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ORIGINAL ARTICLE
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Abstract
Objective. According to clinical guidelines, a colonoscopy is recommended after an attack of diverticulitis in order to exclude
colorectal cancer (CRC). This is based on studies prior to the use of computerized tomography (CT) for confirmation of the
diagnosis. We aimed to investigate the findings of a subsequent colonoscopy after an attack of uncomplicated diverticulitis.
Material and methods. The study cohort consisted of all patients with the diagnosis of uncomplicated diverticulitis, who
underwent a subsequent colonoscopy 6–8 weeks later during a 6-years period in the National University Hospital of Iceland.
The diagnosis of diverticulitis was based on clinical symptoms verified with a CT of the abdomen. Relevant clinical information
was obtained from medical records and from the Icelandic Cancer Registry. Results. A total of 282 patients had
uncomplicated diverticulitis and 199 patients underwent endoscopy. Two patients had CRC (0.7%), diagnosed with
diverticulitis but did not recover clinically. All other patients recovered clinically. Colonic polyps were found in 33 of
195 (17%) cases. In 19/33 (58%) cases the histology demonstrated hyperplastic polyps, and in 13/33 (39%) adenoma with mild
dysplasia. Only 1/33 (3%) of the colonic polyps were >1 cm in size. Conclusions. Among patients experiencing an attack of
uncomplicated diverticulitis the frequency of CRC was equal to what might be expected compared to the average risk in the
population. In these patients a routine colonoscopy in the absence of other clinical signs of CRC seems hardly necessary, if the
clinical course is uneventful and the patient recovers.

Key Words: Colorectal cancer, diverticulitis, risk, uncomplicated

Background

According to previous studies, all patients present-
ing with acute diverticulitis should undergo
colonoscopy 4–6 weeks later to exclude CRC [1].
However, these studies are more than 20 years old,
and are from the time when diverticulitis was often
diagnosed clinically without the aid of CT scan of
the abdomen. CT of the abdomen, by contrast,
reliably confirms the diagnosis diverticulitis with
or without complications and is, therefore, used

to diagnose this condition [2]. Some previous stud-
ies have shown increased risk of CRC after an attack
of diverticulitis [3,4], whereas others have not [5–7].
Most studies have analyzed all cases of diverticulitis
but not only those with uncomplicated diverticulitis.
Little data are available on the risk of finding CRC
in patients who experience an attack of uncompli-
cated diverticulitis.
A recent study found that the risk of CRC was not

increased after an attack of uncomplicated diverticu-
litis [8]. We aimed to investigate the findings of a
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subsequent colonoscopy after an attack of uncompli-
cated diverticulitis.

Materials and methods

The study was retrospective and population based and
carried out at the National Hospital of Iceland (pop-
ulation 238 000 adult inhabitants) with additional
information from the population-based Icelandic
Cancer Registry. From a computerized diagnoses
database at the National Hospital of Iceland, we iden-
tified patients with the diagnosis K 57.3 “Diverticular
Disease of large intestine without perforation or
abscess” from the years 2006 to 2011. Patients’
records and CT of the abdomen were examined,
and those with uncomplicated diverticulitis were
included in the study. The diagnostic criteria of diver-
ticulitis were the following: (1) abdominal pain; (2)
abdominal tenderness; and (3) CT of abdomen with
signs of diverticulosis and either thickening of the
colonic wall (‡5 mm), inflammation of the surround-
ing fat, or both [9,10]. Complicated diverticulitis was
defined as the presence of pericolonic or abdominal
abscess, localized or free extra luminal gas or contrast,
obstruction, fistula formation, or the presence of an
associated mass lesion. CT in the current study uti-
lized modern multidetector CT technology. For
patients with recurrent diverticulitis only the first
episode was included.
For all patients previously diagnosed with divertic-

ulitis during the study period, who underwent a
colonoscopy at the National Hospital of Iceland, we
registered the following information: the presence of
CRC, the number of polyps, their size, location, and
histological type. If a patient had undergone more
than one colonoscopy, then only the first one closest
to the date of the diagnosis was used. Also, blood
tests, such as hemoglobin, mean corpuscular volume,
serum iron and iron binding capacity, white blood
cells, and CRP, were registered. All patients fulfilling
the criteria for uncomplicated diverticulitis during the
6-years study period were matched with the Icelandic
Cancer Registry to find out if any of these patients had
been diagnosed with CRC, up until at least 1 year
after the colonoscopy.
Person-years at risk were counted, starting at date

of uncomplicated diverticulitis diagnosis. The end-
point was date of colorectal cancer diagnosis, date of
death or December 31, 2012, whichever came first.
The observed numbers of cancers were stratified by
5-years birth cohorts and gender. Standardized inci-
dence ratios (SIRs) were calculated as ratios of
observed number of cancer cases to those expected
from the national cancer incidence rates, by sex, age,
and at the same calendar years.

This study was approved by Bioethics Committee
of Iceland, Data Protection Authority of Iceland, and
the Icelandic Cancer Registry.

Statistical analysis

General data were processed in Microsoft Office
Excel 2010� and IBM SPSS statistics�. STATA
Statistical Software Stata 10 for Windows was used
for person-year analysis. The results are presented as
medians and interquartile ranges. Expected number
of CRC for this cohort was identified in the Icelandic
Cancer Registry and standard incidence ratio (SIR)
calculated.

Results

During the study period a total of 805 patients were
found to have the diagnosis of K57.3 (Diverticular
disease of large intestine without perforation or
abscess). Overall, 297/807 (37%) fulfilled the prede-
termined clinical and radiological criteria for diver-
ticulitis (Figure 1). In all, 15/297 (5%) of patients had
complicated diverticulitis on the CT and were there-
fore excluded. The remaining 282 patients had
uncomplicated diverticulitis and were included in
the analysis (Figure 1). Eight individuals went directly
to surgery without prior endoscopy. In the vast major-
ity of patients, 234/282 (83%) a subsequent colonic
examination had been performed, in most cases,
colonoscopy (Table I), whereas some patients had
undergone endoscopy during the previous 2 years and
did not undergo further endoscopic evaluation. In
15 patients no follow-up data were available, but by
search of the Icelandic Cancer Registry none of these
patients had been diagnosed with CRC during the
study period.
Only 2/282 (0.7%) patients diagnosed with diver-

ticulitis were found to have CRC, including a
70-years-old woman, who went straight to surgery
without previous colonoscopy, and a 71-years-old
woman, who underwent colonoscopy. Both had Stage
II B (T4, N0, M0) adenocarcinoma of the sigmoid
colon. Both of these patients differed from the rest of
the patients who all recovered clinically and were
discharged from the hospital before the colonoscopy
was performed. However, none of these two patients
recovered, and had persistent abdominal symptoms
until they were diagnosed with CRC.
Expected number of CRC for this cohort was

identified in the Icelandic Cancer Registry and SIR
was calculated. The expected number of cases in the
study cohort was only 0.83, and therefore the SIR was
2/0.83 = 2.40 (0.29–8.66). Thus, the observed
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number of CRC cases was not significantly higher
than the expected CRC cases.
The number and type of polyps in those that

underwent colonoscopy are listed in Table II. Two
patients had macroscopic signs of inflammation; one
had normal histology and the other had signs of active
but mild inflammation, considered associated with
diverticular disease but no signs of inflammatory
bowel disease.

During the attack of diverticulitis the median
hemoglobin value was 135 (IQR 125–145) (normal
values 118–165), white cell count 12 (9.6–13.8) (nor-
mal values 4–10), and CRP 73 (49–118) (normal
value <10).

Discussion

Our results do not suggest an increased incidence of
CRC or number of colonic polyps in those who had

805 had the
ICD dignosis

of
K 57,3

297 had a
clinical and CT

diagnosis of
diverticulitis

15 had
complicated
diverticulitis

25 had
undergone

colonoscopy
the previous

two years

35 underwent
barium enema

study

199 went to
colonoscopy,
69 males &
130 females

282 had
uncomplicated

diverticulitis

8 went straight
to surgery due
to persistent

course

15 did not
undergo

colonoscopy
or barium

enema study

Figure 1. Patient selection.

Table I. General information.

n = 199

Male 69 (34%)
Female 130 (66%)
Median age 58 (IQR 50–67)
Full Colonoscopy 188/199 (94%)
Sigmoidoscopy 11/199 (6%)
Complete colonoscopy to cecum 181/188 (96%)

Gender, age and type of endoscopy.

Table II. Endoscopic results.

n = 199

Total 33/199 (16.6%)
Hyperplastic 19/33 (57.5%)
Adenomas 13/33 (39.4%)
Normal Histology 1/33 (3.0%)
Size >10 mm 1/33 (3.0%)

The number and types of polyps.
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experienced an attack of uncomplicated diverticulitis.
This is at variance with the studies behind clinical
guidelines, recommending a following colonoscopy to
exclude CRC [1]. The frequent use of abdominal CT
nowadays enables physicians to confirm the clinical
diagnosis of diverticulitis. Since diverticulitis is not
considered a causal factor for CRC, the practice of
performing a colonoscopy after an attack of divertic-
ulitis is to make sure that the diagnosis was correct by
excluding CRC, the main differential diagnosis. Evi-
dence for these recommendations in the current era,
where a clinical suspicion of diverticulitis is usually
confirmed with a multidetector CT is limited as
concluded in a recent review [11]. The authors of
this systematic review concluded that insufficient data
exist to support the recommendation to do a colo-
noscopy for all cases of diverticulitis, and a more
refined criteria are needed to decide who should
undergo colonoscopy [11].
The observed number of CRC cases was not signif-

icantlyhigher thanexpected fromthepopulation-based
Icelandic Cancer Registry. A recent meta-analysis
involving 68,324 asymptomatic individuals with a
mean age of 54 years showed that the yield of colonic
adenomas from colonoscopy screening of a heteroge-
neous population of high- and average-risk asymptom-
atic individuals was 19% [12]. In the present study, in
patients with a radiological diagnosis of acute uncom-
plicated diverticulitis, 13/195 (7%) had adenomatous
polyps. Therefore, the incidence of colonic polyps in
our cohort is similar or even less than what might be
expected in the general population.
The prognosis of patients with uncomplicated

diverticulitis is generally very favorable and most
patients become asymptomatic after initiation of ther-
apy [11]. The clinical course of the two patients
diagnosed with CRC followed a different course
than the rest of the patients. All the other patients
were asymptomatic at the time of the subsequent
colonoscopy. Both of the patients subsequently diag-
nosed with CRC had persistent clinical course, which
has been defined as having symptoms over 1 week of
conventional treatment with IV antibiotics or the
recurrence of symptoms within 1 month of discharge
[13]. Both of these CRC patients had abdominal pain
and elevated inflammatory markers until they under-
went a sigmoid resection undertaken to remove their
inflamed part of their colon. Most patients with this
type of clinical course do not undergo colonoscopy
but are considered good candidates to undergo a
surgical intervention [14]. A persistent course of
diverticulitis seems to increase the likelihood of hav-
ing CRC as an underlying cause of the symptoms.
A recent study by Lahat et al., which included
224 patients with diverticulitis, found that out of

23 patients with a prolonged course, three (13%)
had CRC [15].
Two recent studies did not find an increased risk for

CRCafteranattackofdiverticulitis [8,16].Astudy from
New Zealand demonstrated that out of 205 patients
diagnosed with uncomplicated diverticulitis, only one
(0.5%) had CRC [8], and from the Netherlands 2/
307 (0.7%) patients with complicated and uncompli-
cated diverticulitis had CRC [16]. Both patients in the
previously mentioned study had persistent pain follow-
ing the diverticulitis [16]. These results are remarkably
similar to the findings of the current study showing a
0.7% rate ofCRC in this patient population. In another
study from the Netherlands, out of 516 cases of both
complicated and uncomplicated diverticulitis, eight
cases (2.1%) of CRCwere found [17]. Six out of those
eight patients had other signs of CRC, such as rectal
bleeding, significant weight loss, or persistent course of
the disease [17].
In contrast to most studies of patients undergoing

colonoscopy following diverticulitis, in the current
study, the National Cancer Registry was searched
for the evidence of CRC, information that might be
missing from medical records. All patients with CRC
are treated within the National University Hospital
and by matching our diverticulitis patients with the
Cancer Registry we are pretty certain that we have not
missed any patient diagnosed with CRC within at
least 1 year after the colonoscopy.
All patients undergoing endoscopy were included in

this study to try to minimize the selection bias.
This includes 11/195 (6%), who underwent sigmoid-
oscopy, and 10/184 (5%), who had incomplete colo-
noscopies. These incomplete resultsmight increase the
chance of underreporting number of polyps in the
population. But since the Cancer Registry of Iceland
was searched for the diagnosis of CRC the likelihood of
underreporting the number of cancer cases is very little.
In many countries there is a gap between provision

and demand for diagnostic colonoscopy [18,19]. The
majorityofpatientsdiagnosedwithCRChavebleeding-
related symptoms and these should have a colonoscopy
without delay [20–23]. Therefore, patients with greater
riskofCRCneed somehowtobe identifiedas suggested
in previous studies [8,11]. It is well established that
patients undergoing colonoscopy because of positive
fecal occult blood test results have amuchhigher rate of
colon cancer, ranging from 6.4% to 9.4% in separate
studies[22,24,25]. Inarecentstudy, itwasreportedthat
80–90%ofunselectedCRChadeither bleeding-related
symptoms (74%) or presented acutely with obstructive
symptoms (8%) [23]. Persisting symptoms of acute
diverticulitis also seem to be predictive of a high risk
being due to CRC. In the study by Lahat et al., 13% of
patients with persistent diverticulitis had CRC [15]. In
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another study, only two cases of CRC were found in
307 patients with diverticulitis, and both had a pro-
longed course of the disease [16]. Our results support
thesefindingsas theonly twocasesofCRCinourcohort
had a prolonged course of diverticulitis. Also, a com-
plicated diverticulitis, abscess, perforation, or fistula
seems to increase the risk of CRC [4]. Our results
and results from other studies suggest that those in
need for colonic evaluation after an attack of diverticu-
litis are (1)with complications onCTand (2) thosewho
have a prolonged course of diverticulitis.
In conclusion, it does not seem necessary to per-

form a colonoscopy in all cases of uncomplicated
diverticulitis if the patient recovers clinically. Our
data suggest that a prolonged course of diverticulitis
increases the odds of having CRC. These results are
important in determining the need for colonoscopies
in asymptomatic subjects, and together with results
from other similar studies, these might decrease the
work load in endoscopy units.
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