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ABSTRACTABSTRACT

IntroductionIntroduction. Danish guidelines recommend colonoscopy after a case of acute diverticulitis to exclude colorectal cancer (CRC),
but evidence in support this practice is limited. A series of studies has reported a low incidence of CRC in patients after they
presented with acute diverticulitis, especially in uncomplicated cases. The purpose of this study was to investigate the
incidence of CRC after acute diverticulitis detected during colonoscopy.

MethodsMethods. All patients seen between January 2010 and November 2017 with a first episode of acute diverticulitis and a
subsequent computed tomography and colonoscopy were included.

ResultsResults. A total of 332 patients were included in the study. The incidence of CRC after a case of uncomplicated acute
diverticulitis was 0.8%. The incidence of malignancy was 2.8% in the group of patients with complicated diverticulitis.

ConclusionsConclusions. This study showed a low risk of CRC after a case of acute diverticulitis and no cases of CRC in patients with
uncomplicated diverticulitis without clinical symptoms of CRC. This indicates that revising guidelines in regards to follow-up
after diverticulitis may be warranted.

FundingFunding. none.

Trial registrationTrial registration. not relevant.

.

Diverticulosis in the left colon is a common condition [1]. The incidence increases with age; about 5% of the
population aged 30-39 years has diverticulosis of the colon in comparison with more than 60% at the age of 80
years or above. The most common sites of diverticulosis are the sigmoid colon and the descending colon [1]. The
life-time risk of developing acute diverticulitis is 10-25% [2], and the prevalence of acute diverticulitis is rising,
especially in the Western world [2].

It is widely believed that acute diverticulitis is caused by micro perforation due to increased intraluminal
pressure or faecal impaction. This leads to localised inflammation [3]. However, the causality is not fully
understood. In Denmark, the incidence of hospitalisation caused by acute diverticulitis is 71/100,000 [1].

If acute diverticulitis is suspected, a computed tomography (CT) of the abdomen with intravenous contrast
should be performed to exclude abscess formation or perforation of the intestinal wall, also described as
complicated diverticulitis. On a CT, acute uncomplicated diverticulitis is interpreted as localised thickening of
the colonic wall and affection of the pericolic tissue. The sensitivity is 100%; the specificity, 95% [4]. In 70% of
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the cases, the course of acute diverticulitis is uncomplicated and no need exists for surgical or non-surgical
intervention [1].

European and American guidelines recommend colonoscopy after acute diverticulitis to exclude colorectal
cancer (CRC) [5, 6]. Danish national guidelines support these guidelines and recommend colonoscopy [1].
Colonoscopy after acute diverticulitis is introduced based on expert opinions, but evidence of this practice is
limited. A series of studies has reported a low CRC incidence after acute diverticulitis [7-13]. An RCT established
that the risk of CRC after acute uncomplicated diverticulitis was 0.7% [14]. Recent Australian guidelines have
changed recommendations and now only recommend colonoscopy after complicated diverticulitis or suspicious
findings on CT or clinically suspected CRC [15].

In a screening population, 0.2% of the patients will experience a serious complication such as perforation or
bleeding after a colonoscopy [16]. The risk of perforation is higher in a segment of the colon with diverticulosis,

and 49% of perforations occur in approximation of diverticulosis [17]. The rate of completion is lower if the
patient has diverticulosis, and the coecum is intubated in 91.3% of patients with diverticulosis compared with
98.2% of a screening population (p < 0.001) [8]. Furthermore, colonoscopy is associated with discomfort and
pain.

The purpose of this study was to investigate the incidence of CRC in a Danish population with a first event of
acute diverticulitis to assess the value of endoscopic evaluation. Secondary outcomes were exposure to other risk
factors leading to increased incidence of CRC in patients with acute diverticulitis.

METHODSMETHODS

All medical files were extracted for patients seen in the endoscopic unit or admitted in the ward between 1
January 2010 and 7 November 2017 with a ICD code of diverticulosis or diverticulitis (DK57, DK570, DK570A,
DK570B, DK570C, DK571, DK571A, DK571B, DK572, DK571A, DK572B, DK572C, DK573, DK573A, DK573B,
DK573C, DK573D).

These journals were systematically reviewed to establish whether the patient had been admitted to the surgical
ward and if the primary reason for admittance was acute diverticulitis. Patients with diverticula/other
diverticular disease but without acute diverticulitis were excluded.

Only patients who had their first episode of acute diverticulitis confirmed by CT with subsequent colonoscopy or
sigmoidoscopy were included.

If the primary investigator had any doubts as to inclusion, the case was discussed with the chief physician of the
endoscopy unit.

The exclusion criteria were previous history of diverticulosis or diverticulitis, no CT or no endoscopic follow-up.
All other patients were eligible.

The following data were extracted from the files: patient demographics, patient history, the CT findings and
endoscopic findings, including histological results.

According to the findings on the CT, the case was registered as either complicated or uncomplicated.

Complicated diverticulitis was defined as microperforation, perforation or abscess formation. The Hinchey
classification was applied if a perforation or abscess was present. Microperforation was defined as small bubbles
of air outside the intestinal lumen.
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RESULTSRESULTS

Overall, 332 patients were included in the study. The mean age was 59 years.

For further patient demographics, see Table 1Table 1.

No endoscopic complications were registered.

Four cases (1.2%) of CRC were diagnosed at the endoscopic examination.

The four patients with CRC are described in the following. Two patients had complicated diverticulitis (Hinchey
1) one of whom was suspected of CRC based on the initial CT. Among the two remaining cases with
uncomplicated diverticulitis and CRC, one was suspected of CRC based on the CT, and the final patient had a
month-long history of B symptoms and abdominal pain, which should have triggered colonoscopy regardless.

The majority of patients presented with uncomplicated diverticulitis. The incidence of CRC in this population
was 0.8%. The incidence of malignancy was 2.8% in the group of patients with complicated diverticulitis.

The results are summarised in Table 2Table 2.

.
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The negative predictive value (NPV) of CT is 99.7%.

Further results are listed in Table 3Table 3.
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DISCUSSIONDISCUSSION

Our findings suggest a low risk of CRC following a first-time episode of acute diverticulitis in a Danish University
hospital, and the risk is especially low for uncomplicated diverticulitis, 0.8%. The incidence of CRC is 0% if the
patient presented with uncomplicated diverticulitis and no suspicious findings on CT and/or no symptoms of
CRC. The symptoms include weight loss, night sweats, fatigue, bloody stools and change in bowel pattern for
more than four weeks.

This cohort only represents patients who were admitted to hospital. Suspicion has been raised that a population
exists that has received treatment for acute diverticulitis in primary healthcare without a CT or a colonoscopy.
No data exist on this population and its size remains unknown. Guidelines still recommend colonoscopy after a
case of diverticulitis. If the primary sector followed guidelines systematically, this would potentially mean an
increase in the number of patients referred for a colonoscopy.

In the Danish screening population, the CRC detection rate was 5.9% in 2017 [18]. According to our findings, the
prevalence is much lower when performing colonoscopy after a case of acute diverticulitis. Furthermore, an
overlap between the patient population with diverticulitis and the screening population may be expected. This
emphasises that the benefit of performing a colonoscopy after a case of acute uncomplicated diverticulitis is
probably very limited.

A meta-analysis performed by Niv et al. investigated the incidence of CRC in an asymptomatic population. In a
population of 68,324 patients, the incidence of invasive cancer was 0.78% (95% confidence interval (CI): 0.13-
2.97%) [19]. Sharma et al. investigated the incidence of CRC after a case of acute diverticulitis in a meta-analysis.
After a case of uncomplicated acute diverticulitis, the incidence of CRC was 0.7% (95% CI: 0.3-1.4%) [14]. This
means that after a case of uncomplicated diverticulitis, the incidence of colorectal malignancy may fall in the
same range as within an asymptomatic population. Our findings support this conclusion.

A sigmoidoscopy was performed in 67.2% of the patients in our study. Diverticulitis is often located in the
sigmoid colon but a full colonic evaluation is necessary if the patient is suspected to harbour neoplasia in the
colon. Patients were offered a sigmoidoscopy to investigate the sigmoid colon where the diverticula are located,
as recommended in our local guidelines. If the diverticula were located in the right colon, a full colonoscopy was
performed but other unknown factors might have contributed to the decision of conducting a full colonoscopy.

In our study, all of the patients were investigated endoscopically, and a CT was performed on admittance. It is
widely accepted that all patients admitted with a clinical suspicion of acute diverticulitis need a CT to rule out
abscess formation and perforation as this is not possible by clinical investigation alone. This practice requires
that a CT is widely accessible and that radiologists are experienced in interpreting test results. Our study
suggested a very high negative predictive value (NPV) of cancer if the CT raised no suspicion of CRC.

It is suspected that the rate of CRC is higher in patients with complicated diverticulitis, and our findings support
this. However, due to a limited number of CRC, it is difficult to draw conclusions. In complicated diverticulitis,
CT findings are harder to interpret and the inflamed area and/or abscess formation may harbour a cancer.
Sharma et al. found an incidence of CRC of 10.4% (95% CI: 5.2-21.0%) in patients with complicated diverticulitis.
The complicated cases represent five percent of the population with acute diverticulitis [14]. In a retrospective
study, the CRC incidence was 0.5% for uncomplicated diverticulitis and 5.4% for complicated diverticulitis [10].
The presence of abscess formation means a seven-fold higher risk of CRC compared with uncomplicated
diverticulitis (p = 0.001) [20]. Overall, the evidence suggests a higher risk of CRC after a case of complicated
diverticulitis.

One strength of this study was the high number of patients included and the fact that all patients were evaluated
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by both CT and endoscopy, which has not been the case in earlier studies. The limitations were the retrospective
design and the lack of full colonoscopy in the majority of the patients. Many patients were not eligible for the
study because they were either known with diverticular disease, had not received a CT or their follow-up did not
include endoscopy.

Based on recent evidence, the future follow-up after a first case of acute diverticulitis may be a colonoscopy
performed in selected patients with either complicated diverticulitis, unsuspicious CT or symptoms of CRC. A
national database study is warranted.

CONCLUSIONSCONCLUSIONS

This study shows a low risk of CRC after a first case of acute diverticulitis and no cases of CRC in patients with
uncomplicated diverticulitis without clinical symptoms of CRC. This indicates that revising guidelines should be
considered in regards to followup after acute diverticulitis, since no evidence supports this aspect of the present
guidelines.
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