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Abstract
Purpose Most patients with acute right colonic uncomplicat-
ed diverticulitis can be managed conservatively. The aim of
this study was to assess the clinical and radiologic risk factors
for recurrence in patients with right colonic uncomplicated
diverticulitis.
Methods The present survey included 469 patients who were
successfully managed conservatively for the first episode of
right colonic uncomplicated diverticulitis between 2002 and
2012 in a referral center, and records were reviewed from
collected data. Patients were divided into two groups: a non-
recurrent and a recurrent group. The clinical and radiologic
features of all patients were analyzed to identify possible risk
factors for recurrence. The Kaplan-Meier method and Cox
regression were used.
Results Seventy-four (15.8 %) patients had recurrence, and 15
(3.2 %) received surgery at recurrence within a median
follow-up of 59 months. The mean recurrence interval after
the first attack was 29 months. In univariate and multivariate
analyses, risk factors for recurrence were confirmed multiple
diverticula (relative risk [RR], 2.62; 95 % confidence interval
[CI], 1.56–4.40) and intraperitoneally located diverticulitis
(RR, 3.73; 95 % CI, 2.13–6.52). Of 66 patients with two risk
factors, 36 (54.5 %) had recurrence and 10 (15.2 %) received
surgery at recurrence.

Conclusions In patients with right colonic uncomplicated di-
verticulitis who havemultiple diverticula and intraperitoneally
located diverticulitis, the possibility of recurrence and surgical
rate are high. Poor outcome may be cautioned in these
patients.
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Introduction

Right colonic diverticulitis is more common in Eastern than in
Western countries [1]. Previously, the diagnosis of right co-
lonic diverticulitis was difficult to ascertain because its symp-
toms are similar to those of acute appendicitis [2]. With the
addition of radiologic evaluations, diverticulitis can be defin-
itively diagnosed [3, 4]. Current medical treatment strategies
are effective for the treatment of acute right colonic uncom-
plicated diverticulitis [5–8].

The recurrence rate after conservative management for
right colonic uncomplicated diverticulitis varies among stud-
ies (approximately 7.1–20.5 %) [7, 9, 10]. The causes of
recurrence are not yet understood. The aims of this study were
to investigate the risk factors for recurrence after conservative
treatment and to predict recurrence in patients with acute right
colonic uncomplicated diverticulitis.

Methods

Patients

After obtaining approval from our institutional review board,
we reviewed 505 patients diagnosed with acute right colonic
diverticulitis at the time of first attack from prospective
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collected data between 2002 and 2012. The most common
symptom was right lower quadrant pain or whole abdominal
pain, except hematochezia (seven patients) and diarrhea (two
patients).

The diagnosis was performed by computed tomography
(CT) and/or ultrasonography (USG). After treatment, patients
underwent colonoscopy, colon study, or 3-dimensional (3D)
colon CT to determine the disease state and confirm the
diagnosis.

Twenty-eight patients were managed initially by surgery
(N=25) or percutaneous drainage (N=3) for complicated di-
verticulitis. Eight patients showed resistance to conservative
treatment and underwent subsequent surgery. These patients
were excluded from the study.

We enrolled the remaining 469 patients who were diag-
nosed with uncomplicated diverticulitis and managed success-
fully by conservative treatment.

The conservative management comprised antibiotic thera-
py and/or bowel rest until symptoms were relieved. We divid-
ed the patients into two groups, a nonrecurrent and a recurrent
group, and analyzed the data regarding the clinical and radio-
logic features of all patients.

Patients were reviewed by examining their medical charts
and by telephone interview to identify recurrence with a
median follow-up time of 59 months (Fig. 1). The recurrence
of diverticulitis was defined as the presence of repeated symp-
toms confirmed by radiologic evaluations. If a patient had the
same symptoms as those of first attack but did not have
available radiologic evidence, the patient was considered to
have nonrecurrence and was censored statistically because of
the possibility of other diseases, such as colitis or lymphade-
nopathy. If the radiologic evaluation showed a different loca-
tion than that observed the first time, the patient was not
considered to have recurrence. The patient should have had
interval no abdominal symptoms without analgesics or anti-
biotics for at least 1 month after the first episode to be
considered to have recurrence.

Radiologic evaluations

All patients received radiologic evaluations. CT was per-
formed in 302 patients (64.4 %) and USG in 124 (26.4 %).
The indeterminate 43 patients underwent both examinations.
Radiologic scan data were available on a PACS (INFINITT
Technology, Seoul, Korea), and all images were reviewed at a
PACSmonitor. All examinations were reinterpreted retrospec-
tively by an experienced abdominal radiologist without
knowledge of the clinical information. Ambiguous radiologic
findings were additionally interpreted by a senior abdominal
radiologist.

Uncomplicated diverticulitis was defined by the pres-
ence of an inflamed diverticulum, localized colonic wall
thickening, inflammation of the subserosa, and edema of

the mesentery. The inflamed diverticulum occasionally
contained a fecalith. We considered small-sized (less
than 3 cm) pericolic abscesses as uncomplicated because
most patients presenting with this disease entity can be
treated conservatively.

The location of the diverticulitis (i.e., cecum and ascend-
ing colon, intraperitoneal, and retroperitoneal) and the num-
ber of diverticula (i.e., solitary and multiple) were evaluated
based on radiologic findings. We assessed the location of
the diverticulitis as intraperitoneal or retroperitoneal consid-
ering the protrusion direction of the diverticulitis. When the
diverticulitis was located above the vasa recta vessel within
the mesentery and above the peritoneal reflection on the
lateral side of the colon, it was considered as intraperito-
neal. By contrast, when the diverticulitis was located below
the vasa recta within the mesentery and below the perito-
neal reflection, it was considered retroperitoneal (Fig. 2).
The number of diverticula was also determined based on
the radiologic findings. When diverticula, including diver-
ticulitis, were only observed once, it was considered soli-
tary. When multiple diverticula were observed, except for
the main diverticula causing diverticulitis, it was considered
multiple (diverticulosis). When the patient presented with
multiple inflamed diverticula, the location of diverticulitis
was assigned based on the most severe inflamed diverticulum.
Diverticulitis was considered to be located in the cecum or the
ascending colon on the basis of its location relative to the
ileocecal (IC) valve.

Statistical analysis

Statistical analyses were performed using the Statistical Pack-
age for the Social Sciences software (SPSS Inc., version 12.0

Fig. 1 Diagram and outcome of enrolled patients
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for Windows). The cross table chi-square test, Fisher’s exact
test, and independent t test were used. The Cox proportional
hazards models were used for the multivariate analysis of
variables predicting recurrence. Hazard ratios with 95 %
confidence intervals are presented. A value of P<0.05 was
considered statistically significant.

Results

A total of 469 patients (269 men and 200 women) were
enrolled in this study. The mean age at the onset of right
colonic diverticulitis was 38.7±11.7 years (range, 18–77).
Diverticulitis was more often located in the ascending colon
(61.2 %) than in the cecum (38.8 %). Ninety-three (19.8 %)
patients had suspected perforation or abscess formation as
determined by radiologic studies.

Mean hospital stay and length of antibiotic use were 6.1±
3.1 and 5.8±2.1 days, respectively. Mean body temperature at
admission was 37.1±0.5 °C, and only 40 patients (8.5 %) had
a temperature higher than 38 °C.

Mean white blood cell (WBC) count at admission
was 11.2±3.5 (103/μL), mean percentage of neutrophil
count was 73.1±9 (%), and C-reactive protein was 55.7±
41.2 (mg/L).

Of the patients included, 33 had comorbidities—14 had
heart disease, 7 had endocrine diseases, 6 had cerebrovascular
diseases, 3 had malignancies, 2 had liver cirrhosis, and 1 had
multiple sclerosis. Twenty-seven patients had a history of
previous operation, which was mostly appendectomy.

According to the radiologic findings, the diverticulitis le-
sion was located intraperitoneally in 221 (47.1 %) patients and
retroperitoneally in 248 (52.9 %) patients. Bowel wall thick-
ening and fecalith were present in 295 (62.9 %) and 113

(24.1 %) patients, respectively. Solitary diverticulum was
detected in 304 patients (64.8 %) and multiple diverticula in
165 (35.2 %) patients.

Follow-up colonoscopy and colon study reports were avail-
able for 181 and 27 patients. There were 76 patients who had
no evidence of diverticulum or diverticulitis. Of these, 69
were diagnosed with solitary diverticulum, whereas 7 with
multiple diverticula in the initial radiologic scan. Twenty-nine
(16 %) patients had incidental findings of adenomatous polyp,
and there was no patient with diagnosis of colorectal cancer on
colonoscopy.

The median follow-up time was 59 months (range, 8–
145 months). Of the 469 patients, 74 (15.8 %) had recurrence
during this period. Five patients had more than three attacks.
The mean recurrence interval after the first attack was
29 months.

Four patients complained of recurrent right abdominal
pain during the follow-up period after recovery of divertic-
ulitis, although no radiologic evidence was obtained. Two
patients developed diverticulitis at different sites in the first
and second attacks; these patients were excluded from the
recurrent group.

Most of the 74 recurrent patients were treated conserva-
tively again, although 15 underwent surgery for complicated
disease or resistance to therapy and 2 received percutaneous
drainage.

The recurrent group showed a higher frequency of multiple
diverticula and intraperitoneally located diverticulitis than the
nonrecurrent group (P<0.001). The clinical and laboratory
findings of the two groups were not significantly different.
No significant differences in the presence of an abscess or
perforation were observed between the recurrent and nonre-
current groups. The presence of fecalith and adjacent bowel
wall thickening were also not significantly different (Table 1).

Multivariate analysis using the Cox proportional hazards
model showed that multiple diverticula and intraperitoneally
located diverticulitis were significantly related to an increased
risk of recurrence (Table 2).

There were 66 patients with intraperitoneally multiple di-
verticula on the initial radiologic scan. They had 36 recurrent
episodes (54.5 %). Of these, ten (15.2 %) received surgery for
complicated disease or resistance to antibiotic therapy.

Discussion

Uncomplicated diverticulitis is currently managed conserva-
tively. Even in cases of complicated diverticulitis with ab-
scesses, percutaneous drainage without operation is a useful
management strategy [11]. Most patients with right colonic
diverticulitis can be successfully managed with conservative
therapy. However, the management of recurrent right colonic
diverticulitis remains controversial. Studies have shown that

Fig. 2 The diverticulitis located above the vasa recta within the mesen-
tery was defined as an intraperitoneally located diverticulitis (arrow). In
contrast, the diverticulitis located below the vasa recta was defined as
retroperitoneally located diverticulitis (dotted arrow)
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uncomplicated recurrent right colonic diverticulitis can be
managed conservatively without surgery [6–8]. Weizman
et al. reported that surgical management may be required for
patients with recurrent diverticulitis [12]. If the risk factors of
recurrence are known, patients with high risk factors can be
closely followed up and recurrence may be detected earlier.

We analyzed patients with uncomplicated diverticulitis at
the first attack, which was confirmed by radiologic studies and
treated successfully by conservative therapy.

Although the right colon is a retroperitoneal organ, we
determined the direction of diverticulitis by analyzing the
protrusion. Inflamed tissues show as enhanced and infiltrated

Table 1 Analysis of Clinical and Radiologic Features of the 2 groups

Variables No recurrence (N=395) Recurrence (N=74) Pa value

Age (years) 38.5±11.6 (range, 18~77) 39.4±12.1 (range, 18~71) 0.560b

Gender 0.155

Male (%) 221 (82.2) 48 (17.8)

Female (%) 174 (87.0) 26 (13.0)

Body temperature (°C) 37.1±0.5 (range, 36~39.5) 37.1±0.4 (range, 36.2~38.4) 0.687b

WBC count (103/μL) 11.2±3.6 (range, 3.8~27.1) 11.2±3.1 (range, 4.8~20.0) 0.887b

Neutrophil (%) 72.9±8.8 (range, 37.6~98.2) 74.1±9.8 (range, 48.8~98.2) 0.364b

CRP (mg/L) 55.6±42.5 (range, 1.12~367) 56.8±33.3 (range, 1~133) 0.783b

Number of diverticula <0.001

Solitary (%) 270 (88.8) 34 (11.2)

Multiple (%) 125 (75.8) 40 (24.2)

Perforation or abscess 0.958c

Absence 316 (86.6) 59 (13.4)

Presence 79 (84.0) 15 (16.0)

Fecalith 0.806c

Absence 299 (84.0) 57 (16.0)

Presence 96 (85.0) 17 (15.0)

Bowel thickening 0.816c

Absence 146 (83.9) 28 (16.1)

Presence 249 (84.4) 46 (15.6)

Location of diverticulitis

IC valve criteria 0.128

Ascending 235 (82.2) 51 (17.8)

Cecum 160 (87.4) 23 (12.6)

Peritoneum criteria <0.001

Intraperitoneal 168 (76.0) 53 (24.0)

Retroperitoneal 227 (91.5) 21 (8.5)

Values were expressed as mean ± SD or number (%)
aP value calculated between no recurrence and recurrence by chi-square
bP value calculated by independent t test
cP value calculated by Fisher’s exact test

Table 2 Hazard ratios with 95 % confidence intervals for recurrence of diverticulitis

Variables Hazard ratio (95 % CI) P value

Location of diverticulitis Retroperitoneal 1 (reference) <0.001

Intraperitoneal 3.730 (2.134–6.522)

Number of diverticula Solitary 1 (reference) <0.001

Multiple 2.618 (1.558–4.401)

CI confidence interval
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on radiologic imaging. Although the normal peritoneum can-
not be observed clearly by radiologic imaging, the peritoneum
around the inflammatory tissue can be detected [13, 14].
Therefore, we were able to determine the location of the lateral
peritoneal reflection. On the medial aspect, the vasa recta
vessel was enhanced by inflamed tissue. The mesentery in-
cludes the vasa recta vessel and, therefore, serves as an indi-
cator of the mesentery. Strictly speaking, the retroperitoneum
is posterior to the mesenteric membrane. However, when
diverticulitis is located in the boundary of the mesentery, it
is unclear whether it is retroperitoneal or intraperitoneal be-
cause the site of diverticulitis is edematous and shows a
deviated anatomy. In these cases, the vasa recta vessel can
be used as a landmark for the detection of the mesentery.

Our results showed that diverticulosis is a risk factor
for recurrence. The etiological and pathological differences
between solitary and multiple diverticula are controversial.
Some reports indicated that solitary diverticulum in the
right colon is congenital in origin and a true type in terms
of pathology and that multiple diverticula is acquired and
a false type [15, 16]. In contrast, Lee reported that solitary
and multiple diverticula were variations of the same dis-
ease [17]. Other reports suggested that right colonic diver-
ticulitis in Mongolian people was related to consuming a
Western-style diet regardless of the number of diverticula
[18, 19]. Floch et al. suggested that fiber deficiency in-
creased intracolonic pressure, led to diverticula formation,
and caused a change in the microecology that preceded
diverticulitis [20]. Therefore, patients with multiple diver-
ticula may have a stronger propensity for diverticula for-
mation than patients with a solitary diverticulum and may
be at high risk for inflammation.

Although there was typical feature of diverticulitis from
solitary diverticulum on radiologic finding, the disease evi-
dence may not be detected by follow-up colonoscopy. There is
a potential possibility of spontaneous resolution or missing
tiny lesion.

Our results showed that intraperitoneally located divertic-
ulitis was a risk factor for recurrence. Diverticulitis can in-
clude intraperitoneally located or retroperitoneally located
lesions. The retroperitoneum is thought to be a barrier against
intracolonic pressure; however, no studies have addressed the
tissue pressure in the intra- and retroperitoneal space. Another
hypothesis was the possibility of a missed diagnosis or spon-
taneous resolution of the recurred retroperitoneal diverticuli-
tis. Some reports have indicated that the presenting symptoms
of a retroperitoneal abscess are often insidious, and focal
physical findings might be subtle [21, 22]. These factors often
result in a hidden recurrence. The recurrence of retroperitone-
ally located diverticulitis may go unnoticed if the inflamma-
tion is mild. Mild diverticulitis can improve without bowel
rest or admission [23–25]. If the condition of a patient with
recurrence improves spontaneously without admission or a

radiologic evaluation, the recurrence may remain undetected
and insignificant clinically.

When we analyzed 66 patients with both risk factors, we
observed high recurrence rate and surgical rate at recurrence.
They had a tendency to resist antibiotic therapy. In operative
findings, we revealed bowel wall thickening with extensive
phlegmon including microabscesses in most patients.

Hall et al. reported that family history, a long segment of
involved colon, and the presence of retroperitoneal abscesses
were associated with recurrence in mainly left colonic diver-
ticulitis [26]. We suggest that the predictive factors of recur-
rence in right colonic diverticulitis are different from those of
left colonic disease.

Despite some limitations related to the retrospective de-
sign, this study provides valuable information because of the
long-term follow-up and substantial materials.

In conclusion, after successful conservative treatment for
right colonic uncomplicated diverticulitis, the presence of
multiple diverticula and intraperitoneally located diverticulitis
were identified as risk factors for recurrence, and the appro-
priate treatment strategy should be needed in patients with
poor outcome.
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