
to confirm the presence of diverticular disease and to dif-
ferentiate diverticulitis from other inflammatory and infec-
tious conditions or colorectal cancer (CRC) in patients with 
a clinical diagnosis of diverticulitis after the inflammatory 
symptoms have completely resolved.7-9 This practice dates 
back to the time before the widespread use of CT to diagnose 
acute diverticulitis, and reflects the limitations of barium 
enema in differentiating between diverticular disease and 
other diseases. Moreover, a possible association between 
diverticulosis and CRC has been reported by several investi-
gators.10-13 However, several recent studies failed to show any 
association or describe a decreased risk for CRC.14-16 There 
have been several reports about the usefulness of colonos-
copy after acute diverticulitis.17-19 However, to our knowl-
edge, no study has involved Asian populations. In regard to 
diverticular disease, the location and clinical manifestations 
were considerably different between Asian and other popu-
lations.20
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ORIGINAL ARTICLE

INTRODUCTION

Acute colonic diverticulitis is an inflammatory process 
that complicates diverticular disease. The diagnosis of acute 
colonic diverticulitis is based on the clinical presentation 
and CT findings.1,2 CT enables an accurate diagnosis of 
diverticulitis, and objective classification into complicated 
and uncomplicated disease.3 Previous studies have investi-
gated the accuracy of CT scans in diagnosing diverticulitis.4-6 
However, the standard practice has been to use colonoscopy 
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This study aimed to assess the outcome of routine colo-
noscopy following acute diverticulitis, and what additional 
information can be gained from colonoscopy, particularly in 
excluding other diseases and in confirming the diagnosis.

METHODS

1. Patients

This was a retrospective, single center study. The medical 
records of 291 patients with a diagnosis of acute diverticulitis 
suggested by CT scan between November 1994 and Decem-
ber 2011 were reviewed. Patients were identified by the use 
of the picture archiving and communication system (PACS) 
database-a common statewide radiology database-and/
or medical records using the reference term “diverticulitis”. 
All CT examinations were performed with a helical CT with 
IV contrast enhancement (2.5-mm collimation and 2.5-mm 
intervals, HiSpeed Advantage; General Electric Medical Sys-
tems, Milwaukee, WI, USA). CT scans were interpreted by 
abdominal radiologists who have >5 years of experience. The 
CT criteria for acute diverticulitis included the presence of 
colonic inflamed diverticula (enhancement of thickened di-
verticular wall surrounded by the area of peridiverticular in-
flammation) with colonic wall thickening (wall thickness >3 
mm on the short axis of the lumen) and/or surrounding fat 
stranding. The wall thickness was measured at the maximal 
magnification on a 2K×2K PACS monitor (General Electric 
Medical Systems Integrated Imaging Solutions, Mt. Prospect, 
IL, USA). CT findings in complicated diverticulitis included 
the presence of pericolic or abdominal abscess, localized or 
free extraluminal gas or contrast.21,22

Inclusion in this study was limited to patients with a CT 
diagnosis of acute diverticulitis without radiological features 
suspicious for colorectal neoplasia. For patients with recur-
rent presentations, only the first episode was included. If an 
individual had undergone >1 colonoscopy, only the study 
performed closest to the date of the diagnostic CT was in-
cluded.

Patients presenting with diverticular bleeding were ex-
cluded, because the role and timing of a colonoscopy in the 
management of acute diverticular hemorrhage is contro-
versial.23-25 Furthermore, we excluded patients with a past 
history or concomitant presence of malignancy, and colono-
scopic reports with poor bowel preparation which was as-
sessed using Aronchick’s criteria.26 Patients who had under-
gone colonoscopy in the year prior to the current episode of 
acute diverticulitis were also excluded.

The clinical parameters, laboratory results, CT findings, 
colonoscopic findings of polyps, cancer or other non-neo-
plastic disease and histopathological reports were recorded. 
For patients who had not undergone colonoscopic exam in 
the year after acute diverticulitis, the Korea Central Cancer 
Registry was searched to identify malignancy cases. All out-
comes were examined until 31 October 2012.

This study was conducted in accordance with the ethical 
guidelines of the Declaration of Helsinki and approved by 
the Institutional Review Board of Samsung Medical Center, 
Seoul, Republic of Korea (IRB No. 2013-10-039-001). Written 
informed consent was not required because this was a retro-
spective study.

2. Definitions

Patients who had follow-up colonoscopy within 1 year 
from the date of CT scan were assigned to the early colonos-
copy group (Group 1), to prevent the inclusion of patients 
who may have developed interval cancers after their diag-
nosis of diverticulitis. On the other hand, patients who had 
not undergone colonoscopy or had colonoscopy after 1 year 
from the date of CT scan were assigned to Group 2.

Histologic findings from the endoscopic biopsy of polyps 
were categorized on the basis of the most advanced lesion 
identified. Advanced adenomatous lesions were defined 
as either polyps ≥10 mm in diameter, and/or villous archi-
tecture and/or adenomas with high-grade dysplasia. Non-
advanced adenomas were classified as <10 mm in diameter 
with low-grade dysplasia and <25% villous components. Hy-
perplastic polyps and non-neoplastic mucosal changes (for 
example, inflammatory polyp) were also recorded.

 
3. Statistical Analyses

Data analysis was carried out using PASW version 19.0 
(SPSS Inc., Chicago, IL, USA). For continuous variables such 
as age and blood chemistry measurements, descriptive statis-
tics were calculated and reported as mean±SD and median. 
The normality of the distribution of the continuous variables 
was assessed using the Shapiro-Wilk test (cutoff at P=0.01). 
Categorical variables such as sex were described as frequency 
distributions and presented as frequencies (%). The t-test for 
independent samples or the Mann-Whitney U test was used 
to compare continuous variables between the subjects who 
underwent colonoscopy with those who did not. Categorical 
variables were compared by colonoscopy using the χ2 test or 
Fisher’s exact test, as appropriate. All tests were considered 
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significant at P<0.05.

RESULTS

Between November 1994 and December 2011, 914 pa-
tients with diverticular disease were initially identified by 
retrospective chart review. A radiological diagnosis of acute 
diverticulitis was made in 291 patients using the CT exami-
nation performed based on the clinical symptoms/signs. Fi-
nally, 177 patients were included in the analysis after appli-
cation of the exclusion criteria (Fig. 1). Patient characteristics 
are summarized in Table 1. The mean age of the patients was 
43.3±15.3 years (range, 13−82 years) and 97 patients (54.8%) 
were male. 

1. CT Findings and Clinical Course

Among the 177 cases of diverticulitis, 142 (80.2%) were 
predominantly right-sided, 34 (19.2%) were left-sided and 
one (0.6%) had involvement of both sites. In 163 of the 177 
cases (92.1%) of diverticulitis, diverticulosis was noted on 
CT studies. However, in 14 of the 177 patients (7.9%), CT 
showed several findings suggesting diverticulitis such as co-
lonic wall thickening >3 mm without diverticulosis (Fig. 2). 
Complications associated with diverticulitis were observed 
in 50 cases (28.2%) including perforation (n=36, 20.3%), 
abscess (n=23, 13.0%) and abscess combined with perfora-
tion (n=9, 5.1%). Twenty-nine (16.4%) patients in the cohort 

had undergone a surgical procedure. Twenty-four (13.5%) 
patients had an operation for intestinal perforation and/
or abscess. Four (2.3%) patients complained of persistent 
symptoms despite antibiotic therapy. One (0.6%) patient un-
derwent surgery to rule out malignancy; the final pathologic 
report showed no evidence of malignancy. Colonoscopy was 
performed in 4 of the 29 patients who underwent surgery. 
Only one of the patients-a man aged 55 years at the time of 
diagnosis-had a colonoscopy before surgical treatment. Al-
though the colonoscopy findings were negative, the patient 
underwent a Hartmann’s operation for a perforation compli-
cated with diverticulitis 4 months later.

2. Early Colonoscopy vs. Late or No-Colonoscopy Groups

Sixty-one (34.3%) patients underwent colonoscopy in the 
first year after an acute diverticulitis episode (Fig. 2), for the 
following reasons: (1) routine exam following an acute diver-
ticulitis event (n=49, 80.3%); (2) screening procedure (n=2, 
3.2%); and (3) other reasons (n=10, 16.5%). The median time 
between the procedure and acute diverticulitis episode was 
64 days (range, 3−345).

Most of the 48 colonoscopies (78.6%) had an excellent, 
good or fair bowel preparation, with the outcome in 13 of the 
colonoscopies being unknown. Complete colonoscopy with 
cecal intubation was achieved in 60 (98.3%) patients. One 
patient failed cecal intubation owing to a redundant colon. 
Complications such as bleeding or perforation did not occur 

Fig. 1. Patient flow chart.
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during the colonoscopies. No significant differences were 
found in patient characteristics between the early colonos-
copy and late or no-colonoscopy groups (Table 2).

3. Colonoscopic Findings in Patients with Early Colono-
scopy

Polyps were detected in 19 patients (31.1%) and were re-
moved by cold biopsy or snare in 17 patients (27.9%). Eleven 
patients (18.0%) had ≥1 adenomatous polyp. Moreover, no 

statistically significant difference in the polyp and adenoma 
detection rate was found in patients aged <50 years com-
pared with older patients. Colon polyps were found in 11 
(26.8%) of the 41 patients aged <50 years compared with 8 
(40.0%) of the 20 patients aged ≥50 years (P =0.380). Seven 
(17.1%) of the 41 patients aged <50 years had adenomas 
compared with 4 (20.0%) of the 20 older patients (P=0.999). 
Advanced adenoma or carcinoma was not detected, and 
new or different diagnoses were not found. Only clinically 
insignificant diseases were found in 3 cases (4.9%). One 
case was a suspected appendiceal mucocele; however, the 
pathological findings showed no pathological alteration. The 
second case involved 2 small ulcers on the terminal ileum; 
the tissue was confirmed as an erosion, presumably due to a 
nonspecific ileal ulcer. The third case was a 1.2 cm lipoma on 
the ileo-caecal valve (Table 3). 

Of the 61 patients undergoing colonoscopy, the CT find-
ings suggested that 54 and 7 patients had right-sided and 
left-sided diverticulitis, respectively. With respect to the 
right-sided and left-sided diverticulitis, polyps were found in 
17 and 2 cases (P=0.876), hyperplastic polyps in 6 and ade-
noma in 10 and 1 cases (P=0.999) and others (inflammatory 
polyps, etc.) in 4 and 1 cases, respectively. There were no 
significant differences according to the site of diverticulitis. 

4. Follow-up in Patients with Late or No-Colonoscopy

Of the 116 patients who did not undergo colonic evalua-
tion, 3 died from other causes such as recurred ureteral can-
cer with bone metastasis, sudden arrest suspicious of pulmo-
nary thromboembolism, and multi-organ failure from sepsis 
during postoperative intensive care after surgery for perfora-
tion as a complication of sigmoid colonic diverticulitis. Only 
one 50-year-old female patient had a rectal carcinoid tumor, 
found via colonoscopy 5 years from the time of diagnosis of 
diverticulitis, for which she underwent endosocopic resec-
tion.

None of these 116 patients had a diagnosis of malignancy, 
including CRC, registered with the Korea Central Cancer 
Registry at a median of 66 (range 11−202) months after the 
diverticulitis episode. Therefore, of the 177 patients with 
acute diverticulitis, no patients were diagnosed with CRC 
during follow-up. 

DISCUSSION

Although CT is currently the most appropriate diagnostic 
imaging tool for diverticulitis, colonoscopy is commonly per-

Table 1. Baseline Characteristics 

Variables n=177

Age (yr) 43.3±15.3

Sex (male:female) 97:80

Abdominal pain 176 (98.9)

Fever 52 (29.2)

Bowel habit change 28 (15.7)

Nausea or vomiting 20 (11.2)

Albumin (g/dL) 4.1±0.4

Hemoglobin (g/dL) 14.1±1.7

Leukocytes (103/µL) 12.3±4.6

Neutrophils (%) 73.7±9.5

Complicated diverticulitis per CT* 50 (28.2)

    Perforation 36 (20.3)

    Abscess 23 (13.0)

    Vessel thrombosis 2 (1.1)

Diverticulitis site

    Right-sided 142 (80.2)

    Left-sided 34 (19.2)

    Both 1 (0.6)

Early colonoscopy 61 (34.3)

    Time interval (days) 64 (3–345)

    Reason for exam

         Previous episode of diverticulitis 49 (80.3)

         Screening 2 (3.2)

         Other reason 10 (16.5)

    Complete exam 60 (98.3)

    Degree of bowel preparation 

        Fair 14 (22.9)

        Good or excellent 34 (55.7)

        Unknown 13 (21.3)

Values are presented as mean±SD or n (%).
*Multiple choices.
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formed after an acute diverticulitis episode to exclude other 
infectious, inflammatory, or neoplastic diseases.27 In fact, the 

practice of performing colonoscopy after presumed diver-
ticulitis to exclude colon cancer appears to have in large part 
arisen from concerns that colon cancer may be simulating 
the appearance of diverticulitis at CT.1 The isolated finding 
of colonic wall thickening appears to be associated with 
colon cancer, which may be a mimicker of diverticulitis.28,29 
Although colonic wall thickening by itself is nonspecific, 
many authors have validated findings that accurately point 
to a diagnosis of diverticulitis, including inflamed diverticula, 
pericolic fat stranding, fluid at mesentery, and a preserved 
bowel enhancement pattern.30-32 Using these criteria, the 
overall accuracy of CT for the diagnosis of acute diverticulitis 
has been shown to be approximately 99%.6,31

In our study, the interobserver agreement was not as-
sessed. However, the final CT findings were reported after a 
consensus was reached between the 2 radiologists.

A possible association between diverticulosis and CRC 
may rationalize the use of colonoscopy after acute diverticu-
litis, although it is controversial.10,11,13,15,20 Colonoscopy can 
cause rare, but serious, complications,33 and a higher failure 

Table 2. Comparison between the Early Colonoscopy Group (Group 1) 
and Late or No-Colonoscopy Group (Group 2)

Variables Group 1*
 (n=61)

Group 2†

(n=116) P-value

Age (yr) 45.0±11.9 42.4±16.8 0.09

Sex (male:female) 35:26 62:54 0.62

Abdominal pain 61 (100.0) 115 (99.1) 0.99

Fever 14 (23.0) 38 (32.8) 0.17

Bowel habit change 7 (11.5) 21 (18.1) 0.25

Nausea or vomiting 8 (13.1) 12 (10.3) 0.58

Albumin (g/dL) 4.1±0.4 4.1±0.4 0.44

Hemoglobin (g/dL) 14.3±1.6 14.0±1.7 0.34

Leukocytes (103/µL) 11.4±3.6 12.9±5.0 0.11

Neutrophils (%) 72.1±8.4 74.6±9.9 0.09

Complicated diverticulitis per CT‡ 15 (24.6) 35 (30.2) 0.43

    Perforation 12 (19.7) 24 (20.7) 0.17

    Abscess 5 (8.2) 18 (15.5) 0.87

    Vessel thrombosis 1 (1.6) 1 (0.9) 0.99

Diverticulitis site 0.12

    Right-sided 54 (88.5) 88 (79.5)

    Left-sided 7 (11.5) 27 (23.3)

    Both 0 1 (0.9)

Values are presented as mean±SD or n (%).
*Group 1: Patients who underwent colonoscopy within 1 year after 
diagnosis of diverticulitis. 
†Group 2: Patients who did not undergo colonoscopy within 1 year 
(did not undergo colonoscopy or underwent colonoscopy after >1 year 
from the diagnosis of diverticulitis).
‡Multiple choices.

Table 3. Colonoscopic Findings after Acute Diverticulitis (n=61)

Right-sided 
(n=54)

Left-sided 
(n=7)

Total 
(n=61) 

Polyp 17 2 19 (31.1)

    Adenomatous 10 1 11 (18.0)

    Advanced adenomatous 0 0 0 (0.0)

    Non-adenomatous 7 1 8 (13.1)

CRC 0 0 0 (0.0)

Other disease 3* 0 3 (4.9)

Values are presented as n (%).
*Suspected appendiceal mucocele, nonspecific ileal ulcer, lipoma.
CRC, colorectal cancer.

Fig. 2. Acute diverticulitis. (A) Diverticulitis 
of the ascending colon in a 34-year-old 
man. The axial CT scan shows marked wall 
thickening of the ascending colon with an 
inflamed diverticulum (long arrow) and 
pericolic infiltration (short arrow). (B) Diver-
ticulitis of the ascending colon in a 40-year-
old man. Colonoscopy shows a diverticular 
orifice (black arrow) appearing inflamed, 
with mucopurulent exudate on the ascend-
ing colon.BA
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rate of cecal intubation is associated with diverticular dis-
ease.19 Although the benefits of age-appropriate screening 
using colonoscopy cannot be overemphasized, the risks and 
costs of performing the procedure in all patients with diver-
ticulitis are often overlooked. Recent studies to determine 
the yield of colonoscopy in diverticulitis cases suggested that 
routine colonoscopy after acute diverticulitis-diagnosed 
by typical clinical symptoms and CT findings-needs to be 
reevaluated.19,34-36 The findings of a prospective study19 sug-
gested that colonoscopy performed immediately after an 
acute diverticulitis episode adds no clinical value; this result 
may be due to improved CT scanning. Another study, pub-
lished before the advent of multidetector CT, reported the 
usefulness of colonoscopy after acute diverticulitis.37

The differentiation between diverticulitis and colon can-
cer by CT was difficult in several cases that have not been 
included in this study. An 81-year-old woman and a 61-year-
old woman underwent CT examinations to differentiate 
between benign diverticular disease and malignancy, prior 
to undergoing colonoscopy-which enabled the diagnosis 
of colon cancer in the descending colon and hepatic flexure, 
respectively.

There are limited data about follow-up colonoscopy af-
ter CT diagnosis of acute diverticulitis. To our knowledge, 
there have been no studies concerning the usefulness of 
colonoscopy after acute diverticulitis in Asian populations. 
Diverticulosis in Asian populations presents several distinct 
characteristics compared to Western populations, predomi-
nantly being in the right-sided colon in relatively young 
patients with low complication rates.38-41 These findings are 
consistent with our study results, namely that right-sided di-
verticulitis was predominant (80.2%).

One of the possible explanations for the association be-
tween diverticular disease and CRC is that the presence of 
an inflammatory process increases the risk for malignant 
change, since both diseases occur predominantly in the left 
colon in Western populations.42 However, this hypothesis is 
not tenable in Asian populations, due to the right-sided na-
ture of diverticulitis in the colon. It was found that the patho-
genesis of colon cancer is different in left-sided and right-
sided tumors.43 In this respect, further studies are necessary 
to evaluate the role of colonoscopy after acute diverticulitis 
in Asian populations.

In our study, polyps were found in 31.1% of patients and 
adenomatous polyps were evident in 18.0% of those who un-
derwent colonoscopy within 1 year following an acute diver-
ticulitis episode; these results are not higher than the polyp 
detection rate in an average-risk population. In a recent pro-

spective multicenter study involving 2,307 adults aged ≥50 
years who underwent screening using colonoscopy during 
2003 or 2004, colorectal adenomas and advanced adenomas 
were found in 40.5% and 2.5% of Korean patients, respective-
ly.44 According to a prospective study of colonoscopy screen-
ings conducted in 11 Asian countries, the prevalence rates of 
colorectal neoplasia and advanced neoplasia in individuals 
aged >50 years were 23.9% and 5.8%, respectively. Moreover, 
no new or different diagnoses were made after colonoscopy 
in our study. As the incidence of polyps-including adenoma 
or colorectal neoplasia-increases with age, selecting older 
patients for colonoscopy following diverticulitis might be 
expected to improve the yield. However, this study found no 
statistically significant difference in polyp or adenoma de-
tection rates in patients aged <50 years compared with older 
patients.

One-hundred-forty-two (80.0%) of the 177 cases of di-
verticulitis in our study were predominantly right-sided, 
whereas in Western populations diverticulitis is commonly 
limited to the sigmoid colon. There are several differences in 
the CT evaluation of the ascending and sigmoid colon. The 
sigmoid colon usually runs parallel to the axial scan, whereas 
the right-sided colon is perpendicular to the axial scan. Ap-
pendicitis and diverticulitis of the right colon are observed in 
younger populations than sigmoid diverticulitis; moreover, 
they were the most common differential diagnosis in our 
cases (11 cases, 6.1%). It was difficult to differentiate appen-
dicitis from right diverticulitis in the case of pericecal inflam-
matory stranding in the absence of a visualized appendix. 
In 3 cases (1.7%), colitis-such as intestinal tuberculosis and 
IBD-had to be ruled out at CT, unexpectedly. For these dis-
eases, the degree of colonic wall thickening typically exceeds 
the degree of associated fat stranding; however, in diverticuli-
tis, fat stranding is more severe than expected for the degree 
of bowel wall thickening present. In this regard, infectious 
diseases involving the right-sided colon-such as IBD or 
intestinal tuberculosis-need to be carefully considered as a 
differential diagnosis of diverticulitis in Asian patients.

Our study has several strengths. First, to our knowledge, 
our study is the first to present data in an Asian cohort. Sec-
ond, we have investigated the long-term follow-up outcomes 
of patients whose CT report was strongly suggestive of acute 
diverticulitis; this is significant because the prevalence of di-
verticulitis is expected to increase in Asia due to Westerniza-
tion of life style and diet.38,45

The limitations of this study include the limited follow-
up colonoscopy reports. It is likely that the prevalence of 
adenoma or colon cancer in patients suspected of having 
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diverticulitis was underestimated. Nevertheless, we followed 
the patients who underwent colonoscopy >1 year from the 
diagnosis of diverticulitis or those who did not undergo 
colonoscopy, with a long follow-up period (median of 66 
months) with the Korea Central Cancer Registry; during 
follow-up, no patient had a diagnosis of malignancy, includ-
ing CRC. Second, it is difficult to determine the comparison 
group from the general population for the analysis of polyp 
and CRC detection rate. Moreover, the demographic charac-
teristics were not compared and confounding factors such 
as family history of CRC were not considered.

In conclusion, routine colonoscopy yields little benefit in 
patients with acute diverticulitis and more refined criteria 
should be developed. The use of colonoscopy should be 
limited to situations in which the diagnosis of diverticulitis 
is unclear. In the absence of other indications, a subsequent 
colonoscopic evaluation may not be required to confirm the 
diagnosis. A large prospective study is necessary to assess 
the validity of the recommendation for colonoscopic follow-
up after a CT diagnosis of acute diverticulitis. 
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