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Abstract

BACKGROUND

The current guidelines suggest that patients should undergo endoscopic
evaluation of the colonic lumen after an episode of computed tomography (CT)
proven acute diverticulitis to rule out malignancy. The usefulness of routine
endoscopic evaluation of CT proven diverticulitis remains unknown.

AIM
To establish whether routine colonoscopy should be offered to patients after an
episode of diverticulitis.

METHODS

We performed a retrospective study, comparing two groups: a diverticulitis
group and a control group. The diverticulitis group consisted of patients
undergoing a colonoscopy after an episode of diverticulitis. The control group
consisted of asymptomatic patients undergoing a screening sigmoidoscopy. We
also performed a systematic review and meta-analysis. We searched electronic
data resources to identify all relevant studies. The primary outcome was the
number of adenomas found, while the secondary outcomes were the number of
cancers and polyps identified, and the adenoma risk.

RESULTS
68 and 1309 patients were included in the diverticulitis and control groups
respectively. There was no difference in the risk of adenomas (5.9% vs 7.6%, P =
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0.59), non-advanced adenomas (5.9% vs 6.9%, P = 0.75), advanced adenomas (0%
v5 0.8%, P = 1), cancer (0% vs 0.15%, P =1.00), and polyps (16.2% vs 14.2%, P =
0.65) between both groups. Meta-analysis of data from 4 retrospective
observational studies, enrolling 4459 patients, showed no difference between the
groups in terms of risk of adenomas (RD = -0.05, 95%CI: -0.11, 0.01, P = 0.10),
non-advanced adenomas (RD = -0.02, 95%ClI: -0.08, 0.04, P = 0.44), advanced
adenomas (RD = -0.01, 95%CI: -0.04, 0.02, P = 0.36), cancer (RD = 0.01, 95%CI: -
0.01, 0.03, P = 0.32), and polyps (RD = -0.05, 95%ClI: -0.12, 0.02, P = 0.18).

CONCLUSION
Routine colonoscopy may not be appropriate in patients with acute diverticulitis.
High quality prospective studies are required for more robust conclusions.

Key words: Diverticulitis; Colon cancer; Screening, Colonoscopy; Sigmoidoscopy

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: The results of this study suggest that patients with computed tomography (CT)-
proven acute diverticulitis are not at increased risk of colonic adenomas and neoplastic
lesions as indicated by comparable endoscopic findings to general populations
undergoing screening endoscopy. This suggests that endoscopic evaluation of colon may
not be beneficial in cases with CT-proven acute diverticulitis and could be preserved for
selected cases only. Our results are consistent with the best available evidence in the
literature. However, the best available evidence is derived from a limited number of
retrospective studies with moderate quality. High quality prospective studies are required
for definite conclusions.
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INTRODUCTION

Diverticulosis is a common colonic condition, which increases in prevalence with age.
In the United States, 50% of people over 50 years old, and 75% of people over 80 years
old, are affected by this condition!"l. Although most of these patients remain
asymptomatic, between 10%-25% of patients with diverticulosis, do develop
diverticulitis®”. That means, up to 12.5% of people over 50 years old, will develop
diverticulitis in their lifetime. This represents a significant burden on the healthcare
system, and therefore, it is important to have clear and evidence-based protocols to
manage this condition.

The Association of Coloproctologists of Great Britain and Ireland (ACPGBI)
guidelines, and the American Society of Colon and Rectal Surgeons (ASCRS)
guidelines, both stipulate, that patients with a suspected episode of acute diver-
ticulitis, should undergo a computed tomography (CT) scan during the acute episode
for diagnostic purposes, and an endoscopic evaluation of the colonic lumen after the
acute episode, to rule out other pathologies such as malignancy or inflammatory
bowel diseasel”*l. The World Society of Emergency Surgery (WSES) published
guidelines, suggesting that patients with diverticular abscesses treated conservatively
require early colonic evaluation with colonoscopy, however, patients with CT proven
uncomplicated diverticulitis do not require follow-up colonoscopy”. However, these
guidelines are mainly based on expert opinion and low quality evidencel™.

Previously, diverticulitis was mainly a clinical diagnosis, and barium enema was
the investigation of choice to assess this®’l. With the evolution and ease of access of
modern day CT imaging, it has since become the gold standard of investigation for
many intra-abdominal conditions, including diverticulitis. It has a high sensitivity and
specificity in detecting diverticulitis, as well as its complications!®’l. On the other
hand, colonoscopy by nature is invasive. It is associated with discomfort, particularly
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in patients with diverticular diseasel’. Patients with diverticular disease also have
more difficult endoscopic procedures, and have a higher risk of perforation!’l. Cost-
effectiveness of investigating every CT-proven diverticulitis remains unclear”’.
Because of this, several authors, between the years 2011 to 2017 have tried to
investigate the usefulness of endoscopy post CT-proven diverticulitis. It is interesting
to note, that the vast majority of studies concluded that there was no benefit for
endoscopic evaluation post CT-proven diverticulitis, in particular, for those patients
with uncomplicated diverticulitis!®”'*?"]. This is contradictory to the guidelines’
recommendations.

Our objective was to assess the usefulness of endoscopic evaluation of CT proven
diverticulitis. To achieve this objective, we conducted a multicentre retrospective
cohort to assess the risk of colonic adenoma in patients with CT-proven diverticulitis
compared to those in general population undergoing colonoscopy for bowel cancer
screening. Furthermore, we conducted a systematic review of the literature and meta-
analysis of outcomes to provide the best available comparative evidence on usefulness
of endoscopic evaluation of CT proven diverticulitis.

MATERIALS AND METHODS
Study design

On gaining approval from the clinical governance department unit, we conducted a
retrospective cohort study in three centres in the north west of England. The study
group included consecutive patients who were admitted to our trust with an episode
of acute diverticulitis over a three-year period between January 2014 and December
2016. The control group included all patients who had undergone a one-off screening
flexible sigmoidoscopy at the age of fifty-five, as part of the National Bowel Cancer
Screening Programme over a fourteen-month period between October 2015 and
December 2016.

Patient selection and data collection

For the study group, we considered all participants of any age or gender with an
episode of CT-proven acute diverticulitis who subsequently underwent endoscopic
evaluation of colon. Endoscopic evaluation of interest included either a flexible
sigmoidoscopy or a colonoscopy. All patients who did not have CT scan for diagnosis
of diverticulitis and those who did not have subsequent endoscopic evaluation were
excluded. For the screening group, we considered participants of any age or gender in
general population who underwent endoscopic evaluation of colon at the age of fifty-
five as part of the National Bowel Screening Programme. Symptomatic patients were
excluded.

A data collection proforma was designed for data collection. The proforma
included data on participant’s demographics (age and gender), type of endoscopic
evaluation (flexible sigmoidoscopy or colonoscopy), endoscopic findings and
outcomes [the number of polyps found, the number of adenomas found, the risk of
the adenomas (low-risk, intermediate-risk, or high-risk), the number of cancers found,
and the final histology]. Data collection was performed by three independent authors.
Any discrepancies were resolved by discussion between the authors. An independent
fourth author was consulted in the event of disagreement.

Primary and secondary outcomes

We considered the total number of adenomas, non-advanced adenomas, and
advanced adenomas as primary outcome measures. The secondary outcomes
included low-risk adenomas, intermediate-risk adenomas, high-risk adenomas,
invasive cancers, total number of polyps, and hyperplastic polyps.

Advanced adenomas were defined as adenomas that on histology were greater
than 1 cm in size, have a villous component, or have high-grade dysplasia. All other
adenomas were non-advanced adenomas. Based on endoscopy findings, low-risk
adenomas were defined as patients with only one or two small adenomas.
Intermediate-risk adenomas were defined as patients with three to four small
adenomas or one large adenoma. High-risk adenomas were defined as patients with
five or more small adenomas, or three or more adenomas with at least one of them
being large. Small adenomas were those that were less than 1 cm in size, while large
adenomas were defined as those that were greater 1 cm in size.

Statistical analysis

Simple descriptive statistics was applied to present demographics, clinical
characteristics, and outcome data. Data were summarized with mean * SD for
continuous variables, and frequencies/percentages for categorical variables.
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Differences between the groups were tested for statistical significance using the
independent t-test for continuous variables and the y? test or Fisher exact test for
categorical variables, as appropriate. All statistical tests were two-tailed and statistical
significance was assumed at P < 0.05. Statistical analyses was performed using
Minitab 17 (Minitab® 17.1.0).

Methods of systematic review and meta-analysis

We performed a systematic review according to an agreed predefined protocol and
we were compliant with the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses statement standards!™l. We conducted a search of electronic
information sources, including MEDLINE; EMBASE; CINAHL; the Cochrane Central
Register of Controlled Trials (CENTRAL); the World Health Organization
International Clinical Trials Registry; ClinicalTrials.gov; and ISRCTN Register, and
bibliographic reference lists to identify all studies comparing the risk of colonic
adenoma and neoplastic lesions in patients with CT-proven diverticulitis compared to
those in general population undergoing endoscopic evaluation for bowel cancer
screening. Our data extraction spreadsheet included study-related data (first author,
year of publication, country of origin of the corresponding author, journal in which
the study was published, study design, study size, clinical condition of the study
participants), baseline demographic information of the included populations (age,
gender), and primary and secondary outcome data (adenomas, non-advanced
adenomas, advanced adenomas, polyps, and invasive cancers). The methodological
quality and risk of bias of the included studies were assessed using the Newcastle-
Ottawa scale (NOS)*.. Literature search, study selection, data collection, and
methodological quality assessment were performed by two independent authors. Any
discrepancies were resolved by discussion between the authors. An independent third
author was consulted in the event of disagreement. We calculated the risk difference
(RD) as the summary measure. Heterogeneity among the studies was assessed using
the Cochran Q test (y?). Random or fixed effects modelling were used as appropriate
for analysis; random effects models were used if considerable heterogeneity was
found among the studies. The results were reported in a forest plot with 95%
confidence intervals (CIs). We used the Review Manager 5.3 software for data
synthesis.

RESULTS

Baseline patient characteristics

A total of 1377 patients were included in this study. Of these, 68 patients were
included in the diverticulitis group and 1309 patients were included in the screening
group. The mean age of the included patients in the diverticulitis group and screening
group were 59.1(95%CI: 55.67- 62.4) and 55.4 (95%CI: 55.1-55.7), respectively. Thirty
five out of 68 and 694 out of 1309 were male in the diverticulitis group and screening
group, respectively (51.5% vs 53.0%, P = 0.94). Diverticulitis had been confirmed by
CT scan in all patients in the diverticulitis group. In terms of endoscopic evaluation of
colon, all patients in the diverticulitis group underwent colonoscopy while patients in
the screening group underwent flexible sigmoidoscopy. Time from diagnosis of
diverticulitis and endoscopic evaluations of the colon ranged from 2 to 12 mo.

Outcomes
The outcome data is summarised in Table 1

Adenomas: In the diverticulitis group, 4 out of 68 patients were found to have
adenomas (5.9%), while in the screening group, 100 out of 1309 patients were found to
have adenomas (7.6%). There was no significant difference in the total number of
adenomas between the two groups (5.9% vs 7.6%, P = 0.59).

Non-advanced adenomas: In the diverticulitis group, 4 out of 68 patients were found
to have non-advanced adenomas (5.9%), while in the screening group, 90 out of 1309
patients were found to have non-advanced adenomas (6.9%). There was no significant
difference in the total number of non-advanced adenomas between the two groups
(5.9% vs 6.9%, P = 0.75).

Advanced adenomas: In the diverticulitis group, 0 out of 68 patients were found to
have advanced adenomas (0%), while in the screening group, 10 out of 1309 patients
were found to have advanced adenomas (0.8%). There was no significant difference in
the total number of advanced adenomas between the two groups (0% vs 0.8%, P =1).
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Table 1 The outcomes in diverticulitis and screening groups

Diverticulitis group  Screening group P-value

Total number of patients 68 1309 -
Mean age 59.1(55.67- 62.4) 55.4 (55.1, 55.7) <0.001
Male patients 35 of 68 (51.5%) 694 out of 1309 0.94
Patients with adenoma 4 out of 68 (5.9%) 100 out of 1309 (7.6%) 0.59
Patients with non-advanced adenoma 4 out of 68 (5.9%) 90 out of 1309 (6.9%) 0.75
Patients with advanced adenoma 0 out of 68 (0%) 10 out of 1309 (0.8%) 1
Patients with low-risk adenoma 4 out of 68 (5.9%) 84 out of 1309 (6.4%) 0.86
Patients with intermediate-risk adenoma 0 out of 68 (0%) 12 out of 1309 (0.92%) 1
Patients with high-risk adenoma 0 out of 68 (0%) 4 out of 1309 (0.31%) 1
Patients with cancers 0 out of 68 (0%) 2 out of 1309 (0.15%) 1
Patients with polyps 11 out of 68 (16.2%) 186 out of 1309 (14.2%) 0.65
Patients with hyperplastic polyps 6 out of 68 (8.8%) 60 out of 1309 (4.6%) 0.11
Patients with unbiopsied polyps 1 out of 68 (1.5%) 24 out of 1309 (1.8%) 0.83

Low-risk adenoma: In the diverticulitis group, 4 out of 68 patients were found to have
low-risk adenoma (5.9%), while in the screening group, 84 out of 1309 patients were
found to have low-risk adenoma (6.4%). There was no significant difference in the risk
of low-risk adenomas between the two groups (5.9% vs 6.4%, P = 0.86).

Intermediate-risk adenoma: In the diverticulitis group, 0 out of 68 patients were
found to have intermediate-risk adenoma (0%), while in the screening group, 12 out
of 1309 patients were found to have intermediate-risk adenoma (0.92%). There was no
significant difference in the risk of intermediate-risk adenomas between the two
groups (0% vs 0.92%, P =1.00).

High-risk adenoma: In the diverticulitis group, 0 out of 68 patients were found to
have high-risk adenoma (0%), while in the screening group, 4 out of 1309 patients
were found to have high-risk adenoma (0.31%). There was no significant difference in
the risk of high-risk adenomas between the two groups (0% vs 0.31%, P = 1.00).

Cancers: No cancers were found in the 68 patients in the diverticulitis group. In the
screening group, 2 out of 1309 patients had cancers (0.15%). There was no significant
difference between the two groups in terms of cancers found (0% vs 0.15%, P =1.00).

Polyps: In the diverticulitis group, 11 out of 68 patients were found to have polyps
(16.2%), while in the screening group, 186 out of 1309 patients were found to have
polyps (14.2%). There was no significant difference in the total number of polyps
between the two groups (16.2% vs 14.2%, P = 0.65).

Hyperplastic polyps: In the diverticulitis group, 6 out of 68 patients were found to
have hyperplastic polyps (8.8%), while in the screening group, 60 out of 1309 patients
were found to have hyperplastic polyps (4.6%). There was no significant difference
between the two groups in terms of hyperplastic polyps found (8.8% vs 4.6%, P =
0.11).

Unbiopsied polyps: In the study group, 1 out of 68 patients had polyps which were
not biopsied during the endoscopy (1.5%), while in the control group, 24 out of 1309
patients had small benign looking polyps that were not biopsied during endoscopy
(1.8%). There was no significant difference between the two groups in terms of
unbiopsied polyps (1.5% vs 1.8%, P = 0.83).

Literature search results and meta-analysis

Searches of electronic databases identified 3 retrospective observational studies!'*'"*1
enrolling a total of 3082 patients. We included the population of current study (1377
patients) in the meta-analysis increasing the total number of analysed patients to 4459
patients. Overall, 1022 patients were included in the diverticulitis group and 3437
patients were included in the screening group. The patients in the diverticulitis group
were older than the screening group (Mean difference: 0.40, 95%CI: 0.11, 0.68, P =
0.006). There was no significant difference between the two groups in terms of gender
(OR =C 0.94, 95%ClI: 0.81, 1.09, P = 0.41). All patients in the diverticulitis group had
CT-proven diverticulitis. In the diverticulitis group, all patients underwent colo-
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noscopy for endoscopic assessment of the colon, while in the screening group, 2128
patients underwent colonoscopy and 1309 patients underwent flexible sigmoi-
doscopy. The baseline characteristics of the included studies and baseline
characteristics of the included population are demonstrated in Table 2. The summary
and results of methodological quality assessment of the 4 observational studies!'*'”*!
are demonstrated graphically in Figure 1.

The results of analyses showed that there was no significant difference in the risk of
adenomas (RD = -0.05, 95%CI: -0.11, 0.01, P = 0.10), non-advanced adenomas (RD = -
0.02, 95%CI: -0.08, 0.04, P = 0.44), advanced adenomas (RD = -0.01, 95%CI: -0.04, 0.02,
P =0.36), cancer (RD = 0.01, 95%CI: -0.01, 0.03, P = 0.32), and polyps (RD = -0.05,
95%ClI: -0.12, 0.02, P = 0.18) between the diverticulitis and screening groups (Figure 2).
The between study heterogeneity was high for adenomas (I> = 77%, P = 0.01), high for
non-advanced adenomas (I* = 81%, P = 0.005), high for advanced adenomas I* = 79%,
P =10.002), high for cancer (I = 86%, P < 0.0001), and moderate for polyps (I*=72%, P
=0.03) (Figure 2).

DISCUSSION

We conducted a multicentre retrospective cohort study to assess the risk of colonic
adenomas and neoplastic lesions in patients with CT-proven diverticulitis compared
to those in general population undergoing endoscopic evaluation for bowel cancer
screening. The results of the current study showed that there was no difference in the
risk of adenomas, non-advanced adenomas, advanced adenomas, cancer, and polyps
between the diverticulitis and screening groups. We also performed a systematic
review and meta-analysis of the literature to provide the best available evidence. We
identified 4 retrospective observational studies!"'*! (including the current study)
enrolling a total of 4459 patients. The results of analyses also showed that there is no
difference in the risk of adenomas, non-advanced adenomas, advanced adenomas,
cancer, and polyps between the diverticulitis and screening groups. The quality of the
best available evidence was moderate.

The current ACPGBI and ASCRS guidelines both suggest that patients should
undergo endoscopic evaluation of the colonic lumen after an episode of CT proven
acute diverticulitis to rule out malignancy'l. However, after reviewing all 1377
patients from our study, and 4459 patients in our meta-analysis, we did not find any
evidence that diverticulitis patients had any more adenomas, advanced adenomas, or
cancers than the general population. There was therefore seemingly no benefit from
this endoscopic evaluation. It therefore follows, that routine endoscopic assessment of
patients after an episode of CT proven acute diverticulitis, may be unnecessary.

Colonoscopy has several procedure-related risks such as bleeding or perforation!®.
Reducing the number of colonoscopies would reduce the number of colonoscopy-
related complications, and therefore reduce the associated morbidity and mortality.
Moreover, colonoscopies on patients with diverticular disease appear to have a higher
failure rate, and tend to cause the patient a great deal of discomfort!’.. Furthermore,
due to the high number of patients who suffer from diverticulitis, the cost-burden of
performing colonoscopies on them post acute episode is significant!”l. Reducing
unnecessary colonoscopies on patients with diverticular disease will therefore avoid
these issues and reduce excess costs.

It is therefore of the authors’ opinion, that patients should be considered for
endoscopy on a case-by-case basis. Only patients who have uncertainty in the
diagnosis, or those who have complicated diverticulitis should be offered endoscopic
evaluation.

The reported outcomes of the current study should be viewed and interpreted in
the context of inherent limitations. In terms of the cohort study, our study had a
retrospective design which subject our results to inevitable selection bias. The
included patients in the diverticulitis group were older than the patients in the
screening group; Moreover, the number of patients in the diverticulitis group was
conspicuously smaller than the number of patients in the screening group. All of
these, together with the fact that patients in the screening group underwent flexible
sigmoidoscopy instead of colonoscopy, might have led to underestimation of the risk
of adenomas and neoplastic lesions in the screening group. In terms of the meta-
analysis, the best available evidence is derived from a limited number retrospective of
studies which are subject to selection bias. The between study heterogeneity was high
for almost all outcomes and the quality of the available evidence was moderate. All of
these might have affected the robustness of our results.

Our results suggest that patients with CT-proven acute diverticulitis are not at
increased risk of colonic adenomas and neoplastic lesions as indicated by comparable
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Figure 1 Risk of bias summary (A) and graph (B) showing authors’ judgements about each risk of bias item for observational studies.

endoscopic findings to general populations undergoing screening endoscopy. This
suggests that endoscopic evaluation of colon may not be beneficial in cases with CT-
proven acute diverticulitis and could be preserved for selected cases only. Our results
are consistent with the best available evidence in the literature. However, the best
available evidence is derived from a limited number of retrospective studies with
moderate quality. High quality prospective studies are required for definite
conclusions.

'
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Table 2 Baseline characteristics of the included studies in the meta-analysis

Descrip-  Descrip-  How Time from Sample size
. tion of tion of diverticuli- diagnosis
Ref. Year Country  Journal — Design o Gouli- control  tisis to Diverticuli- Screening
tis group  group diagnosed endoscopy tis group  group
Current 2018 United Not Retrospec-  Patients Individuals Computed uptol2mo 68 1309
study Kingdom  applicable tive undergoing from the tomography
observation- a general
al colonoscopy population
after undergoing
medical flexible
treatment of sigmoidos-
CT proven  copy for
diverticulitis screening
purposes at
age of 55
Danielset 2014 The Surg Endosc  Retrospec-  Patients Individuals Computed upto6mo 401 1426
all’®! Netherlands tive undergoing from the tomography
observation- a general
al colonoscopy population
after between the
medical age of 50-75
treatment of undergoing
CT proven  screening
diverticulitis colonoscopy
Lecleire et 2014 France United Retrospec-  Patients Asymptoma Computed upto6mo 404 404
all'] European tive undergoing tic patients tomography
Gastroenterol observation- a undergoing
] al colonoscopy a screening
after colonoscopy
medical
treatment of
CT proven
diverticulitis
Choi et 2014 South Korea Dig Dis Sci  Retrospec-  Patients Healthy Computed uptol2mo 149 298
al® tive undergoing individuals tomography
observation- a undergoing
al colonoscopy screening
after colonoscopy
medical
treatment of
CT proven
diverticulitis
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A Diverticulitis group ~ Screening group Risk difference Risk difference
Study or subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%Cl
Daniels 2014 76 401 419 426 34.9% -0.10 [-0.15, -0.06] -
Lecleire 2014 49 404 59 404 34.3% -0.02 [-0.07, 0.02]
Current study 2018 4 68 100 309 30.9% -0.02 [-0.08, 0.04]
Total (95%CI) 873 3139 100.0% -0.05 [-0.11, 0.01]
Total events 129 578
Heterogeneity: Tau® = 0.00; Chi* = 8.55, df = 2 (P = 0.01); 7 = 77% 1 05 0 0 ‘5 1
Test for overall effect: 7 = 1.66 (P = 0.10) ' :
Favours (diverticulitis group)  Favours (screening group)
Diverticulitis group ~ Screening group Risk difference Risk difference
Study or subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%Cl
Lecleire 2014 38 404 32 404 35.2% 0.10 [-0.02, 0.05]
Daniels 2014 54 401 295 1426 35.0% -0.07 [-0.11, -0.03] -
Current study 2018 4 68 90 1309 29.7% -0.01 [-0.07, 0.05]
Total (95%CI) 873 3139 100.0% -0.02 [-0.08, 0.04]
Total events 96 417
Heterogeneity: Tau? = 0.00; Chi* = 10.48, df = 2 (P = 0.005); I = 81% _‘1 _0‘ 5 ) 0 ‘5 1'
Test for overall effect: Z = 0.77 (P = 0.44) ' .
Favours (diverticulitis group)  Favours (screening group)
C Diverticulitis group ~ Screening group Risk difference Risk difference
Study or subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%CL
Choi 2014 5 149 2 298  23.5%  0.03[-0.00, 0.06] -
Current study 2018 0 68 10 1309 27.4%  -0.01[-0.03, 0.01] =
Daniels 2014 22 401 124 1426 25.0%  -0.03 [-0.06, -0.01] -
Lecleire 2014 11 404 27 404 24.1%  -0.04 [-0.07,-0.01] |
Total (95%CI) 1022 3437 100.0%  -0.01 [-0.04, 0.02] ¢
Total events 38 163
Heterogeneity: Tau® = 0.00; Chi* = 14.36, df = 3 (P = 0.002); I* = 79% 1 05 0 05 1
Test for overall effect: Z = 0.91 (P = 0.36) . T =
avours (diverticulitis group avours (screening group
F diverticuliti F
D Diverticulitis group ~ Screening group Risk difference Risk difference
Study or subgroup Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95%Cl
Choi 2014 11 149 2 298 13.2%  0.07[0.02, 0.11]
Current study 2018 0 68 2 1309 24.9%  -0.00 [-0.02, 0.02] —a—
Daniels 2014 5 401 9 1426 29.9%  0.01[-0.01, 0.02] L
Lecleire 2014 1 404 1 404 31.9%  0.00[-0.01, 0.01]
Total (95%CI) 1022 3437 100.0%  0.01 [-0.01, 0.03]
Total events 17 14
Heterogeneity: Tau? = 0.00; Chi* = 22.02, df = 3 (P < 0.0001); /* = 86% ‘1 0 5 0 0 ‘5 1'

Test for overall effect: Z = 1.00 (P = 0.32)
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Daniels 2014 155 401 707 1426 37.2% -0.11 [-0.16, -0.05] -
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Figure 2 Forest plots of the comparisons of outcomes between the diverticulitis and screening groups. A: Adenomas; B: Non-advanced adenomas; C:

ARTICLE HIGHLIGHTS

Research background
The current guidelines suggest that patients should undergo endoscopic evaluation of the
colonic lumen after an episode of computed tomography (CT) proven acute diverticulitis to rule
out malignancy. However, with the advancement and evolution of CT scan technology, the
necessity for routine colonoscopy post episode of acute diverticulitis has become questionable.

Advanced adenomas; D: Cancer; E: Polyps.

Research motivation
Colonoscopy is invasive and is associated with discomfort, particularly in patients with
diverticular disease. Patients with diverticular disease also have more difficult endoscopic
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procedures, and have a higher risk of perforation. Cost-effectiveness of investigating all patients
also remains unclear. For this reason, this project has set out to establish whether routine
colonoscopy should be offered to patients after an episode of acute diverticulitis.

Research objectives

The main objective of this research was to establish whether there was any added benefit to
offering patients routine colonoscopy after every episode of acute diverticulitis. The significance
of demonstrating that colonoscopy may in fact not be required routinely would be two-fold. It
would allow for a reduction in number of colonoscopy related complications including
discomfort, bleeding and perforation, as well as a significant reduction in overall costs, and
financial burden.

Research methods

We conducted a retrospective cohort study in three centres in the north west of England. The
study group included consecutive patients who were admitted to our trust with an episode of
acute diverticulitis over a three-year period between January 2014 and December 2016. The
control group included all patients who had undergone a one-off screening flexible
sigmoidoscopy at the age of fifty-five, as part of the National Bowel Cancer Screening
Programme over a fourteen-month period between October 2015 and December 2016. Three
independent authors collected the data using a data collection proforma. We considered the total
number of adenomas, non-advanced adenomas, and advanced adenomas as primary outcome
measures. The secondary outcomes included low-risk adenomas, intermediate-risk adenomas,
high-risk adenomas, invasive cancers, total number of polyps, and hyperplastic polyps. We also
performed a systematic review according to an agreed predefined protocol and we were
compliant with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
statement standards. We calculated the risk difference (RD) as the summary measure.
Heterogeneity among the studies was assessed using the Cochrane Q test (x?). Random or fixed
effects modelling were used as appropriate for analysis; random effects models were used if
considerable heterogeneity was found among the studies. The results were reported in a forest
plot with 95% confidence intervals (CIs). We used the Review Manager 5.3 software for data
synthesis.

Research results

Overall, 68 and 1309 patients were included in the diverticulitis and control groups respectively.
There was no difference in the risk of adenomas (5.9% vs 7.6%, P = 0.59), non-advanced
adenomas (5.9% vs 6.9%, P = 0.75), advanced adenomas (0% vs 0.8%, P = 1), cancer (0% vs 0.15%,
P =1.00), and polyps (16.2% vs 14.2%, P = 0.65) between both groups. Meta-analysis of data from
4 retrospective observational studies, enrolling 4459 patients, showed no difference between the
groups in terms of risk of adenomas (RD = -0.05, 95%CI: -0.11, 0.01, P = 0.10), non-advanced
adenomas (RD = -0.02, 95%CI: -0.08, 0.04, P = 0.44), advanced adenomas (RD = -0.01, 95%ClI: -
0.04, 0.02, P = 0.36), cancer (RD = 0.01, 95%CI: -0.01, 0.03, P = 0.32), and polyps (RD = -0.05,
95%ClI: -0.12, 0.02, P = 0.18). The results of the current study as well as the meta-analyses showed
that there is no difference in the risk of adenomas, non-advanced adenomas, advanced
adenomas, cancer, and polyps between the diverticulitis and screening groups. The quality of the
best available evidence was moderate. It is therefore of the authors” opinion, that patients should
be considered for endoscopy on a case-by-case basis. Only patients who have uncertainty in the
diagnosis, or those who have complicated diverticulitis should be offered endoscopic evaluation.
The reported outcomes of the current study should be viewed and interpreted in the context of
inherent limitations. In terms of the cohort study, our study had a retrospective design which
subject our results to inevitable selection bias. The included patients in the diverticulitis group
were older than the patients in the screening group; Moreover, the number of patients in the
diverticulitis group was conspicuously smaller than the number of patients in the screening
group. All of these, together with the fact that patients in the screening group underwent flexible
sigmoidoscopy instead of colonoscopy, might have led to underestimation of the risk of
adenomas and neoplastic lesions in the screening group. In terms of the meta-analysis, the best
available evidence is derived from a limited number retrospective of studies which are subject to
selection bias. The between study heterogeneity was high for almost all outcomes and the quality
of the available evidence was moderate. All of these might have affected the robustness of our
results.

Research conclusions

The results of this study have shown no difference between diverticulitis and control groups in
terms of its primary and secondary outcomes. It has therefore demonstrated that it may not be
necessary to offer all patients with acute diverticulitis a subsequent colonoscopy. The
implications of this in practice, would be a reduction in the number of unnecessary
colonoscopies, and therefore a subsequent reduction in associated morbidity and cost.

Research perspectives
The best available evidence currently is derived from a limited number of retrospective studies
with moderate quality. High quality prospective studies are required for definite conclusions.
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