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Abstract
Laparoscopic lavage and drainage is a novel approach 
for managing patients with Hinchey Ⅲ diverticulitis. 
However, this less invasive technique has important 
limitations, which are highlighted in this systematic 
review. We performed a PubMed search and identified 6 
individual series reporting the results of this procedure. 

An analysis was performed regarding treatment-related 
morbidity, success rates, and subsequent elective sig
moid resection. Data was available for 287 patients 
only, of which 213 (74%) were actually presenting with 
Hinchey Ⅲ diverticulitis. Reported success rate in this 
group was 94%, with 3% mortality. Causes of failure 
were: (1) ongoing sepsis; (2) fecal fistula formation; 
and (3) perforated sigmoid cancer. Although few pati
ents developed recurrent diverticulitis in follow-up, 106 
patients (37%) eventually underwent elective sigmoid 
resection. Our data indicate that laparoscopic lavage 
and drainage may benefit a highly selected group of 
Hinchey Ⅲ patients. It is unclear whether laparoscopic 
lavage and drainage should be considered a curative 
procedure or just a damage control operation. Failure 
to identify patients with either: (1) feculent peritonitis 
(Hinchey Ⅳ); (2) persistent perforation; or (3) perfo
rated sigmoid cancer, are causes of concern, and will 
limit the application of this technique.
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Core tip: Laparoscopic lavage and drainage for puru
lent peritonitis due to perforated diverticulitis has 
many limitations, which have been overlooked in the 
previously published case series of the literature. The 
available data from the unique RCT indicates that these 
results will not be reproduced in a trial where patients’ 
selection is avoided. There are three main limitations 
to the technique: (1) the risk of missing a persistent 
(incompletely sealed) perforation - 30% of cases; (2) 
the risk of missing fecal peritonitis enclosed within the 
sigmoid loop - 10% of cases; and (3) the risk of missing 
sigmoid carcinoma - 10% of cases).  
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INTRODUCTION
Severe septic complications of sigmoid diverticulitis, 
such as abscesses and peritonitis, are common emer­
gencies in Western countries. While patients presenting 
with Hinchey stages Ⅰ/Ⅱ (pericolic and extra-mesocolic 
abscesses) are conservatively managed, those presen­
ting with purulent (Hinchey Ⅲ) or feculent (Hinchey 
Ⅳ) peritonitis undergo emergency surgery[1]. Most sur­
geons agree that a Hartmann procedure remains the 
best approach for Hinchey Ⅳ patients[2]. This operation, 
however, is associated with significant morbidity and 
mortality, as well as the need for a second operation, 3 
mo later, to restore intestinal continuity. Patients with 
Hinchey Ⅲ diverticulitis may benefit from less invasive 
approaches, and since the 1990s, laparoscopic lavage 
and drainage (LLD) was proposed as an alternative to 
resection procedures (either with or without primary 
anastomosis) for Hinchey Ⅲ patients presenting with 
generalized purulent peritonitis[3] (Table 1). According 
to its proponents, this novel approach represents a 
definitive treatment for most patients presenting with 
diffuse purulent peritonitis of diverticular origin[4]. 

Unfortunately, 20 years after its first description[5], 
it appears that LLD has failed to gain popularity: There 
are less than 15 series published so far, and many are 
limited to less than 10 patients, which is surprising in 
the view of the large number of emergency procedures 
performed for complicated sigmoid diverticulitis. As an 
example, between 1996 and 2006, there were 500000 
admissions in English NHS hospitals for a primary 
diagnosis of diverticular disease and 22000 patients 
underwent emergency surgery[6]. The aim of this syste­
matic review is to critically assess the existing data 
regarding the use of LLD for Hinchey Ⅲ diverticulitis. 
 
DEFINITIONS
Hinchey Ⅲ  diverticulitis
Hinchey Ⅲ stage is defined by the presence of pus in 
the four quadrants of the abdomen. It’s a generalized 
peritonitis of diverticular origin but there is absence 
of feces in the abdominal cavity. Hinchey Ⅲ is a life-
threatening condition with a high morbidity and mor­
tality. Many patients present often with renal failure, 
dehydration, and require immediate surgical attention. 
Of note, the distinction between stages Ⅲ and Ⅳ is 
not possible by clinical examination, and the definitive 
diagnosis is made in the operating room during surgical 
exploration: In some cases, computed tomography scan 
imaging provides useful preoperative information, and 
may demonstrate the presence extra-intestinal feces 
(Figures 1 and 2). 

Either the presence of a small amount of fluid in 
the Douglas pouch, or the presence of free air in the 

peritoneal cavity are not sufficient criteria for classifying 
the patient’s condition as Hinchey Ⅲ. Both findings are 
common in Hinchey Ⅰ/Ⅱ patients, but these latter two 
categories have a much better prognostic due to the 
absence of diffuse peritonitis. 
 
Laparoscopic lavage-drainage
Laparoscopic lavage is a technique, which aims at 
treating the consequences of the perforation, and 
not the cause itself. Since many patients have, at 
the time of surgery, a perforation, which is sealed by 
the omentum or the small bowel, no attempt should 
be made to mobilize the sigmoid loop. A 4-trocars 
technique is recommended in order to gain access to 
the Douglas pouch and thoroughly wash the abdominal 
cavity with 5-10 L of warm saline, until the fluid in the 
suction catheter comes back clear. Two drains are left 
in the Douglas pouch and the left iliac fossa usually, 
and intravenous (iv) antibiotics prescribed for 5-10 d 
postoperatively[7].
 
RATIONALE
Laparoscopic lavage is primarily a damage control 
approach, which aims at minimizing the consequences, 
and not treating the cause of peritonitis itself. In the 
case of Hinchey Ⅲ diverticulitis, the assumption made 
by the proponents of the technique is that the sigmoid 
perforation is sealed at the time of the operation, so 
that LLD and iv antibiotics are sufficient to cure the 
patient. This may be true for some Hinchey Ⅲ patients, 
but recent evidence suggest that 37% of patients 
who underwent emergency sigmoid resection showed 
persistent bowel perforation on review of histology[8]. 

The critical point is to determine whether: (1) LLD 
is a definitive technique - meaning that the patients’ 
problems of diverticulitis are for ever taken care of; or 
(2) LLD is merely a damage control procedure, which 
aims to delaying definitive treatment (elective sigmoid 
resection) a couple of months later[9]? It is interesting 
to note that the authors of the various series do not 
always agree on that issue. To simplify and summarizes 
the current debate, authors from the United Kingdom 
generally consider that laparoscopic lavage is a definitive 
treatment and that diverticulitis recurrence rarely occurs 
afterwards, thus precluding the need for subsequent 
sigmoid resection[10]. By contrast, authors from France 
believe that most patients successfully managed with 
LLD in the emergency setting will eventually need a 
sigmoid resection - they consider in fact that this appro­
ach is not a definitive treatment for diverticulitis[3]. 
These differences in the philosophy of this approach 
are important to emphasize, since its results are to be 
evaluated in a different manner.
 
DATA ANALYSIS
We performed a PubMed search with the terms “per­
forated diverticulitis” and “laparoscopic lavage” and 
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retrieved 6 series for a total of 279 patients who under­
went LLD, but 200 patients only were classified as 
Hinchey Ⅲ[7,11-15]. No indication was given upon the 
selection process, therefore it is impossible to know 
how many patients were not considered candidates 
for LLD; the small number of procedures raises the 
question that those 200 patients were selected in some 
way, most probably because they presented with less 
severe condition. Interestingly, the literature search 
revealed that LLD is often performed in patients with 
Hinchey Ⅱ diverticulitis, a condition that usually does not 
require operative management: Thus, 25% of patients 
underwent unnecessary surgery, and represent a sub­
group in which a so-called “minimally invasive” approach 
was actually overtreatment.

Reported success rates in these 6 series were extre­
mely good: 94% of patients were successfully managed 
with LLD, with minimal (2%) mortality. Causes of failure 
were: (1) persistent sepsis; (2) fecal fistula formation; 
and (3) perforated sigmoid cancer. Although few patients 
developed recurrent diverticulitis in follow-up, 98 (49%) 
eventually underwent elective sigmoid resection (Table 
2). There were wide variations (2%-50%) in the rate of 
recurrent diverticulitis after LLD. Not surprisingly, these 
differences translated into wide variations in the rate of 
subsequent sigmoid resections (0%-100%). 
 

PROSPECTIVE RANDOMIZED TRIALS
So far, there is only one published RCT on this topic 
(LADIES[16]), but laparoscopic lavage is currently 
assessed in 3 other trials, conducted in Ireland (LAP­
LAND) and Scandinavia (SCANDIV AND DILALA[17,18]). 
The Dutch LADIEs trial, however, was prematurely 
interrupted because of an exceedingly high rate of 
complications in the LLD group. The causes of failure 
in the lavage group were: Death (4%); surgical re-
intervention (20%); recurrent abscess (20%); even 
worse, 5 (11%) patients were eventually diagnosed 
with sigmoid carcinoma. The authors of the study 
reported that, since the surgeons made no attempt to 
free the sigmoid colon from adjacent structures, large 
persistent perforations were missed. In the small group 
(46 patients) of LLD, there were a total of 28 surgical re-
interventions, and it is therefore not surprising that the 
Safety Monitoring Board of the study decided to interrupt 
patients’ inclusion in the LLD arm of the trial. 

The first lesson from the RCT is therefore that LLD is 
definitively not indicated for Hinchey Ⅳ patients. LLD is 
also not a good operation for patients with a persistent 
perforation. These individuals present with severe co-
morbidities and have a high operative mortality due to 
sepsis. Resection surgery still remains the best option 
in this situation. We believe that the main problem 
of LLD is the absence of a surgical diagnosis: If the 
surgeon deliberately abandons the prospect of removing 
adhesions surrounding the source of infection, then he 
may overlook: (1) the cause of perforation (cancer vs 
diverticulitis); (2) the severity of perforation (sealed 
vs persistent); and (3) the presence of extra-digestive 
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Figure 1  Computed tomography scan of Hinchey Ⅲ diverticulitis.

Figure 2  Computed tomography scan of Hinchey Ⅳ diverticulitis - a 
contra-indication for laparoscopic lavage and drainage.

Table 1  Hinchey classification and stage-adjusted outcomes 
and therapeutic approaches

Stage Definition Mortality (%) Treatment

Ⅰ Small abscess (> 4 cm)   0 iv antibiotics
Ⅱ Large (> 4 cm) abscess   5 iv antibiotics + drainage
Ⅲ Purulent peritonitis 25 LLD, PA or Hartmann
Ⅳ Fecal peritonitis 50 Hartmann

PA: Left colectomy with primary anastomosis; LLD: Laparoscopic lavage 
and drainage; iv: Intravenous.

Table 2  Published series of laparoscopic lavage and drainage 
with clinical outcomes and need for subsequent sigmoid 
resection

Ref. n Hinchey 
Ⅲ (%)

Success 
(%)

Mortality 
(%)

Sigmoid 
resection (%)

Myers et al[7] 100   67 93 4     0
Radé et al[11]   24   75 88 0 100
Karoui et al[12]   35 100 97 0   76
White et al[13]   35   31 77 0   69
Liang et al[14]   47   76 96 0   47
Vennix et al[16]   46 100 76 9   34
Total 287   74 94 3   37
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with diffuse purulent peritonitis of diverticular origin.
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will not benefit from LLD - and this important limitation 
should be explained to the patient and his family before 
the operation. Recent evidence suggests that the rate 
of occult neoplasia is 10% in patients presenting with 
sigmoid perforation[20,21].

Finally, a high number of patients will recur after 
laparoscopic lavage, and present again with similar 
symptoms 2-6 mo after LLD. In our experience, this 
approach should therefore not be considered as a defini
tive treatment, but preferably as an attempt to avoid 
sigmoidectomy in the emergency setting. In summary, 
this approach has important limitations: It is not needed 
for Hinchey Ⅰ-Ⅱ patients; it is not efficient for Hinchey 
Ⅳ patients; most patients with Hinchey Ⅲ diverticulitis 
will not be cured, and will require a definitive resection, 
meaning a second operation three months later, or 
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with a worst prognosis and probably a very difficult 
operation 2-4 wk later. In conclusion, this approach has 
important limitations, and is not a safe alternative to 
sigmoid resection surgery for patients with Hinchey Ⅲ 
diverticulitis.

CONCLUSION
Laparoscopic lavage and drainage for purulent peritonitis 
due to perforated diverticulitis has many limitations, 
which have been overlooked in the previously published 
case series of the literature; actually, it seems likely 
that the excellent results of these series are a result 
of a strong selection bias, as well as the inclusion of 
many patients with Hinchey Ⅱ diverticulitis. The avai­
lable data from the unique RCT indicates that these 
results will not be reproduced in a trial where patients’ 
selection is avoided. There are three main limitations 
to the technique: (1) the risk of missing a persistent 
(incompletely sealed) perforation - 30% of cases; (2) 
the risk of missing fecal peritonitis enclosed within the 
sigmoid loop - 10% of cases); and (3) the risk of missing 
sigmoid carcinoma - 10% of cases). LLD is deemed to 
fail in this group of patients. We conclude that LLD is not 
a safe approach for a majority of patients presenting 
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