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SUMMARY

Diverticular disease is a very common situation, especially
among elderly people. Usually patients are asymptomatic
but sometimes they present with symptoms ranging from
minor complaints to life-threatening peritonitis. The clini-
cal picture may resemble other pathology and further im-
aging and laboratory investigation is usually requested. In
this review, we describe the imaging findings of diverticu-
lar disease.
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INTRODUCTION

By the term divericular disease three different mani-
festations of the same disease process are included which
form a continuum: prediverticular phase, diverticulosis
and diverticulitis.

During the prediverticular phase of the disease there
is a marked thickening of the colon wall due to the thick-
ening of the taenia and the circular muscular layer.1, 2

Diverticulosis describes the presence of mucosal her-
niations, usually multiple, through vascular entry into the
pericolic fat.3,4 In most cases the wall of the diverticula
consists only of mucosal and submucosal layers and be-
cause of this, they are referred to as pseudodiverticula.
Diverticula may appear at any site of the colon, in 90%-

95% of the cases though they are located in the descend-
ing colon and the sigmoid.5,6 Usually patients are over 60
years old and it is reported that 66% of the population
will suffer from diverticulosis by the age of 85 years old.7

Most patients are asymptomatic, but many may com-
plain of left-sided abdominal pain and bowel habit alter-
ations. 15% of the cases will present with lower gastroin-
testinal hemorrhage.8,9 Diverticulosis is the leading cause
of major rectal bleeding and is due to injury and rupture
of an adjacent vessel. Up to 10%-25% of the patients
with diverticulosis will ultimately progress to diverticuli-
tis.10,11 Diverticulitis was previously believed to be caused
by entrapment of fecal material within a diverticulum
resulting in erosion of the mucosa and inflammatory re-
action. The increase of the intradiverticular pressure was
thought to lead to perforation of the diverticulum. This
hypothesis is now thought to be rare.12 It is considered
more possible that increased intraluminal pressure and/
or local trauma of inspissated food particles may erode
the wall of the diverticulum. The patient presents with
left iliac fossa pain, constipation and/or diarrhea, fever,
leucocytosis and physical examination may reveal pal-
pable mass, either if an intramural abscess is formed con-
fined by the colon wall, or if the inflammation spreads
beyond the bowel wall resulting in the formation of an
extramural abscess.13 Extension of the inflammation to a
neighboring viscus or the abdominopelvic wall may lead
to fistulation. The commonest communication formed
is between the colon and the bladder resulting in pneu-
maturia and recurrent urinary infection. Colovaginal fis-
tula may also be formed.14-16

DISCUSSION

It is considered that if the clinical picture is clear, then
further tests are not necessary.17 However, a clinical di-
agnosis may be false in up to one third of the patients18.
Diverticular disease can easily be demonstrated by means
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of today�s available imaging modalities.

Abdominal and chest radiographs do not make the
diagnosis of diverticulitis, but they can exclude free air,
bowel obstruction or an inflammatory mass.

Ultrasound is often the first imaging modality used,
and may show a thickened bowel-wall or an abdominal
abscess appearing as a cystic mass with echogenic densi-
ties.19 However, it might be non-diagnostic if there is free
peritoneal air or ileus. Ultrasound can prove very useful
in excluding other pelvic or gynecological pathology. Its
sensitivity and specificity rates are found to be 84%-98%
and 80%-97% respectively.20

Barium enema has long been the gold standard in
demonstrating the extent of the diverticular disease, nar-
rowing of the lumen due to muscular thickening and fis-
tulae. Diverticulae appear as flask-like or rounded out-
pouchings. When seen en face they produce ring shad-
ows. Muscular thickening results in a concertina-like or
serrated appearance, there are usually spasms, reflect-
ing abnormal.21 This method though, has poor results in
demonstrating the complications of the disease. In the
acute setting, if there is peritoneal air, barium enema is
absolutely contraindicated22.

However, contrast enemas are not frequently used,
especially in the acute setting, since computed tomogra-
phy (CT) is available. Triple contrast enhancement is
used eg, oral, rectal and intravenous. CT has a sensitivity
rate of 69-95% and a specificity rate of 75t%-100% and
is superior to contrast enema considering that the meth-
od plays a large role in diagnosing diverticulitis23-27. With
this method, the size and extent of the abscess is much
better appreciated. Moreover, therapeutic percutaneous
drainage can be performed under CT guidance, avoid-
ing operation and allowing a single stage procedure.28

On CT, diverticulae appear as outpouchings of the
bowel wall, filled with air, fecal material or contrast en-
ema (Fig. 1). The wall of the large bowel is considered
thickened when its width exceeds 4mm and may reach
20mm in diverticulitis. The more severe the disease, the
longer the affected colon is. Intramural air may also be
demonstrated. After intravenous administration of con-
trast media, the inflamed wall is enhanced homogenous-
ly (Fig.2). Linear or non-linear densities within the fat
adjacent to the inflammation are one of the most char-
acteristic findings (Fig.3). Inflammatory edema of the
fat adjacent to the involved colon appears hyperdense
(Fig 4, 5). Free fluid in the peritoneal cavity may be
accumulated, usually in the root of the mesentery.
Sometimes, CT may show the inflamed or perforated

diverticulum as a deformed outpouching with little air
at its apex (site of perforation) (Fig. 6). When perfora-

Fig. 1. CT showing divericula presenting as outpouchings of
the bowel wall filled with air.

Fig. 3. Multiple divericula and linear and non-linear densities
indicating inflammatory changes, involving the pericolic fat.

Fig. 2. Homogenous enhancement of the thickened bowel wall
due to inflammation.
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Fig. 4. There is bowel wall thickening, increased attenuation
of pericolic fat adjacent to the sigmoid mesocolon and the
presence of a pericolic abscess.

Fig. 5. Pericolonic inflammatory changes, forming a mass filled
with fluid and producing adjacent fat changes.

Fig. 6. Deformed diverticulum due to inflammation and past
small rupture.

Fig. 7. Pelvic abscess in a patient with divertculitis. Note the
presence of a mass filled with air and fluid.

Fig. 8. Fistulation between diverticular abscess, urinary blad-
der and abdominal wall. The inflammatory process has thick-
ened the bladder wall.

sessing the severity and indicating the prognosis of the
disease.

tion of an inflamed diverticulum takes place, air is con-
fined in the adjacent pericolic fat, however sometimes
free air can be seen in the retroperitoneum. If an ab-
scess is formed, it appears as a mass with fluid and air
within it (Fig.7). Communication between colon and
adjacent organs is hard to demonstrat, unless the fistu-
la concerns the skin or if contrast media fills the viscus
into which the fistula opens (Fig 8). Rarely, thrombosis
of the portal or /and mesenteric vein resulting from
pyelophlebitis can be shown in CT images.

CT is very useful in staging diverticular disease, as-
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In stage 0 there are mural thickening and diverticula
and usually patients settle with conservative manage-
ment.

In stage 1 a small, up to 3cm abscess is formed and as
in stage 0 it also settles with antibiotics.

In stage 2 the abscess (or abscesses) is bigger, meas-
uring 5-10cm but is still confined in the pelvis and can be
treated with percutaneous drainage under radiological
guidance

In stage 3 the abscess spreads beyond the pelvis

In stage 4 CT images are similar to those of stage 3,
but the patient presents clinically with symptoms of fe-
cal peritonitis. Stages 3 and 4 will need emergency sur-
gery.

Clinically, colon cancer may mimic diverticulitis. CT
is performed often as the initial imaging investigation in
patients with clinical features suggestive of diverticulitis.
The aim is not only to confirm the presence of diverticu-
litis and detect its complications but also to rule out co-
lon cancer. Differentiation between colon cancer and
diverticulitis is fundamental to correct treatment of such
patients. There have been several studies describing the
CT features of diverticulitis and colon cancer.28�36 Some
of the studies have described an overlap in the CT fea-
tures of these two diseases.28-31 In nonblinded study, Balt-
hazar et al28 described the atypical findings that mimic
cancer in cases of diverticulitis. In that study they found
16 (10%) of 150 cases of diverticulitis in which CT find-
ings were deemed atypical and needed further evalua-
tion. The points of overlap included wall thickening of
more than 1cm, associated soft-tissue mass, wall thick-
ening with luminal narrowing, wall thickening without
pericolonic inflammation, and short segment of wall
thickening. In a blinded retrospective study, Padidar et
al31 addressed the CT differentiation of diverticulitis from
colon cancer by using the CT findings of the mesenteric
venous engorgement and fluid at the base (root) of the
mesentery. In their study, fluid at the base of the mesen-
tery had a sensitivity and specificity of 36% and 90%,
respectively, for diverticulitis. Vascular engorgement had
sensitivity and specificity of 29% and 100% respectively,
for diverticulitis. When fluid and/or engorgement were
present, the sensitivity improved to 59%. Although these
two studies28, 31 provided some useful insight, neither study
addressed the complete spectrum of findings in these two
diseases.

Unfortunately, CT can neither differentiate diverticu-
litis from colon cancer, nor safely diagnose a malignacy

coexisting in the bowel, thus complementary examina-
tion with contrast enema is usually required. However,
there are certain CT findings that might set the right di-
agnosis. Thus, pericolic and mesenteric fluid,37, 38, 39 ab-
sence of mesenteric lymph nodes and a long segment of
colonic thickening (>10cm) favour diverticulitis, where-
as an abrupt intraluminar mass or the presence of me-
senteric lymph nodes suggest colon cancer (Fig. 9).

Fig. 9. Cancer of the colon. There is bowel wall thickening
with small lymph nodes in the pericolic fat.

CONCLUSION

In conclusion, distribution and severity of diverticu-
losis remains best demonstrated by barium enema. On
the other hand, CT is superior to other imaging modali-
ties as it can be of a great value in diagnosing diverticuli-
tis, the hallmark of which is inflammatory change within
the pericolic fat. However, differentiating between di-
verticulitis and colon cancer is very difficult and it should
always be kept in consideration that these two conditions
may coexist.
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