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ABSTRACT

Background: To develop an evidence-based protocol for
the management of perforated sigmoid diverticular dis-
ease.

Methods: A search of the literature was undertaken. All
publications pertaining to perforated sigmoid diverticular
disease were analyzed and then categorized according to
their level of evidence. Recommendations were then
made on the basis of this.

Results: Multiple case reports suggest that primary clo-
sure of perforation of sigmoid diverticula is safe in the
absence of peritoneal contamination.

Conclusions: A 2-stage laparoscopic approach incorpo-
rating the principles of damage limitation surgery may be
a safe strategy in the management of perforated divertic-
ular disease.
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INTRODUCTION

The management of acute diverticulitis complicated by
perforation traditionally has been the Hartmann’s proce-
dure, which may be associated with significant morbidity
and mortality and the unpleasantness of a colostomy.
Experience in minimal access surgery has increased, and
an established place now exists for laparoscopic manage-
ment of perforated sigmoid diverticular disease (PDD).
We present a case study of a patient presenting with
perforated acute diverticulitis managed with laparoscopic
oversewing, present a systematic review of the literature,
and suggest a management protocol for the laparoscopic
management of this surgical emergency.

CASE REPORT

A 50-year-old male patient presented with a 24-hour his-
tory of central abdominal pain localized to the right iliac
fossa. This was his first hospital attendance with this
complaint. Past medical and family history were not of
note. The patient appeared flushed and was afebrile.
His vital signs were normal, and his right iliac fossa was
tender when palpated. His white cell count was 8600
mL-1 (normal range, 4300 to 10 800) and serum C-reac-
tive peptide level was 129 mgL-1 (normal range, �3).
Diagnostic laparoscopy was performed at which a lo-
calized perforation of a sigmoid diverticulum with sur-
rounding abscess cavity adherent to the anterior ab-
dominal wall was seen (Figure 1).

Copious lavage of the peritoneal cavity was carried out
followed by laparoscopic suture repair of the perforation
and insertion of a peritoneal drain. A course of broad-
spectrum antibiotics was completed. The patient’s post-
operative course was uneventful. His bowels returned to
normal function by the fourth postoperative day when the
peritoneal drain was removed. He was discharged from
the hospital on day 5.

The patient subsequently underwent a barium enema
study 6 weeks following his in-patient episode, which
confirmed the presence of sigmoid diverticular disease.
No extravasation of contrast was seen on the study. Risk
and benefit of elective surgery were discussed, and defin-
itive surgery was deferred.
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METHODS

A literature search of Medline from 1950 to September
2007 using the OVID interface combined with manual
cross-referencing was performed by using the following
strategy:

Limit (sigmoid.mp. or Colon, Sigmoid/ AND Intestinal
Perforation/or perforation.mp. AND laparoscopy.mp. or
Laparoscopy/) to (humans and English language)

All publications pertaining to the laparoscopic manage-
ment of perforated sigmoid diverticular disease were an-
alyzed and then categorized according to their level of
evidence. Further manual cross-referencing of cited pa-
pers was performed. Individual case reports were not
included. Data were then categorized by management
strategy and recommendations were then made on the
basis of the available data.

RESULTS

Forty-two publications were found, 25 of which were of
sufficient quality and relevance to be included in this
review.

Classification of Perforated Sigmoid Diverticular
Disease

The modified Hinchey system is a well-recognized
method of classifying acute diverticulitis. Hinchey de-
scribed 2 distinct evolutionary processes of perforated
diverticular disease: first, where the neck of the divertic-
ulum is obliterated and the peritonitis is purulent, and
second where the neck fails to seal and feculent perfora-
tion occurs.1

Classification is important to both select appropriate man-
agement and also to compare and pool outcome data
from the experience of different surgeons. We suggest that
management should be along the lines of a classification
based on the Hinchey system (Table 1, Figure 2).

Management Once Perforated Sigmoid Diverticular
Disease Is Confirmed

Although optimum treatment for perforated diverticular
disease is resection, a trend now exists towards “down

Figure 1. Intraoperative photograph of small perforation in
sigmoid colon.

Table 1.
Modified Hinchey Classification of Acute Diverticulitis

[modified from (9) and (26)]

Stage Characteristics

0 Mild clinical diverticulitis (left lower quadrant
abdominal pain, low-grade fever,
leukocytosis, no imaging information)

1a Confined pericolic inflammation, no abscess

1b Confined pericolic abscess (abscess or
phlegmon may be palpable; fever; severe,
localized abdominal pain)

2a Distant abscess amenable to percutaneous
drainage

2b Complex abscess associated with/without
fistula

3 Generalized purulent peritonitis, no
communication with bowel lumen

4 Feculent peritonitis, open communication
with bowel lumen

Complications Fistula, obstruction (large bowel or small
bowel)
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Figure 2. Proposed laparoscopic management algorithm for perforated sigmoid diverticular disease.
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staging” surgery prior to definitive resection.2 A study
from Germany suggests that obesity, cardiac risk factors,
and most significantly immunosuppression are predictive
of morbidity and mortality.3 Hence, the rationale for a
“damage limitation” approach to the initial operation to
pave the way for resection when the patient is systemi-
cally improved.

Two-Stage Laparoscopic Management of Perforated
Sigmoid Diverticular Disease

A retrospective review from Australia4 reports on research-
ers’ experience with 14 patients with PDD managed laparo-
scopically. Ten patients had Hinchey grade 3 purulent peri-
tonitis, 2 had grade 2 contamination, and 2 had grade 4
feculent peritonitis. All patients were treated initially with
laparoscopic lavage and drainage. Eleven patients (79%)
improved and were discharged following a median of 6.5
days (range, 5 to 32), whereas 3 patients did not improve and
underwent acute resection. Of the 11 that settled, 8 patients
subsequently underwent elective resection (7 laparoscopic)
without a stoma at a mean interval of 6 weeks.

Faranda et al5 report on a series of 18 patients with
peritonitis secondary to perforated acute diverticulitis suc-
cessfully managed with emergency laparoscopy. Patients
had extensive peritoneal lavage, the sigmoid lesion was
stuck with biologic glue, the peritoneum was drained, and
antibiotic therapy was given. No patient had a wound
abscess or residual deep collections, and mean postoper-
ative stay was 8 days. Fourteen patients underwent elec-
tive sigmoid resection (13 laparoscopic).

A series of 29 patients6 with purulent perforated sigmoid
diverticulitis successfully initially managed with laparo-
scopic lavage and peritoneal drain insertion reported no
serious complications, and all cases resolved without fur-
ther intervention.

More recently, in a prospective trial from Ireland7 of 92
patients with perforated diverticular disease (Hinchey
grades 2 and 3) managed by laparoscopic lavage, perito-
neal drainage and antibiotics showed favorable results.
The authors report that 89% of patients made an unevent-
ful recovery; morbidity and mortality rates were 4% and
3%, respectively. Two instances of persistent pelvic ab-
scesses, one managed by percutaneous drainage and one
by an open Hartmann’s procedure, were reported; and 2
patients re-presented with diverticulitis during the mean
follow-up period of 36 months.

Two-Stage Management of Perforated Diverticular
Disease in Patients Medically Unfit for Surgery

With patients in whom the risk of anesthesia is prohibi-
tively high due to comorbidity, computerized tomography
(CT) may be performed to confirm the diagnosis of PDD
and establish percutaneous peritoneal drainage under CT
control. A number of small series8–10 of between 10 and 16
patients report on short-term successes of radiological
placement of peritoneal drains for PDD.

Single-Stage Laparoscopic Surgery for Perforated
Sigmoid Diverticular Disease
Hinchey Class 0—Postcolonoscopy.

Several studies report that direct closure of the perforation
has been successfully used. Lovisetto et al11 report lapa-
roscopic suture repair and creation of diverting loop co-
lostomy of an iatrogenic perforated sigmoid diverticulum
following colonoscopy. Their patient was discharged fol-
lowing 8 uneventful postoperative days. Other papers12–14

reports on a successful laparoscopic suture repair of an
iatrogenic postcolonoscopy sigmoid perforation without
diverting colostomy.

A study15 of a recent case series of laparoscopic repair of
iatrogenic postcolonoscopic sigmoid diverticular perfora-
tion reports on 11 attempted (6 successful) laparoscopic
repairs, with a mean perforation size of 2.7cm. Three
patients were immediately converted to open repair; one
patient who underwent repair of a 4-cm perforation
leaked and had a further open repair. Laparoscopy of one
patient who underwent a delayed laparotomy for sepsis
had an initially nondiagnostic laparoscopy.

A case report16 of laparoscopic repair of an iatrogenic
sigmoid diverticular perforation in which the Endostich
device was used following colonoscopy resulted in reop-
eration at day 8 following repair. The authors suggest that
the nature of the Endostich device may have lead to
inadequate bites of the bowel being taken in the closure.

A review17 of 197 laparoscopic colonic wall biopsies for
slow motility in children reported 8 patients (2 not recog-
nized at index operation) requiring closure of mucosal
perforations using endoloops. All 8 recovered well with
no complications.

In a gynecological series of 262 women undergoing pelvic
laparoscopy, Nezhat et al18 describe a technique to iden-
tify iatrogenic sigmoid perforation. Rigid sigmoidoscopy
and air insufflation into the colon is performed whilst the
pelvis filled with saline is observed for air bubbles. They
report that 4 bowel injuries as well as one incomplete
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repair were identified using this technique and repaired
with laparoscopic suturing with no adverse events.

The successful use of the laparoscopic linear stapler to
repair postcolonoscopy diverticular perforation was de-
scribed by Hayashi et al.19 Yamamoto et al20 report a series
of 5 patients with iatrogenic postcolonoscopy perforated
sigmoid diverticula who were successfully treated laparo-
scopically by application of a linear stapler after the edges
of the perforations had been aligned by passing stay
sutures through each side of the perforations.
Hinchey Class 1 and 2.

A report21 of a series of 18 patients from the Cleveland
clinic undergoing laparoscopic sigmoid colectomy for di-
verticulitis suggests that resection is feasible for class 1
disease with no morbidity, mortality, or conversion to
open surgery necessary. However, half of those operated
on for class 2 disease necessitated conversion to open
surgery, and the incidence of morbidity was 33.3%.21 Re-
ports22,23 of other single-center series of laparoscopic sig-
moid colectomy for class 1 and 2 diverticulitis have re-
ported low conversion and complication rates.

A multicenter study24 of laparoscopic resections for diver-
ticulitis revealed a high rate of conversion to open surgery
and a high rate of complications, 18.2% and 28.9% (31.8%
following conversion), respectively. The authors conclude
that such difficult cases be the preserve of highly experi-
enced surgeons. This view is further supported by the
results of a multi-center study showing that more experi-
enced surgeons performed laparoscopic sigmoid colec-
tomy for more complicated cases and had fewer compli-
cations than did less experienced surgeons.25

Hinchey Class 4.

A few reports26,27 exist in the literature of favorable results
with resection and primary anastomosis for class 4 diver-
ticulitis in open surgery. The authors stress that absence of
comorbidity, good response to resuscitation, and avail-
ability of intensive care facilities were key to success in
these highly selected cases.

Secondary Management of Perforated Diverticular
Disease

In 1999, a consensus conference28 held by the European
Association of Endoscopic Surgery concluded that after 2
attacks of diverticulitis, sigmoid colectomy should be con-
sidered and that laparoscopic sigmoid colectomy should
be performed for either uncomplicated cases or after ab-
scess had been drained percutaneously. However, these
and similar North American recommendations have re-

cently been called into question by investigators29 study-
ing 150 patients with diverticulitis who found that having
more than 2 episodes of diverticulitis does not increase
risk of presenting with perforated diverticular disease or
of surgical morbidity or mortality. We feel that currently
contemporary data are insufficient to change management
in this respect.

CONCLUSION

Avoiding need for colostomy is a very attractive prospect
for patients and surgeons. Current evidence on the
2-staged laparoscopic approach to PDD consists of case
series (level 2).

Additional larger case series and controlled trials are re-
quired to establish the benefit of laparoscopic manage-
ment of PDD in the wider surgical community.
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