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Abstract
I acute gastrwe or small bowel conditions, whether
they are aifectious, inflammatory, or ischemic, the
CT wean objectifics sulunucosal oedema with pari-
etal slrattication, producing ‘target” or double-
halo’ images that can be easily analysed 1o venouy
time. Precise unalysis of proximal peritoneal reac-
tions and of endoluminal content are the tirst steps
of the diagnostic appresch. In an acute chncal
cotteXt, a number of hypotheses musi be discussed
{perforation, infecuon. arterial ischacinia, capillary
hyperpermeability, congesiion by portal venous
stasis. ¢t ). some of which may be supporied by
abdominal/pelvic exploration, as a general rule
complemented by thoeracie exploraton if there are
no contraindications for the radiation risk (young
subjects and women of childbearing potential). In
all cuses, the clinical context and laboratory tests
arc fundamental lor oricntaling the diagnosis: o
history of abdominal pain and diarrhoca, a state of
acquired immunosuppression, a recent 3ty in a
country where there are endemic parasites, a pur-
puric rash on the lower limbs, o marked mflanmma-
1ary syndrome $een in laboratory tests. ete. are all
signs providing pointers for the right direcuon
which one needs to know how o find out by precise.
directed guestioning and clinival examination

1 Acute Gastritis

There wre many different causes of acute gastritis. The
most frequent conplaints are due t© linnted histo-
logical lesions of the mucosa. They are diagnosed
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cxclusively by endoscopy and bistology atter biopsy.
Only deep acufe gastric lesions extending into the
submucosy and the muscular layers can be seen duor-
ing a C1 examination performed because of a painful
set of hyperalgesic epigastric symptoms with vomit-
mg which may be haemaorrhagic.

1.1 General Characteristics

The term ‘acute gastritis” covers a very wide spectrum
of mflammatory damage to the gastric mucosa, dif-
ferentiated by distinet characteristics which depend
on the depth of the panetal damage and the physio-
pathological mechamsms involved,
Two major groups can he differentiated:
l. Erosive gastritis. which includes the superficial
forms, decp fesions and haemorrhagic forms.
. Non-crosive gastritis, the main form of which is
gastritis causced by Helicobacter pylori.

12

Most frequently, where involvement is limited to
the mucosa, there is litde or no correlation hetween the
microscopic anatomopathological data and the clinical
symptoms, which are often absent or non-specific (epi-
gastric discomfort. nausea. vormuting ). Diagnosis is essen-
ually by eudoscopy and biopsy, and there is no place
here {or any radiclogical method. There dare many pos-
sible causes. alcohol, bile reflux, medicinal drugs, cle.

In severe erosive gastritis. in particular where there
are deep ulcerations. and where the acute clinical
picture reveals painful epigastric selzures assoclated
with vomiting or haematemesis. a CT scan can be
pertormed quite early and provides important semi-
otic data for a positive and differential diagnosis.

1.2 The Main Aetiological Forms of
Acute Gastritis

1.2.1 Reactive Acute Gastritis or Reactive
Gastropathy

There are many causes: non-steroidal anti-inflamna-
tory drugs {(NSAIDs). platelet aggregation inhibitors of
the aspirin type whether they are admumistered orally or
systemically, at therapeutic doses or in excessive
doses, alcohol, stress, bile reflux and ischaesmia.
In NSAITD gastritis. secondary to oral ingestion, the
lesions are preferentially sited on the greater curvature
owing o the effect of gravity (Table 1) (Levine 2008;
Kim and Pickhardt 2007, Gelfand ot al. 1999,

Table 1 Actiology of acute gasteitis and gastropathies
Drug-induced Non-steroidal andt-
inflammatory drogs and

ASPIrHR

Cocaine
Colchicine
Antimitotic agents

Massrve acute alcoholism with
highly alcohohe donks: whisky.
vodka, gin

Bacteriul infections Helicobacter pyvlort
Helwobacter hedmanii
Streptacocci
Staphviococci

Enterobacteria of the
genus Protens

Bacteria of the genus
Clostridium
Escherichia coli
Tuberculosis
Syplhilis
Virad mfections Cyvtomegalovirus
Fungal infections Candida albicans
Histoplasmosis
Parusitic infections Anisakiasis
Cardiogenic stress and shock
Irradiation
Allergies and food poisoning
Biliary reflux

[schacmta

1.2.2 Bacterial Gastritis
Phlegmonous gastritis is severe acule damage of
hacterial origin, caused by various microorganisms
such as Escherichia coll, Pseudomonas aeruginosd.
Clostridium perfringens, Fnrerobacter aerogenes.
Proreus vulgaris, Staphvlococeus anrens or non-hae-
molytic streptococci: more ravely, its ortgin may be
fungal {candidiasis, mucormycosisy (Jung et al. 2003;
Asrant el al. 20077

In general, i oceurs in subjects in a poor generdl
state of health. Tt s often sccondary 1o massive
wngestion ol alcchol and coealsts with respiratory
infections. It is also found in AIDS patients (TFig. 1).

The infection ailecty the deep lavers, the submu-
cosa. muscularis propria and serous. It may have a
gangrenous appearance and lead to peritonitis by
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Fiy. ¥ Phlegmonous gasiuils due to Psendomonas aernginosa {observed by €. Aubé, Angorsi, Very considerable opedematous
thuckening of the whole of the gastric body and tfundus, i places exceading 20 mm

perforation. The prognosis is very unfavourahle, with a gastritis may he haemorrhagie (Fig. 2). Acule gas-
martality rate of the order ol 653%, even with treatment., uitis caused by herpes simplex virus is exceptional.
An intramural gastric abscess is w localised form of — » Acute fungal infections. in particular caused hy
suppurative bacterial gastritis. 1L s a conditon known Candida albicans, may be serious and even lethal,
since the time of Galen; diagnosis can be made with a They occur ahove all in immunosuppressed sub-
CT scan when a hguid collection is seen within a jects. This 15 also the case for the uncommon Lyps
gastrie wall thickened by inflammation. of gastritis due to mucormyeosis (predisposing
fuctors are. above all. diabetes and also leukaemia,

1.2,3 Other Infectious Causes of Severe lymphoma, chronic renal impairment, solid organ
Acute Gastritis transplant, sepuicaemia, severe burns. malnutrition,

Other infectiouy causes of severe acute gastritis include: corticosteroid treatment and long-term antibiotic
¢ Viral infections, particularly cytomegalovirus (ChlVY therapy). Histoplasmoe capsulatum can also be the
infections, generally seen in immuno-suppressed cause of ulcerated gastritiv, which can be erosive or
subjects, particolarly in patents who have had with large rugae, but does not generaily oceur in an

transplants, those with cancer, and in AIDS, CMV acute form.
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Fig. 2 Gastritis due to cytomegalovirus. Irregular thickening
of the antral wall with subtuocoss]l hypodensity, Presence of
eroded parietal nodules on the double contrast image.

® Acufe gastric parasitic infections, including smisa-
kiasis caused by a nematode contaminating sushi or
other dishes based on raw fish, The worm digs into
the gastric mucosa along the greater curvature,
leading to symptoms of acute pain that can persist
for several days, linked to.crosive and/or ulcerative
lesions associated with large oedematous folds
(Fig. 3).

¢ Gastric iuberculosis is generally a subacute condi-
tion most often found in the context of immuno-
suppression (AIDS) or disseminated tuberculosis.
Secondary syphilis has become a rare cause of

gastritis that is generally subacute or chronic.

124 Haemorrhaglc and Ulceronecrotic
Acute Gastritis

As a general rule, haemorrhagic and ulceronecrotic
acute gastritis are seen in patients who are critically
ill, particularly with shock, severe infections, respi-
ratory insufficiency or acute renal impairment, head
injuries, extensive burns, etc. The mechanism is
essentially ischaemia secondary to hypotension and
hypovolaemic shock, to which are added the effects of
the vasoconstrictor treatment administered, but the
cause often remains unknown.

The lesions, essentially petechial or diffuse
haemorrhages, are similar to those seen in acute drug-
induced acute gastritis (aspirin, NSAID}, except that
their distribution is different, occurring in the fundus
and body of the stomach.

1.2.5 Acute Gastritis Caused by Physical or
Chemical Agents

Acute radiation gastritis iz seen after exposure to

more than 16 Gy and more frequently affects the

Endoscopy confirmed the presence of whitish ulcerations

surrcunded by hypervascularised folds of a nodnlat character

antrum than the fundus; it can be complicated by
pyloric stenosis,

Caustic gastritis is the consequence of accidental
or voluntary ingestion of corrosive substances, nsu-
ally acids (Fig. 4).

In both cases, a CT scan shows inflammatory
parietal thickening and contributes to revealing early
complications and associated lesions,

1.2.6 Idiopathic Inflammatory Gastritis May
Quite Rarely Present in an Acute
Clinical Picture

¢ Crohn’s disease only affects the stomach in 2-7%
of patients in whom the classic ileal and/or colic
locations coexist.

e Eosinophilic gastritis is often seen in the context of
cosinophilic  gastroenteritis, but it may be
encountered in association with many other condi-
tions, such as food allergies (eggs, milk, soye
proteins), collagenosis, digestive parasitosis, gastric
cancer, lymphoma, Crohn’s disease, vasculitis, drug
allergies or H. pylori infection. The eosinophilic
infiltrate can be limited to the mucosa or can extend
to the whole intestinal wall.

1.3  Diagnosis of Acute Gastritis by a CT

Scan

The semiotic data on which the positive diagnosis of
acute gastritis and possibly the orientation of the
actiological diagnosis may be based need to be con-
sidered. Moreover, the direction taken by the differ-
ential diagnosis must take into consideration the other
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Fig. 3 Amsakdasts {observed by 1M, Hervochon, La Ruchelle).
Acute painful epigastne Symptoms m & voung woman, Yoy
considerahle diffuse vedernatous thuckening of the whale gastric
body and anlral regon (white arrow) with oedematous indltranon
of the lesser omenwm Actiolopical guestioning revealed recent
inpestion of sushi and eadoscopy confirmed ansaduasis

possible causes of “acute’ thickening of the gastic
wall.
1.3.1 Positive Diagnostic Data for Acute
Gastritis on a CT Scan

The main CT scan signs are seen in major ransmural
acute (nflammatery conditions. in particular in bac-
terial phlegmonous gastritis. and include:

» Localised or diffuse thickening of the gastric wall
with visible stratification indicating the ocdema of
the muco-submucosa complex: enhancement of the
mucosal and muscle capiliary networks, seen better
in venous time with the ‘target sign’ appearance
and best perceived il the stomach is distended with
liquid (lung et al. 2007). In other cases, a “double
halo® appears, defined as the juxtaposition of two
coneentric rings, the more nternal, hypodense ring
corresponding to the cedema ot the submucosa, and
the external. hyperdense ring corresponding o
the thickening of the muscularis propria. This
semionic data are valuable for  differentiating
mflammatory parietal thickening  {rom  tumoral
thichening tespecially from an adenocarcinoma in
which the collagen fibrous reaction stroma can be
objectifiad by late enhancement in the postequi-
librium phase).

s Qedematous hypertrophy ol regular or nodular
rugae is easier to analyse in a stomach distended
with liquid.

Phlegmonous gastritis is a suppurafive bacterial
infection of the gastnic wall. Tt can present in a ditfuse
or localised form, generally antral. Chnically, it
appears in the form of acuie abdomen combined with
an infectious syndrome, epigastric pain. nausea, and
vomiting—sometimes haemorrhagic in heavy drink-
ers—often Tullowing 4 serious respiratory infection.
The different tinaging techniques show the presence
of localised or more diffuse parietal thickening.
especially concerning the submucosa, that can be
diflicult 1o differentiate from a gasiric adenocarci-
noma on a CT scan (and by endescopy!). The acute
clinical context of the g seplic and
inflammatory pieture in laboratory tests. an intlam-
matory reaction of the periloneal scrosa (thickened
appearance with persistent enhancement, surrounding,
liquid reaction. etc.) and even. in certain cases. the
appearance ol a partially liguid parictal collection
{(gasiric wall abscess) may orientate the diagnosis.

The presence of gas in a thickened gastric wall is a
kev sign that can be observed in varicus circum-
stances which must be clearly difficrentiated:

* Emphysematous gastritis 18 either a form of bac-
terial infectious gastribs caused by microorganisims
producing large quantities of gas (by a mechanism
similar to that incriminated in cmphysematous
cholecystitis) or phlegmonous gastritis of bacterial
or fungal orgin which can form an abscess

revelation.
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a0 4 Acute occophaglily
and gastritis alter ihgestion
ot bleach, The CT scan
confimmed ditfuse
circumfercntial thickemny
of the lower vesophagus
and all gastre walls with
marked submuocosal
nedema

D.
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Fiz. 5 Castric emphysema
o a putient with ankvlosing
spondylias, The mirapunetal
2a5¢0ls images m a slomach
distended with liguid arc
already clearly visible on the
plan fili piclures, The CT
scan confirms the oy stic
gassous dissection. The
gastric emphy sema occurred
with gastroparests. Clinieal
and radiological resolution
afler aspiration of the gastric
contents

Fig. 5 Gusine emphysema m a 74-year-old patient with
hepatic portal venous gas, ol D3 alter fiting of a0 total hip
prosthesis The abdormoal plamn Hlm showed comsiderable
gasenus distension of the stomach and.  a lesser degree, of the
small intestine and colon, the whole pictare corresponding 1o

postoperative ilens The CT scan confirmed the parictal gascous
dissection of the stomach (white arrowt and hepatic portal
venous gas {point of black arrow). The condition evobved
{avourably after resumplon ol ransit

(Jung et al. 2007: Loi ef al, 2007). The appearance
on the scan includes more or less extensive thick-
ening of the gastric wall, generally in the fundus
and the greater curvature with imegular bubbles of
2as 1n spots or bunches; these gas bubbles remain in
place whatever the subject’s position or the degree
of aspiration by the naso-gastric tube.

e Giastric cmphysema is usnally a regulac linear
infttration of the gasiric wall, which is not thick-
ened or is little thickened, by gas from the gastric
lumen. the surface ol the peritoneal serova or from
the connections of the stomach with the oesophagus

or dvodenum, Gaslric emphysema usually results
from barotrauma without any infectious bacterial
involvement: 1t is particutarty seen in chromic
fiquid and or gas distension of the stomach whal-
cver Lthe mechanical (neoplastic antropyloric ste-
nosis or stenosis of inflammatory  ongin by an
ulceralive disease) or lunclional (gasiroparesis)
nature (Figs. 3, 6 {Buyt et al. 20033, This gastric
emphysema 13 usually asymptomatic and s gener-
ally reabsorbed without treatment. A case has been
reported in & 16-year-old adolescent boy. aller
he had ingested a large guantity of Coca Cola.
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Fig. 7 Gustric necrosis
Transmural gastric neciosis in
a 2M.year-old panent with an
antphospholipid annbody
syndrome and high-grade
stenosis of the coeliac trank
by the aromate hgament of the
digphragm A CT scan was
performed because of
hyperalgesis: painful
epigastric svmptoms, The CT
scan comfirmed the peesence
af massive guseous dissection
of the walls of the stomuch.
which were not enhanced
after contrast medium
injection. |\ farge quaniity of
wtraperitoneal fluid s present
but the patien hus d
ventriculoperitoneal shunt tor
a cerebral expansive lesion,
Hepatic ponal venous gas e
present. The surgiedl
procedure confirmend
tan<mural necrosis of the
whole gastric wall

It was combined with hepatic portal venous gas

and duodenal wall emphysema 1 a serious ¢lini-

cal condition which resolved with  treatment

(Hadas-TTulpren et al. 1993].

The prognosis for these various conditions 15 there-
fore very different. and the presence of gas in the gastric
wall must be carefully correlated with the clinical sit-
uation and probabilistic phystopathological hypotheses
o coreectly orientate therapeulic management.

1.3.2 Differential Diagnosis of Acute
Gastritis on a CT Scan

CT interpretation 1 [indings of gastritis must take

into account clinical context and ancillary signs.

¢ Parictal ppeumatosis of the stomach, seen in the
context of painful acute abhdomen and wsually
accompanjed by intrahepatic portal venous gas.

must  he clearly diflerentiated  from  parietal
emphysema. It js assovidled with the absence of
paricial enhancement wlter injection of cootrast
generally  indicates  (ransmural
ischaeinic necrosis of the stomach (Fig. 7). It can
be obseried after chemotherapy has heen started in
carcinomas (Fig. 8).

medium  and

¢ Portal hyperiensive gastropathy s a rare cause ol

digestive haemorrhage. and 15 generally pot very
severe in cirrhoie patients. 1ts probably multifac-
toriad physiopathologival ntechanism renaing open
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Tig, & Tuomoral nectoss n
a ¥evear-old paticnt with a
very large anaplastic gastric
adencearanoma, a, b Inal
findings: massive thickening
of the gastric wall with vers
voluminous hypadense
adenapathies of the lesser
omentum. coelwacs and
splenic hilum. Presence of
heputic metastasis (black
arrow). ¢ f One week aller
the start of chemotherapy:
massiye necrosts of the gastric

wall tumeour with lack of
parietal enhancement and
gaseons dissection. Massive
metastatic and Iymph node
disscmination

Lo discussion, involving raising of the pressure in the
portal system., increasing splanchinic blood flow and
local modifications to the regulation of microcircu-
lation. The presvalence of portal hypertensive gas-
tropathy varies from 7 w 98% in the series
published. depending on the diagnostic criteria and
the methods chosen for selecting patients. The
circumferential thickening of the gustric wall with
an image ol parieial stratification by submucosal
oedema. segen in severe portal hypertension with
ascilic decompensation, may soggest the diagnosis
{Figs. 9, 10) but it 15 known that there is no corre-
lation between the portal pressure values measured,
the severity of the cirrhosis, the degree of cetlular
dysfunction and the severity of the gastropathy when
it is viewed endoscopically (Curvelo el al. 20007,

Multiphase  exploration  objectilies  delective

segmental or subsegmental perfusion of the mucosa
of the gastric body or fundus. This has been
observed to disappear in the portal phase or during
the postequilibrium phuse in 75% of cases of
endoscopically controlled portal hypertensive gas-
rropathy but in only 11% of cirrhotic patients with-
out endoscopically visible gastropathy. This method
would therefore seem to provide uscful, more spe-
cific information for diagnosis (Kim et al. 2008).

Inflammatory reactions ol the gastric wall during
acute pancreatitis are [requent {one third of cases)
and must be clearly dentified. They have
been known for a long time (Balthazar 1979) and
pretflominale on the posterior wall, resulting in
venerally extensive oedematous muco-submucosal
thickening in contact with anterfior peripancreatic
infilirations  and collections, whether recent or
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fig. 8 Portal hypertensive
gasintis, A 72-3ear-old
airthatic patient with
portal cavernoma and
chrome calalving
pancreatins, Very
constderable submucosal
nedema of the stomach
wall \straighs whue nrrow)
and Lolon femrved arrow)
in a context of extreme
generalised oedema due

(0 decompensated cimhosiy,
[he parictal submucosal
thickenny exceeds 13 mm
i the body of the

stomach

Flg, 13 Portal hypertenshe
2astritis N a putient with
ascitic decomnpensated
clrEhosis, ¥ery considerable
submuensal oedema of the
whaole stomach predominantly
in the fundic regiun

(winte ariow)

organtsed (true pscudocystsy (Figs, 11 12, 130,

Analogons tmages can be seen on contacl with
infected collections (ledt-sided subphrenic abscesses)
complicating ulcerous or surgical perforations
(Chen et al. 2007; Brown et al. 1982).

¢ Persistent pscudotumoral hypertrophy of the gastiie

wall, in a context of epigasiraigia shich may

be major. which is resistant o antivlear treatment.
in a young subject (in his 20s or 30s), with heter-
ogeneous  density  and  ahove  all  progressive
enhancement increasing in the areas of lissue in
the postequilibrium phase. indicating the signifi-
cant presenve of cellagen. should bring (0 mind
an inflammatory pseudommour (Fig. 14), Only
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g 1 Inilammarery reaction of the postenor wall ol the
fundus Juring acute candal pancreatins. Che CT scan olyoctifies
the parictal thickemng linuted to the oot and posterior wall of
the tundus (whee arrow) 1w direet relaton 10 moderate
mflanunanon ol the candal pancreas

249

surgical ablalion can coniirm the diagnosis as

endoscopic biopsies cannot reach the significant

dArcas,

The presence of gustric trichophytobezoar, gener-

ally »een in tichotllomaniac gils, is associated

with diffuse regular thickening, with intensc, per-
sislent enhancement of the gasuic wall and no
hypertrophy of the rugae (Fig. 13). The trichophy-

tobezoar may extend a long way nto the Tomen ol

the duodenum and small intestine, producing

Rapuneel™s syndrome, named after the CGrunm

brothers’ story with this name.

Other possible causes of inflammatory thickening

of the gastric wall which can be seen i the clinical

context of acute abdomen include:

— Lymphocytic varioliform gastritis. lor which

an immunoallergic origin is  plassible. It
appears as parietal thickening and large rugac
with umbilicated nodules siewed by endos-
copy, and an abundant liquid coatent in the
stomach sometimes accompanied by gastric
loss of proteins with oedema and hypoalbu-
minaemia. Assoctarions with coeliac disease,
collagenous  colitis,
Meéneétrier's discuse and H. pyvlori gasiritis have
been described.
Zollinger—tlison syndrome with diffuse thick-
erting of the gastric wall and rugac in the fundus
with spontaneous liguid distension of the lumen
by hypersecretion linked with hypergastrinacmia
(Fig. 16%. The endocrine leston must be sought in
the pancrealicoducdenal region: (his may be
small and hyperyascudacised (FFig. 17) or more
voluminous and metastatic.

— Meénéirier's discase, which can be revealed by
psendoufcerons pain, The parictal thickening is
related 1o considerable hypertrophy of the mus-
cularis propria and to 3 stic dilatation of mucosal
glands, at the ongin of a cerebriform hypertrophy
of the fondic rugae (Fig. 18). The disease
essentizlly affects middle-aged men, usually
alcoito] and tobacco users; it 18 accompanied by
leakage of gastric protein, cansing oedema and
microcytic anagunia.

- Submueosal fatty metaplasia or submucosal
pseudolipomatoss, thickening of the submucosa

lymphocytic  colitis,
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¥ig, b7 Acute caodal pancreatitis with pscudocyst and peri-
toneal fluid ellugon The CT scan confirms massive gastric
parietal thickemng affecting the lesser curvature {powar of Mack
arrow . the fundns and the antral regton {eurced white arrow).

with @ regular homogeneous fatty densaty. loi-
tially described in chronie inflammatery condi-
tions ol the small intestine and colon after
corticosteroid therapy. then in patients treated by
chemotherapy. in whom it can appear within a
few woehs (Muldoney et all 1993), it s, in fact,
ot unexceptional to see it in rouline examina-
tions. generally in overweight adults. more vften
men. It 15 easily identitied because of its typical
appearance (fat halo sign) (Fig. {9). It i~ much
less frequent i the stomach thun in the gmall
mlestine and colon,where 1t was observed in
more than 20% of adultl patients in a North
American  study. Obviously, it must not be

The pseudocyst (white arrow) s the site of bleeding responsible
for the hyperdensity of the lower parl. Gastric purietal
thickening 1= massive. eaveeding 20 wm

confused with an acute inflammatory condition
{Harisinghani et al. 2003).

2 Acute Duodenitis and Enteritis
2.1 General Characteristics

Acute Inflammatory and infectious conditions of the
small intestine may henellt from an emergency scan
prowiding usctul diagnostic data depending on the
location and size of the anomalies ohjectified. Livi-
dently, ouly severc infectious conditions thal are
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i Acuie pancrealilis
with small caudal panereatic
pseudacyst. Presence of

a diffuse vedemarons
inflammators reaction of the
whaole of the siomach wall

i, 13

riir 14 Gasigde flammatory pseudotumowr m #  young
(27-vear-oldy panent. Paniul emgastiic symptoms, ulcerous
pdin developing over the past 4 months resislant to proton
pwmp inhibitors, Presence of parietal pseudotumaoral thickening

resistant to treatment or which aceur with major
repercussions for the general condition of the patient
necessitating hospitahisation will result in a scan being

of the antral reglon with massive persistent enhancemenr
accentuated on Ture wmages, Surgieal procedures confirmed the
diagnosis of an inflammatory psendotumaour complicating an
intramural anlral ectopic pancreas

performed. In general, these are above all locahsed
transmural lesions which can be identified better, with
Crohn’s disease and its complications in the lead
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Fig. 15 Gastric:and. jejunal bezoar in a young (16-year-old)
female trichotillomaniac patient. The heterogenecus spherical
content of the gastuic fandus (white asferisk) is-accompanicd by
thickening of the gasiric -wall with sigmificant persistemt
enbancement (a). Identical imeges are seen in the proxipmal
jejumum (h), which confirmed 2 heterogeneous compact

{Macari and Balthazar 2001; ‘Thoeni and Celto 2006;
D’ Almeida et al, 2008; Macari et al. 2007).

In acute diffuse conditions, whether they are
infectious or inflammatory, the scan objectifies sub-
mucosal oedema with parietal stratification of the
loops, producing ‘target’ or ‘double-halo’ images that
can be easily analysed in veoous time (70§ after
injection at 3 ml/s) (Gore et al. 2000). In the face of
this, in an acute clinical comtext, -a -number of
hypotheses must be: discussed (arterial ischaemia,
capillery hyperpermeability, congestion by . porial
venous stasis, elc.), some of which may be supported
by abdominal/pelvic exploration, as a general rule
complemented by thoracic explorstion if there are no
contraindications for the radiation risk (young sub-
jects and women of childbearing potential).

In all cases, the clinical contextand laboratory tests.
are fundamental for orientating the diagnosis: a history
of abdominal pain #nd diarrhoea, & state of acquired
immunosuppression, a recent stay in a couniry where
there are endemic parasitcs, a purpuric rash on
the lower limbs, 2 marked inflammatory syndroine
seen in laboratory tests, etc. are 4ll signs providing

endofuminal foreign body (curved white arrow). Surgical
exploration showed vety considerable transparictal inflamma-
tory reaction of the proximal jejonum affecting Uie serous side
(¢). The surgicat procedure extrasted the jejnnal bezoar (d) and
the gastric irichophytobezoar (&)

poiiters for the right direction which one needs
to know how to find out by precise, directed ques-
tioning and clinical examization (Figs. 20, 21).

2.2 Acute Infectious Conditions of the
Duodenum and Small Intestine

The causes of acute infections of the small intestine
are very different depending on whether they occur in
an impwnosuppressed context or not (Mazzie et al.
2007).

2.2.1 In immunocompetent subjects

Acute. intestinal infections ave rarely investigated by a

CT scan (Macari et al. 2007). The possible causes

include: '

v Gigrdia lamblia, cauging a -parasitosis found
throughout the world, the occurrence of which ¢an be
favoured by hypogammaglobulinaemia. This parasite
attaches itself to the mucose of the. proximal small
intestine (duodenum and jejunum) without invading
it, resulting in a local inflammatory: response with

| >

il

I H 2 &
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oo Qastrinoma e a S0-vear-old patient. The CT scan
ahjecufies comiderable hypertropty of the gasine mucosal
rugae with magor enhancement (pefnt or whire arrow) and the
presenes of a hypervasculacised leston of the head of the
pancreds corresponding o the gusinnema (blck arrow). There
is a hepalic angioma (eurved Black arrow

parctal thickening by submucosal oedema and
problems of motility. more difficulr to assess on
cross-sectional tmages than on opacifications.

o Ascaris lmbricoldes is responsible for one of the
world’s most frequent parisitoscs. s dingnosis is
possible with a C1 scan, which shows the worms
surrounded by endeluminal liquid or distended by
gas and thus appearing as lincar clear areas
{Hommeyer et al. 1995; Sherman and Weber 2005:
Rodriguez et al. 20033 Occlusion by an endofu-
minal ascaris cluster is a classic way of detecting
the parasite in conntries where it is strongly ende-
mtic. It can be accompanied by perforation reveal-
ing the cendition.

o Anisakiasis 18 an acute infection caused by the farva
of Anisakis, a marine nematode ingesled with
preparations  made from raw  hsh (sushi, raw
anchovies) or undercooked fish. The larva causes
an inflammatory reaction ol the intestinal wall,
which can be of major importance and can extend

23
over a length of about 10 cm. Lestons of the small
intestine may  coexist with  gastric and  colic
involvenicnt and can be accompanicd by allergic
symptoms. Occlusive forms have been reported.
often combined with ascites. Blood hypereosino-
philia occurs frequently. From the point of view of
a T scan, the condition is very often situated 1n the
terminal Jenm and can extend into the adjacent
colon. The pathological examination confirms the
presence of an eosinophilic infiliration. An increase
i specific fgl can supporl the diagnosis and must
therefore be systematically assayed when one 1s
faced with any histologically diagnosed “eosmo-
philic zastroentermis” (Fig. 200, Diagnostic cer-
tainly (endoscopie andfor luboratory tests} can
avord a surgical procedure since the condinon
develops favourably following drug-induced (or
spontaneous) climination of the parasite (Repiso et
al. 2003: Ishida et ul, 2007; Ortega-Deballon et al.
2003

Stroneyloides causcs
which is particularly frequent 1n the tropics but
which also oceurs in temperate regions (e.g. the
soitheast of the USA) The larva of the parasite
penetrates the organism through the skin. migrates
inlo the respiratory svsiem then ts coughed up and
swallowed and reaches the duodenum at the adult
stage. The process can repeat itsell, resulting in a
eyvele or endogenous reinfestarion and  visceral
dissemination. particularly encephalic in immuno-
suppressed patients. The adult female infiltrates the
lamina propria of the doodenum and jejunum.
causing an inflammatory reaction there of vari
able intensity depending on the severity of the
infestation. There is generally very marked hyper-
gosinophilia. In severe forms, the dominant feature
on a CT scan is major hquid distension of the
digestive lomen, giving il the appearance of para-
Iytic ileus or oeclusion combined with more or less
marked thickening of the wall. The colon can be

stercoralis parasttosis

simultancously affected, with a scan appearance
similar 10 that of ulcerative colitis (Kothary et al.
19997,

Tteits or enterits due to Safmonellia and Shigella. the
niost frequent acute infeclious conditions found in
countries with a high standard of living, is seen as
regular circumferential thickening of the ast 15 cm
of the 1leum wall readily extending o the adjucent
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Fig. 17 Gastrinoma. Very
considerable hyperrophy of
the mucosal mugae over the
whole stomach with major
persistenl enhancement. No
sign of liquid hypersecretion.
Presence of a small
hypervascularised nodule at
the isthmus of the pancreas
comesponding to the
gasirinoma

Flg. 18 Ménéiriers disease. The CT scan objectifies consid-  submucosal cedsma {(a—¢}. The stomach is hypersecretory (c, d)
erable hypertrophy with an encephaloid zppearance of the and emdoscopy (g) confirms the encephaloid hypentrophy of the
rugae of the stomach, major enhancement of the mucosa and  pasiric rugae

colon toa lesser degree. The ‘target sign’ appearance
of the acute lesions is found particularly in Shigelia
infections; satcllite adenomegaly may be seen. The
main sources Of infection are poultry meat, eggs,
milk products and undercooked meat. The severity
of the symptoms is very variable and can be intense

in immunosuppressed subjects. The ‘cholera-like’
very severe forms with watery diarrhoea and
the dysenteric, sometimes haemorrhagic forms are
combined with hyperallergic symptoms with fever
and possible multiple organ failure (shigellosis)
(Balthazar etal. 1966; Van Wolfswinkel et al, 2008).




Acute Gastritis and Enteritis

2%

39 Gastie panietal
pseudolipomutosts. Regular
submucosal thickening of
fatty density has ocourred
aver the whole gastric wall
{white arrow). This
appeardiee coeXisls with deep
androwd adipasity The puticnt
1y asy mplomatic

=g 2 Losinophilic
cnrenis. Reaular
circumferential thickening

ot the walls of the dnodenum
and hypereosinophilic bloomd
Biopsies confirmed the
diagnosis ol eosnophilic
grteritls wihout & parasitic
cause being found




256

D.‘Ef{gent et ak

Fig. 21 Portal "enteritis’. Ascitic ocdematous decompensation
of hepatic enthosis accompamed by diffuse  subimucosal
aedema of the small inestine, colon ond  stomach, The

e Campylebacter fejuni also alleels the ilcocaecal
Junction bur it is generally a self-limiting disease.
On the other hand. Salmonella pphi can lead 1o
severe,  sometimes  haemorrhagie  Inflammation,
essentially affecting the small intestine, causing
hyperaemic and oedematous changes: the depth
involved can result in perforation of the imestine.,

e Yersiniosis is caused hy Yersinio enterocoliica and
Yersinia psewdotuberculosis, They aftect the right
ileocoliv region, presenting climcally as a psceudo-
appendicitis or as acute feverish diatrhoea with
ternunal ileitls combined with mesenteric lymph-
adenitis. Y. enterocolitica, along with the bacleria
in the gencra Salmonella and Campylobacier, is the
cause of mosL generally self-limiting bacterial cases
of gastroenteritis. Y. enieracolitica above all affects
young subjects. The discase is due to ingestion of
contaminated food (pork meat, milk, water, tofu) or
0 Hood ransfusion. Faeces remain contaminated
for 90 dave alter clinical resolution. Diagnosis of
yersiiosls using imaging technigues is more the
domain of echography than ot CT scanming, con-
sidering the age of the subjects. The inflammatory
circumferenttal thickenming of the walls of the ter-
minal ileum, the presence of regional mesenteric
adenopathy  and the absence of an image of
appendicitis arc all arguments in favour of (his
diagnosis. Severe seplicacmiu can be seen with the

development  of  sisceral  abscesses  spectfically

multifactorial causes of thic submucosal oedema include porlal
bypertension und hypoproteinaena

during treatment of iron overload with deferoxa-
mine chelators (Abcarian and Demas 1991,
Matsumoto et al. 1991 Antonopoulos et al. 2008).

2.22 In subjects seropositive for human

immunodeficiency virus

Opportunistic acute infections of the small intestine

arc now much less frequent because of the efficacy of

antiretroviral treatments which teduce the viral load
and the frequency of all of these complicattons. It is
thus in cases of resistance or escape from thesc
ireatments (highly active antiretroviral treatment} that
g CT scan may he made of a patient with acute
abdomen or a febrile diarrhoea syndrome 1n a seri-
ously impaired general <tate of health. The degree of
immunosuppression measured by the i34 lympho-
cyte counl is still the best guide for the radiologist
when reading CT scan tmages. The imaging techmgue
only supplies a guide o a range of probable causes; it
only provides characteristic features in 129 of cases.
and 1ts essencial role is w contribute to evaluation of
the severity of the condition, and above all to

screening for surgical complications (Wu ct al. 1998:

Koh et ai 2002).

o A CD4 lymphocyte count above 200/ml indicules
relutive irmamunocompetence and Mycobacterium
tuberculosis is then the probable cause of the diges-
tive disorders: with & lymphoceyte count between
200/mi

and 100/ml, there is some degree of
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fig 23 Lnterins due o
Mycobacterwh aviem-
intruceliulare (MAD 0 an
HIV-positive palient.
Considerable submucosal
thichzoing ol the walls of the
small intestine with thickened
and enhanced mucosy und
serosi, abundant ascites.
Laboratory avestigations
confred lnlection by
atvpical mycobacteria

ummuenosuppression and many infectious agents may
be imvolved. whereas below 100 CDd/ml CMY
wmfections, infections by Myvenbacrerivm avium-in-
tracellnlare and cryplosporidiosis nwust be envisaged
in the first instance. The other significant etements
which can be objectified and sought on CT scans
include the presence of hepatic and/or splenic
infectious local lesions and light-centred adenopa-
thies belore and after injection of contrast mediun,
indicating tuberculosis, as well as the predoninance
of intestinal lesions on the terminal ileum and
caccum.

» In contrast, in M. aviem-intracelinlore infecuon the

arca affected is frequentdy jejunal or diffuse and

tooks like Whipple's disease both radiologicalty
und histologically (Figs, 22, 23). Visceral locations
are tarc, and the adenopathies are homogeneous
because in these patients the very low D4 bvim-
phocyte count, generally below 100 and 530 CD4/
ml, does not allow a caseous NCCrosis INNUTC
respanse O QCcur,

« Cryptosporidiosis is most often seen in deeply
immunosuppressed states with CD4 lymphocyte
levels below 30/l but it can occur months later in
the development of the discase with levels of more
than 200/ml. The area allccted 15 generally prosi-
mal. involving the duodenum/jejunum and wpper
iteum, but it can affect the whole digestive tract.
It is not accompanied by adenopathy. The intestinat
walls are moderately and regulacly thickened and
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the loops are the site of liquid distension. which cun
be considerable (Fig. 24). Cryprosporidiosis, like
CMV infection. can be accompanied by cholangi-
opathy, shown on the CT scan images as a gener-
atly moderate ditatation of the intrahepatic and
catrahepatic bile ducts. The presence of a low ste-
nosis of the main bile duct, in the papilla regron.
and the predisposition for developing  alithiasic
cholecystitis is the other characteristic describing
biliary involvement.

Gastrointestinal infections with fsospora belli can-
not be distinguished clinically and radiologically
from cryptosporndiosis; only microscopic examina-
fion of the faeces can provide an exact diagnosis.
CMV intestinal infections preferentially concern the
ascending caecum or the whole colon (pancolitis):
the small intestine ts rarely affected. The regular
parietal thickening can be massive in severe forms.
or even have a pseudotumoral polypoid appearance.
It does not occur with adenopathy. The coexistence
of biliary involvement 1s a diagnostic argument.
Histoplasmosis can. 1in countries where it 15 cnde-
mic. give rise 10 digestive involvement when the
CD4 count 15 below 100/ml. Ay with tuberculosis, it
cunt be g primary infeetion or a reactivation. In the
disseminated forms ol histoplasmeosis, the intestine
18 involved in 75% ol cases. The aspects seen on a
CT scan are identical to those encountered in
tuberculosis: localisation on the terminal denm and
the ascending colon, generally regular concentric
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Tre, 230 Tmteritis duwe 10 MAL 1 a voung TV-positive patienr
Jejunoileal parictal abnormalites (huckeming, hypercohance-
menl) accompanied by hypodense rerroperitonsal mesenteric
adenopathines were suggestve of toherculosis, but the climeal

parietal thickening, sometimes with pseudotumaoral
stenosis. infiltration of the adjacent pentoneun,
hypodense regional adenopathy in the mesentery
and retroperitoneum and possible hepatosplenic.
adrenal glands and peritoncal nodular infectious
tocal lesions.

2.2.3  In neutropenic subjects
In particular during aplasia induced to treat madignant
haemopathy by stem cell lransptantation. cancer
chemotherapy or after organ transplant, it is essential
1o have good knowledge of the factors orientaling the
diagnosis of acure gastrointestinal events after allo-
geneic hacmatopoietic stem ¢ell ransplantaton, and
w particular, the length of time since the paticnt
became aplasic (Schmit et al. 2008: Kukpatrick and
Greenberg 2003; Beckhett and OILf 2003);
s Chemotherapy-related mucositis is the inevitable
consequence of lesions ol the mucosal harrier

contexl and In particular the very strong IMMOROSUPPISsHloT
suggest more an MAT infectiom. which will be confirmed by
laboratory investigations

hecause of the toxieity of the aplastic drugs used.
The imitiafly inflammatory epithelial tesions ulcer-
ale tapproximately at day 13) then heal. On the CT
scai, diffuse or segmental circumferential thicken-
ing of the wall of the digestive wbe is scen with
mucosal hyperaemia (aliernation of hypoperfused
and hyperperfused  areas within the  thickened
walls). In peneral. there i3 hittle or no infiltration of
the mesenlery. nor is there adenopathy. The gas-
tromtestinal tract is generally affected dilfusely,
and the clinical symptoms are moderate secrelory
diarrhoea and/or abdominal pain.

s Neutropenic enterocolitis most often involves the
caecum (tvphhitis or caccitis) but it is not unusual
for the terminal iJeum (o be allected. which is a
good arguntent jn favour ol the diagnosis and
against the diagnosis of infectious colits, in
particular of pseudomembrancus colitis duc Lo
Clostnidium difficife. The atfects are mulifactorial,
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Fly, Za Cryptosporidiosis
and c¢holenfonn duarrhoea
svndrome 10 an HIY -positive
patient with a CD4 level
below Siml. Diffuse
subrouconsal thickening of
all the ileal Tonps with
increased mucosal conirasl,
hypervascolunsution with
the vusa recta showing a
comb sign, Magoosis of
cryptosporidiosis was
coniirmed by laboratory
Lests

combining mucosits lesions, deep newlropenia,
disturbances induced in the microbial Nora and a
hacmorthagic necrosis componemt of ischaemic
origin. The CT scan shows circumlerential thick-
cning of the walls of the caccum (Lyphlitis), of the
ascending colon and the terminal ileum, combined
with moderate inflarmmatory nfiltration of the
adjacent peritoncum. In general, there is little
ascites and no adenopathy. In severe cases, signs of
ischaernia appear (parietal ppneumatosis, lack of
mueosal enhancemen!) or there are local compli-
cations: abscess, prneumoperiteum.

The grafi-versus-host reaction. After hacmatopoi-

etic stem cell allotransplantadon, the retirn to

normal in imounoiogical terms occurs in three
phases;
During the first 10-30 days. the immune system
is severely impaired by pancytopenia; local
defences are weakened by mucitis.

— Between 30 and 100 days afier (ransplantation,
the neutropenia cortects itsell bur with a delay
for the lymphocyies, the cause of continued
cellular and humoral immune deficiency. Infec-
tious complications arc thus frequent. An acute

form of grafi-versus-host reaction appearing as
abdominal pain. and secretory diarrhoea can
develop once the graft is functiopal, On the CT
scan, abnormally intense enhancement of the
mucosa of the digestive tract 1s seen very clearly
predomunating on the small ynfestine. This cor-
responds histologically to a destroved mucosa.
replaced by richly vascularised granulation tis-
sue. The intestinal loops arc generally distended
with liquid with a circamferential submucosal
oedema and a comb sign in the corresponding
mesentery: on the other hand, there is only rarcly
infiltration of the mesentery. The alternation of
healthy areas with pathological arcas and the
clinical context of haematopoictic stemn  cell
transplantation are obviously major factors for
making a diagnosis {Fig. 25).

- After 100 days, a chronic form ot graft-versus-
host reaction can be seen which occurs mainly as
a malabsorption syndrome withoui ¢xpression in
imaging technigues.

+ Acute fungal infections, in particular the dissemi-

nated invasive furms of aspergitiosis, which may
be the origin of necrotic ulccrative enteritis,
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Fig, 25 Graft-versus-host
redction in a young patient
who had received a transplant
af haematopoete stem cells.
Diffuse thickerung due 1o
stibmucosal cedema with
wereased contrast in the
mucosa of afl the small
intestine loops and the colen,
R 4 graft-versus-host reaction

partcularly concem the ileum, the walls of which
are circumierentially thickened and the neigh-
howring mesentery is infiltrated. There is a very
high risk of perforation and the symptoms are oficn
not very specific, sometimes limited to a fever and
abdominal pain wthoul clear guarding. A CT scan
15 therefore of fundamental importance o confizm
the parictal and peritoneal abnormalitics of the
leocolic junction {Tresallet et al. 2004).

» Mucormy cosis. This is seen in subjects treated for a

malignant  haemopathy,  in  immunosuppressed
transplant patients, keto-acid diabetics, patients
with cardiac and renal Impairment and during
chelator treatment for wron overload. Gastrointesti-
nal involvement s uncomumon, affecting the stom-
ach more that the small intestne and colon. It is
seen on & C1 scan as a circumferental diffuse
thickening of the walls of aftecied digestive
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Fiv 25 Acue painful
Splgastie sy IMPILs 10 &
28-year-old patent. The scan
abjectifies oedematous
cireumferential thickening of
the prosimal jejunal loops
with discrete peritoneal fhud
cffusion accompanied by
siall mesenteric and
pertloneal adenopathies.
Purpura cruptions were seen
on the lower limbs within
howrs of the examination.
conlbirming the diagnosis ol
Henoch=5Schdolein purpura

segments. which often coexist with hepatic focal
localisabions (Suh et al. 2000).

23 Vascular Acute Inflammatory
Conditions of the Duodenum
and Small Intestine

2.3.1 Acute Manifestations of Vasculitis on

the S5mall Intestine

Maosl Torms of vasculits, in any case those concerning

small and medivm-sized vesscls, may atfect the small

imestine. We should think of them each tuve we see
mages lrom a voung patient suggesting ischaemic
lesions in an unusual site, for instance in the stomach,
above all the duodenum (ischacmia in the duodenum
is practically always related o vasculitis), or the
rectun. or when the small intestineg and colon are
simultancously diffusely allected or when other vis-
cera are alfected. e.g. the vro-genital system (Ha et al.

2000: Ahn et al. 20049,

* Henoch—Schonlein  purpura  (sometimes
theumatond purpura) is vasculitis of small vessels
characterised by the presence of serum IgA and the
precipitation of immune complexes in the arteri-
oles, capillaries and venules. It 13 most requent in

called
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children, where i usually develops henignly. but a
guarter of cases are seen in adults, more often n
men (sex raiio 2:1). with a poorer prognosis
because of more frequent and more severe renal
involvement. The clinical triad of acule abdominal
pain, arthralgia and palpable purpura must bring
this diagnosis to mind. Abdominal pain occurs in
44% of cases of Henoch-Schénlein purpura in
adualts, preceding the skin lesions 1w 10-15% of
paticnts. The CT scan shows an inflammatory
thickening with double-halo signs of the digestive
segiments allected. [oss of mesenteric fat transpar-
ency with vascular engorgement, and adenopathy;
ascites is present in the severest forms (Figs. 26,
27). Complications due to perforation or occlusion
by invagination are less frequent in children and the
digestive lesions generally evolve favourably: the
prognosis for the discase depends on the kidneys
(Chung el al. 2006).

Periarteritis nodosa (PAN) 13 a necrotising influmn-
malory vasculitis which affects the wall of small to
medivm-sized muscular arteries, leading to the
formartion of microancurysms and stenoses. 1t par-
tcularty affects middle-aged men {in their 40s or
S0 s sex ratio 2:1-3:1) who, tn 36% of cases, arc
carriers  of the hepatitis B virus,  Classical
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Fig. 27 Acute painful epigastric symptoms in a 21-year-old
lemale patient. Considerable circumferential submucosal (a—¢)
oedema of the duodenum confirmed by endoscopy (d), which

antineutrophil cyloplasmic autcantibodies (cAN-
CAs) are found in laboratory tests in many cases,
but they are not specific (since they are also found
in Wegener's granulomatosis, in Churg—Strauss
syndrome and in microscopic polyangiitis). The
digestive tract is affected in 30-70% of PAN cases,
essentiaily the jejunum, which is the site of exten-
sive submucosal cedema, which can be spontane-
ously hyperdense when it is haematic, with a
double-halo image on biphasic acquisitions after
contrast medium injection. Perforations and ste-
noses are complications of the vascular lesions. The
scan, even with the spatial resolution of current
machines, canmot objectify the microaneurysms
that are easily shown by angiography (Rhodes et al,
2008; Jee et al. 2000).

» Microscopic polyangiitis (hypersensitivity vasculi-
tis, leukocytoclastic vasculitis) is a condition
identical to PAN which affects small-diameter
vessels (arerioles, venules, capillaries), In most
cases, CANCASs are present. Renal involvement is
found in 90% of cases in the form of a necrotising

shows the hyperaemic (d, e} and hasemorhagic character of
lesions due to Henoch—Schonlein purpura

glomerlonephritis. The effects on the digestive
tract are identical fo those seen in the other types of
vasculitis: regular inflammatory thickening of the
{generally ileal) walls, vascular engorgement, loss
of mesenteric fat transparency and ascites,

e Wegener's granulomatosis histologically affects the

intestinal tract in 24% of patients but is only expres-
sed clinically in 10%. It affects the small intestine and
colon. The appearance on a CT scan is identical to that
seen in other forms of vasculitis. Acute forms are
linked to intestinal perforations or extensive massive
ischacmic necrosis (fulminating necrotising entero-
colitis) {Pickhardt and Curran 2001).

Chorg-Strauss syndrome can exceptionally occur
on intestinai-mesenteric structures (209% of cases),
either in the form of ischaemic lesions secondary to
vasculitis or by eosinophilic infiltration of the wall,
which can be the cause of an occlusion or haem-
orrhagic diarthoea (Rha et al. 2000).
Acute-disseminated lupus erythematosus (ADLE)
is a necrotising vasculitis of autoimmune origin
which preferentially affects young female subjects.
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The digestive effects are jachaemic. often haemor-
rhagic lesions conscculive to a rcal obliterating
endarteritis.  In physiopathological terms,  the
hypercoagulable state linked to the circuluting an-
tiphospholipid antibodies (anticardiolipin antibod-
ies and lupus anticoagulant. which are encountered
in 30 40% of patients with ADLE. as against 2%, in
the general population) appears to be of decisive
importance in the occurrence of digestive symp-
toms We speak of an agtiphospholipid antubody
syndrome when there are not enough diagnosuce
criteria  for ADLE. Perforative und occlusive
neerotic complications are classic. The whole
digestive tract can be atfected, but the predilection
is for the territory of the superior mesenteric artery.
In acute sitvations, the CT scan shows circumfer-
ential thickening of the walls ol affccted digestive
segments. engorgement of meseuteric vessels, with
a particultar arrangernent of the vasa recta of the
ileum rclated to its shorening (comb sign), and
adenopathy.  Polvseritis s frequent (peritoneal.
pleural.  pegicardial Hquid effusions. etc.) and
evokes the diagnosis. A high incidence of urogen-
ital tract lesions has been reported (lupus glomer-
vwlonephritis, ¢vstitis, hydronephrosis by Gbrous
changes w the ureterovesical junction or foblowing
vesicoureleral  reflux  secondary to a  detrusor
spasm}. In evervday practice. these data arc of very
lIimiled interest hecause of their rarity (Pagnoux et
al. 2003; Kaushik et al. 2001).

Behget's syndrome. The gastrointestinal (ract is
affected in 10-30% of patients with Behget's syn-
drome. The Iesions affect the ileocaecal junction
with a predilection for the terrninul ileum and arc
the copsequence of an inflammatory  vasculitis
preferentially affecting the venules. The deep
ulcerations typical of the disease may be transmural,
which explains the frequency of local complications
such as haemorrhage, perforation, fistulac and
localised or diffuse peritonitis. for the diagnosis of
which the CT scun is particularly valuable. Panetal
thickening can be massive, localised. asymimetric
with a polypold appearance. pseudotumoral or
uleerated in the centre (Chung et al. 2001).

* Rheuwmatoid vasculitis. Tn long-standing  scvere

rheumatoid arthritis. with marked disorders in lab-
oratory fests and in particular in male paticnts,
acute intestinal inflammatory symproms may be
seen related to leukocytoclastic vasculitis of the
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small venules. The diffuse thickening of walls of
the wmall intestine and colon with double-halo
enhancement, the possible infiltration of the mes-
entery and the peritoneal liquid reaction are iden-
tical to what 15 scen i the other forms of vasculins.

2.3.2 Inflammatory Conditions with a
Vascular Origin Excluding Forms of
Vasculitis

» Acwte radiation enteritis of the small ntestine
{Lyer et al. 2001). This is scen during the weeks
immediately following pelvic irradiation, 1nost
often after doses higher than 45 Gv for ulerine
cervical cancers. It appears as an oedematous
parietal thickening of the loops of the small
intesting 1n the pelvis and fower abdomen. Limi-
tation of the lesions fo the feld of wradiation with
clear demarcation is highly evocative for this
diagnosis  (Flg. 28). The condition is usually
resolved in a few weeks with symptomatic treat-
ment. This acute eftect. related to the direct acuon
of ionising radiation on the lining eprhelium. is
dillerent from chronic radiatlon enteritis, which 1s
related to an obliterating endarteritis, the cause of
fibrosing  inflammation  producing  stenoses  and
fistulac, gencrally appearing scveral months to
several years (2 months o 30 years) after
wradiation.

o Apgin-oedema (or angioneurotic oedema) of the
small inrestine. Angioneurotic oedenia is 4 non-
inflammatory condition characierised by acute
episodes ot capillary  hyperpermeability  with
oedema of the skin of the face and of the respira-
tory and intestinal mucosae. The gastrointestinal
condition is expressed as acute abdomen, gencrally
resolving within 24-72 h. but there 1s a potential
risk of death by hypovolaemic shock. The appear-
ance of watery diarrhoea 1n the {inal phase of the
attack is good diagnostic evidence. CT scan images
show extensive inflammatory thickening of the
walls of the digesihve tract (siomach and small
intestine) with liquid distension of the digesiive
lumens. congestion of mesenteric vessels and per-
itoneal [luid effusion. The cause of this disease 18
a hereditary or scquired lack of Cl-esterase inhib-
itor. which should be determined by laboratory
investigations. A personal or familial history of
Quincke’s oedema or minor forms (episodes of
urticaria, transitory dyspnoca) should be sought but
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T, 28

Acute radiation
caterits. Regubar moderate
cucumferential submucosal
aedema of all the pelvic loops
of the smalt intest.ne in a
temale patient irradiated

-

during the previous 3 weehs
[or o neoplasia of the cervix
of the uterus

the digestive events may precede cutancous and
respiratory symptonts by several years. There are
parancoplastic forms assoctated with Iymphopro-
liferative syndromes, autovimmune diseases or can-
cers. Certain cases ol this condilion may be scen
during treatment with conversion enzyme inhibitors
(ACE intubitors) (De Baker ct al. 2001},

s Buercer's disease (thromboangiitis obliterans). In
vounyg subjects who are vsually heavy smokers this
condidon aflects the vasa vasorum of arleries of

size, leading tw thrombosis and
severe parietal inflammatory reactions, Digestive
imolvement  is nfrequent.  Intestinal  parietal
symptoms are of the same type as those seen in
sasculins. but an angioscan shows the segmental
thromboses of the mediwm-sized arteries. The
context (voung subject, heavy smoker) is funda-
mental to the diagnosis Marder and MellingholT
20001

e Vasculitis linked ro cocaine or heroine. After just
eme inhalation of cocaine. the picture ol acute
abdomen can be scen vn a CT scan, with images
analogous o those seen in acute or subacute
ischaemia of the digestive tract {Fig. 29}. The colop
13 most often the site atfected but the small intestine

intermnediate

alone can be affected, evsentially the ileum. The
histological similarities between Buerger's disease
and vasculitis due to cocaine have led some authors
to suggest that there are close links hetween these
two conditions (Herripe et al. 1998; llagan and
Burney 2047).

2.3.3 Drug-Induced Enterocolitis

Drug-induced enteropathics, are fregquent bul in gen-
eral arc not investigated using imaging techniques
hecause of the usually minor character of their clini-

cal symptoms (Chalelain et al. 2007,
o Drug-induced Heitis

— Ulecrated ileitis lesions can be seen after inges-
tion of NSAIDs, but are much less frequent than
colic conditions. One of their particulanties as
they develop is the formation of diaphragm-like
stenoses (Fig. 30).

— Corticosteroids. tablets of iron salts or potassium
chloride may lead to lesiuns similar to those
caused by NSAIDs.

- In all cases, the clinical picture can be acute with
hloody diarthoca, and peritonilis through perfo-
ration may be seen, The severity of the condition
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i 28 Vasculws inoa herone addict. The scan was por-  considerable circwmflerental submucosal oedema wieth targer
formed for acnte hyperalgesie pain and shows acute lesions  sign enbancement, sccompumed by small quanttics of perita-
reedominandy on the proximal jejunum and chacacterised by neal Hnd effusion

Fig. 30 Acule enteropathy Jue W non-steroidal ami-imflam- lasting cnhancement (white arrow). Double bafloon enteros
matory drugs (NSATDY Moderately stenosing parietal cir- copy confirmed the diagnosic of enteritis due to NSAID-
cumferential thickemng of the jejunum. with considerable

is not related to bow long treatment has been middle-aged women taking NSATDs over the long
athministered. term for a rheumaric condition. Tt may be revealed

o [interopathy due o NSA{Ds. Diaphragm disease is clinically by an acute occlusive syndrome but
a rarc but specific complication ol chronic pro- usuaily attention iy drawn Lo the condition by sub-

longed use of NSAIDs. Tt is seen above all occlugive episodes, chronic diarrhoea and weight
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loss. liine fibrous circular membranes, perforated in
the centre. develop in the ileal lumen. opposite to
valvules with which they interact. Histologically,
the submucosa is the site of fibrous transiormation,
which would scem to correspond (0 the develop-
ment of the uleerouy lesions caused by the NSATIDs
(Zalew el al. 1996).

» Necronising ileocolitis due to treatment with Kay-
exalate and sorbitol. An ulcerated condition of the
distal ileum and the ascending colon. often
accompanied by partial or transmural necrosis,
which can then be complicated by pertoration with
peritonitis, may be seen w0 renally impaired sub-
Jects reated with Kayexulate for hyperkalaemia. In
fact 1t 1s the sorbitol, & hypertonic solution admin-
istered fo counteract the constipation induced by
Kayexalate, which would seem to be the cause of
the necrotising ileccolic lesions, through its direct
toxic action on the mucosa and the local hypovol-
aentia that it induces due to its hypertonicity, and
which causes a low local tlow that can lead to
parictal necrosis.

Heal melanosis, Like the mauch more frequent colic
melanosis with which it can be associated. this is
the consequence of long-termn treatment for con-
stipation by laxatives of the anthraguinone aroup. It
15 a feature of pathological anatomy which 15 not
visible using imaging technigues.

Clofurimine enteropathy. Clofazimine belongs (o
the phenazine group used in the reatment of leprosy,
atypical mycobacterial infections and sometimes in
graft-versus-host reactions, and after being used for
several months can accumulale in the mucosa of the
small intesiine, the mesenteric ganglia and the
greater omenturt, giving them a brown-black or
orangey coloration by which the condition can he
tdentitied in a pathological anatomy cxamination.
Ike climcal picture is a combination of abdominal
pain, vomiting and diarthoea.

The Acute Appearance of Crohn’s
Disease in the Small Intestine

Crohn’s discuse can be revealed hy an acute painful
feverish cpisode with diarrhoea, or by an acute
complication, such as an intestinal occlusion, deep
abscess. tistula, perforation or digestive hacmorrhage.
all these circumstances, a CT

sedan is  often

performed quite quickly, and one must be able to
identify the disease on the images produced, and jrs
possible complications (Meyers et al. 1995; Lee ct al.
2002, Madureira 2004; Gourtsoyianni et al. 2009).

Tt is obvious that, given an acute picture, even if

questioning the patient or the clinical examination
points lowards Crohn's disease, the use of cnteroc-
lysis should be avoided and the examination should
be performed usually without modifving the content
of the loops or by performing enterography without a
catheter. by ingestion of water or opacilying agem
and m all cases taking care 1o minimise the dose of
ionising radiation delivered 1o these patients, who are
oftenn voung and who will he repeatedly subjectled (o
CT scans as the condition develops.

Crohn’s diseasc in the small intestine preferentially

involves the terminal ileun, but, particutarly in acutely
revealed forms, it can affect almost the whole ileum or
a shorter or longer segment ol the jejunum and evi-
dently the whole or part of the colon (Figs. 31. 32, 33).

Positive CT scan diagnosis of Crohn’s discase in

the wmall intestine is based on the criteria for trans-
mural inflammation seen as:

More than 3 mm parietal thickening

Parietal stratification  visible with double-halo
finding in the active inflammatory forms

The prescnce. above all, of the classic modifica-
tions of vascularisation on the mesenteric side of
the loops affected: vascular jejunisation of the
ileumn (i.e. increase in the number of vasa recta per
unit length, tortuosity and dilatation of these ves-
sels) and a comb sign, which evsentially reflect the
shortening of the digestive segments involved and
their meseniery which is, moreover. the site ol
fibrofatty infiltration (sclerolipomatosis).

The presence of mesenteric adenopathies

The mesenteric < ascular abnormalities indicate an

active, developed, widespread condition seen in an
acute clinical context. There 1s close correlation with
the clinical Crohn's discase activity index.

I contrast, fibrostenotic lesions appear on the scan

a8l

Regular uniform thickening, with no or litde
enhancement after injection of a contrast medium.
However. it must be emphasised that the fibrosis
can be cnhanced, sometimes considerably, on
delaved acquisitions. Delayed ephancement 1s
therefore not a dectsive predictive element for the
efficacy of the medical treatment.
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Fig. 31 Acute attack
revealng Crobn's disease.
Regnlar circumferential
thickening of the finaf tleal
Joops wiih target sign imags
by enhancernent. of the
muconsa and signs of
transmiural inflammation with
cornb »1gn appearance ol the
VSR Terld

Figg, 32 Acute attack of Crohn's disease wath pelvic pentom-
tis. Presence of acule inllammatory thickemng of the 1leal wall
with  signs of  transmuoral  inflammation. Multiple  pelvic

— Stenosis of the fumen and upstream distension with
regular infundibuliform connection of the normal
wall,

Target or double-halo enhancement images are also
not themselves specific. even if this feature was initially
described in Crohn’s disease. Differentinl dingnosis
should consider ischaemia, vasculitis, infectious

267

collections with one larger organised colleciion with a thick
wall and gas buhbles (white arrow)

enteritis, haematoma (g, 34), radiation entesitis and
graft-versis-host reaction. Submucosal fatty metaplasia
{or submucosal pseudolipomatosis) can lead o hesita-
tion cven more here than in the stomach. s typical
appearance of {auy density (the fat halo sign) and its
existence mnoan overweight patient with cxcessive deep
abdominal fat makes its easy to identify (Fig. 35},




268

D. Regent et al.

Fig. 33 Phlermon
complicating an ileal Crohn’s
disease extending to the
rectosigmeid junction, The
CT scan shows the typical
images of 1leal Crohn’s
disease (Black arrow).

In the pelvis there 1y massive
inflammatory infiltration

of the adjacent meseoteric
structures (raighi white
arrow) (a—CY with continuous
exlension at the
rectosigmend junction

(whire curved avrow) (d)

Fig. 34 Duodenojejunal
parictal haematoma after
tgestion of & large dose of
ASDC-_E]C‘E. Presence of
considerable circumferential
thickening extending to the
wall of the proximal jepinal
loaoyps. The patient had
ingested relatively large
quantitics of Aspegic® during
the days prior w the acute
murdent which revealed this
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pig 3% lepunal segmental
submucasal metaplasia in an
overvetght patient Phese
rges of parielal thickemng
wrih a tatty deonsily seen in
the coment of painful
abdomingl symptoms led
wrongly o the diugnosis of
ischaemia of the sall
mtestings and a
misunderstandmg of the
reul erigin of the condition,
which was bifiary

An emergency CT scan, even it u lacks pre-
cision and docs not allow as fine an analysis as CT
emeroclysis {Kohli and Maglinte 2009). docs permit
Crohn’s discase to be diagnosed and shows the
actvity of the discase (Minordi et al. 2009). Obvi-
ously, it highlights local complications: inflammatory
or fibrous stenosis. abscesses, fistulae, perforations
and any possible remote Jesions sech as urinary cal-
culi, venous and more rarely arterial thrombosis.
spondyloarthropathy, sclerosing cholangitis, ete..

Meta-analyses have shown that there are no sig-
nificant differences in diagnostic aceuracy between
CT and MRI {Horsthuis er al. 20083, h), (GGiven the
necessity of limiting uradiation as much as possible,
particularly in young palients, it therefore seems best
to direct these patieats wherever possible to MRIL all
the more so as the additional information from dif-
[usion sequences allows very cffective assessment of
the degree of activity of the disease, corrclated
pertectly with clinical/luboratory  activity mdices.
Injected  sequences can  thus be  avoided and
T2-weighted sequences at the equilibrinm  state
complemented  with diflusion-weighted  scguences
allow one to cffectively follow the spontaneous
development of the disease and/or during treatment.

2.41 Summary

The appearance ont a CT scan of localised or diffuse
hypodense parietal thickening of the stomach and/or
the small intestine. with visible siratification after

injection in the context of acute abdomen should
mcan that several hypotheses need 10 be considered,
for which exploration of the rest of the abdominal
cavily may provide pros aml cons of use for the
aetiological diagnosis. Tt is usually. above all, the
clinical history and carcfully searching the patient’s
medical history which will gutde thiz acuological
ortentation. A radiologist is a clinician who must go
well beyond the description of images 1f he wishes to
provide the medical community with the services
which this lauer has the right lo expect.
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