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Abstract Laparoscopic surgery has become well estab-
lished in the management of both benign as malignant
colorectal disease. However there has not been the same
enthusiasm for the use of laparoscopy in emergency col-
orectal surgery. We have critically review the indications
and the results of the laparoscopic approach for the treat-
ment of acute colorectal disease. A systemic review based
on comprehensive Literature research was made on
Pubmed with the primary objective to identify all clinical
relevant randomized controlled trials (RCT). However,
other reports, population based outcomes studies, case
series and case reports were also included. Cross-link
control was than performed with Google Scholar and
Cochrane library databases. We have reviewed the last
years’ evident literature about this last topic and the results
reported , although mainly early, controversial and focused
on the short term, enabled us to generally conclude that in a
proper setting, laparoscopic colorectal emergency surgery
is feasible, effective, safe and beneficial for patients to be a
part of a common surgical practice, as long as adequate
training is obtained and proper preparation observed when
more advanced procedures are attempted in critically
patients.
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Introduction

Laparoscopy has greatly improved surgical outcomes in
many areas of abdominal surgery. Laparoscopic chole-
cystectomy and antireflux surgery have become the gold
standard procedures, virtually replacing their open coun-
terparts [1]. Other procedures, specifically laparoscopic
emergency ones, have not enjoyed similar universal
acceptance. The reason for this are many: a steep learning
curve, uncertainty about the procedure’s effectiveness for
all the pathology and patients, long operating time, and
lack of tactile feedback, among others [2, 3].

Laparoscopic surgery has become well established in the
management of both benign as malignant colorectal disease.
However there has not been the same enthusiasm for the use
of laparoscopy in emergency colorectal surgery [4, 5].

The aim of this paper is to critically review the indica-
tions and the results of the laparoscopic approach for the
treatment of acute colorectal disease, according to the
newest evidences.

Literature searches and appraisal The primary objec-
tive of the search was to identify all clinical relevant ran-
domized controlled trials (RCT). However, other reports,
population based outcomes studies, case series and case
reports were also included. Studies containing severe
methodological flaws were downgraded. For each inter-
vention, the validity and homogeneity of study results,
effect sizes, safety and economic consequences were
considered.

A systemic review based on comprehensive Literature
research was made on Pubmed.

Limits Activated: Humans, Clinical Trial, Meta-Analy-
sis, Practice Guideline, Randomized Controlled Trial,
Review, English, All Adult: 194 years, published in the
last 15 years.
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Search details: [((“laparoscopy”[MeSH Terms] OR “la-
paroscopic”[All Fields]) AND (“condition-specific key word
”[MeSH Terms] OR “condition-specific key word”[All
Fields])) AND (“humans”[MeSH Terms] AND (Clinical
Trial[ptyp] OR Meta-Analysis[ptyp] OR Practice Guide-
line[ptyp] OR Randomized Controlled Trial[ptyp] OR
Review[ptyp]) AND English[lang] AND “adult”[MeSH
Terms] AND “2000/1/1”[PDat]: “2015/10/1”[PDat])].

After that, limits regarding language, age, publication
date and study type were removed, and full texts from all
the abstracts were used based on specific criteria. The
papers have been selected and classified on the basis of
highest level of evidence, design of the study, and most
recent publication.

Cross-link control was performed with Google Scholar
and Cochrane library databases. In Fig. 1 is reported the
Flowchart of search strategy.

Acute colon obstruction

About 30 % of patients with colorectal cancer present with
acute colon obstruction requiring an emergent treatment [4,
5]. There are several surgical options and the choice among
these options depends on several factors: tumor location,
clinical condition, surgeon expertise and intraoperative
surgical findings postoperative anastomotic leakage [6].

Acute colon obstruction is considered by many an
absolute contraindication to the laparoscopic approach. As
a consequence, this surgery is mainly performed by an
open approach and is associated with significant peri-op-
erative mortality, postoperative morbidity and impaired
quality of life [7].

Studies identified from
Literature research
N=204

Excluded n: 163
Duplicates: 2
Inappropriate references n: 161

Studies screened
N=41

Excluded n: 2
Duplicates: 1
Lack of datan: 1

Studies included
N=39

Flowchart of search strategy

Fig. 1 Flowchart of search strategy
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However, the progressive diffusion of the laparoscopic
approach to both benign and malignant colorectal diseases
and the development of endoluminal stenting is challeng-
ing this practice.

Laparoscopic right hemicolectomy

Data about emergent laparoscopic right hemicolectomy for
obstructing right-sided colon cancer are lacking [8]. It has
been basically proposed with consistency only by the group
of the Prince of Wales Hospital, Hong Kong, so far. Here
first Ng, then Li proposed several retrospective series of
laparoscopic emergent procedures compared to larger ser-
ies of open procedures. They first reported about 7 cases,
later of 43 cases showing less morbidity, faster recovery
and reduced blood loss with an acceptable lymph node
yield [9, 10]. In a more recent and much larger series Li
could not confirm any difference in intra- and post-opera-
tive complications if not a significantly increased proce-
dure time in the laparoscopic group [11].

The interpretation of the results of these studies is lim-
ited by their retrospective nature, the small sample size,
and the lack of long-term oncologic outcomes.

Laparoscopic left hemicolectomy

More literature is available for emergent laparoscopy of
malignant obstruction of the left colon [4-7]. While Hart-
mann’s operation with the formation of an end colostomy
is still the most frequently performed procedure in open
surgery, more often primary anastomosis with a defunc-
tioning stoma is performed still in open surgery fashion [5,
6]. The endoscopic positioning of a colonic stent to solve
obstruction and allow a “bridge” to elective surgery
strategy still struggles to establish, despite this would seem
to allow an elective laparoscopic approach [12]. This
because while colonic stenting offers advantages over
emergency surgery in terms of increase in successful pri-
mary anastomosis, reduction of stoma creation, infections
and overall complications it requires a certain expertise
which is difficult to have available 24/7 [13]. Moreover it
does not improve preoperative mortality and even long-
term survival. In fact, there are still important concerns
regarding risk of tumor cell spreading which might be
responsible of a worse oncologic outcome [14] Further-
more laparoscopy following elective surgery is offered to
less than a quarter of patients [13, 14].

Based on the little evidence currently available, the
European Society for Gastrointestinal Endoscopy has
recently published new guidelines for the use of SEMS for
obstructing colonic and extracolonic cancer [15, 16], that
can be summarized in the following four
recommendations:
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e Prophylactic colonic metal stent placement is not
recommended and should be reserved for symptomatic
patients with imaging evidence of obstruction;

e Colonic metal stent placement as a bridge to elective
surgery is not recommended

e Colonic metal stent placement is an alternative to
emergency surgery only in case of increased risk of
postoperative mortality

e Colonic metal stent placement is recommended as the
preferred treatment for palliation.

The results of two ongoing RCTs comparing SEMS as
“bridge to surgery” and emergency surgery for left-sided
colonic malignant obstruction are expected to better clarify
the oncologic impact of this minimally invasive strategy:
the Colorectal Stent Trial (CreST) [17], and the ESCO trial
[18]. Both studies have closed recruitment recently and
publication of results is now awaited.

Iatrogenic perforations

Early recognition of perforation during diagnostic or ther-
apeutic endoscopy allows immediate repair of the defect
endoscopically if feasible [19]. For those non recognized
immediately or failed to repair, emergency surgery is
mandatory and may be approached laparoscopically. The
options include a laparoscopic lavage and drainage, even-
tual defunctioning stoma, or a segmental resection with or
without primary anastomosis [20].

Evidence of advantages of laparoscopy is scarce. It
relies mainly on a study in which 11 patients with iatro-
genic perforation were operated on laparoscopically and
compared to 7 patients operated by open surgery [21],
showing less overall morbidity and shorter hospital stay in
the laparoscopic group.

Inflammatory bowel disease

While laparoscopic elective surgery showed benefits in the
management of both ulcerative colitis and Crohn’s disease
of the colon, compared to open surgery [22], in the emer-
gency setting, the advantages of laparoscopy over open
surgery are not so evident due to the limited data available.
Based on the evidence of case-matched studies with few
cases in each series, a limited advantage in terms of overall
morbidity may be observed. Some of the studies are also
difficult to analyze for the differences between the two
groups compared: Nash compared a majority of patients in
the laparoscopic group with toxic colitis whereas in the
open group there were more patients with obstruction and
perforation [23], Watanabe included in the laparoscopic

group also hand-assisted procedures [24]. Some studies
show similar complication rates and morbidity between
open and laparoscopic surgery [25]. Only Seshadri found
significantly fewer peri-operative complications in the
laparoscopic group [26].

Acute diverticulitis

The Hinchey classification is the most common grading
system used for the classification and treatment of com-
plicated diverticulitis [27]. While Hinchey grade I and II
patients are successfully managed in most cases by con-
servative treatment, surgery is needed in the presence of
peritonitis secondary to perforated diverticulitis (grade III
and IV according to Hinchey classification).

The traditional surgical treatment of Hinchey III and IV
patients includes open sigmoid colon resection with end
colostomy and left hemicolectomy with primary anasto-
mosis with or without diverting stoma. Early postoperative
mortality rates is about 10-20 % after both sigmoid
resection and end colostomy and resection and primary
anastomosis. In addition, up to 70 % of patients undergoing
non-restorative resection do not have their colostomy
reversed and when it is reversed the anastomotic leakage
reported in the literature is as high as 14 % [28, 29].

In 1996, a minimally invasive approach to patients with
Hinchey III diverticulitis based on intravenous antibiotics
and laparoscopic peritoneal lavage was proposed to avoid
urgent resective surgery, and stoma creation including their
high morbidity and mortality [30]. The rationale was that
“in the vast majority of patients with generalized peri-
tonitis secondary to perforated diverticular disease, there is
no evidence of fecal contamination, and the perforation is
already sealed or cannot be found at surgery” [31].

Since 2008, when the first “positive” large multicenter
prospective study about laparoscopic peritoneal lavage was
published by Myers in [32], several papers have been
published about the topic. Cirocchi [33] recently published
a systematic review of those studies aiming to evaluate the
outcomes, of this minimally invasive strategy, primarily
the success rate of laparoscopic peritoneal lavage. This was
defined as the rate of patients alive without surgical treat-
ment for a recurrent episode of diverticulitis or complica-
tion from diverticular disease. Of the 19 articles published
between 1996 and 2013, 10 were cohort studies, 8 case
series, and 1 controlled clinical trial for a total of. 871
patients analyzed with up to 96 months of follow-up. The
success rate of laparoscopic peritoneal lavage was 24.3 %.
The overall conversion rate for Hinchey III and Hinchey IV
patients was 1 and 45 %, respectively. The 30-day post-
operative mortality rate was 2.9 % as a result of multiple
organ failure for sepsis and pulmonary embolism. The
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30 day postoperative reintervention (surgery or percuta-
neous drainage) rate was 3.8 %: most common causes were
sepsis from generalized peritonitis or intra-abdominal
abscess and colonic fistula The hospital readmission rate
after the laparoscopic peritoneal lavage was 3.4 %: main
reasons were recurrent diverticular phlegmon, generalized
peritonitis, colo-vesical fistula, missing colon cancer,
inflammatory colonic stenosis and pelvic abscess. A rein-
tervention (colon resection or percutaneous drainage) was
necessary in 19 (63.3 %) of the 30 patients readmitted to
the hospital. Elective laparoscopic sigmoid resection was
performed in 35.8 % of patients. The timing of the
laparoscopic procedure varied greatly, ranging from
2 weeks to 21 months from the laparoscopic peritoneal
lavage. In this group of patients, the conversion rate to
open surgery 4.2 %. It has to be pointed out that the
technique of laparoscopic lavage is not yet standardized so
that there was a vast heterogeneity among the included
studies, even in considering the criteria for a further routine
sigmoidectomy after resolution of the acute phase.

Four RCTs have been initiated to better define the role of
laparoscopic peritoneal lavage in patients with purulent peri-
tonitis secondary to perforated diverticulitis. A few months
ago, short-term results of the DILALA trial were published
showing feasibility and safety of laparoscopic lavage as
treatment for patients with Hinchey III diverticulitis [34]. A
total of 83 patients with purulent peritonitis were randomized.
Some 39 patients undergoing laparoscopic peritoneal lavage
and 36 treated by an Hartmann procedure were available for
analysis. Similar early postoperative morbidity and mortality
rates were found in the two groups. Patients undergoing
laparoscopic lavage had a shorter operative time, and shorter
hospital stay. On the other side, concerns have been risen
about the use of laparoscopic lavage even in selected patients
after results of the LADIES trial were presented. This was the
largest study on peritoneal lavage designed. Patients with
purulent peritonitis were randomized to laparoscopic lavage
and drainage, sigmoidectomy with primary anastomosis and
sigmoidectomy with end colostomy in a 2:1:1 ratio. Recruit-
ment was stopped early for the laparoscopic lavage and drai-
nage arm due to safety issues, while the two other arms are still
continuing the recruitment [35]. On the same way are the early
results of the SCANDIV trials: among patients with likely
perforated diverticulitis and undergoing emergency surgery,
the use of laparoscopic lavage vs primary resection did not
reduce severe postoperative complications and led to worse
outcomes in secondary end points. These findings do not
support laparoscopic lavage for treatment of perforated
diverticulitis [36].

The last still ongoing trial is LAPLAND: its results is needed
with the hope to more clearly establish the role of laparoscopic
peritoneal lavage in the treatment of patients with purulent
peritonitis secondary to acute perforated diverticulitis [37].
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The most obvious advantage advocated by the support-
ers of this technique consists in the avoidance of a large
laparotomy and derivative procedures, thus, reducing their
consequent complications. Also a reduction of postopera-
tive pain and the subsequent use of analgesics, a lowering
of surgical site infections, a potential reduction of the rate
of incisional hernias, and an amelioration in postoperative
disability should be considered. In addition, the recurrence
rate of acute diverticulitis’hattacks requiring hospitaliza-
tion is low, and in most patients there is no need for a
deferred colonic resection. Whenever an elective colonic
resection is indicated, laparoscopic peritoneal lavage
reduces adhesions, therefore, facilitating the laparoscopic
approach [33, 38].

According to the controversial evidence -currently
available in the literature, laparoscopic peritoneal lavage
should be considered an option for the treatment of puru-
lent peritonitis secondary to perforated diverticulitis. In
addition, the laparoscopic exploration of the peritoneal
cavity helps categorize patients and better plan the surgical
approach. However, the quality of evidence is still quite
low; therefore, despite promising results, it seems too early
to recommend the routine use of laparoscopic peritoneal
lavage in clinical practice. As stated by the American
Society of Colon and Rectal Surgeons (ASCRS) [39], “the
poor quality of the existing literature on peritoneal lavage
in aggregate and the inherent selection bias in the literature
are major obstacles in advocating the widespread adoption
of the laparoscopic lavage; the safety of lavage for purulent
or fecal peritonitis has not been proven or disproven by the
published studies to date”.

The low reversal rate of Hartmann’s procedure is well
known. In order to improve the permanent stoma rate,
different approaches were proposed. Two RCTs appeared
recently, comparing left colon resection with primary
anastomosis and loop ileostomy) or non-restorative colon
resection (left colon resection with end colostomy).
Although both with an insufficient sample size, and with
only few cases treated laparoscopically in only one study,
both studies could demonstrate a significantly higher stoma
reversal rate after primary anastomosis versus non-
restorative resection [40, 41]. In truth both studies showed
some flaws. Binda had planned a sample size of 600
patients and was forced to close the study after 9 years and
only 90 patients recruited for the difficulty to enroll cases.
On the contrary, Oberkofler closed the study prematurely
for the evidence at an interim report of a significant better
performance of the primary anastomosis group over the
other mainly in terms of stoma reversal, although the
sample size was calculated on the complications rate. It is
known that trials stopped early with small numbers are at
risk for overestimating any observed treatment effect. It is
hard to know how premature termination affected
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outcomes because it may have occurred at a time when the
desired outcome was temporarily favored. In fact, based on
the primary endpoint set as the total complications, this
trial demonstrated no benefit of primary anastomosis over
Hartmann’s procedure. However much larger randomized
controlled trials with strict eligibility criteria and random-
ization are required to answer this question.

Conclusion

With rapidly advancing technology and a greater number
of trained surgeons, use of laparoscopy is emerging as the
gold standard in the elective setting. More recently, sur-
geons are now attempting to take on the challenge of more
complex interventions including emergency laparoscopic
colorectal surgery.

We have reviewed the last years’ evident literature
about this last topic and the results reported, although
mainly early, controversial and focused on the short term,
enabled us to generally conclude that in a proper setting,
laparoscopic colorectal emergency surgery is feasible,
effective, safe and beneficial for patients to be a part of a
common surgical practice, as long as adequate training is
obtained and proper preparation observed when more
advanced procedures are attempted in critically patients.

However, every surgeon has to decide the best approach
according to a personal evaluation of his own experience,
the particular clinical situation (selection of an appropriate
case is important especially in the early part of any learning
curve), his proficiency (and the experience of his team)
with the various techniques and the specific organizational
setting in which he is working. Early conversion is
preferable where technical problems are anticipated. A low
threshold for conversion carries only minor disadvantages
for the patient.

Last but not least, Laparoscopy must not be used as an
alternative to good clinical judgment.
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