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AIM: to evaluate the role of computed tomography (CT) in the treatment and diagnostic algorithm in patients with
complicated diverticular disease (CDD).
PATIENTS AND METHODS: during the period from 2014 to 2020, 165 hospitalized patients with complications of
CDD included in the study. Fifteen (9.1%) patients were hospitalized for elective indications and 150 (90.9%) as
emergencies. The indications for hospitalization were inflammatory complications of CDD. Computed tomography
with intravenous contrast was performed in 89 (53.9%) patients. The study was performed on a 64-slice CT “Philips
Brilliance 64" with intravenous bolus injection of a low-osmolar fodine-containing contrast agent. The absence of
the CT in the remaining patients is due to the presence of classical symptoms of acute diverticulitis with a previ-
ously verified diagnosis of CDD, the presence of an informative transabdominal ultrasound, as well as the refusal of
patients from CT.
RESULTS: the CT allowed to verify the presence of diverticula in the patients, to reveal the distinctive CT signs and
pathognomonic symptoms of inflammatory complications of CDD, as well as to establish the severity of the com-
plications that occurred. The specific signs of the destruction of the diverticulum and the complications developed
were abdominal mass, abscess, peritonitis, and fistula. Besides the diagnostic value, CT scan permitted to choose the
treatment approach and to clarify indications for surgery. Besides that, some CDD complications revealed by CT were
considered as a predictor of ineffectiveness of conservative treatment, which requires surgery.
CONCLUSION: CT is a valuable diagnostic method for CDD which allows to determine timely the clinical form of
inflammatory complication, to find out indications for surgery and to predict high risk of recurrence.
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INTRODUCTION can be complicated by peritonitis, abscess or
fistula [1].

Diverticular colon disease is one of the most Complicated diverticular disease (CDD) becomes

common diseases in Western civilization.

It is distinguished by a variety of manifesta-
tions from the asymptomatic to complicated
forms requiring urgent surgery. Thus, up to 20%
of patients with diverticular disease suffer
from acute diverticulitis, which, as a result of
inflammatory destruction of the diverticulum,
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an often cause of hospitalization of patients for
emergency indications in urgent surgery or co-
loproctology units, where complex, often multi-
stage surgical approach is carried out.

Thus, the widespread prevalence of the disease,
severe complications requiring urgent surgery
with long-term postoperative rehabilitation of
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patients, determines the need for early diagno-
sis and timely treatment.

Currently, computed tomography (CT) of the
abdomen and pelvis with intravenous contrast
is considered abroad as an effective method of
visual assessment of diverticular inflammation,
which allows not only to verify the presence of
acute diverticulitis, but also to determine the
clinical form of an inflammatory complication,
to make differential diagnosis, and in the pres-
ence of complications such as perforation and
abscess, to choose the treatment [2-4]. At the
same time, the sensitivity of CT in diverticular
inflammation varies from 79% to 99% [3,5].

In the Russian literature, the issue of CT in the
presence of a clinical picture of CDD remains
debatable [6]. The issue has not been resolved
as to whether it is advisable to perform CT of
the abdomen to clarify the diagnosis during
the initial treatment. Predictors have been re-
ported that are highly likely to indicate acute
diverticulitis, such as pain in the left iliac
region, which increases with movement, the
patient’s age is over 50 years old, episodes of
acute diverticulitis in the history, pain during
palpation in the lower abdomen, elevated lev-
els of C-reactive protein (above 50 mg/l), ab-
sence of vomiting [7]. The authors of the study
state that if these signs are present in the
clinical picture, additional visualization can
be excluded. In other studies, on the contrary,
itis claimed that the accuracy of the diagnosis
of acute diverticulitis based on clinical evalu-
ation alone is low, with sensitivity of 64% and
68% [8,9]. Therefore, most authors prefer CT
when diagnosing acute inflammatory CDD [5,
10, 11], which is due to the possibility of the
method not only to detect diverticula, but also
to determine with a high degree of reliability
the form of inflammatory CDD complications,
and to differentiate diverticular disease with
other intestinal diseases [12].

AIM

To evaluate the role of computed tomography
in the treatment and diagnostic algorithm
for CDD.
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PATIENTS AND METHODS

In 2014-2020, 165 patients with CDD were
on inpatient treatment in the coloproctol-
ogy unit of the RCH of the Health Ministry of
the Republic of Tatarstan. At the same time, 7
(4.2%) of them were hospitalized for this rea-
son repeatedly. There were 55 males (33.3%)
and 110 females (66.7%). The age was 26-91
(60.8 + 11.1) years.

Fifteen (9.1%) patients were hospitalized as
elective, while 150 (90.9%) — for emergency
indications. The reason for hospitalization of
the patients in the surgery unit was: acute di-
verticulitis — 78 (47.3%), including 58 — with
primary attack, 20 — with recurrent diverticu-
litis; abdominal mass — 31 (18.8%); colonic
bleeding — 28 (17%); abdominal or mesocolon
abscess — 15 (9.1%); perforation of the diver-
ticulum, complicated by peritonitis — 6 (3.6%);
colovesical fistula — 4 (2.4%); stricture of the
sigmoid colon, complicated by chronic 2 (1.2%)
or acute 1 (0.6%) intestinal obstruction. One
patient had recurrent colonic bleeding (inpa-
tient treatment was carried out 4 times).

CT with intravenous contrast was performed in
89 (53.9%) patients during primary hospitaliza-
tion in the coloproctology unit.

In the remaining group of the patients, CT was
not carried out, which was due to the presence
of classical symptoms of diverticulitis with a
previously verified diagnosis of CDD, as well as
the presence of an informative, non-doubtful
conclusion of transabdominal ultrasound. Two
patients categorically refused CT due to the
fear of radiation exposure. In the group of the
patients with colonic bleeding, colonoscopy
was the primary diagnostic method.

The study was performed on a 64-slice com-
puter tomograph ‘Philips Brilliance 64" using
intravenous nonionic low-osmolar iodine-con-
taining contrast agent (yopromide, yoversol,
yogexol).

In case of suspicion of an acute surgical situ-
ation that developed as a result of CDD, CT was
performed directly upon admission of the pa-
tient to the clinic. Thirty minutes before the
study, the patient drank 500 ml of water with a
water-soluble radiopaque drug.
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In elective patients CT was performed on an
empty stomach, without bowel cleansing. On
the eve of the test, the patient drank 250 ml
of water with a water-soluble iodine-contain-
ing contrast agent and another 250 ml 30 min-
utes before the study. If an internal fistula of
diverticular origin was suspected, 150 ml of
a weak solution of a water-soluble radiopaque
enema was used.

RESULTS AND DISCUSSION

The distribution by groups of the patients,
in whom CT was used in the diagnosis, tak-
ing into account the form of inflamma-
tory complications and the treatment per-
formed, is shown in Table 1. In one patient
with chronic recurrent diverticulitis, CT did
not reveal signs of diverticula; so the di-
agnosis was verified by barium enema and
intraoperatively.

CT in the patients with various variants of CDD
allowed to identify characteristic CT signs of
acute diverticulitis, diverticular destruction,
infiltration, abscess, stricture and fistula of di-
verticular origin.

In acute diverticulitis, computer tomograms
along the circumference of the intestinal wall
featured various-sized baggy protrusions with
fuzzy contours, as well as thickening of the
walls of the affected segment of the colon with
narrowing of its lumen (Fig. 1). Thickening of
the colon walls, reaching 4 mm or more, was de-
tected in 82 (92.1%) patients, while the length
of the inflammatory segment of the colon var-
ied from 20 to 56 mm.

According to Kandagatla, P.G., Stefanou, A.G.
(2018), the length of the inflammatory lesion of
the intestinal wall of over 5 cm in CDD increases
the likelihood of the disease recurrence [13].
Signs of the spread of inflammation beyond the
diverticulum with the abdominal mass on CT are
inflammatory changes in pericolic fat, mani-
fested by unevenness, heaviness of its structure
due to many layers of fluid against the back-
ground of edema of adipose tissue as a result
of inflammatory changes in diverticula, the so-
called “dirty fat’ [2,5] (Fig. 2).
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A formidable CDD is the perforation of the di-
verticulum with the abscess or peritonitis (de-
pending on the site of the diverticulum). Signs
of destruction of the diverticulum according to
CT data were infiltration of pericolic fat with
the inclusion of gas bubbles or accumulation
of contrast agent outside the intestinal lumen.
With the destruction of the diverticulum locat-
ed along the mesenteric side of the intestine,
the entry of intestinal microflora and gas more
often occurs in the mesenteric fat. At the same
time, the clinical manifestations of the result-
ing complication may be devoid of the classic
signs of peritonitis. On CT scan, swelling of the
root of the mesentery of the colon can be ob-
served, as well as the so-called ‘comma’ symp-
tom [2, 14] — thickening and accumulation of
fluid in the fascia of the left lateral canal or the
retrocolic fascia (Fig. 3).

During the perforation of the diverticulum with
an abscess, a cavity with the level of liquid and
gas in the mesentery or pericolic tissue, or in
various parts of the peritoneal cavity, was visu-
alized on the CT scan.

We identified abscesses in 14 patients. At the
same time, in 5 (35.7%) of them, the size of
the abscess was no more than 30 mm, and in
9 (64.3%) patients, the size of the liquid col-
lection exceeded this parameter, reaching
121x95x 60 mm in one case (Fig. 4-5).

With diverticular peritonitis, CT scans showed
accumulations of free fluid near the affected
segment of the colon, in the pelvis, in various
parts of the peritoneal cavity, as well as inflam-
matory infiltration of pericolic fat with gas
bubbles, gas accumulation in the abdomen un-
der the anterior abdominal wall (on axial view).
In the presence of a colovesical fistula, direct
(gas bubbles in the lumen of the bladder) and
indirect (thickening, deformation of the bladder
wall) signs of pathological communication be-
tween organs were detected (Fig. 6).

Also, we studied the results of an alternative
method in the diagnosis of acute CDD compli-
cations — transabdominal sonography. We
used transabdominal ultrasound as a first-line
diagnostic method in all the patients with sus-
pected CDD. The undoubted advantage of the
method is its high availability, safety and low
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Table 1. CDD and approach in the group of patients with abdominal and pelvic CT scan

| abdominal and pelvic CT scan — 89 |

'

Acute diverticulitis Abdominal mass Abscess Peritonitis
40 (45.0%) 24 (27.0%) 14 (15.7%) 6 (6.7%)
conservative conservative conservative
37 (92.5%) 23 (95.9%) 5 (35.7%)
\ \ \ \
surgery surgery surgery surgery
3 (7.5%) 1 (4.1%) 9 (64.3%) 6 (100.0%)
\
No signs of . .
diverticulitis were Sigmoid stricture Colovesical fistula Acsﬁstmtc?‘g:al
detected by CT scan 2 (2.3%) — 1(1.1%) — 1(1.1%) —
1(1.1%) — surgery surgery o
surgery
surgery

75332
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and coprolites (arrow 2). tion of pericolic fat (arrow 3).
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: : Figure 2. CT of patient K., 42 years old. Diverticular disease of
Figure 1. (T of patient J, 53 years old. Axial section. Diverticu-  the sigmoid colon complicated by diverticulitis. Diverticulum of
lar disease of the left colon complicated by diverticulitis. Mul-  the sigmoid colon (arrow 1), significant thickening of the walls
tiple diverticula with thickened walls filled with air (arrow 1)  of the sigmoid colon, narrowing of its lumen (arrow 2), infiltra-
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Figure 3. CT of patient B., 64 years old. Diverticular disease of
the sigmoid colon complicated by diverticulitis. Multiple diver-
ticula of the sigmoid colon (arrow 1). Stranding of paracolic fat
(arrow 2). Gas outside the intestinal lumen (arrow 3). Thicken-
ing of the mesenteric root of the sigmoid colon and f. retro-
colica (arrow 4).

Figure 4. CT of patient A., 62 years old. Diverticular disease of
the sigmoid colon, pelvic abscess. Diverticulum of the sigmoid
colon (arrow 1). Large abscess of the pelvis 121x95x60 mm
(arrow 2).

the sigmoid colon complicated by pericolic abscess with hori-
zontal fluid level (arrow).
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cost. In addition to imaging the diverticula
themselves, we noted sonographic signs of di-
verticulitis: thickening of the colon wall and in-
filtrative changes in . Only in 2 out of 4 cases,
ultrasound examination revealed signs of perfo-
ration of the diverticulum — the presence of air
bubbles in the thickness of the infiltrated mes-
entery of the colon. The comparison of these
methods of imaging in the diagnosis of CDD is
of considerable clinical interest. However, it
requires a more detailed analysis and deserves
a special study.

The treatment of the patients with CDD was car-
ried out in accordance with the national clini-
cal guidelines [15]. The conservative treatment
based on a combination of mesalazine and ri-
faximin was started in all the patients with
acute diverticulitis, acute abdominal mass and
pericolic abscess of small size (< 3 cm) detected
on CT scan. The conservative treatment was ef-
fective in 65 (98.4%) patients of this group.
Twenty-four (26.9%) patients were operated
on. Indications for emergency surgery were
perforated diverticulitis complicated by ab-
scess — 9 (37.5%), peritonitis — 6 (25%), acute
intestinal obstruction — 1 (4.2%). Indications
for elective surgery included: often recurrent
attacks — 4 (16.6%), failure of conservative
treatment — 1 (4.2%), colon stricture with
chronic obstruction — 2 (8.3%), colovesical
fistula — 1 (4.2%).

Minimally invasive procedures — abscess
drainage under ultrasound navigation were
performed in 4 (16.7%) patients. Laparotomy

Figure 6. (T of patient B. 58 years old. Diverticular disease
complicated by colo-vesical fistula (arrow 1). Infiltration of the
pericolic fat (arrow 2).
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was used in the remaining 20 (83.3%) patients
with CDD. At the same time, sigmoid resection
was performed in 14 (58.3%), left hemicolec-
tomy — in 3 (12.5%) patients. In 2 (8.3%)
patients with perforated diverticulitis com-
plicated by the Douglas space abscess, a com-
bined surgery was performed: resection of the
sigmoid in combination with intraperitoneal
anterior rectal resection due to the involve-
ment of its wall in the abscess capsule. In 1
(4.2%) case, a right hemicolectomy was per-
formed in a patient with inflammation of the
diverticulum of the cecum with pericolic mass.
In 10 (50%) cases, the resection was followed
by colorectal anastomosis performed using an
invagination technique in 7 patients, or using
the traditional hand-sewn double-row anato-
mosis in 3 patients. Ten (41.6%) patients were
operated on in two stages, followed by stoma
takedown. Reconstructive procedures were
performed 3-4 months after the relief of the
inflammatory process with bowel hand-sewn
double-row anastomosis in 6 (60.0%) patients,
as well as by the invagination method in 4
(40.0%).

No postoperative mortality  occurred.
Postoperative complications developed in 4
(16.7%) patients: intraperitoneal hematoma
(1), wound seroma (1), cubital vein phlebitis (1),
acute jejunal ulcer (1). In the latter case, relap-
arotomy was required.

In5(21.3%) patients with abdominal mass, a re-
lapse of the disease occurred during the year, in
connection with which 3 patients were hospital-
ized again; and the conservative treatment was
repeated. In the 2 remaining cases, due to the
pericolic abscesses with signs of local perito-
nitis, the Hartmann’s procedure was performed
for urgent indications. It should be noted that
at the initial admission of these patients, ac-
cording to the CT data, signs of destruction
(microperforation) of the diverticulum were de-
tected. On CT scan, the same signs were noted
in 2 (8.3%) patients, who were re-admitted and
effectively treated conservatively.

However, one of them was hospitalized for the
third time after 3 months due to a recurrent
diverticulitis, complicated by perforation of
the diverticulum and generalized peritonitis,

KOMI'IbIOTePHGﬂ TOMOFpG¢Mﬂ B AQUATHOCTUKE U JIEYEHUM BOCMANIUTENBbHBIX
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which required emergency surgery. These cas-
es confirm the opinion that the destruction
of the diverticulum can be considered as a
predictor of the failure of conservative treat-
ment [4].

The effective drainage of the abscess under ul-
trasound navigation is also not an argument in
favor of refusing surgery during the stabiliza-
tion of the patient’s condition, which is con-
firmed by the recurrence of this complication.
Of the 4 patients, one was hospitalized again;
the abscess was re-drained by ultrasound navi-
gation; but the patient categorically refused
the elective surgery. In another case, the pa-
tient was operated on after 2 months due to
perforation of the diverticulum and the peri-
tonitis. Sigmoid resection was performed; de-
scendostomy was applied, followed by stoma
takedown later. Follow-up of the 2 remaining
patients allows to state the transition of the
inflammatory process into a chronic one, with
the preservation of complaints of abdomi-
nal pain syndrome, subfebrile fever, as well
as an increased level of laboratory markers of
inflammation.

CONCLUSION

Computed tomography is an effective diagnos-
tic method for the CCD, which allows identifica-
tion of a clinical form of an inflammatory com-
plication, determining indications for surgery
and predicting the likelihood of recurrence.
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