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Abstract

Introduction: Over the years various therapeutic techniques for diverticulitis have been developed. Laparoscopic
peritoneal lavage (LPL) appears to be a safe and useful treatment, and it could be an effective alternative to colonic
resection in emergency surgery.

Aim: This prospective observational study aims to assess the safety and benefits of laparoscopic peritoneal lavage
in perforated sigmoid diverticulitis.

Material and methods: We surgically treated 70 patients urgently for complicated sigmoid diverticulitis. Thirty-two
(45.7%) patients underwent resection of the sigmoid colon and creation of a colostomy (Hartmann technique);
21 (30%) patients underwent peritoneal laparoscopic lavage; 4 (5.7%) patients underwent colostomy by the Mikulicz
technique; and the remaining 13 (18.6%) patients underwent resection of the sigmoid colon and creation of a col-
orectal anastomosis with a protective ileostomy.

Results: The 66 patients examined were divided into 3 groups: 32 patients were treated with urgent surgery accord-
ing to the Hartmann procedure; 13 patients were treated with resection and colorectal anastomosis; 21 patients
were treated urgently with laparoscopic peritoneal lavage. We had no intraoperative complications. The overall
mortality was 4.3% (3 patients). In the LPL group the morbidity rate was 33.3%.

Conclusions: Currently it cannot be said that LPL is better in terms of mortality and morbidity than colonic resection.
These data may, however, be proven wrong by greater attention in the selection of patients to undergo laparoscopic
peritoneal lavage.

Key words: laparoscopic peritoneal lavage, Hartmann’s procedure, diverticular disease, colon resection, urgency.

verticulosis, diverticulitis and diverticular bleeding.

Introduction Diverticulosis is the presence of diverticula within

Diverticulosis of the colon is a common condition
in Western countries [1]. The prevalence is largely
age-dependent, and it is uncommon in people under
the age of 40, where the prevalence is estimated at
approximately 5%, increasing to 65% in those aged
65 or more [2]. Diverticular disease consists of di-

the colon; diverticulitis is the inflammation of a di-
verticulum [3]. Diverticulitis can range from simple
forms characterized by modest inflammation to
complicated forms characterized by pericolic ab-
scesses, perforations and fecal peritonitis [1, 4]. Ab-
dominal sepsis related to complicated diverticulitis
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is defined according to Hinchey’s classification, with
abscess formation scored as Hinchey | or Il, puru-
lent peritonitis as Hinchey Ill, and fecal peritonitis as
Hinchey IV [5]. The management is dictated by the
stage of the disease at the time of its presentation
and by the response of the patient to the initiated
treatment [6, 7]. Over the years different therapeutic
techniques for diverticulitis have been developed.
The treatment of choice in non-peritonitis forms
can be conservative medical treatment (Hinchey )
or percutaneous drainage (Hinchey Il). On the oth-
er hand, in more severe forms (Hinchey Il and 1V),
surgical resection (Hartmann procedure vs. colon re-
section and anastomosis with or without stoma) is
still considered the treatment of choice by most sur-
geons [8-10]. Several authors report that the latter
two procedures are burdened by high rates of mor-
tality and morbidity [11-13]. The advent of laparo-
scopic surgery in the treatment of abdominal emer-
gencies and in colon surgery has led surgeons to use
a minimally invasive approach for the treatment of
complicated diverticulitis, with a growing number
of studies and amount of experience. Laparoscopic
peritoneal lavage (LPL), described for the first time
in 1996 by O’Sullivan [14], appears to be a safe and
useful treatment, and it could be an effective alter-
native to colonic resection in emergency surgery [10,
15, 16]. It is interesting to study the rate of incidence
of recurrent diverticulitis in patients undergoing LPL.
It is also important to decide when to perform a co-
lonic resection electively after LPL [17].

Aim
This prospective observational study aims to as-

sess the safety and benefits of laparoscopic perito-
neal lavage in perforated sigmoid diverticulitis.

Material and methods

In the period between January 2007 and Decem-
ber 2014, we treated surgically 70 patients urgently
for complicated sigmoid diverticulitis. From the anal-
ysis of these cases it appeared that 32 (45.7%) pa-
tients underwent resection of the sigmoid colon and
creation of a colostomy (Hartmann technique); 21
(30%) patients underwent peritoneal laparoscopic
lavage; 4 (5.7%) patients underwent a “double-bar-
rel” colostomy (Mikulicz’s technique); and the re-
maining 13 (18.6%) patients underwent resection of
the sigmoid colon and creation of a colorectal anas-
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tomosis with protective ileostomy. In this paper we
will refer to the cases treated in emergency for com-
plicated acute diverticulitis, and we will compare
the results obtained in the patients who underwent
resection-anastomosis at one time with ileostomy
protection with those of the patients treated with
the Hartmann technique and with those of the pa-
tients submitted only to peritoneal wash (in total
66 patients). We excluded from our analysis patients
treated with Mikulicz’s technique due to the small
number of cases. All the patients examined in this
study underwent preoperative clinical examination
and blood tests, abdominal ultrasound and abdomi-
nal CT with contrast medium. We performed an LPL
in patients who were hemodynamically stable, where
the pre-operative tests showed covered perforated
diverticula (that are perforated diverticula not free in
the abdomen) or localized peritonitis or in the cases
where it was not possible to exclude a complicated
diverticulitis. In these cases it was up to the operator
to decide between open or laparoscopic surgery, and
it was still up to him to perform Hartmann’s tech-
nique or a resection with anastomosis. When we
performed the LPL, we adopted the same technique
described by other authors [14, 15, 18-21]. Normal-
ly we used three trocars (two 10-12 mm and one
5 mm). We began with a thorough evaluation of the
peritoneal cavity in order to assess the feasibility
and safety of the procedure. In patients with many
adhesions we did not perform any adhesiolysis; if
any perforation was detected, resection was man-
datory so the patients were excluded from the LPL
group. Then we carried out intra-peritoneal lavage
with saline solution without antibiotics; we did not
use a predetermined amount of saline solution: the
irrigation continued until we obtained a clear fluid.
At the end of the procedure one or two drains were
placed and unstable patients were sent to intensive
care. After the surgery, the patients were treated
with broad-spectrum antibiotics with fasting from
5 to 7 days. All patients who were subjected to LPL
at 8-12 weeks were then subjected to colonoscopy
or virtual colon computed tomography (CT) scan.

Results

The characteristics of the enrolled patients are
summarized in Table I. The mean age of the patients
was 66.92 +£11.03 years. The median body mass
index (BMI) was 26.7 +4.72 kg/m?. The median fol-
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Table I. Characteristics of enrolled patients

Characteristics Result
Total 70
Gender (male/female), n 28/42
Age [years]* 66.92 +11.03
BMI [kg/m?]* 26.7 +4.72
ASA score, n (%):
| 19 (27.1)
I 38 (54.3)
Il 9 (12.9)
\Y% 4(5.7)
Comorbidity (Y/N) 42/28
Hinchey stage, n (%):
Il 65 (92.9)
\Y% 5(7.1)
Type of procedure, n (%):
Direct anastomosis 13 (18.6)
Hartmann 32 (45.7)
Peritoneal lavage 21 (30.0)
Mikulicz 4(5.7)

*Values are expressed as mean + SD.

low-up was 30.45 +25.94 months. According to the
American Society of Anesthesiologists (ASA) classi-
fication, 19 (27.1%) patients were ASA |, 38 (54.3%)
patients were ASAII, 9 (12.9%) patients were ASA Il
and 4 (5.7%) patients were ASA IV. The 66 patients
examined were divided into 3 groups: 32 patients
(27 Hinchey Ill and 5 Hinchey IV) were treated with
urgent surgery according to the Hartmann procedure;
13 patients (Hinchey Ill) were treated with resection
and colorectal anastomosis (in all cases a protective il-
eostomywasalso performed); 21 patients (Hinchey 1)
were treated urgently with laparoscopic peritone-
al lavage. We had no intraoperative complications.

Table II. Follow-up details

Parameter Result
Mean follow-up [months] 30.45 £25.94
Overall mortality, n (%) 4(5.7)
Disease recurrence after peritoneal 7(33.3)
lavage, n (%)

Elective surgery after peritoneal 6 (28.57)
lavage, n (%)

Urgent surgery after peritoneal lavage 4 (19.04)

(Hartmann procedure), n (%)
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Figure 1. Cumulative risk of mortality after Hart-
mann procedure

The overall mortality was 4.3% (3 patients). Deaths
were found only in the group of patients undergoing
the Hartmann procedure (Figure 1), 3 of 32 (9.4%)
patients. All these patients were ASA 4 and had
Hinchey IV disease. The morbidity rate in patients
undergoing Hartmann’s procedure was 3.1% (just
1 patient re-operated for bowel obstruction). In the
LPL group the morbidity rate was 33.3%.

Analyzing the follow-up data in patients under-
going LPL (Table I1), we found that the procedure was
successful in 14 (66.7%) patients while 7 (33.3%)
patients required re-hospitalization for sigmoid di-
verticulitis (Figure 2). Elective laparoscopic sigmoid
resection, with creation of a colorectal anastomosis
without protective ileostomy, was performed in 6
(42.85%) of the 14 patients for whom LPL had been
successful. The reason for surgery was the presence,
at the post-operative investigations, of important
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Figure 2. Disease free survival after peritoneal
lavage
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signs of inflammation of the colon with a high risk
of recurrence of the disease or the presence of ste-
nosis. In the group of patients who required re-hos-
pitalization for sigmoid diverticulitis (33.3%), 4 pa-
tients were treated urgently and underwent open
surgery for resection of the sigmoid colon and cre-
ation of a colostomy (Hartmann’s technique), while
3 patients underwent electively, after medical thera-
py, laparoscopic sigmoid resection with primary co-
lonic anastomosis without protective ileostomy.

Discussion

Treatment for diverticulitis is constantly chang-
ing. The debate on what is the most appropriate
treatment is particularly heated. Over the last twen-
ty years it has gone from interventions with open
surgery to minimally invasive interventions. It has
shown that therapeutic treatment must be based
on the state of the patient’s disease, ranging from
medicinal treatment to surgery depending on the
Hinchey stage [1, 8, 22]. The debate focuses main-
ly on complicated forms. There is a controversy
about what constitutes the ideal treatment of per-
forated diverticulitis. Basically two approaches have
emerged over the years to treat this type of patient:
resection of the inflamed and perforated colon with
a colostomy (Hartmann’s procedure), or resection
with primary colonic anastomosis (with or without
an ileostomy) [4, 13, 23]. Despite the progress in this
field, these two methods have morbidity correspond-
ing to 34—-44% for Harman’s procedure and 23-29%
for primary colonic anastomosis; the mortality rate
is 15-19% for Hartmann’s procedure and 9-20% for
primary colonic anastomosis[12, 13,17, 23]. The LPL
generated interest in order to reduce morbidity and
mortality related to these surgical techniques. Lap-
aroscopic lavage for the management of perforated
diverticulitis was originally described in eight pa-
tients with full resolution [14]. Later in 2008, Myers
et al. published an article reporting a success rate of
95% in 92 patients undergoing LPL. The same article
reported morbidity and mortality rates of 4 and 3%,
respectively [18]. The systematic review of Tooren-
vliet et al., published in 2010, including 231 patients
undergoing LPL, showed success of the procedure in
95.4% of cases, with mortality of 1.7% and morbid-
ity of 10.4% [11]. The review article of Afshar and
Kurer [24] reported a morbidity rate of 18.9% and
a mortality rate of 0.25%. The results obtained in our
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series are similar to those of previous studies[11, 17,
18, 24]. Our mortality rate, in patients undergoing
LPL, was 0% and our morbidity rate was 33.3%. The
LPL was successful in 66.7% of cases. In 6 patients
(42.5% of all patients undergoing LPL) it allowed us
to avoid a colostomy by performing a delayed pri-
mary anastomosis. According to another study, LPL
could also be used as a bridge therapy to avoid a co-
lostomy [10]. The randomized controlled trial DILALA
[16] seems to confirm the feasibility and safety, in
the short term, of laparoscopic lavage in Hinchey
type Ill patients. The short-term results of this study
[16] do not show differences in mortality or overall
morbidity among patients undergoing LPL and those
undergoing Hartmann'’s resection. Another random-
ized study compared laparoscopic lavage with sig-
moidectomy: the LOLA group of the LADIES trial [25].
This trial was terminated earlier for safety reasons.
In fact, the authors reported that LPL does not re-
duce morbidity and mortality compared to sigmoid-
ectomy, although laparoscopic peritoneal lavage did
result in a higher acute reintervention rate. In the
article, however, it is emphasized that the highest
rate of reinterventions does not cause higher mor-
tality [25]. In the SCANDIV trial, which is consistent
with the LOLA trial, the reoperation rate was higher
in the LPL group (20.3%) than in the resection group
(5.7%) [26]. In the study of the Scandiv Study Group,
the authors note that LPL was not so effective as re-
section in eradicating the primary focus of infection.
Our data are consistent with those of the above trial.
They do not show a statistically significant reduction
in mortality and morbidity of patients with LPL com-
pared to those treated with colonic resection. How-
ever, some consideration should be made on the use
of LPL. The most important consideration is that LPL
must be reserved for carefully selected patients [27].
If there is a perforation, a resection must always be
made (Hartmann vs. colon resection and anastomo-
sis). The challenge is to identify patients without
a perforation who could benefit from LPL and those
with occult perforation where the LPL would fail.
Laparoscopic peritoneal lavage also allows colonic
resection to be avoided for those patients whose
pre-operative examinations do not exclude a perfo-
rated diverticulitis. So LPL can improve the quality of
life in selected patients, allowing them to overcome
the acute phase of diverticulitis, and postponing the
resection and colonic anastomosis. This will avoid
subjecting these patients to a colostomy.

Videosurgery and Other Miniinvasive Techniques 2, June/2016



Conclusions

Currently it cannot be said that LPL is better in
terms of mortality and morbidity than colonic re-
section. Modern studies have rejected the initial ex-
pectations about LPL’s superiority in relation to the
other surgical techniques. These data may, however,
be proven wrong by greater attention in the selec-
tion of patients to undergo laparoscopic peritoneal
lavage. In addition, a parameter that should be con-
sidered in assessment of the advantages of LPL is
the patient’s quality of life. Anyway, at the moment,
in no case may patients with colonic perforation be
subjected to laparoscopic peritoneal lavage.
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