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Summary

Colonic diverticulosis is a common condition and the most frequent occasional finding
during fibrocolonoscopy in asymptomatic patients in Western countries. The incidence
rate of diverticulitis is relatively high. The descending and sigmoid colon are the predomi-
nant locations of the disease. The study aimed to analyze the diagnosis and treatment out-
comes of a single institution series of 104 consecutive patients with colonic diverticulitis
treated at the Clinic of Visceral Surgery, Hospital of Wallis, Switzerland, between January
1, 2023, and December 31, 2023. The mean age of patients was 63.37 years (+14.79). The
diagnosis was based on clinical symptoms, leukocytosis, elevated CRP levels, diagnostic
imaging (abdominal ultrasound, computed tomography) and fibrocolonoscopy. Treatment
schemes included analgesics and antibiotics in all the cases and elective or emergency
surgery — in 32 cases. The study demonstrated that an individualized treatment approach
based on accurate laboratory and imaging diagnostics was both safe and effective.

Key words: Colonic diverticulitis, diagnosis, drug therapy, elective surgery, emergency
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Introduction

Diverticulosis is a widespread condition affecting over 70% of individuals aged
> 80 in Western nations (Humphrey et al. 2024). Diverticulitis is the most fre-
quent complication of left colon diverticula, thus primarily affecting the sig-
moid and descending colon (Gonzélez et al. 2024; Long et al. 2024). Its most
common clinical presentation includes abdominal pain and left lower abdomi-
nal quadrant tenderness.

Gunby and Strate from the University of Washington School of Medicine,
Seattle, Washington, provided a recent evidence-based, clinically relevant
overview of new aspects of the epidemiology and diagnosis of acute colonic
diverticulitis (Gunby and Strate 2024). The decision on the treatment method
(conservative or surgical) depends on the disease severity, the presence of
complications and the underlying comorbid conditions.

Kruis and Leifeld published a comprehensive review discussing some
important issues related to diverticulosis, diverticular diseases and diverticuli-
tis, such as diagnostic imaging - ultrasound (US), computed tomography (CT),
or their combination; outpatient care versus in-hospital treatment; antibiotic
usage; indications for surgery; relapse prevention (Kruis and Leifeld 2022).
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Acute diverticulitis accounts for approximately one-third of all emergency hos-
pital admissions annually in Western countries. The number of outpatient treat-
ment cases is even more significant due to our improved understanding of the
risk stratification and the disease progression natural history (Domas et al. 2024).

Our study aimed to analyze the results of diagnosing and treating patients
with acute and chronic colonic diverticulitis.

Material and methods

One hundred and four consecutive patients with acute and chronic colonic di-
verticulitis were included in a single-centre retrospective study. All of them were
admitted to the Clinic of Visceral Surgery at the Hospital of Wallis, Spitalzentrum
Oberwallis, Switzerland, between January 1%, 2023 and December 31%, 2023.

Fifty patients were male (mean age 61.04 * 14.59 years, range 30-94 years),
and 54 were female (mean age 65.85 *+ 14.72 years, range 32-87 years). The
mean age in the whole series was 63.37 years (£14.79). Acute conditions ac-
counted for 79.8% (n = 83, male/female = 41/42), while chronic diverticulitis
was found in 20.2% (n = 21, male/female = 9/12). All the patients presented
with abdominal pain at the time of admission.

Diagnosis was based on routine laboratory findings such as leukocyto-
sis (12x10°/L-18x10°%/L) and elevated C-reactive protein levels (50 mg/dL-
200 mg/dL). Diagnostic imaging (US and CT scan) was essential for confirming
the suspected diverticulitis. Chronic patients received fibrocolonoscopy (FCS) rou-
tinely. FCS was performed in acute cases between the fourth and sixth week after
the completion of conservative treatment. CT scan images of colonic stenosis af-
ter chronic diverticulitis and in relapsing diverticulitis are shown in Fig. 1 and Fig. 2.

Figure 2. CT image in relapsing diverticulitis.
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The preoperative and postoperative FCS images are demonstrated in Fig. 3
and Fig. 4.

Figure 3. Preoperative fibrocolonoscopy in chronic diverticulitis.

Figure 4. Fibrocolonoscopy t ree months after the operation.

All clinical, laboratory and instrumental data supported the implemen-
tation of an individual therapeutic approach to one of the three scenarios:
seventy-two patients (86.8%, male/female = 34/38) received definitive con-
servative treatment. Surgery was performed in 32 patients (13.2%, male/
female = 16/16). Emergency and elective procedures were given to 11
(10.6%, male/female = 6/5) and 21 patients (20.2%, male/female = 10/11).
No patients have undergone operative treatment after conservative therapy
during hospitalization.

The intervention was initiated laparoscopically in all the 32 surgical cases.
Conversion to open surgery was indicated in 8 emergency patients (male/fe-
male = 5/3) and 3 elective ones (male/female = 2/1). Hartmann'’s procedure
was performed on 2 women out of the total group of 11 emergency cases.
Laparoscopic large-intestine passage restoration was accomplished in 3
months after the first operation. The remaining 9 patients received primary
anastomosis.

Two of the 21 elective patients received divert loop ileostomies with resto-
ration within the next four and six weeks. None of these patients remained with
a permanent stomy.

The laparoscopic images before colon resection and after anastomosis
using indocyanine green (ICG) are illustrated in Fig. 5. and Fig. 6, respectively.
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Figure 5. Laparoscopy prior to colon resection by using indocyanine green.

Figure 6. Laparosopy after colon anastomosis by using indocyanine green.

The data about early and late postoperative results were collected, focusing
on wound infections and anastomotic leakage.

Results

The distribution of patients by age and site of colonic diverticulitis is demon-
strated in Table 1 and Fig. 7, respectively.
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Figure 7. Age distribution of colonic diverticulitis patients
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Table 1. Localization of colonic diverticulitis.

. males females total
Localization
N % N % N %
Sigmoid colon 37 74.0 45 83.3 82 78.8
Descending colon 7 14.0 4 7.4 11 10.6
Transverse colon 3 6.0 3 5.56 6 5.8
Ascending colon 3 6.0 2 3.7 5 48

Both US and CT revealed inflammation of the colon diverticula in all the cas-
es. The different types of surgical procedures are presented in Table 2.

Table 2. Operative treatment of colonic diverticulitis.

Type of procedure males females total
N % N % N %
Elective surgery 10 20.0 11 20.4 21 20.2
Emergency surgery 6 12.0 5 9.3 11 10.6
Elective laparoscopic surgery 9 18.0 10 18.5 19 18.3
Elective laparoscopic and open surgery 1 2.0 1 1.9 2 1.9
Emergency laparoscopic surgery 1 2.0 2 3.7 3 2.9
Emergency laparoscopic and open surgery 5 10.0 3 5.6 8 7.7
Elective laparoscopic sigmoidectomy 9 18.0 10 18.5 19 18.3
Emergency laparoscopic sigmoidectomy 1 2.0 1 1.9 2 1.9
Elective left hemicolectomy 0 0 2 3.7 2 1.9
Emergency right hemicolectomy 0 0 1 1.9 1 1.0
Lavage and drainage because of acute peritonitis 5 10.0 5 9.4 10 9.6

Patients with clinical signs of peritoneal involvement and free gas in the ab-
dominal cavity underwent emergency surgery. Otherwise, conservative treat-
ment was initiated.

The sigmoid colon was the most common diverticulitis site.

All the patients received analgesics such as novalgin, dafalgin or brufen.
All the 21 patients undergoing elective operations did not receive any
antibiotics. The remaining 83 patients received antibiotics such as co-
amoxicillin (n = 37), piperacillin-tazobactam (n = 36), or cefuroxime combined
with metronidazole (n = 10). Uncomplicated cases of diverticulitis were
treated with co-amoxicillin, while complicated ones were given piperacillin-
tazobactam.

No mortality was registered in the early postoperative period.

The postoperative complications are demonstrated in Table 3. Specific post-
operative morbidity was registered in 18.8% (n = 6/32).

Table 3. Postoperative complications.

L males females total
Complication
% N % N %
Wound infection after laparoscopic and open surgery 4 8.0 0 0 4 3.8
Anastomosis leakage after el sigmoidectomy 0 0 2 3.7 2 1.9
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Table 4. Classification of diverticular disease (CDD).

Type

Ta

1b

2a
2b
2c
2c1
2c2

3a
3b
3c

males females total

Pathological findings
N % N % N %

Uncomplicated diverticular disease/diverticulitis

Diverticulitis/diverticular disease without phlegmonous reaction of the surrounding tissue | 2 = 4.0 2 3.7 4 39

Diverticulitis with phlegmon

Complicated diverticulitis

ous reaction of the surrounding tissue 21 | 42.0 27 500 48  46.2

Microabscess covert perforation, small abscess (=3 cm) 4 80 6 | 11.1 10 | 9.6
Macroabscess paracolic or mesocolic abscess (>3 cm) 7 140 3 56 | 10 9.6
Overt perforation, generalized peritonitis 5 100 3 5.6 8 7.7
Purulent peritonitis 1 2.0 0 0 1 1.0
Faecal peritonitis 0 0 0 0 0 0
Chronic diverticular disease

Persistent/recurrent symptoms associated with diverticulitis 51100 7 130 12  11.5
Recurrent diverticulitis without complications 1 20 0 0 1 1.0
Recurrent diverticulitis with complications 4 8.0 6 | 11.1 12 | 115
Diverticular haemorrhage 0 0 0 0 0 0

Table 4 presents the patients’ clinical characteristics according to CDD
(Classification of Diverticular Disease) (Kruis et al. 2022).

The operative time for laparoscopic procedures ranged from 105 to 130 min.
(mean 118.15 min. + 13.92 min.), while the duration of laparoscopic converted
to open surgeries was significantly longer, ranging from 140 to 160 min. (mean
144.70 min. + 17.23) (t = 4.4, p < 0.001).

Discussion

The adequate approach to patients with acute or chronic recurrent colonic di-
verticulitis needs proper answers to several questions concerning diagnostics,
outpatient or in-hospital treatment, types of surgical procedures (laparoscopic
or open), conservative or surgical treatment, incidence rate and management
of postoperative complications. Even nowadays, some of these questions pro-
voke debates, and the answers are controversial.

1. Diagnostic procedures in acute diverticulitis

According to the data from the literature and our knowledge and institution-
al experience, laboratory tests and diagnostic imaging methods are reliable
means for confirming the diagnosis of diverticulitis.

The results from a retrospective study of 82 adult acute diverticulitis patients
demonstrated that C-reactive protein, neutrophil/lymphocyte ratio, and system-
ic immune-inflammatory index were statistically significant early predictors
of complicated acute colonic diverticulitis compared to leukocyte count and
the percentage of immature granulocytes (Aydin et al. 2024). Previous studies
have also shown the importance of elevated C-reactive protein levels and leu-
kocyte count in diverticulitis patients (Long et al. 2024).
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Imaging modalities such as abdominal and pelvic CT, magnetic resonance
imaging, or ultrasound are routinely used for diagnosis.

In a multicenter retrospective study conducted at four Korean tertiary
hospitals between June 2003 and December 2020, 104 colonic diverticulitis
patients under 20 years were diagnosed using abdominal CT scans (Han
et al. 2024). The average age of the patients was 17.24 years (+2.4), with a
slightly higher prevalence of males (62%) compared to females (42%). The
cecum and ascending colon involvement was found in the majority of cases
(n=103/104), while only a single patient presented with sigmoid colon diver-
ticulitis. Solitary lesions were detected in 89.42% of the cases (n = 93). Eight
recurrence episodes (7.84%) were observed during a mean follow-up period
of 34.01 months (+41.52).

In a retrospective study of 562 consecutive acute diverticulitis patients from
a tertiary referral centre in Finland, Méantymaéki et al. (2024) reanalyzed 439 of
the CT images. They found significant differences between the initial and final
reports in 22 (in 5.0%) (Mantymaki et al. 2024), which led to a change in the
management scheme for 20 patients.

Reanalysis changed the initial assessment in 4.0% of uncomplicated pa-
tients and 9.1% of complicated acute diverticulitis patients.

A case report by Shumarova et al. (2024) described a 63-year-old woman
with sigmoid stenosis caused by diverticulosis, mimicking advanced col-
orectal cancer. Contrast-enhanced CT of the abdomen and pelvis revealed
a circumferentially and irregularly thickened intestinal bowel wall up to
15 mm ~11 cm from the anorectal line along a ~6 cm concentrically ste-
nosing lumen. Sigmoidectomy confirmed complicated colonic diverticulitis
with exacerbation, abscess formation, and spread of the inflammatory pro-
cess involving pericolic tissues, the right ovary, and lymph nodes with mixed
reactive lymphadenitis.

2. Outpatient or in-hospital treatment of acute diverticulitis

A systematic review and meta-analysis of publications retrieved from PubMed,
MEDLINE, EMBASE, and CENTRAL databases upto December 1,2023,compared
the outcomes of outpatient versus inpatient treatment, as well as the use of an-
tibiotics versus no antibiotics in patients with diverticulitis (Mohamedahmed et
al. 2024). Twelve studies analyzed the results of 1,021 outpatients and 1,265
inpatients with uncomplicated acute diverticulitis.

Both groups had no significant differences regarding treatment failure,
emergency surgical resection, elective resection, disease recurrence, or mor-
tality rate. The antibiotics usage was the objective of another 12 studies on
3,875 cases of acute diverticulitis. The antibiotic group (n = 1,876) demon-
strated a statistically significantly higher disease recurrence rate (p = 0.001)
and more extended hospital stays (p = 0.004) compared with the non-antibi-
otic group (n = 2,008).

3. Types of surgical procedures in cases of diverticulitis

The elective or emergent laparoscopic sigmoid resections were a routine pro-
cedure in our series.
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In a retrospective, single-centre study in Salzburg, Austria, 83 consecutive
patients with sigmoid diverticulitis (52 males and 31 females) underwent elec-
tive minimally invasive sigmoid colectomy from January 2016 to December
2020 (Presl et al. 2024). Conventional laparoscopic surgery was carried out in
42 patients at a mean age of 58.17 years (+12.34), comprising 28 men and 14
women. Robotic-assisted surgery was performed on 41 patients at a mean age
of 54.46 years (+12.36), including 24 males and 17 females. The postoperative
hospital stay was statistically significantly longer in the laparoscopic than in
the robotic-assisted surgery group (8.48 vs. 6.41 days; p = 0.017). Additionally,
the mean length of the resected bowel segment was statistically significant-
ly more considerable in the laparoscopic group (16.04 + 4.33 cm vs. 14.31 #
8.12 cm; p = 0.005). Complications occurred in 10 patients in the laparoscopic
and 4 in the robotic-assisted group (23.81% vs. 9.75%), respectively (p = 0.271).

Between July 1, 2014, and December 31, 2020, 47,294 diverticulitis patients
with a mean age of 68.5 years (+15) were admitted for emergency hospital
treatment in Uppsala, Sweden (Christos et al. 2024). Surgical treatment was
performed in 2,035 cases, including laparoscopic peritoneal lavage (Group 1,
n=427;mean age of 62.3 years + 14.9) and sigmoid resection (Group 2,n = 1,608;
mean age of 69.4 years + 12.8) (p < 0.001). The patients in Group 1 had a lower
rate of comorbidity and fewer prior abdominal surgeries than those in Group 2
(p < 0.01). The mean overall postoperative hospital stay was 13.8 days (+11.6),
and it was significantly shorter in Group 1 (9.4 £ 8.5vs 14.9 + 12 days; p < 0.001).

The choice between Hartmann's procedure and primary anastomo-
sis with diverting loop ileostomy was the topic of a retrospective, popula-
tion-based cohort study including 35,774 cases of acute diverticulitis treated
in the USA from January 2011 to December 2019 (Rios Diaz et al. 2024).
Hartmann's procedure was received by 93.46% of patients (n = 33,433; male/
female = 16,454/16,979; mean age of 60.94 years) during primary colorectal
anastomosis with diverting loop ileostomy was done in 6.54% of all opera-
tions (n = 2,342; male/female = 1,146/1,196; mean age of 58.03 years). The
primary anastomosis was associated with statistically significantly high-
er rates of one-year closure of the stoma (83.6% vs. 53.4%; p < 0.001) and
shorter time-to-closure (median 72 days vs. 115 days; p < 0.001) as well as
with more unplanned readmissions (HR — 2.83; range 2.83-3.37 at 95% con-
fidence interval; p < 0.001) and less complications after the stoma closure
(OR - 0.57; range 0.42-0.63 at 95% confidence interval; p < 0.001).

Le et al. analyzed the results of 9,124 emergent colectomies indicated by diver-
ticulitis between 2015 and 2020 (Le et al. 2024). Open surgery was performed in
82.68% (n = 7,544; mean age of 48.5 years), while 1,580 patients (17.32%; mean
age of 45.5 years) had a minimally invasive procedure (p < 0.001). The open sur-
gery group, compared to the laparoscopic group, demonstrated higher rates of
total colectomy as a procedure (3.0% vs 1.5%; p = 0.001) and ileostomy/colos-
tomy (84.8% vs 35.8%; p < 0.001), shorter operative time (128 min. vs. 158 min,;
p < 0.001) but longer postoperative hospital stay (9 days vs 7 days; p < 0.001).

We accomplished laparoscopic operations in a total of 32 patients. The elec-
tive laparoscopic surgeries were 89.5% (n = 19), but those converted to open
procedures were 10.5% (n = 2). The emergency laparoscopic operations were
27.3% (n = 3), while those converted to open procedures were 72.7% (n = 8).
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The mean hospital length of stay after the elective surgery was 4.5 days
(range, four to six days) and that after the emergency surgery was 7.4 days
(seven to nine days range).

4. Conservative or surgical treatment of acute diverticulitis

Studies on acute diverticulitis differ in the relative ratio of patients undergoing
conservative or surgical treatment.

We performed conservative treatment in 69.2% (n = 72) of our patients with
diverticulitis. Elective surgery was applied in 21 patients within different time
intervals after the conservative treatment. Eleven patients underwent emergen-
cy surgery.

Our percentage is similar to that of Lauricella et al. They published an am-
bidirectional cohort study of 319 patients with right-sided colonic diverticulitis
(Lauricella et al. 2024). Non-operative treatment was performed in 223 cases
(69.91%), while 33 patients (10.34%) underwent surgery. Among the surgical
cases, three patients had chronic and 30 had acute diverticulitis. CT identified
uncomplicated diverticulitis in 9 and complicated diverticulitis in 21 patients.
Right hemicolectomy was accomplished in 30 (90.91%) and ileocecectomy — in
three patients (9.09% of the cases). Postoperative complications occurred in
nine patients (in 27.27% of the cases).

Jedidi et al. published a retrospective study on 40 patients with right-sided
acute diverticulitis (mean age of 42 years + 14; male/female = 20/20) (Jedidi et
al. 2024). Conservative management was used in 14 patients, while 26 patients
underwent surgery (Jedidi et al. 2024). Diverticulectomy was performed in 21
(in 80.77%), right hemicolectomy — in three (in 11.54%), and ileal resection — in
two patients (in 7.69% of the cases).

A review of 18 studies from MEDLINE and PubMed databases up to 2021,
involving a total of 422 patients with right colonic diverticulitis, found that
non-operative management was performed in 184 patients (43.60%), while
surgery was carried out in 238 patients (56.40%) (Epifani et al. 2021). Seven
patients (2.94%) were indicated for surgery after failed non-operative man-
agement. Open surgery was used in 122 patients (51.26%), and laparoscopic
surgery — in 70 patients (in 29.41% of the cases), with a conversion rate of
28.6%. Procedures included diverticulectomy (n = 30) and right hemicolectomy
(n =151). The recurrence rate was low (5.45%).

A retrospective study conducted in Miyagi, Japan, compared the efficacy of
cefmetazole and tazobactam/piperacillin in 62 and 20 hospitalized, immuno-
competent Japanese patients with uncomplicated community-onset colonic
diverticulitis during the period between April 2019 and March 2022 (Hoshino
et al. 2024). After matching the propensity score, 16 patients remained in each
group. The incidence of liver dysfunction was statistically significantly lower in
the cefmetazole group (p = 0.018).

5. Postoperative morbidity

The incidence rate of postoperative complications was very low in our patients
(18.8%; n = 6).
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Within a retrospective national cohort study in France, early postoperative
anastomotic leakage or pelvic abscess occurred in 327 out of 4 441 left colonic
diverticulitis patients (in 7.36%), while symptomatic anastomotic stenosis was
observed in 82 patients (in 1.85% of the cases) (Hamel et al. 2024). The study
identified anastomotic leakage or pelvic abscess as a significant independent
risk factor for symptomatic anastomotic stenosis (odds ratio of 3.41; between
1.75 and 6.66 at 95% confidence interval).

Conclusion

Our promising results are similar to most recently published data and, in cer-
tain aspects, even better in some aspects. The significant advantages of our
approach consist in the initial performance of the laparoscopic surgery and
the timely accomplishment of the protective ileostomy, a shorter hospital stay,
followed by passage restitution. A permanent stoma was left in none of our
patients. There was no mortality in the whole series at all.

Our results convincingly demonstrate that individualized and adequate con-
servative and surgical treatment of patients with acute and chronic colonic di-
verticulitis based on timely and precise laboratory and imaging diagnosis is
sufficiently safe and effective.
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