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AND TREATMENT
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Department of Surgical Diseases, Faculty of Medicine, Medical University of Pleven

ABSTRACT

INTRODUCTION: Diverticular disease (DD) of the digestive system is a common disease with an increasing inci-
dence recorded. The most frequently affected anatomical areas are the distal sections of the large intestine, name-
ly the distal colon and sigmoid colon.

AIM: The aim of this article is to investigate the frequency of DD, the position of the diverticula, the types of com-
plications and treatment.

MATERIAL AND METHODS: The study was single-center, retro- and prospective, covering 1,879 patients hospi-
talized at the General Hospital in Pleven for the period 01.01.2022-01.06.2023. A total of 66 patients (3.5%) were
diagnosed with DD. Both sexes were affected equally.

RESULTS: The complications were as follows: bleeding in 39 (59%) patients, and 12 (18%) had the presence of an
inflammatory process. Eleven of the patients (16.6%) were operated on. In 27% Hartmann’s resection was per-
formed, in 72%—partial resection or hemicolectomy with primary anastomosis. We have no lethal outcomes in
the studied patient group. The operated patients were evaluated according to CDD, Modified Hinchey and Han-
sen-Stock classifications.

CONCLUSION: The most frequent factors affecting the incidence of DD are the increased survival rate of the pop-
ulation, inadequate prevention of gastrointestinal tract (GIT) diseases, constipation, disturbances in the dietary
regimen. The GIT parts affected by DD in the group of patients was of the Western type, i.e., mainly on the left.
The most common complication is bleeding, which in most cases is controlled with medication. Operative treat-
ment was applied in cases of diagnosed peritonitis and/or unsatisfactory result of antibiotic treatment.
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frequent manifestation of any of the complications
listed above leads to frequent hospitalizations in the
gastroenterological and surgical departments, for
the treatment of which significant material resourc-
es and specialized personnel are required. The pres-
ence of a pain syndrome and the fear of a new out-
break of the disease are the basis of drastic changes
in the personal and professional life of the patients,
expressed most often in a change in the nutritional
and physical activity regimen, psychological chang-
es, and lifestyle changes—all of them mostly with a
negative impact (2).

AIM

The aim of this article is to investigate the fre-
quency of DD, the localizations of the diverticula,
and the types of complications and treatment.

MATERIALS AND METHODS

The study was single-center, retro- and prospec-
tive, covering 1,879 patients hospitalized at the Uni-
versity Hospital in Pleven for the period 01.01.2022-
01.06.2023. A total of 66 patients (3.5%) were diag-
nosed with DD.

RESULTS

Epidemiology, Age Distribution, and Location

In Western countries, about 45% of the popula-
tion suffers from diverticulosis. It can affect any part
of the gastrointestinal tract and it can occur at any
age. In 95% of cases, it is diagnosed in the sigmoid re-
gion. According to various clinical studies conduct-
ed in Canada and the USA (Medical Center Hospi-
tal, San Marino and Massachusetts), an increase in
the percentage of the disease was observed in the
age groups 18-44 years and 45-65 years (3,4). In the
group of patients aged 65-74 and more, there is stabi-
lization of the disease. About 5% of patients under 40
years of age are affected, and over 65% of those over
80 years of age.

In our group of patients, the largest number of
affected patients was in the group over 70 years of
age—38 (58%). The pathology was poorly represent-
ed in the group up to 40 years—only 4 patients (Fig.
1). The age group between 70 and 80, which is also
the most numerous, was most significantly affected
(Fig. 2). The youngest patient was 18 years old. He
was admitted and operated on as an emergency pro-

cedure due to acute appendicitis and there was an in-
traoperative finding of Meckel’s diverticulum. The
oldest patient was 92 years old, admitted with bleed-
ing and diagnosed with a diverticulum of the de-
scending colon.
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Fig. 2. Frequency of DD in the age groups.

Both genders were affected without any statis-
tically significant difference. The male/female ra-
tio was 30/36. This was observed in the age group
with patients aged over 80; one of the reasons being
the higher survival rate of female individuals. The
reason for the increased incidence of diverticula in
male individuals is considered to be a decrease in the
amount of testosterone with age, which has a protec-
tive role in preventing the strength of the connective
tissue of the colon (Table 1) (3,5).

Diverticulosis has its geographic, racial, and an-
atomical characteristics. It occurs mainly in econom-
ically developed areas, such as the USA, Europe, and
Australia, and affects approximately 50% of the pop-
ulation over 60 years of age. The percentage of the af-
fected population in African and Asian countries is
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Table 1. Distribution of DD by gender.

Age Groups 60-70 70-80

Female 0 1 3 9 10 13
Male 1 2 2 10 11 4

P <0.05 0.277 0.458 0.803 0.464 0.448 0.035*

about 0.5%. The main reason for this is the low-fiber
diet and lifestyle in the Western world. This hypoth-
esis was confirmed by a study of 1,200 patients from
the United Kingdom and Uganda, based on mea-
surement of stool weight, and another study using
barium slurry irrigography. It has also been estab-
lished that in Asians and African-Americans, diver-
ticulosis affects the parts of the large intestine locat-
ed mainly on the right, while in Caucasians living ac-
cording to the Western model, the manifestation of
the disease is mainly on the left. Due to the spread of
the Western way of eating and living in the countries
of the East, Nagata et al., Yamamaichi et al. and oth-
ers, in their studies in Korea, Taiwan and Japan, re-
ported an increase in the cases of diverticulosis with
the localization of the diverticula located mainly on
the left, i.e., according to the Western model (6,7,8).

In the examined 66 patients, the following lo-
calizations were diagnosed (Fig. 3): esophagus—3,
duodenum—>5, small intestine—5, Meckel’s diver-
ticulum—3, large intestine (unspecified)—6, ce-
cum—2, colon acc.—2, colon transversum—4, colon
descendens—4, colon descendens and sigma—14,
sigma—30.

LOCALIZATION

Colon desc. et Esophagus; 3 __ Duodenum; 5

sigmoid colon; 14

Cecum; 2
Colon asc.; 2

Transverse colon; 4

Sigmoid colon; 30 Colon desc.; 4
5

Fig. 3. Localization of diverticula in DD.

The studied patients suffered from Western
type diverticulosis disease, i.e., the diverticula were
mainly located on the left.

Clinical Symptoms and Diagnostic Methods

For the studied period, 62 of the patients were
hospitalized for the first time. In 8 patients, the diver-
ticula were asymptomatic and were diagnosed on an-
other occasion, most often during a routine fibrogas-
troduodenoscopy (FDGS) examination performed at
the beginning of the treatment of patients with acute
pancreatitis. The medical history of 11 patients re-
flected the presence of diverticulosis. The most fre-
quent complaints related to the disease are: divertic-
ulum-associated pain in 23 patients, presence of fever
in 4, complaint of presence of blood in stools in 39
patients, evidence of constipation in 7, pain along the
course of the colon mainly on the left in 12 patients.

The routine diagnostic methods for fibrogas-
troscopy (FGS), FGDS, fibrocolonoscopy (FCS), rec-
toscopy, irrigography and CT (native and with con-
trast) are presented in Table 2. In case of suspected
diverticulitis, Crohn’s disease and chronic kidney
disease (CKD) in the acute phase, FCS is contraindi-
cated and the computerized tomography is the meth-
od of choice (9). Ultrasound also has its place in diag-
nostics, mainly in complicated forms of DD.

There were no significant laboratory tests. In
cases of GIT bleeding, there were deviations in the
values of Xb, TP and alb, Plt, urea, and in the case of
an inflammatory process in the values of CRP, Gra
%.

The presence of DD along the course of the GIT,
location, size, and presence of complications can be
evaluated using contrast-enhanced CT of the abdo-

Table 2. Frequency of diagnosed DB according to the type of instrumental investigation.

Instrumental

investigation

Number of
patients

FGS FGDS FCS Irrigography CT Sonography
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men and pelvis using the Classification of Divertic-
ular Disease (CDD), Modified Hinchey (MHC), and
Hansen-Stock Classifications (HSC). They also serve
to determine therapeutic behavior (Fig. 4) (10,11).

eTABLE 3
Known systems for diverticular

Type Defintion

Asymptomatic Type 0 Identification of dverticula in | x - 0
dwverticulosis the colon

Identiicabon of dverticula in
the colon

Diverticulitis without peri-
diverticuis

Acute uncomplicated | Type fa Dwvertcuitis without peri- | 0 Divertcuiits without peridi- | |
divertiuiis diverticuitis verticuliis

Type 1 Diverticulits with phieg la
monous peridiverticulits

Divertikulitis with micro- b lla

Diverticulits with phieg
monous peridiverticuis

Acute complcated | Type2a e phie
dverticuiis monous pendverticulits

abscess (< fem); minmal abscess
paracolc air
Type 2 Diverticulitis with macro- | Il Diverticuiis with distant | b Diverticuits with abscess
abscess (> fom) pelvic or nal macro-
abscess
Typo 2c1 Froo porforaton with puru- | I Froo porforation

Froe perforation with puru- | llc
i

lent peritonitis lent peritonitis

% Free perforation with fecal
peritonitis

Type 22

Chronic diverticular | Type 3a
disease

)
Type 3c

matory| —
stenoses, fistulas, conglom-
erate
Identification of source of
bleeding

Diverticular bleeding | Type 4

Fig. 4. Diverticulitis classifications according to the
German S2k Guideline/ Deutsches Arzteblatt.

Abdominal and pelvic CT was performed in 19
(29%) patients, and 14 (74%) were diagnosed with a
form of DD. Four were operated on, in 1 there was a
discrepancy in the scan and operative findings.

Complications

The most frequent complications of DD are
bleeding, inflammation, inflammation with abscess
formation, perforation with local or diffuse perito-
nitis, obstruction. Of the 66 hospitalized patients, 58
(87.88%) were treated for complications as follows:
with evidence of bleeding—39 (67.2%), with evidence
of diverticulitis—12 (20.69%), with ileus symp-
toms—7 (12.07%) (Table 5) (12,13).

As can be seen from the Table 3 with increas-
ing age, the number of patients with complications
increases, with the age group over 61 being the most

affected. Women are the most affected gender from
bleeding. A total of 19 (48.7%) patients from the
bleeding group reported being treated with antiplate-
lets, anticoagulants and NSAIDs due to a concomi-
tant disease: 8 patients took aspirin, 4—clopidogrel,
3—PlakeX, 3—Sintrom, and 1—NSAIDs.

Treatment

Of the 66 patients treated, we conservative-
ly managed 49 (74.2%) of the cases, operated on 11
(16.7%) patients, and in 6, the operation was due to
another diagnosis and in progress, and we diagnosed
the presence of DD.

Patients with bleeding were treated with sa-
line, anticoagulants, correction of the anemic syn-
drome with erythrocyte mass, and fresh frozen plas-
ma (FFP). After the bleeding stopped, FCS was per-
formed (14).

We treated patients with diverticulitis, but with-
out data on acute surgical abdomen, with double an-
tibiotic therapy—ceftriaxone and metronidazole and
low doses of methylprednisolone (20-40 mg/day). In
one patient there was data on the process not being
completely managed, therefore we did a surgery.

In 2000, the American Society of Colon and
Rectal Surgeons decided that all cases of acute in-
flammation of the diverticula associated with the
presence of an abscess, perforation, intestinal ob-
struction, fistula, or stricture should be surgically
treated. Adhering to this guideline and assessing the
general condition of each patient, a total of 11 (16.7%)
patients were operated on: 1 patient was operated on
due to ileus symptoms due to Ca of sigmoid with di-
verticulosis, 1 was bleeding from Tu process in the
cecum, 3 we operated on for diverticulitis without
perforation (2 of which had Meckel’s diverticulum),

Table 3. Evaluation of operated patients according to CDD, MHC, HSC

. Modified Hinchey Hansen- Stock .

Number of Patients CDD Classification Classification Operation Type

1 Type 2b I Ic Hartmann’s resection

] 0 0 0 Resection W}th
anastomosis

| Type 2b I e Resection w'1th
anastomosis

1 Type 2b I IIb Hartmann’s resection

10 0 0 0 None
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Table 4. Complications of DB by number and sex.

DD with Bleeding (39 Patients)

_

DD with

Age Groups Number of Patients Male Female P <0.05
18-20 y.o. 0 0

21-40 y.o. 0 0

41-60 y.o. 3 1 2 0.674
61-70 y.o. 15 7 8 0.309
71-80 y.o. 12 6 6 0.262
=81 y.o. 9 1 8 0.057*

18-20 y.o. 0 0 0
21-40 y.o. 3 2 1 0.245
41-60 y.o. 2 1 1 0.576
61-70 y.o. 2 2 0 0.427
71-80 y.o. 2 2 0 0.427
> 81 y.o. 3 1 2 0.236
DD with Symptoms of Obstruction (7 Patients)
18-20 y.o. 0 0 0
21-40 y.o. 0 0 0
41-60 y.o. 0 0 0
61-70 y.o. 0 0 0
71-80 y.o. 4 2 2 0.629
=81 y.o. 3 2 1 0.629

and 6 patients were operated on for diverticulitis

with perforation (15,16).

The preferred operative approach in the group
of DD with perforation and peritonitis was right
hemicolectomy with ileotransverse anastomosis for

right-sided diverticulosis and Hartmann’s resection

for left-sided diverticulosis. In the group of DD with-

Table 5. Operative treatment in patients with diverticulitis.

out perforation but with evidence of inflammation,
two of the patients had inflammation of Meckel’s di-
verticulum and resection of the affected area with

Operation Type Surgical Complications
Right Left Hartmann’s | Resection
Reason Hemicolec- | Hemicolec- | Resection A | with Anas- Laparostomy Relaparotomy
tomy tomy Modo tomosis
DD with 2 0 4 0 0 0
perforation
DD w1thout 0 0 0 3 ] 0
perforation
DD with 0 1 0 0 0 0
obstuction
DD with 1 0 0 0 0 1
bleeding
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MODIFIED HINCHEY CLASSIFICATION OF DIVERTICULITIS

STAGE DESCRIPTION W OPENED COIN MANAGEMENT

Mild clinical diverticulitis (left lower quadrant

. : : r ibioti
0 abdominal pain, low grade fever, leukocytosis) Ll Ll
o Confined pericolic inflammation (\ Antibiotics +/- CT
or phlegmon " Guided Drainage
st
Ib Confined pericolic abscess Am.:IbIOtICS : [BET
Guided Drainage
1 Distant Abcess : Al Abcess Drainage
n Purulent Peritonitis ~ Hartmann's Surgery
v Fecal Peritonitis s Hartmann's Surgery
J© WWW.OPENMED.CO.IN
Fig. 5. Modified Hinchey Classification
(Source: www.openmed.co)
subsequent L-L anastomosis. The third patient un- CONCLUSION

derwent laparostomy due to diffuse peritonitis with
a duration of more than 72 hours, with resection and
anastomosis of the affected area at the first surgery.
In the DD bleeding group, a right hemicolectomy
was performed, but the patient underwent relaparot-
omy due to massive bleeding from the drains (17,18).

Fig. 5 shows the recommended behavior ac-
cording to the MHC for DD with diverticulitis. Our
therapeutic behavior was completely different in
stages Ia, Ib, and II. The recommended laparoscop-
ically placed drain in Ib and II is not in accordance
with the department’s policy (19). We have per-
formed all operative interventions using laparotomy.
In Table 5, we have presented the patients assessed
according to the three classifications and the type of
surgery performed.

The most frequent factors influencing the inci-
dence of DD are the increased survival of the popu-
lation, prevention of GIT diseases, constipation, diet.
The parts of the GIT affected by DD in the group of
patients was of the Western type, i.e., mainly on the
left. The most common complication was bleeding,
which in most cases could be controlled with med-
ication. Operative treatment was applied in cases of
diagnosed peritonitis and/or in case of unsatisfacto-
ry result of antibiotic treatment. Scanographic clas-
sifications of DD have their place and are applicable.
A drastic difference was found between our surgical
behavior in cases of DD with phlegmon and abscess
and the one recommended in the literature. No min-
imally invasive surgery was performed in any of the
operated patients.
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