In the left 9roin . The disease on the right 
WCI arrested before ,t reached the bIodcler which did notcobfy 
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Pro,tatic colcificotion ('colculi') 

• In men aged 50 and o\'er films or the abdomt'f1 and pelvis may begin to show 
punctate opacities appearing behind and above the symphy�is pubis, cauS\.'d 
by calcification in the prostate, This may be a!>SOCiated wi th mfection, but this 
is not usually the case. It may be fine or roar.;e and occupy only part or all of 
the gland, so is not a reliable predictor of prostatic size. 

• ProM,ltic calcification is nol prl'C",1Tlcerous in ilSt'lf, but it dOC'S not (,_dude 
maiLgnancy in another part of the gland. The main differential i s  frum a 
urethr.li calculus, which is usually midline in posi tion, uniformly dense, 
smooth and solitary. Do not mIStake the t.'f'l-face soft- tiSsue sh.ldow of the 
penis for iI calcified bladder Iotone, prostat(· or urethr'll stone (sec Misleading 

Imag�'S and artefacts, page 176). 

Hint: Do not mistaKe a melting suppository in the rectum for prost,lIlC 
ca 1cificaliL)n! 
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Prostatic calcification !,cakuli') COt1finued 

F� 6 17 -An example 01 cok;ncotion in /he prOllo1e Note 0150 the phlebolith 
odjocenllo the leh ischIal spine 



Biliary calculi 

Since only around 10'l of biliary calculi are vi.sible on X-rays, this is a poor way 

of looking for them. I� patients who are clinically thought to harbour them, 

ultrasound is therefore by far the preferred initial method of inve5tig.ltion, and a 

negative film ccrt,linly does not exclude them. Nevertheless, patients will oonhnue 

to present with op.lcities as an incidental finding in the right upper quadrant 

requiring clarification and occasionally a problematic ultrasound examination 
can be clarified with a plain film. 

'/ f / 

;a 
, 

/ 
( 

Gallstones ) 
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Biliary calculi conh'nood 

Fig. 6.18 - A  ciusrer of opociries in the righr upper quodronl in ° middle-aged 
woman. These ore gol/s/ones. 
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Biliary cokuli (OtI/o,..,.,J 

Fig. 6./9 -Another patrent with gai/slones in the cystic dvct and bile doct Note 
the Riec/el's lobe extending over the right iliac crest (see p. 35). 
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Biliary calculi COfII'�ued 

Look for (Fig. 6.19): 

• A single opacity or duster of opacities in the RUQ or right nank. Gallstolles 
may be single or multiple, IMge or very small. Their appearance may be 
very variable 

• Evidenceof a laminated or fa((.>ted structure, i.e. concentric rings or polygonal 
shapes due to abutment of stones one upon another 

• Evidence of costal cartilage cdldficil\ion/renal stone formation on both sides 
of the abdomen which may be mistaken for biliary calculi when seen on the 
right. But remember that renal and biliary stones can c(){'xist, and the 
gallbladder lies in front of the right kidney. 

Gallstones 

'-...... Riedel's lobe 
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Biliary calculi CJ:ltItirnJetJ 

Helpful hints 

Ask for II prone oblique right upper quadrant view. This will often isola Ie 
calculi In the gallbladder, especi.llly if they are near the spine, and also cut 
down scatter from a full abclomln,'l film, ghing better clarity and contrast. 
Look lower down than just the right upper quadrant. The gallbladder may be 
low-lying because of a big li\'er, or be on a \'ery long �Iic duct, Occa�ionaUy 
it may ewn lie in the pel\'js, 
A lateral view may help, ill> gallstones will tend to he anteriorly and kidney 
stonl'S posteriorly. but the film must be suffictently penetrated. 
An l'rL'tt abdomitml film may cauS(' small calculi to undergo 'layering', Le. 10 
form a small hOrlzont,'l line as they no.lt in the bile. The gallbladdt'r may be 
contr,lctl<d, howcvt'r, and pm'ent thi� from happening if dise.1St.'tI or if the 
patient has JUst e.:lten. 
Rem('mber that somt' stones are 011 the edge of viSibility and by no me.:lllS 
obvious and the vast ""l,1Orily (qo�) are invisible anyway, due to a lack of 
calctfied conlL'flt. 

These techniques may be helpful in demonstrating bili.lry calculi, 

Pancreatic calciFication 

Look for (Fig. 610): 

• Fine punctate fod of c.lldfication lying from the right of the UpfX'T lumbar 
spin!' �mg upwards and obliquely to Ihe left to the region of the spleniC 
hilum. 

Remember: 

• Thil> 1Th1y be wry faint and difficult 10!ol'e on pl,'in film ... and may only show 
up on ultrasound. or particularly CT 

• The ab-it'nce of visible pancreCilic calcification does not eJ(clude chronic 

• 

150 

]><lncrcillllls. 

Calcific,'lion of the pancreas may also OCruf in cy!>tic fibrosis, and occaSionally 
with tumours. 



Pancreatic calcification conrinved 

Fig. 6.20 - CakifiecJ pancreas lumbar spine film. Middle-aged men with long 
history of alcoholism presenting with recurrent bauls of abdominal and hock 
poin. This is a calcified pancreas, indicating chronic pancreatitis. 
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Calcified lymph nodes - again 

See Figure U6. Incidental finding of extensive lymph node calcification, C.1USC 
unknown. Note the potential difficulti('S if looking (Or coexistent renal or billary 
c,llculL 

Because one or two calcified lymph nodes are so common on abdominal X­
rays they are usually regarded as mert mcidental findings without current c1imcal 
�isnifi(ance, but there are definite p.lthological causes. 

Remember: 

• HlstopLlSmosis 
• Filariasis 
• LymphoJllil (post therapy) - �pl.'cially retroperitoneal 
• Cdldfying metastases - thyroid, rolon, osll'OSarcoma (rarely). 

Megahint: Mak!:' sur!:' you know wh!:'th!:'r or not the patient has had a 
lymphogram within the last year, as this will lt."'ld to persistently ofJlJciP·f'l1 but ,,01 
CQlrifltd lymph nodes in the retroperitonrum. although they may look the same, 
owing to retuned contrast medium. Thb. how(.'\·t.'f, will progres.si\·ely di:,apprar 
over about 12 months but lymphograms are f,lreiy done in the UK these days 

It is p.lfa·aortic and P.lcilcilval nodl.'S that opacify at lymphography, j,e, (lnlv 
those m'l'r and adfilcent to the IIpme_ Those further out art' usually in the 
mesentery, but mesenteric nodes can stiU lie O\·cr the spine. 

The ad rena Is 

The nonnal adrenals are not \isibl!:' on plain abdominal X-rays. and tumours of 
these structures are only \'isible when significantly enlarged or calcified. 

Patients with SUSpedl"Ci adren.ll discase should go directly to ultrasound, CT, 
MRI or radionuclide imaging. c.:.lcified adrenals on plain X-ray) mean little III 

tcrmsof d!.lgnosis. as most patients I-\'Ith calcified adrenalsdo not haw Addison's 
disease, and \'iCt' vefS<l. Neverthelcss, it is instructional to recognize thC!>l' for 
what they are and to understand the cauS(!S. 
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The adrenals contonued 

fig. 6.21 -IVU film. There is faiM excretion of contrast medium in the collecting 
sY'tems. Incidental finding of bilateral adrenal calcification. The potient had no 
relevant symptoms or signs. 

Bilateral adrenal calcjfjcalion 

u.", 

• Haemorrhage (nconal.1!, pennatal or lall,r), e.g. Waterhouse - FriederichS('n 

syndrome 
• Tuberculosis 
• Ilisioplasmosis 
• Amyloid 
• NeoplJsm, e.g. ganglioneuroma, carcinoma 
• I'haeochromocylorna 
• Wolman's disease (familial xanthomatosis) 
• Addison's diS('asc (rawly). 
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Cater 7 
The female 
abdomen 
Apart from its distinct bony configuration being wider for the purposes of 
childbirth. certain pathological entities unique to the female pelvis may present 
themselves on plain alxlominal X-rays. Tlwse consist primarily of masse; with 
or without calcification, the configur,ltion of the latter when present usually 
helping to narmw down the di.lgnosis. 

NB The LMP of my womln of childbeuing age should � known belOIT 
subjecting her to irradiolliion of the abdomen. It should also be known to .10Y 
observer who attempts to interpret any female p.llicnt's X-ray. Very rarely would 
a pregnant abdomen be deliberately X-raved - e.g. after trauma or a 'one-<ihot 
IVU. Tubal dips/or air-contammg vaginal tamporu. may indicate that the p;:!tienl 
has been !ott.·rilized or is undergoing the current U.iP; respecth'cly. The qUe>tlOfl 
'Do you think you could be pn'gnant?', TI.'qUlfi!S a firm negative bdo� titklllg 
any X-rays. 

Reml'mbrr tfult one abdomin.ll X·ray ('(IU,lls 28 chest X-rays or six and " fullf 
months of b.1ckground radiation dose. 

CIUseS of m,1Sses in the femalt pelvis 
• Voluminous bladder (some WOIllffi can hold up to 2 lilres) 
• Enlarged uterus Oook for fetal parts/chl'Ck LMP), consider hacm.llocolpo:; in 

it young female child 
• Uterinc fibroid (calcified) (S{'(' Rg. 7.11 
• OvaTian masses. Benign cysts/noopl.l�ms - may becomc vcry Jargl' and 

calcify 
• 

• 

• 
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HilCffi,ltoma (after ll7luma) 

Ab:.cl'SS (postoperative) - look for pockets of gas 
Presacral ffil'llingOCOl'h.>. 



The female abdomen con,inl!ed 

Fig 7. J -A 58·year-01d woman with a huge crag9Y moss palpoble in the lower 
abdomen. The X-ray shows heavy granular calcification. This is due 10 multiple 
adiocenl uterine (ibroids. 
Nate the incidenlol Finding of galldones in the righl upper quadran!. 
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The female abdomen "",1.,..-1 

The preferred mitial method of invt"stlg,ltion of a pdvic mass in females is by 

ultrasound through a full urinill')' blildder. Tr,lllSvaginaJ ultrasound ffiily I'ller be 
used as climcally indicated: this doe, not require a full bJ.ldder. 

Wondering fallopian tube clips 

Fig 72 - A woman of childbearing age in whom there hod been 5e�rol 
unsuccessful aHempls at steriliza/ion If ultrasound cannot locale them, 
conventional radiography may still be required With dve regard /0 the possibility 
of pregnancy. 
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. C ater 8 
Abdominal 

trauma 
Trauma to the abdomen may ha\t� Important radiological manilest.ltion:. which 
it isunporbnt to know about. Thl'Se can be dillded into penetrating injuries, such 
<l5 knife or gunshot wounds to o;olid or hollow organs, or blunt impact trauma 

such as may occur In road traffic .lroden\:.. In these latter days of surgery and 
intervcnllOtliI! radiology iatrogenic accidents may abooccur within the abdomen, 
Klihill X-rays lTIily be required to look for everythmg from malposlhoned !ttffib 
to retained swabs or fof'(ep!> after oJX'fatiuns. 

Never think of dbdominal lraunlol III isolation and to the exclusion of all else, 
but always as JU�I one art'a of wh,lt may well ht' a multiply injured pallen!, 
conversely, if a head injury dominates the clinical picture, take full account (If 
tM! but do nol forget to considl'T 11\.11 the abdomen and chest may have bcE'n 
inJUred as well, so (')(aminl' both CM'('fuUy and, if tU.'Cl'SSMY, gct them both imilged. 

An early triagl' of the p.ltil'nt will of cour"e be necessary to determine lilt! best 
�1'nCt' of m\'{'Stigative pl'OCl'dures, but each trauma centre will han' Its own 
protocol. 

In e •• aluahng X-rays for J1x!onun.11 trauma loo� for. 

• The pati{>fll's name. Establish <lS quickly JS possible the p.1tient's identity for 
both medical and medico-leg.ll n'asons Unconscious casualties may initially 
have 10 be lab(>lled as 'unknown' or 'Mr X'. Get the name on the films as 
soon as possible, as multiple 'unknowns' may suddenlv flood in, e.g. afler a 
mafOf molor",ay acc:idmt or rail crash, INding 10 potential mix-ups. 

• The time of the film ({'.g. 3..30 pm). Multiple S(>riai X-rays may b(> reqUired 

following admission and the subsequent temporal sequence may be­
important in following {'venls, and Ihe dilles on all the films will be the same, 
unless they cros.s over midnight 

AI� 
• Chl'Ck what is Idl I1n\1 right. Do nol mist,lke It normal liver for an injun'\"! 

�pleen by failing to do this, or misdiagnose gas under the 'right; hemi-
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Abdominal lToumo ro"""wd 

dIaphragm fnlrn seeing a noTnMI !>tom.lch on.l film you howe put up b.,ck to 
front. (Note how frequently they do this un mL'<Iical TV !>Cl<lp<i, and "ven re.l 
rnlodical programmes - occasionally e\'('T\ upsid(' down!) 

• Make good useoflhe chest X-ray, which will .llmll!>t Cl'rtainly h,1\'e been t.lkl'n 
<l!o well; if not, then request one, Thl!o may help 10 resoh'e confusmg upper 
abdominal findings, of both recent on5('1 and prt.'-existmg di!ICJ5(', a .. well as 

d55lsting the anaesthetist pll.'Operati\'e!y. 
• More tn.1n en-r now is thl' tlml' to luok cart.fully at th .. skeleton, to ch('Ck for 

fJ.lctures and displ.llcement of bony structUll"<. The confirmation of such 
findings will indicatl.' the Sel'crity of injury ilnd the likely organs itWOlvN, 
('.g. left lower ribs; splren; and pelvic bollC'>: th(' bl.1dder 

Look for: 
• rl\.� gas m the peritoneal (\wity, This will Indicate the rupture of a 110110\\ 

VISCUS (IT a perwtrating injury of part of thc 8\11. indicating the n('Ccs.. .. it)' for 
urgent surgery. Do not forgL't that colonic I1lteIpO<.ition and other phenuml'T\d 
may mImic a pneumoperitonCIJm, but look for the 'doubl('-w.lll �ign' (!It.'l' 
page 89) as well as for air under the diaphragm, Remember: seriouslv ill 
""tient:. may not be fit for crt'Cl film�, in which ca.'le il left or right dl'Cubitus 
\·iew may beattempted and f� &h soughl in the flanks, but all the didgnO!.l.K 
work-up may hilve to be doni' on supine film� .Ilone- if the pollli'nt b not fit 
ev�n for this, SO familiari/e your:,(']f with the supine manifestations of flft 
air for thIS eventuality (see sl.-'ction on pneumoperllon"um, p. 89). 

• <';'1S m the retroperitoneum (s..'(' Ch.lpll.'r 4, p. 100). A stab m the back lIT 

retroperitoneal rupture of th(' bowel may occur without visible air III the 
periton"JI ca\'ity_ Look for Im'gular outlines of dark air deru.llil'!> around tht" 
p<;(lolS muscles, kidneys and diaphragmatic margins. 

• Apparenl enlargement of normal organs !ouch .tS the Ih·er, spll'l. ..... and kidnt·y) 
- thIS may indicate suoca)J!>ular haC'miltom.l formation or e\'C'n rupture of 
these organs, �pecial1y if their normal outlines have bet>n losl Such 
colil'C\ioosean be massive and can bedi,lgn05t'd by dbplacement of the bowd 
from lack of normal gas m these locations, 

• LO!r-S of the p50<lS margins. When this is !,('en in the context of tr.1Ulllil it b 
likt'ly to represent a massive TL'ITOpt.'ritone.l1 hacmatoma, indiciltmg ')CWI\' 
mJUry .md blood loss. Look for fr.leturt'S m the transverse proCl'SS/.'S, S(olio:.is 
concave to the inJurt>d sidc, .md e\'ldl'll«' of bony injuries in thl' lowl� 
n .... 
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r Abdom'ool "o"mo �,,,,,",, 

o • Be aware th"l trauma can (",!Use 5eCOndary ileus and a large olC'Cllmuldtion of 
II ga�, which C.ln int(>ffl'� with trauma asscs!>ment. 

• Oi�rlac('m('nt of hollow organs, e.g. the stomach ffil.'diallv and downw.ud" 
n with an enl,lrging spll'Cn. or upward displacement of sm.lll bowel loops out 
'I' of the pt'I\'is with a ruptured bladder. Check also for an O\'erlooded bladdi.'f 
S and collhekri/ .... the pallent, if not aln-ady done, to n:>lieve Ihl!> and momtor 

�ibll' h"ematuria ,]lid urine output subsl"quently. 
r , Foreign bodies, e.g. bullet) in the USA and other munlTies when' gum. an' 
, freely .wail.lhll'. 

, 

Crucial facts 10 remember 

• A norm..li initial X.ray does not exclude significant intr.l-i1txlominal !r3Um;!, 
• X-rays dfl' just one mod,lIily in Iht' im.lging annilmenl,lfium USl'd in Irauma, 

dllhough In '>Orne parI!. of the world thi.»' may bl' the only one. 
• Urg('Tl1 and {'i1Tly ultrasound - or beUer, CT scanning - may be pf(>ferable 10 

Si!\'(> lime In critically injurl"<l palil'nls in evaluating. for c�ample, the liwr 
and �plecn, <lnd remcml>t>r tlult delayed ruptull' of Ihe �plccn in p.lrlicular 
can occur, Injurv to the I",ocrms leading 10 traumatic pancreatitis may often 
bc UIK'I)\'('I'l'IJ by CT, and colour Doppl(>r ultrasound may confirm or e�clude 
perfu�lon of organs and limb!.. 

• Th(' heild, chest, abdllnwn and limbs C.ln be rapidly scannl'd in a spiral CT 
machlll(>, "lthough t">!>('ntial immobilizalion/anae5th('lic devin'S m.ly slow 
ttungl> down a bit 

• Early progress 10 t'l.m'hun urography, urethrography or arteriograph\' m.w 
be an urgl'nt and �lry follow-on from plain X-rays in the ('valuation of 
trauma, 

• MRI may bc urg(>ntly l'l'quimJ lo aSSt.'!6 spinal lrauma. 
• Do not unnecessarily lake oul a patient's functioning kidney: he may only 

hne the one. You mu�1 make e,'ery effort 10 establi!>h the presence or 
otherwist' of another working kidney bt.>fore t.ilking out Ihe only one h(> or 
�he has, and Il'member lh.lt k.idneys hav(' remarkable powcTSof regeneration 
And con ... idl'r Ihis fllT any injured kIdney: 'Would I still lake out this inJ"I'l,,(j 
kidnt'Y if r knl'\\' 11 was Ihe only one7' 

• Do not waste lime with imaging if the patient is bleeding 10 death in fronl 
of you. Rl"'"scitatillO Illu�t collle fir"t, and after that in wmc (J'>(,,> imm("(11<111' 
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Abdominal trauma conhm...d 

lransfcr to theatre may be reqUired, and if nect'S5ary X-rays undertaken only 
then at the discretIOn of a senior doctor. 

Trauma: ruptured kidney 

Note (Fig. 8.1): 

• The swdling of the nght kidney 
• The escape of contrast from th{' right collecting system, indicating rupture of 

the kidll{'Y. A large volume of blood is escaping as well. 
• TIle 5('Oliosis concave to the injured side (indirect sign) 
• And most importantly: .lnotht-'T normally {'){creting kidney on the opposite 

�Ide, 

Footnote: Escape of contrast like this CJn occur in severe renal obstruction in thf 
acut(>S('Iting. or 01150 in the chronic setlmg wh{'reit can form a huge retroperitoneal 
fluid rollection called a 'urinOlThl' 
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Abdominal trauma continued 

Fif]. 8. I - This i5 on /VU (ilm of 0 palient kicked in the right flank in 0 Fight. The 
plain film showed /055 of the right renol ond psoas outlines. 

1 6 1  



Abdominal trauma com.m.oed 

Old Il"oumo 

Fig. 8.2 -AP supine radiograph of on old soldier who 'stopped one' during the 
Normandy campaign in ! 944. The left pubic ring and right sacral wing had 
been smashed by the bullet, which then fumbled and came to rest beside the 
right femur in the groin. Evidence of old trauma may occasionally present on 
abdominal films causing confusing bone changes. 
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Multiple iniunes: Ihorocoabdominal trauma 

Look for fRg. 8.3): 

• Complcll.' scp.uation of the lower thoracic spine and cOrn"5ponding ribs 
• Rupture of the left hemidiaphragm with separation from the chest waU 
• Fractures of the upper ribs and bilateral surgical emphysema 
• Colon III the chest 
• left ooSdI pneumothorax 
• Displacement of the heart to the right 
• Sandbags stabilizing the head 

The child dIed from coexistent 5('\'ere head inJUries. 

Fig 8.3 - Child aged d years who was thrown ()()tof 0 cor when it hit a tree. No 
seal bell 5uHered sever" multiple iniufles ond killed. 
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Cater 9 
Iatrogenic obiects 

Radiological 

In Ihis ageofwell-dcveloped interventiona! procedures in radiology it is rommon 
to see objects that have been delilx-rately placed in thc abdomen to treat disordt'rs 

in most systems. Being able 10 Te<:ognize some of these for what they are wil! 
enable yotl to deduce what has been wrong with and done to your patients. The 
position of these devices may ill$O 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 shmts for vascular stenoses - with wire mesh structures in the 

line of arteries 
• Biliary /Urin.1ry IGI tract slenls for stenoses - oesophagus/rectum/sigmOId 
• Temporary ncphrostomy tubes to decompll'SS obstructed kidneys often wllh 

pigtails to aid position retention 
• Abscess drainage tubes 
• Inferior vena cava filters (to prevent pulmonary emboli from the legs) 
• Embolization coils/b.ll1oons - 10 ablate vessels in tumours prior to or as an 

alternative to surgery, and to shut down pathological circulations. 

Retained (ontrasl medium 

This may also be seen in the appendix or colonic dh'erlicula (barium) and in the 
spin.ll (ilnal (myodil)- with rollnd blobs of this high density agent from previous 
mydogr.lphyexaminations. It may even extend right up to the head. 
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Radiological «XIhl'tIJ«J 

Fig 9 I -Inferior vena cava mter 
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Medical/surgical accessaries 

A host of other objects associated with past or current therapy or previous surgery 
may also present themselv� on abdominal X-rays. 

Look for: 

• Surgical sutures or clips, often tiny and hard to see unless milde of dense 
materiill 

• Nasogaslric lUbes in the stom,lch (usually with an opaque tip). The;ecan curl 
up in the n�, pharynx or oesophagus, back-track up the oesophagus, or get 
knotted in the stomach! They Illily e"en be lying down the right or left main 
bronchus! Get views of the head or neck if the tubes have not reached 
the stomach 

• Small opaciti� over buttock areas (previous bismuth injections or crystalline 
penicillin for VD etc.) 

• ECG leads - upper abdomen/lower chest 
• WiTt'S from TENS machines to control pain 
• CuLlIloous patches (nicotine, hormones etc.) 
• Ventriculopcritoneal shunts (hydrocephalus) - don't mismke for nasogastric 

tubes! They often lie over the medial lung fields and are outwith the stomach. 
• Syring(' driver tubes (morphine etc.) 
• Pacemakers 
• Tantalum gaul.e (previous surgical repairs - groin/umbilirus) 
• Pess.1T Y 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 h('art v,llves - sometimes visible on upper part of abdomin,11 films 
• Umbilical c.lthelers (children) 
• Bladder catheters 
• Intrauterine contraceptive devices (pelvis) 
• Recently ingested pills. 
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Fig. 9.3 - This potient hod very 5/ro/1g steel sutures put in For on anterior abdominal 
wall incisionol hernia. 
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Medical/surgical accessories coolinlHKi 

F'9. 9.4 -/.iore 'Wf9ical loonJeos'l Tanio/urn gauze used 10 treoI a ventral hernia. 
Some/imes it con oIso be foonJ in the groin for herniorrhaphy repairs. h breoL 
up will! time. Don't misloke il lor  a refoined swab! 
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Cater 1 0  
Foreign bodies, 
artefacts, 
misleading images 
There is no end to the list of foreign bodies that Illay end up inside a pati(>nt's 
abdomen, ami this is pmlicularly 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, e.g an aluminium ring-pull, and 
some may be completely invisible, such as a small rubber baU. 

[t is important to view the child as a whole and not simply the stomach in 
isolation, that is, the ears, nose, mouth and pharyro: should be checked clinicallv, 
.md ilny history of stuffing foreign bodies into any other orifices, as well a� 
swallowing them, should be sought, or even other children's orifices!! 

Depending on the liml'SCille it may be expedient to X-ray the child from the 
lewJ of the nasopharynx to the rectum in one go, as a foreign body may lodge 
temporarily in the lower oesophagus and may be mi ssed if only an abdominal 
X-ray is taken. 

Later, when the child feels discomfort in tht' lower oesophagus but the foreign 
body moves into the stomach, it may be missed on a chest X-ray taken later ­
only to pass on when it has aPP'lrcntly bet'n 'excluded' but between the temporal 
sequence of the two films has actually b..-cn missed. Due regard to minimizing 
radiation dose must, however, be constantly bome in mind. But X-rays may be 
nccess.uy to prove a foreign body has pasSl.>d. 
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Foreign bodie�, ortefacts, misleading images continued 

Fig. 10.1 - Psychiatric patient who enjoyed meals of mercury ond gloss 
thermometers. Note also the razor blade in the left upper quodrant-these are 
usually wrapped in sel/otope by the patient, but are not visible radiologicol/y. 
The nurses in this potient's word gal inlo trouble because thermometers kept 
disappearing. The chest X.ray showed multiple small mercury globules which 
hod been inhaled into Ihe lungs when Ihe palient crunched the thermometers. 
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Foreign bodies, artefacts, misleading images continued 

Adults, especially if subnormal, moly ingest all manner of strange objects, and 
of course insert all manner of objects into their rectums. 

Criminals and drug smugglers may swallow sachets of heroin or other drugs, 
or stuff them in their children's soft toys. 

Ckcasionally multiple small speckled opacities may be seen in tho> alxlomen 
ThcseCiln be anything from pica (dirt, stones etc.), eggshells, broken dental fillings, 
to lead p<1int - the l;llier having diagnostic significance when lead poisoning is 
bcing sought. 

Apart from entertainment value the most important fact to consider with an 
ingested foreign 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 ilnd review (if necesSilry with .1 follow-up X-ray), or intervene 
endoscopically or surgically to retrieve it. Psychiatric advice may also be 
appropriille in some cases. 
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Foreign bodies, ortefocts, misleoding imoges con�nved 

Fig. 10.2 - Engagement ring swallowed by young child. The insurance company 
would nol pay up as the owner 'knew where it was' and $0 by definition it was 
not lost. Should pass Sponloneously. The diamonds, being reol, did nol show up 
05 they ore mode of carboni 

173 



foreign bodies, artefacts, misleading images l;QfI�n..d 

Fig. 10.3 -An adult mole pre5enling with reclal pain and bleeding. This objecl 
was on 01d-5ty1e glo55 radio valve which he claimed 10 have '501 on', 05 such 
potienl5 often do. II was impacted distolly into the anal mucosa by its prongs. 

The main problems arc: 

• How toc){tract the foreign body without breaking it or lacerating the mUCOs.l 
• Minimizing the danger to yourself «,garding HIV, hepatitis, septicaemia etc. 
• Minimizing the danger to the p.lticnt 
• Controlling your own and your staff's mirth in dealing with such a p.ltient­

you must learn to kl'Cp a straight f�ce in such circumstances, and be 
sympathetic towards the p.llient's embarassment and plight. 
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Foreign bodies, artefocts, misleading images con,,,,.-j 

Fig. 10.4 - Elderly patient presenting will! rightupperquodranl pain and Mpected 
colcu/auJ cholecystitis. Note the four opaci/jes in line in the RUG. 

Note: 

• These are all identical in size, shape and density. 
• Gallstones are never so perfect. ?Artefacb. 

These turned out to be pandrops in a bag in the patient's pocket! The opacities 
had gone after the bag of swt'('ts was removed for the repeal film. Note the 
punctate costal cartilage calcifications. 

NB The patient could still ha\'t' had cholecystitis with non.o()paque gallstones 
and s till required investigation. 
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Foreign bodies, artefact!, misleading images con/irwed 

Fig. 10.5 - Soh liuue shadow of penis simulating a cokulus in a young mole 
polient. Learn to recognize this 10 ovoid making a fool oIyoorself by asking what 
it;s on the word round. Another example is shown in Fig. J .2. 
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Cater 1 1 
The acute 
abdomen 

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

• Perforated viscus (cspt'Cially a duodenal ulceT, but ilny part of the GI tract 
may rupture), with peritonitis 

• Ruptured aOTtic aneurysm 
• Renal colic 
• Biliary colic 
• Acute cholecystitis 
• Acute pancreatitis 
• Acute appendicitis 
• Intestinal obstruction 
• Acute diverticulitis 
• Volvulus 
• Hernias 

• A""""" 

• Vascular occlusions 
• Intussusception 
• Toxic dilatation of colon. 

Do not forget, however, to view the patient as a whole to take a chest X-rilY 
and remember that 

• Myocardial infamion 
• Basal pneumani" 
• Dissecting aorta 
• Pulmonary embolism ele. mily all masquerade as an acute abdomen. 
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The acute abdomen conhnwd 

Rmnember also that the radiological signs may not be present or fully e\'oh'oo 
at the time of presentation, so if necessary re X-ray the patient after an hour or so, 

or move on r.lpidly to ultrasound, CT, IVU, angiography or whatever is 
appropriate to establish the diagnosis without delay_ 

Oral water-soluble contrast or reet.ll contr.lst may be given to confirm or 
exclude visible evidence of \eak.lge or obstruction in appropriate arcumstances, 

but this should only be after discu�sion with the radiologist. 
Remember also the many causes of acute lower abdominal pain due to 

gynilccological disorders in women, e.g. dysmenorrhoea, salpingitis, ovarian cyst 

torsion etc, 
Remember in addition to the above common medical conditions thilt simulilte 

an acute abdomcn the other rarer medical muses of acute abdominal pain, such 
as porphyria. Addisonian crisis. diabetic crisis, and lead poisoning etc.! 
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C a fer 1 2  
Hints 

• Never forget to check the nanlt' and the date first and get all the other data 

you can off the name b.ldge. Films can t'.lsily get in the wrong p.1ckets! 
• Check male or female. 
• Check left and right. 
• Makesure cvcrything is on the film, from the hcmidiaphragms to Int' inguinal 

canals, or covered by several films. 
• Make sure you understand how the film was taken.. i.e. erect, supine, d('CUbitus, 

or oblique, ilnd that you understand the implications of each position and 

what to expect, c.g. fluid levl)ls do not appeilT on supine films. 
• You see what you look for - don't underestimate the 'mark I eyeball'! 
• In acute abdomens always gcl a chest X-ray, preferably t'rt'Ct. Remember that 

serious chest disease may mimic serious abdominal disease, and vice WrsJ, 

secondary X-ray changes to abdominal disease may occur in the chest. 
• Check the lung b..1S('S and look for the breasts on abdominal films. 
• Find the faeces and you've found the colon. 
• Acquire previous films as soon as possible to compare with new ones. 
• Make sure you've put the film up the right way round! 
• Only view films under proper conditions of illumina tion, i.e. on a viewing 

box, waving them in front of a window on a ward round will guarantl't' you 

will miss 20% of what there is to see. 
• I\Jt a bright light behind any area too dar� to see properly on the viewing 

box. ScxI's Law will always conceal a sign.ificant abnonnality in a very dark 

area {'.g. rib fractures. 
• You must be able lo expl.1in {'very thing you see on a film in tcnns of anatomy, 

pathology, or artefacts. 
• Do not ignore something you do not understand: work out what it isor go and 

ask soml-'Qne else who can help you - and in a seriously ill patient, do it early. 
• Do not be too proud or sclf-("onscious to seek help early. 
• 'Nothing cxclud(>S anything' is a glxxl working aphorism. Life-threatening 
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Hints COfll'n<i«/ 

illness may be prt'!oent with no or only a few radiological signs. 
• 'Rules are for the OOedience of fools and the guidance of wise men', Le. do not 

stick slavishly to protocols. Adjust your actions appropriately to the patil'nl's 
problems, and keep a g10b.l1 view of the p.ltient at all times. 

• When in doubt, do the right thing. Like calling a radiologist at2 a.m. 
• 'Every woman is pregnant until proved otherwise'. Get the LMP before 

requesting X-ra�. 
• Keep an opcn mind. Remember the concept of differential diagnosis. 
• Do not be bo>:ed in by other peoples' suspected labels and diagnoses. 
• Learn to work out the age of piltients from the appearance of their films (i.e. 

from vascularcaidfication, degenerative spinal changes, cortical thinning, times 
uf epiphyseal closure etc.), and cross-chcck it with the date of birth and the 
date the film was taken. 

• Maintain a sceptical outlook on all d,tla supplied. Left/right markers can be 
incorrt'Ct and the wrong J\ilmCS get on p.ltients' films. 'Check for gross error: 
Your p.ltient may deny previous surgery but have wire sutun'S visible. Han' 
you got somebody else's film in your hand, or is your patient demented? 

• Learn to look, think and articulilte/discuss the findings on X-ray films 
simultilneously. This tilkes milny years 10 perfect, but now is the time to start. 

• Minimise the radiation dose to p..ltients bv t.lking no more films than necessary. 
• To see fluid lrods you need fluid, gas and an mel or docubillls film, with a 

horizontal X-r.ly beam. Supine films are done with a vertical beam. 
• 
• 

Do not create cll<lOS by misinterpreting tantalum gauZ{' as a ret.lincd swab. 
Beware of bowel gas. It can hide any abnormality and simulate lytic bone 
dise,lse. 

• Always remembcrthat your cliOlcal diagnosis may be wrong. Do not develop 
an idee rut> every time you look at a film. Remember theconcepi of diffemltial 
diagnosis and Ix- re«>ptive to mformation which may contradict your first 
impression on the X-r,lys, 

• The p,ltients don't read the te){tbooks - they will not always present with all 
the symptoms and signs of a particular condition. 

• Practise looking at X-ray films in books, journals, computer programmes, the 
[Iltemel etc. and 'pn.'SCnt' them verb.llly 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 films: serious disease can still be prescnt 
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Hints <;O<I"nVtJd 

with a negative film, bul someone else may Sl-"e signs which you have not 
5{'{'n. By definition we do not know what we have missed - until the post 
mortem! The S<lme 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 th.lt X-r.l�'s do not provide answers in every case. 
• Learn to identify a calcified aorta over the spint', whether normal or 

aneurysmal. This must become a rencx. 
• In C'Vt'f}'onc owr40 chcck for Aneurysms, Aneurysms, Aneurysms- the 'triple 

A' of ER, i.e. 'Abdominal Aortic Aneurysms'. You may save the patient's life. 
• Pkk a favouritl' organ in the abdomen that you look for especially in every 

patient. 
• Look critically at iatrogenic ob;i.'cts �uch as n.lsogastric tubes. Do not assume 

that because they were put in by 'experts' they are in the right place. Often 
they are not, or they may have moved. Check against previous films. 

• Small nuid le\'els can occur normally. 
• Get a history of any previous surgery before trying to interpret any X-ray film 

and nlakesurc you record it on thl' requl>5t for the radiologist. 
• Do not mistake 11 stoma for an ilbnomlal mass. 
• If time allows, re X-ray the patient after iI period of lime, to allow any 

radiological changes to evolve. Do not waste time with abdominal X-rays in 
critically ill p.ltil'nts. If indicated, go straight to abdominal CT scanning or 
theatre for immediate surgical intervention (e.g. ruptured aortic aneurysm). 

• Do not sil back and wait forsomelninglojumpout at you from the film and if 
nothing does so call it 'normal'. 

• Learn the radiological signs of abnormality then go looking for them. 
• Milk the film you've got before asking for another one. 
• The diagnosis of norm.llity is an important conclusion 10 arrive at and is the 

one Inc patienl most wants 10 hl'ar. 
• Go and Sl'l' the radiologist early wilh difficult films. 
• Be alert to incidental findings, !.'Specially outwith your main area of interest. 

1l\ese may be of even greater importance to the patient than that which 
you are looking for. Remember that aortic aneurysms are usually found 
incidentally. 

• BcWilre 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 conhnwd 

relevant clinical information. This will enable the radiologist to optimize the 
diagnostic valut' of the films you have requested. Print your name and give 
your bil>cp and ward number dt'arly, so the radiologist can contact you oocl 
with urgent findings. Patients havcdied because doctors' names were illegible 
on X-ray forms. InadL'(luate and illegible requests <Ire dangerous, misleading.. 
annoving and negligt'nt. 

• Memorize a template so that you ti111 present any X·ray case \'crb.llly. For 
example: 'This is an .�.���!!!!!�! .. �:.�!!Y of M!!!S.�.'!!5�!!.'.!'. taken on .� .. ?'9!.!�!.'.r.�r. 
�.9!!.! when she was z.�.lI.!' !l.� .. �.!�' The positive fmding is �.i.�!.�!!���.�!!!�.!!.���.'!'.! 
ilnd this is consistent with a differential diagnosis of .�!'J.!'].'.�.I.!�!.'. and .i!.�!!�, of 
which the m(k.t likely is !?�!r.��!!?!!.' Fill in the underlined parts depending 
on your findings. 

Then wait for the cross-l'xilminatioll. 

And finally: 

Stay (ool! 
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