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Abstract
Background and Aims While colonic resection is standard practice in complicated colonic diverticular disease (DD),
treatment of uncomplicated diverticulitis is, as yet, unclear. The aim of the present study was to evaluate the long-term
clinical outcome and quality of life in DD patients undergoing colonic resection compared to those receiving medical
treatment only.
Patients and Methods Seventy-one consecutive patients who were admitted to our surgical department with left iliac pain
and endoscopical or radiological diagnosis of DD were enrolled in this trial. Disease severity was assessed with Hinchey
scale. Twenty-five of the patients underwent colonic resection, while 46 were treated with medical therapy alone. After a
median follow-up of 47 (3–102) months from the time of their first hospital admission, the patients responded to the
questions of the Cleveland Global Quality of Life (CGQL) questionnaire and to a symptoms questionnaire during a
telephone interview. Admittance and surgical procedures for DD were also investigated, and surgery- and symptoms-free
survival rates were calculated. Nonparametric tests and survival analysis were used.
Results The CGQL total scores and symptom frequency rate were found to be similar in the two groups (resection vs
nonresection). Only current quality of health item was significantly worse in patients who had undergone colonic resection
(p=0.05). No difference was found in the rate and in the timing of surgical procedures and hospital admitting for DD in the
two groups. In particular, the nine patients classified as Hinchey 1 who underwent surgery reported the same quality of life,
symptoms frequency, operation, and hospital admitting rate as those who had been admitted with the same disease class but
who received medical treatment only.
Conclusions Our results indicate that there does not seem to be any long-term advantage to colonic resection which should
be considered only in patients presenting complicated DD.
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Background

Diverticular disease (DD) of the colon is common in the
Western world, accounting for more than 200,000 hospital-
izations annually, health care costs of more than $300
million, and with a prevalence of approximately 33% in
patients over 60 years of age.1,2 Perforation associated with
diverticular disease has concurrently increased in preva-
lence from 2.4 cases per 100,000 in 1986 to 3.8 cases per
100,000 in 2000.3
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Colonic resection is standard practice when there is
perforation and peritonitis. Primary anastomosis with defunc-
tioning stoma seems to be the optimal surgical strategy for fit
patients with diverticular peritonitis as it seems to be a good
compromise between postoperative complications, long-term
quality of life, and risk of requiring permanent stoma.
Hartmann’s procedure is, instead, recommended in high-risk
patients.4

Treatment of acute diverticulitis without perforation and
peritonitis is yet unclear. In these cases, nonoperative
management is usually successful,1,5 but up to 25% of
these patients may end to require an urgent operation,6 and
more than half of these procedures involve a colostomy.7–9

Elective colectomy is, thus, often recommended to avoid
the risks and high mortality rate connected to emergency
surgery usually associated with recurrent diverticulitis. The
timing of elective surgery is, nevertheless, controversial,
with most advisory bodies recommending surgery after the
second episode.1,10 Many surgeons, however, advise pro-
phylactic colon resection after a single hospitalization in
younger patients because the disease is considered more
virulent in these subjects.10–13 Advances in laparoscopic
colonic surgery have widened the spectrum of indications,
and a large multicentric study has recently reported that
87% of the patients undergoing this procedure are affected
with an uncomplicated DD.14

The aim of the present study was to evaluate the impact
of colonic resection for DD on the natural history and on
the long-term quality of life of these patients. The study
was particularly focused on the long-term clinical outcome
of noncomplicated diverticulitis.

Patients and Methods

Patients

The hospital records as well as the clinical and surgical
follow-up files of 149 consecutive patients who had been
admitted to the Department of Surgical and Gastroentero-
logical Sciences of the University of Padova from 1998 to
2005 with a diagnosis of DD were reviewed. Attempt was
made to contact all of these, and the 71 who agreed to
submit to a telephone interview were enrolled in our cross-
sectional study. Healthy, normal subjects were also enrolled
as controls.

The diagnosis of diverticular disease was based on a
report of a barium enema, a colonoscopy, or both. At ad-
mission, all patients with left iliac fossa pain underwent plain
abdomen X-ray and ultrasound (US) or computed tomogra-
phy (CT) scan, and Hinchey 4-stage classification was used
to assess severity of DD.15 Hinchey stage 1 indicates acute
phlegmonous diverticulitis without complications; Hinchey

stage 2 diverticulitis with paracolic abscess without perfora-
tion; Hinchey stage 3 diffuse purulent peritonitis; and Hinchey
stage 4 diffuse fecal peritonitis. Patients with no sign of
perforation were conventionally classified as Hinchey 0.

Patients with Hinchey stage 2, 3, or 4 DD were treated
with antibiotics, laparotomy, colonic resection, and if ne-
cessary, diverting stoma; the minimally invasive approach
with percutaneous CT or US-guided drainage was always
attempted to manage Hinchey stage 2 patients; subjects
with nonperforated DD and Hinchey stage 1 DD were
treated with antibiotic therapy, while colonic resection was
considered whenever the patient reported more than two
previous episodes of acute DD or in case of inflammatory
stenosis.

Quality of life was also assessed in 69 healthy subjects
[39 males and 30 females with a mean age of 43 (22–85)
years] without gastroenteric symptoms enlisted from among
hospital employees and their relatives

Study Design

Patients were enrolled in the study provided that they were
admitted for abdominal pain, obstruction, or rectal bleeding
and a confirmed diagnosis of diverticular disease. They
were included in the medical group if they were treated
with medical therapy and in the surgical group if they had
a colonic resection. Patients also presenting other bowel
diseases associated to Crohn’s disease such as colon cancer
were excluded. The study was conducted in accordance
with the principles to Helsinki Declaration contacted by
phone, all of the patients were provided information about
the methods and the study’s purposes, and those agreeing
to give informed consent and to submit to a telephone
interview were enlisted.

The long-term outcome of DD patients who underwent
colonic resection or who were treated with medical therapy
was compared. The outcome measures analyzed were:
readmission to the hospital and/or further surgery for DD,
current health status (fever, abdominal pain, constipation,
diarrhea, rectal bleeding, and bloating), and quality of life.
Each of these parameters was analyzed according to possible
predictors such as gender, age at admission, symptoms at
admission (fever, abdominal pain, constipation, diarrhea,
rectal bleeding, and bloating), Hinchey disease severity class,
indication for surgery, laparoscopy/laparotomy approach, the
need of a diverting stoma, postoperative surgical and intestinal
complications, co-morbidity, and medical therapy.

Italian Cleveland Global Quality of Life Questionnaire

The Cleveland Global Quality of Life (CGQL) score consists
in three items (current quality of life, current quality of health,
and current energy level), each on a scale of 0 to 10 (0, worst;
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10, best). The scores were added, and the final CGQL utility
was obtained by dividing this result by 30.16 The CGQL was
created to assess health-related quality of life (HRQL) in
patients affected by ulcerative colitis after restorative procto-
colectomy and then was used in HRQL analysis of patients
with Crohn’s disease.17,18 Given its short framework, the
Italian translation, recently validated in one of our previous
studies,19 was considered a suitable instrument for telephone
interviews.

Surgical Technique

In open colonic resection, the exploration of the abdomen,
the mobilization of the colon, the identification of the critical
structures, the section of the vascular pedicle, the resection of
the diseased colon, and the anastomosis were performed
through a xifo-pubic midline incision. The extension of the
resection was decided intraoperatively depending on the
involved tract: it could be a simple sigmoidectomy or a
proper left hemicolectomy with full mobilization of the
splenic flessure. In any case, the resection was carried down
to the level of the rectum at or just below the peritoneal
reflection. A colon–rectal anastomosis was performed with a
circular stapler (typically a CEEA 31) using end-to-end
technique. The decision to open a diverting stoma was made
intraoperatively, depending on the disease severity (Hinchey
stage 3 or stage 4) and on the technical difficulty in creating
the anastomosis.

In the laparoscopy-assisted colonic resection, open
laparoscopy through a paraumbilical incision was used to
obtain pneumoperitoneum. Typically, a 10-mm port was
placed on the right midclavicular line in the higher abdominal
quadrant, a 10-mm port was placed slightly more medially on
the supra-pubic line in the lower abdominal quadrant, and a
5-mm port was always placed in the left iliac fossa in order to
provide adequate traction when mobilizing the left colonic
flexure and the sigmoid colon. Just as in the open procedure,
the resection was carried down to the level of the rectum at or
just below the peritoneal reflection. The mobilized bowel was
then exteriorized through a small median peri-umbilical or
Pfannestiel incision, typically smaller than 6 cm, and a
standard open technique was used for the resection and the
anastomosis of the colon.

Conservative Therapy

Medical therapy protocol in case of DD included fasting
and parenteral nutrition while abdominal pain persisted
associated to antibiotic therapy for 10 days (ciprofloxacin
500 mg twice daily and metronidazole 500 mg three times
daily). US- or CT-guided percutaneous drainage was attemp-
ted in case of isolated abdominal abscess, and endoscopic
hemostasis was carried out when there was rectal bleeding.

All patients were discharged with a diet enriched with fibers,
1.5 l of liquid per day, and paramomicin cycle (one spoon
tris in die for a week per month).

Statistical Analysis

Data are presented as median and range or number of
patients affected (%). Alpha (the probability of committing
a type I error) was set at 0.05 (two-tailed), beta (the
probability of committing a type II error) at 0.20, and E/SD
(standardized effect size, expected effect size divided by
standard deviation) at 0.50; the sample size of the study and
control groups was calculated to be at least of 63 patients
for two-tailed t test. Continuous data were compared with
Kruskal–Wallis analysis of variance (ANOVA), in case of
multiple comparisons, or with Mann–Whitney U rank test
when appropriate. Fisher exact test was used to compare
dichotomous variables. Correlations between Italian CGQL
and possible HRQL predictors were explored with the
Spearman correlation rank test. All the variables that
resulted to be significant at the univariate analysis were
included in a multiple regression model in order to identify
the independent predictor of long-term HRQL.

Admission-free and reoperation-free survival were cal-
culated using the Kaplan–Meier method with follow-up
time (time at risk) beginning at initial discharge from
hospital and ending at the hospital admission for DD, at
reoperation for DD, or at last available follow-up, which-
ever came first. Data were considered complete when
hospital admission for DD or reoperation for DD, respec-
tively, occurred. Cumulative recurrence rates were com-
pared using the log rank test according to dichotomous or
dichotomized variables. All the variables that resulted to be
significant at the univariate analysis were included in a
multiple variable Cox proportional hazards model. A level
of p<0.05 was considered significant.

Results

One hundred forty-nine patients were admitted to our
surgical department with a diagnosis of DD from January
1998 to December 2005. After a median follow-up of 47
(3–102) months from hospital admission, 71 of them could
be contacted, accepted to have an interview, and thus, were
eligible for the study. The characteristics of the patients
enrolled in the study are shown in Table 1.

The 78 patients who did not participate to the study were
38 men and 40 women, their median age was 67 (35–93)
years, and 25 of them had surgery for DD. Twenty-five
patients were admitted for Hinchey stage 0 DD, 30 for
Hinchey stage 1 DD, 14 for Hinchey stage 2 DD, six for
Hinchey stage 3 DD, and three for Hinchey stage 4 DD.
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The patients who did not participate were not significantly
different from those who were actually enrolled in the
study.

In the study group, a colonic resection was performed in
25 patients (10 left hemicolectomy and 15 sigmoidectomy),
while the remaining 46 were treated with medical therapy
(fasting, parenteral nutrition, and antibiotic therapy). Ther-
apy adopted in the two groups is shown in Table 2. The
disease severity was different in the two groups: Hinchey
stage 3 and 4 patients were all operated on, while patients
with no signs of diverticular perforation (Hinchey stage 0)
were all treated with medical therapy. Three patients with
Hinchey stage 2 DD were treated conservatively with
percutaneous drainage of the abdominal abscess and

antibiotic therapy, while 13 of them underwent colonic
resection. The Hinchey stage 1 class was equally distributed
in the two groups: nine patients had colonic resection, and
17 were treated with medical therapy. Therapeutical choice
according to DD severity is shown in Fig. 1.

As shown in Figs. 2 and 3, no significant difference was
evidenced in the rate and in the timing of readmission and
surgical procedures for DD in the two groups (p=0.957 and
p=0.372, respectively) as well as in the total number of re-
admission for DD [0 (0–3) vs 0 (0–2), p=0.576]. There was
no significant difference, likewise, in hospital admission
rate as well as in the total number of re-admission for DD
[0 (0–2) vs 0 (0–1), p=0.235] in the 26 patients with
Hinchey stage 1 DD between those who had been operated
on and those who had been treated conservatively (p=0.609).
Among all the possible predictors, only the extension of
surgery was associated to readmission for DD: patients who
had a simple sigmoidectomy had a cumulative readmission-
free survival rate higher than those who had left hemi-
colectomy (after 5 years follow-up, 93% vs 54%, p=0.047).
None of the other possible predictors seemed to be associated
to reoperation.

As shown in Table 3, no significant difference was
observed in terms of symptoms rate at follow-up between
the patients treated with colonic resection and those who
had medical therapy.

Quality of life analysis is outlined in Table 4. CGQL
total score as well as the two items current quality of life
and current energy level responses were similar in the two
groups of patients and in the group of healthy subjects.
Only the scoring on the current quality of health was
significantly worse in patients who had undergone colonic
resection (p=0.02). Similarly, in the Hinchey 1 sub-group,
no significant difference in CGQL score (p=0.948), current

Therapeutic choice according to disease activity (Hinchey classification) 
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Figure 1 Distribution of therapeutic choices according to DD
severity.

Table 2 Therapeutic Choices

Colonic resection Medical therapy

Patients 25 46
Laparoscopy 5 (20%) NA
Complications 4 (16%) 1 (2,1%)
Stoma 6 (24%) NA
Stoma type
Colonstomy 5 (20%) NA
Ileostomy 1 (4%) NA
Stoma closure 5 (83,3%) NA
Complication stoma closure 1 (incisional hernia) NA
Endoscopic hemostasis 0 2 (4%)
Medical therapy at discharge
Antibiotics 11 (44%) 15 (33%)
Diet 4 (16%) 5 (11%)
Laxative 8 (32%) 9 (19%)
Mesalazine 2 (8%) 8 (17%)
Probiotics 1 (4%) 6 (13%)

Table 1 Patient Characteristics

Colonic
resection

Medical
therapy

p

Patients 25 46
Gender (male) 8 (32%) 20 (43%) 0.447
Age at admission (years) 67 (39–84) 71 (32–87)
Symptoms at admission
Fever 9 (36%) 8 (17%) 0.090
Abdominal pain 20 (80%) 34 (74%) 0.771
Constipation 13 (52%) 19 (41%) 0.457
Diarrhea 4 (16%) 10 (22%) 0.756
Rectal bleeding 1 (4%) 3 (6%) 1.000
Bloating 6 (24%) 22 (48%) 0.074
Diverticulitis severity (Hinchey)
0 0 26 (56%) <0.001
1 9 (36%) 17 (37%) 1.000
2 13 (52%) 3 (6%) <0.001
3 2 (8%) 0 (0%) 0.120
4 1 (4%) 0 (0%) 0.342

108 J Gastrointest Surg (2009) 13:105–112



quality of health (p=0.383), current quality of life (p=
0.583) and current energy level (p=0.897) was observed in
patients who had been operated on and those who had been
treated conservatively. Patients’ characteristics and long-
term outcome of Hinchey I patients are summarized in
Table 5.

Constipation at admission (R=−0.35, p=0.004), Hinchey
severity class (R=−0.24, p=0.050), and antibiotic therapy
(R=0.25, p=0.047) were significantly correlated with the
CGQL score at univariate analysis, although none of these
were confirmed independent predictors of quality of life at
the multiple regression analysis.

Discussion

DD of the colon affects approximately one third of the
population over 60 years of age in the Western world with a
consequent impact on public health organization and
costs,1,2 and perforation associated with diverticular disease
is the main complication.3 In these cases, colonic resection
is standard practice, but the management of episodes of
uncomplicated diverticulitis is still unclear. Medical therapy
is usually successful,1,5 but the risk of emergency surgery,6

often involving colostomy, must be considered.7–9 Elective
colectomy is often recommended instead of conservative
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management to minimize these risks. Furthermore, the
enthusiasm of surgeons for laparoscopic colonic surgery
and its lighter impact perceived by the patients expanded
the indications. Consequently, most of patients who have a
laparoscopic colonic resection for diverticular disease have
uncomplicated diverticulitis.14 The biggest controversy
today remains the management of recurrent and symptom-
atic chronic diverticular disease.20 Therefore, the aim of the
present study was to evaluate the impact of colonic
resection for DD on the natural history and on the long-
term quality of life of these patients.

Some authors reported that after one episode of DD
treated conservatively, up to a third of patients develop
recurrent symptoms, while recurrence rates after colonic
resection for DD were between 1% and 10%.21,22 On the
contrary, in the present series, the rate and timing and total
number of re-admissions for DD of the patients treated with
conservative therapy and those who had a colonic resection
was similar. This similarity in ratings was also observed in
the group of patients with Hinchey stage 1 DD. This could
be due, in part, to the lack of uniformity of definitions of
episodes of diverticulitis in the different series.20 In fact,
many studies have reported that these patients are often
affected with concomitant irritable bowel syndrome or that
their recurrent symptoms in the immediate postoperative
period may be related to anastomotic complications.23 In
the present study, episodes of diverticulitis were defined as
left iliac fossa pain associated to fever or rise of serum
inflammatory markers (white blood cell count, C-reactive
protein or erythrocyte sedimentation rate).

Although two of our patients treated with medical
therapy later required surgery, none undergoing colonic
resection needed any further resection, and the rate and
timing of surgical procedures was not significantly different
in the two groups. Even if this result could be due to the
small sample size of the groups studied, it nonetheless
reflects the seemingly low risk of surgery in these patients.
Paradoxically, patients with a simple sigmoidectomy had a
lower cumulative re-admission rate than those who had
left hemicolectomy, suggesting that resection is probably
efficacious because the sigmoid high pressure zone is
ablated and not because the large bowel affected by the
DD has been removed.

Quality of life scores obtained in the two groups of
patients and in healthy subjects were similar as were the
responses to the current quality of life and current energy
level. There was, likewise, no significant difference in the
Hinchey stage 1 patients with regards to the CGQL total
score or response to the single questions. These data seem
to reflect the similarity of symptom rates at follow-up
between the patients treated with colonic resection and
those who received medical therapy. In fact, at follow-up,
the frequency of abdominal pain, constipation, diarrhea,
rectal bleeding, and bloating were similar in the two groups.

Table 3 Current Health Status

Symptoms at follow-up Colonic resection Medical therapy p

Patients 23 44
Fever 4 (17%) 5 (11%) 0.706
Abdominal pain 10 (43%) 19 (43%) 1.000
Stipsis 10 (43%) 14 (31%) 0.600
Diarrhea 4 (17%) 7 (15%) 1.000
Rectal bleeding 2 (9%) 1 (2. %) 0.545
Bloating 7 (30%) 17 (39%) 0.591

Table 4 Health-Related Quality of Life in the Two Groups and in
Healthy Controls

Colonic
resection

Medical
therapy

Healthy
subjects

Kruskal–Wallis
ANOVA p value

Patients 23 42 69
Quality of life 8 (4–10) 9 (3–10) 8 (4–10) 0.102
Quality of
health

7 (3–10) 8 (3–10) 8 (6–10) 0.027

Energy level 8 (3–10) 8 (3–10) 8 (4–10) 0.493
CGQL 7.6 (12–30) 8.3 (3–10) 8.0 (5–10) 0.236

Table 5 Patient Characteristics and Long-Term Outcome of Hinchey
Stage 1 DD

Colonic resection Medical therapy p value

Admission
Patients 9 17
Gender (male) 3 (33%) 8 (47%) 0.682
Age at admission 65 (42–72) 71 (32–84) 0.418
Previous attack of DD 9 (100%) 3 (18%) 0.001
Symptoms
Fever 1 (11%) 6 (35%) 0.357
Abdominal pain 6 (66%) 15 (88%) 0.302
Stipsis 3 (33%) 7 (41%) 1.000
Diarrhea 0 (0.%) 5 (29%) 0.128
Rectal bleeding 1 (11%) 2 (12%) 1.000
Bloating 3 (33%) 6 (35%) 1.000
Follow-up
Readmission (patients) 4 (44%) 3 (18%) 0.181
Symptoms
Fever 1 (11%) 2 (12%) 1.000
Abdominal pain 5 (55%) 7 (41%) 0.683
Stipsis 5 (55%) 7 (41%) 0.683
Diarrhea 0 (0%) 3 (18%) 0.529
Rectal bleeding 0 (0%) 1 (6%) 1.000
Bloating 2 (22%) 7 (41%) 0.417
Quality of life
Quality of life 8 (4–10) 9 (3–10) 0.575
Quality of health 7.5 (3–10) 8 (3–10) 0.373
Energy level 7.5 (5–10) 8 (3–10) 0.893
CGQL 24 (12–30) 24 (9–30) 0.948
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Nevertheless, quality of life of these patients was not
different from that of healthy subjects, and it is known that
DD negatively affects quality of life,24 so an improvement
of sorts might be hypothesized. It has also been reported
that cyclic treatment with antibiotics or anti-inflammatory
drugs relieves symptoms and improves HRQL in patients
with DD.24 The effect of surgery on quality of life could
indeed be equivalent, and the low discriminative ability of
generic quality of life questionnaires in general and the
CGQL in particular may have influenced the results being
reported.19 This questionnaire was chosen for this study
because it is easy to use during a telephone interview that
could be more affordable for elderly patients than coming
to the clinic for a face-to-face interview or self administra-
tion of a mailed questionnaire.

Post-operative complications are, in any case, an impor-
tant consideration, and in effect, current quality of health was
significantly worse in the patients who had undergone
colonic resection. Constantides et al. had already reported
that there is a significant impact on the physical health of
elderly subjects and postoperative complications following
this procedure.25 The risks related to colostomy should in
any case be considered carefully as patients who have
undergone this procedure for benign processes have found
it difficult to adapt to their new body situation and have
reported a worse quality of life.26

The main limit of this observational study is the low
number of patients who had surgery for DD at the Hinchey
stage 1, and the small sample size of this crucial group
might make our findings less conclusive. Therefore, further
larger studies with a longer follow-up and more detailed
quality of life questionnaires are advisable to investigate the
actual impact of surgery on quality of life of these patients.

In conclusion, our results indicate that there are no long-
term advantages to colonic resection for DD, and these data
seemed to be supported by the analysis of the small group
of Hinchey stage 1 patients. Thus, in our opinion, surgical
resection should be reserved for patients who present with a
complicated DD and not for patients who present a mere
abdominal discomfort attributed to DD.
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