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Abstract

Resumo

Acute diverticulitis of the colon is a common indication for computed tomography, and its diagnosis and complications are essential to
determining the proper treatment and establishing the prognosis. The adaptation of the surgical classification for computed tomography
has allowed the extent of intestinal inflammation to be established, the computed tomography findings correlating with the indication for
treatment. In addition, computed tomography has proven able to distinguish among the main differential diagnoses of diverticulitis. This
pictorial essay aims to present the computed tomography technique, main radiological signs, major complications, and differential diag-
noses, as well as to review the classification of acute diverticulitis.
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A diverticulite aguda dos célons é uma indicagéo frequente de exame tomografico, sendo o seu diagnéstico e das suas complicacoes
fundamental para determinar uma adequada conduta terapéutica e estabelecer o prognostico. A adaptagao da classificacdo cirirgica
para a tomografia computadorizada permitiu estabelecer a extensao do processo inflamatério intestinal, correlacionando o quadro tomo-
gréfico com a indicacdo de tratamento. Além disto, a tomografia computadorizada tem demonstrado ser capaz de distinguir os principais
diagnosticos diferenciais da diverticulite aguda dos célons. Este ensaio iconografico tem por objetivo apresentar a técnica de exame
tomogréafico, os principais sinais radiolégicos, e revisar a classificacdo e as principias complicagdes e diagndsticos diferenciais da diverti-

culite aguda dos célons.

Unitermos: Doenga diverticular do célon; Abdome agudo; Tomografia computadorizada.

INTRODUCTION

Diverticula are small sacs of mucosa and submucosa that
protrude through the muscle layer of the wall of the intesti-
nal loop, between the taenia coli and the mesentery, at the
point of penetration of the blood vessel. Acute colonic di-
verticulitis (ACD) is the most common complication of di-
verticular disease, and it is estimated that up to 25% of ACD

patients will present acute inflammatory abdomen during the

course of their lives.
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Imaging tests play a crucial role in the appropriate
management of ACD. Among such tests, computed tomog-
raphy (CT) is considered the method of choice in the proto-
cols established by the American Society of Colon and Rec-
tal Surgeons®, because it allows rapid diagnosis and has an
accuracy of over 90%'V.

This pictorial essay aims to present the CT examination
technique and the main radiological signs of ACD. We also
review its classification, main complications, and differen-

tial diagnoses.

CTTECHNIQUES

For the CT evaluation of patients with suspected ACD,
certain protocol options can be adopted depending on the
clinical condition of each patient, and the contrast agent can
be administered via the intravenous, rectal, or oral route. It
is recommended that the image acquisition extend from the
diaphragm to the pubic symphysis®). The technical param-
eters kV and mAs should be adjusted depending on the waist
circumference of the patient, in order to optimize the image
quality and radiation dose®®.

The contrast enhancement of the colonic loops facili-
tates the detection of ACD and its complications, such as
perforation, fistulas, and abscesses. To visualize the entire
colon, 500—-1000 mL of iodinated contrast, diluted 5-10%,
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should be administered rectally, without pressure, the pa-
tient being rotated in order to advance the contrast up to the
cecum™. The introduction of air and water into the rectum
does not interfere with CT colonoscopy or CT angiography.

Intravenous iodinated contrast medium facilitates the
evaluation of the extracolonic extent of ACD and can be used
at a dose of 2 mL/kg, delivered at a velocity of 2.5-3.0 mL/s.
Images can be acquired at 60-90 s after initiation of the
contrast administration®.

The use of the oral contrast agent is less frequent in the
literature and in daily practice, due to the long preparation
time and the large volume to be ingested™.

TOMOGRAPHIC ASPECTS
The CT diagnosis of ACD is made on the basis of the

following findings:

— Diverticulitis (Figure 1), which has a sensitivity of 43%
and a specificity of 100%.

— Intestinal wall thickening (Figure 2), which has a sen-
sitivity of 96% and a specificity of 91%®.

— Signs of inflammation in the pericolonic fat and thick-
ening of the lateroconal fascia (Figure 3), which have a sen-
sitivity of 95% and 50%, respectively, and a specificity of 90%
and 100%, respectively'®.

— Signs of intestinal perforation (Figure 4), which have
a sensitivity of 30% and a specificity of 100%.

— Pericolonic or distant abscess (Figure 5), which has a
sensitivity of 58% and a specificity of 99%.

— Fistulas with adjacent organs (Figure 6).

— Vascular engorgement (the comb sign), which has a
sensitivity of 29% (increasing to 59% if associated with fluid)
and a specificity of 100%.

SURGICAL AND TOMOGRAPHIC CLASSIFICATION

In 1978, Hinchey et al. devised a classification system
in which acute diverticulitis is categorized into four stages.

Figure 1. Inflamed diverticulum. Intravenous contrast-enhanced axial CT of the
abdomen, showing the diverticulum with discrete wall thickening (arrow) and in-
creased attenuation of pericolonic fat.
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When the abscess is exclusively pericolonic, it is categorized
as stage I, whereas it is categorized as stage Il when it ex-
tends to the pelvis. When purulent peritonitis occurs, the
disease is categorized as stage I11. When there is peritoneal
dissemination of feces, secondary to a large perforation of
the loop, it is categorized as stage IV acute diverticulitis'®.

With the advent of CT in the 1980s, new information
could be obtained, which led to various modifications in the
initial classification system. Because the Hinchey classifica-
tion could be applied accurately only in patients who had

undergone surgery, it was necessary to create a radiological

Figure 2. Wall thickening. Intravenous and rectal contrast-enhanced coronal CT
scan of the abdomen, showing colonic diverticula associated with thickening of
the intestinal wall to > 1.0 cm, with an extent of 8.0 cm (arrow).

Figure 3. Inflammatory signs in pericolonic fat. Intravenous and rectal contrast-
enhanced axillary CT, in the axial plane, showing increased mesenteric fat attenu-
ation (arrow) adjacent to the inflammatory process in the diverticula.
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Figure 4. A,B: Rectal contrast-enhanced CT of abdomen showing signs of acute diverticulitis, characterized by sigmoid wall thickening, diverticula, and increased
regional fat density (arrow in A), as well as extraluminal gas, indicating pneumoperitoneum (arrows in B). C: Signs of intestinal perforation. Intravenous contrast-
enhanced abdominal CT, in the axial plane, showing pneumoretroperitoneum (arrows) secondary to diverticulitis.

Figure 5. Pericolonic/distal abscess. Intravenous contrast-enhanced abdominal CT, in the axial plane, showing heterogenous fluid collections (arrows) surrounded by

a hyperintense halo with contrast enhancement.
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Figure 6. Fistulas to adjacent organs. Rectal contrast-enhanced CT of the abdo-
men, in the sagittal plane, showing a fistulous pathway between the inflamed
colonic segment and the vagina (colovaginal fistula). The diagnostic hypothesis of
fistula can be suggested when there is inflammatory tissue or obliteration and
increased density of the fat between the colon and the adjacent organs, as well
as intraluminal gas (in the bladder, vaginal canal, or other lumen).
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staging system to assist in the management of acute diverti-
culitis in patients treated conservatively or with guided punc-
tures®.

Some surgical guidelines regarding ACD'® are based
on the modifications made to the Hinchey classification by
Wasvary et al. and on the CT findings described by Kaiser
et al., as shown in Figures 7 to 12.

The most recent classification systems divide ACD into
two groups: complicated and uncomplicated. Uncomplicated
ACD is characterized only by thickening of the wall of the
diverticula, with increased pericolonic fat density. Compli-
cated ACD is divided into stages. In stage 1A, pericolonic
air bubbles, with little fluid, can be seen, and there is no
abscess. The ACD is classified as stage 1B if the diameter of
the abscess is <4 cm and as stage 2A if it is > 4 cm. In stage
2B there may be distant air (> 5 cm from the inflamed loop);
in stages 3 and 4, there is diffuse fluid, without and with
distant free air, respectively”.

Mild and moderate cases of ACD, with only mesenteric
fat densification or with small abscesses, can be managed
conservatively. Abscesses greater than 5 cm in diameter can
be treated with percutaneous drainage or surgery. However,
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Figure 7. Hinchey stage O. Intravenous contrast-enhanced abdominal CT, in the
axial plane, showing colonic diverticula (arrow), with discrete wall thickening.

v

Figure 8. Hinchey stage la. Abdominal CT, in the coronal plane, without contrast.
Note the wall thickening of the descending colon, accompanied by a perforated
diverticulum at the mesenteric border (arrow) and increased density of the adja-
cent fat, without any fluid collections.

Figure 9. Hinchey stage Ib. Intravenous contrast-enhanced abdominal CT, in the
coronal plane, showing wall thickening of the sigmoid, with an adjacent pericolonic
abscess (arrows).
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Figure 10. Hinchey stage II. Intravenous and rectal contrast-enhanced axial CT
of the abdomen. Note the thickened and finely heterogeneous walls of the sig-
moid (arrows in A) and the hepatic abscess (arrows in B) related to the inflamma-
tory process in the colon.

patients presenting with purulent, fecal peritonitis should be

treated surgically®7”.

COMPLICATIONS

In 5-15% of cases of diverticulitis, fistulous pathways
appear after the acute process has resolved. The most com-
mon such pathway is a colovesical fistula, which manifests
as thickening of the bladder adjacent to thickening of the
colonic loop, together with air within the bladder®*, as
depicted in Figure 6.
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Figure 11. Hinchey stage Ill. Intravenous and rectal contrast-enhanced axial
CT of the abdomen showing diverticulitis with multiple abscesses (arrow) in the
inframesocolic region and pneumoperitoneum, together with generalized perito-
nitis.

Figure 12. Intravenous contrast-enhanced axial CT of the abdomen showing di-
verticulitis with perforation and pelvic abscesses with heterogeneous content (arrow)
in a patient who subsequently underwent surgery, during which a large amount of
pus and feces were found in the peritoneal cavity.

The inflammatory process adjacent to the urinary tract
can exert a mass effect, causing ureteral obstruction. A simi-
lar mechanism can occur in the digestive tract itself, result-
ing in obstruction that leads to acute abdomen.

Diverticulitis is a common cause of phlebitis or throm-
bosis of the portal vein, characterized by filling defects or
gas within the mesenteric or portal system vessels (Figure
13). Complications include septic embolism, sepsis, venous
rupture, and pulmonary thromboembolism®.

The inflammatory process is disseminated via the me-
senteric veins and can thus reach the liver, generating a he-
patic abscess. If the abscess is bulky, it causes right-sided

diaphragmatic elevation, pleural effusion, and atelectasis*®.
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Figure 13. Thrombosis of the portal vein. Intravenous and rectal contrast-en-
hanced axial CT of the abdomen showing a thrombus within the superior mesen-
teric vein (arrow in A), together with acute perforated and blocked diverticulitis
(arrow in B), in a patient with diabetes.

DIFFERENTIAL DIAGNOSES

The main differential diagnosis of ACD is adenocarci-
noma of the colon, in which the wall thickening is asym-
metrical and eccentric, with an abrupt transition to the nor-
mal loop, producing the so-called “shoulder sign” (Figure
14). Increased numbers of lymph nodes or lymph node en-
largement adjacent to the thickened colon segment also sug-
gest neoplasia, as do signs of distant dissemination of the
disease, such as liver and lung metastases'. When the clinical
data are inconclusive, optical colonoscopy is indicated, al-
though it should be performed only after resolution of the
acute condition'?),

Infectious enterocolitis can mimic diverticulitis, in terms
of the clinical and laboratory findings. In most cases of in-
fectious enterocolitis, the CT scan is normal or shows long,
circular, symmetrical segments of intestinal loops with thick-
ened walls, with homogeneous contrast enhancement. Mul-
tiple air-fluid levels can be present, as can ascites and in-
flammation of pericolic fat'®,
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Figure 14. Adenocarcinoma of the colon. Intravenous and rectal contrast-en-
hanced coronal CT of the abdomen, showing asymmetric wall thickening in the
descending colon (arrow), with an abrupt transition to the normal loop (the shoul-
der sign)

CONCLUSIONS

The main advantages of using CT for the diagnosis of
acute diverticulitis are related to the information provided
regarding the extent of the extraluminal process. In addi-
tion, CT can be used in order to guide interventional pro-
cedures.
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CT has been considered the exam of choice in the diag-
nosis of ACD and its complications, allowing the establish-
ment of a treatment strategy that is tailored to the extent and
severity of the disease. In most cases, using an examination
technique aimed at clinical suspicion, together with system-
atic evaluation of the examination findings, makes it pos-
sible to establish a precise diagnosis with high accuracy.
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