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Abstract

Introduction: The management of Hinchey Il diverticulitis has been subject to
investigation over the years. Hartmann’s procedure is widely referred as the
standard treatment. However, this option is associated with relevant morbidity
and mortality which motivated the arise of alternative interventions such as the

laparoscopic peritoneal lavage.

Aim: The aim of this review is to synthesize the evidence on the safety and
effectiveness of laparoscopic peritoneal lavage in the management of
diverticulitis with generalized purulent peritonitis in comparison to resection

procedures.

Materials and Methods: The bibliographic research was conducted using the

electronic database Medline from Pubmed. Of the 358 articles identified, our

criterious selection resulted in a total of 27 articles for review.

Results: Overall, laparoscopic lavage revealed low mortality rates with no
remarkable differences between procedures. The non-randomized studies
tended to show lower recurrence and morbidity rates comparatively to the latest

RCTs, in the lavage groups, however, no significant differences have been found.

Discussion and Conclusion: In this review, laparoscopic peritoneal lavage proved

to be safe and comparatively effective, although not superior to resection,
reaching mixed results. We believe it can be applied as a damage control
operation to treat or as a bridge to elective resection. Still, more studies are
needed to determine indications and factors for the success of laparoscopic

lavage.



Resumo

Introducdo: O tratamento da diverticulite por Hinchey Ill tem sido objeto de
investigacdo ao longo dos anos. A operagao tipo Hartmann é amplamente
referida como o tratamento padrdao. No entanto, esta opcao esta associada a
morbilidade e mortalidade relevantes, o que motivou o surgimento de

intervencgdes alternativas, como a lavagem peritoneal laparoscopica.

Objetivo: O objetivo desta revisao € sintetizar a evidéncia sobre a seguranca e a
eficacia da lavagem peritoneal laparoscépica no tratamento da diverticulite com
peritonite generalizada purulenta em comparagdo com os procedimentos de

resseccao.

Materiais e Métodos: A pesquisa bibliografica foi realizada na base de dados

eletrénica Medline da Pubmed. Dos 358 artigos identificados, a nossa selegéo

criteriosa resultou num total de 27 artigos para revisao.

Resultados: No geral, a lavagem laparoscépica revelou baixas taxas de
mortalidade sem diferengas significativas entre os procedimentos. Os estudos
nao randomizados tenderam a mostrar menores taxas de recorréncia e
morbilidade comparativamente aos ultimos ensaios clinicos randomizados, nos
grupos submetidos a lavagem, no entanto, nenhuma diferenga significativa foi

encontrada.

Discussdo e Conclusdo: Nesta revisdo, a lavagem peritoneal laparoscopica

mostrou-se segura e comparativamente eficaz, embora nao superior a
ressec¢ao, nao alcancando resultados constantes. Nos acreditamos que pode
ser aplicada como um procedimento de controlo de danos para tratamento ou
como ponte para cirurgia eletiva. Ainda assim, sao necessarios mais estudos

para determinar indicagdes e fatores para o sucesso da lavagem laparoscopica.
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Introduction

A colonic diverticulum is a herniation of mucosa and submucosa through
the colon muscular layer, in a point of weakness where the vasa recti penetrate

the tunica muscularis.

Diverticulosis, which refers to the presence of colonic diverticula,? is a
common gastrointestinal disorder in the occidental world, with an increasing
incidence rate mostly among patients between the ages of 18 and 64 years-old.3
The prevalence of diverticulosis increases with age (5% in 30-39-year-olds and
60% in those over 80). Likewise, increased body mass index, lack of physical
exercise,® non-steroidal anti-inflammatory drugs® and genetics’ also play a
significant role in its pathophysiology. Differently, high-fibre diet contributes to risk

reduction.®

Diverticulosis is asymptomatic and often an incidental finding. As the
clinical relevance of such finding is not clear, there is no indication for follow-up.®
When the presence of colonic diverticula leads to symptoms, this is referred to
as diverticular disease. Recently, there has been a development in the taxonomic

classification of diverticular disease into distinct conditions, represented in Figure

1.

; ; : Diverticular
D|ven|cu|03|§ disease
(asymptomatic) (symptomatic)
[ N
Symptomatic
uncomplicated Diverticular T,
diverticular Hemorrhage Diverticulitis
disease (SUDD)
|
[ |
Uncomplicated Complicated
diverticulitis diverticulitis

Figure 1: Classification of Diverticular disease



Symptomatic uncomplicated diverticular disease (SUDD) is defined as the
concomitant presence of diverticula and symptoms, such as abdominal pain,
predominantly in the left iliac region, bloating and bowel habit changes

(diarrhoea, constipation or both), in the absence of macroscopic inflammation.'°

Diverticulitis is characterized by the presence of macroscopic inflammation
associated with a symptomatic diverticulum. This may happen due to obstruction
of the neck of the diverticulum by fecaliths leading to accumulation of mucus and
increased pressure with progressive transluminal inflammation." Recent
evidence suggests that 4-7% of patients with diverticulosis will develop
diverticulitis, which is the most common reason for diverticular disease leading to

hospital admission.'?

Diverticulitis can be classified as either uncomplicated or complicated.
Uncomplicated diverticulitis is the most common presentation and is
characterized by mild inflammation whereas the complicated disease involves a
wider spectrum of manifestations ranging from a pericolic abscess to perforation
with faeculent peritonitis. To further specify the grade of severity, many
classifications were created, being the original Hinchey classification the most
used in the literature (Table 1)."3 It is based on operative findings; however, it is
possible to establish a comparison with CT images when evaluating the

extension of the inflammation during diagnosis.

Table 1: Hinchey Classification

Hinchey Definition

Stage

| Pericolic abscess or phlegmon

Il Pelvic or retroperitoneal abscess
]| Generalized purulent peritonitis
v Generalized faeculent peritonitis




Conceptually, the management of acute diverticulitis depends on the
extent and clinical manifestations of the disease, which generally correspond to

the Hinchey classification.'3

When it comes to stage |, there is little debate that a local abscess inferior
to 5 cm can be resolved without surgery, mostly with outpatient treatment, using
antibiotic therapy, although therapeutic escalation may be required in some
cases. Differently, for stage I, larger pelvic abscesses are frequently treated with
antibiotics and CT guided percutaneous drainage.’* On the other hand, the
treatment for diverticulitis with generalized peritonitis has been subject to

investigation over the years.

Initially, it was managed with a three-stage operation, described by Mayo
in 1907, which consisted of a colostomy in the acute phase followed by the

resection of the affected area and the closure of the stoma.’®

Eventually, this operation was replaced by the Hartmann’s procedure in
which the disease area is resected, the proximal end is used for a temporary
colostomy and the distal end is closed. Unfortunately, this technique is associated
with high mortality as documented by Vermeulen et al.'® Additionally, although
the stoma is temporary, most of the times it becomes permanent or when the
reversal is feasible, it is associated with significant complications, wound infection

and anastomotic leak rates.!”

Despite this, Hartmann’s procedure is widely referred as the standard
technique for patients with diverticulitis with generalized peritonitis. While it is
largely accepted that the faeculent peritonitis (stage 1V) requires the resection of
the affected area of the colon, the optimal treatment for purulent peritonitis still

remains a topic of debate.

In fact, with the improvement of laparoscopic techniques, the opportunity
has arisen for the treatment of generalized purulent peritonitis with the
advantages of a minimally invasive approach, that is, reducing the need for

laparotomy and colostomy and contributing to lower mortality and morbidity rates.



Therefore, in 1996, O’Sullivan et al. described the laparoscopic peritoneal
lavage as a non-resection procedure in which the peritoneum is irrigated with
warm saline and the purulent material is aspirated and was able to perform this
technique with promising results.'® More recently, a large prospective multicenter
study published in 2008 showed favorable results supporting the use of this
procedure. For a total of 92 out of 100 patients treated with peritoneal lavage, the
registered morbidity and mortality rates were 4% and 3%, respectively and only

2 recurrence cases were documented.®

To date, several studies have been conducted to clarify the appliance of
this procedure, but conflicting results have been found. Also, although many
reviews have been published, only a limited number of articles are featured. This
review was carried out with the aim of synthetizing the evidence on the safety
and effectiveness of laparoscopic peritoneal lavage in the management of
diverticulitis with generalized purulent peritonitis in comparison to resection

procedures.



Methods

A literature review was performed in August 2019 using the electronic
database MEDLINE from Pubmed. The designed search strategy was the
following:  (((Laparoscop*[Title/Abstract] OR lavage[Title/Abstract] OR
drainage[Title/Abstract]))) AND ((diverticulitis[Title/Abstract]) AND
((((peritonitis[Title/Abstract]) OR perforated[Title/Abstract]) OR
purulent[Title/Abstract]) OR hinchey iii[Title/Abstract])).

There was no language or publication date restriction. The reference lists
from the included articles were manually evaluated and additional studies were
included when relevant. Commentaries, letters, case reports, reviews and
guidelines were excluded. Furthermore, articles focused on different procedures

or pathologies were also excluded.

The titles and abstracts were screened for applicability of the selected
articles. Some abstracts were translated. Any randomised or non-randomised
controlled trial or observational study evaluating the safety and effectiveness of
laparoscopic peritoneal lavage in the treatment of diverticulitis with generalized

purulent peritonitis was considered eligible for this review.

Studies identified Additional studies identified through
after database search manual search of reference lists
n =357 n=1
I
Articles excluded n = 194
Commentaries and letters n = 22
_ Case reports n =43
" Reviews n = 123
Guidelines n =4
v Protocols n = 2
N
Studies retrieved for further
evaluation
n =164
J
‘( Articles excluded n = 137
v 'L Not relevant n = 137
N\
Studies included in this
review
n=27
y,

Figure 2: Flow chart of identified articles
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Based on the literature search, 357 studies were identified. An additional
study was found in the manual search of the reference lists. Thus, the initial

search resulted in 358 publications.

After initial evaluation, 194 were excluded on the basis of their type of
article being commentaries, letters, case reports, a review or guidelines.
Furthermore, after screening titles and abstracts, 137 were excluded because the

investigative question was not relevant, resulting in 27 articles for review.

Of the 27 full-text articles retrieved, 19 were non-randomized observational
studies (5 prospective'®?® and 14 retrospective®*3” series). Three were
randomized controlled trials®®-4% comparing laparoscopic lavage to colon
resection with short- and long-term*'-43 results registered in another 3 separated

articles as well as 2 health economic analysis of the treatment approaches.*44°

In order to give context to this review, 18 more articles were selected in a
parallel search to support the current evidence on diverticulitis, namely

concerning its pathophysiology and management of disease.
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Results

For a better understanding of the scientific evidence and organization of
the findings, the results will be documented according to the treatment

approaches applied and the type of study.
1. Laparoscopic Peritoneal Lavage

By the end of first decade of the twentieth century, several observational
studies'® 2426 have highlighted the possibility of using the laparoscopic lavage as

a means of treating diverticulitis with generalized purulent peritonitis.

Franklin and colleagues?®* performed this procedure in 40 patients
presenting with signs of acute diverticulitis (32 with purulent peritonitis), with no
deaths or significant perioperative complications, apart from 6 cases of mild
postoperative paralytic ileus and 2 chest infections, which were resolved without
consequences. Although 60% of the patients were indicated with a planned
sigmoid colectomy at the time of emergency admission, none of the 16 patients
treated by laparoscopic lavage alone reported recurrence of diverticulitis during

a median follow-up of 96 months.

Another large study from this period, by Myers et al,'® collected
prospective data from 100 patients. Eight presented with faecal peritonitis and
therefore had a Hartmann’s procedure. The remaining 92 patients (67 with
Hinchey IlI diverticulitis) were managed with laparoscopic lavage, showing
morbidity and mortality rates of 4% and 3%, respectively and a mean length of
hospital stay of 8 days. At a median follow-up of 96 months, only 2 patients
required further intervention for pelvic abscesses and another 2 presented with

recurrence.

Other small series also documented the effectiveness of this method in the
treatment of diverticulitis with purulent peritonitis. In the study by Taylor et al,?®
among 10 patients with Hinchey lll diverticulitis initially managed by laparoscopic
lavage, only 1 required reintervention, due to persistent symptoms, and no deaths

were registered.

12



In the study by Lam et al,?® although with few patients with diverticulitis

Hinchey lll (5), there was a high rate of conversion to resection (60%).

More recent studies have delivered results based on larger numbers of
patients with diverticulitis with purulent peritonitis. In 2013, Swank and
colleagues?’ published a retrospective study of 38 patients with perforated,
purulent diverticulitis as a preliminary, short-term evaluation before the start of
the Ladies trial.*? Peritoneal lavage was successful in controlling the inflammatory
condition in 31 of the 38 included patients and with fast recovery. Among the
successfully managed cases with lavage, 3 patients underwent resection due to
recurrent diverticulitis. Overall 17 patients developed complications and 3 died
due to infectious causes and coexisting comorbidities. The authors also
highlighted that patients unresponsive to peritoneal lavage showed greater
comorbidity, higher preoperative c-reactive protein levels, and a higher
Mannheim Peritonitis Index. Furthermore, they concluded that the use of lavage
was unsafe for faeculent peritonitis. In 2019, Sneiders et al?® published the long-
term results of this study in a median follow-up of 46 months. They recorded high
rates of adverse events with 27 affected patients as well as 17 episodes of
recurrent diverticulitis in 12 patients. Overall, 4 deaths were documented due to
causes related to or as a direct consequence of diverticulitis. Also, 12 patients

required reoperation for disease control.

In the study by Rossi and colleagues,?® among 46 patients with Hinchey
Il diverticulitis supposed to be treated with laparoscopic lavage, 2 required
conversion to resection representing a feasibility of 96%. In addition, 5 in 44
peritoneal lavages failed to control sepsis and required further surgery for
resection. They also registered a global postoperative morbidity rate of 24% and

no deaths.

In a long-term follow-up study by Sorrentino et al,*® of 54 patients with
Hinchey Il diverticulitis treated with laparoscopic lavage, only 6 patients
underwent early reintervention due to treatment failure. Overall, other 4
complications were reported after lavage including 1 death due to pulmonary

embolism.
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In the study by Radé et al,3' among 47 cases of purulent peritonitis,
treatment was successful in 43 patients, with acceptable mortality and morbidity
rates, and the remaining 4 underwent reintervention. Furthermore, the authors
identified immunosuppression, age 80 years or more and ASA grade Ill or above,
as variables associated with laparoscopic peritoneal lavage failure. In the same
year, Horesh et al®? also presented satisfying results with laparoscopic lavage in
a small series with successful management of disease and acceptable rates of

recurrence and reoperation.

The findings in Escalante et al®® study followed the trend of positive results
for laparoscopic lavage in the management of 43 cases of Hinchey IlI
diverticulitis, with major complications and mortality rates of 0%. In addition to the

reduced length of hospital stay (4.2 days) no patient required reoperation.

Also, in 2016, Parisi et al?® found laparoscopic lavage to be successful in
66.7% of 21 patients with purulent peritonitis. Seven needed rehospitalization due

to recurrence and of these, 4 required urgent surgery (Hartmann’s procedure).

More recently, Greilsamer and colleagues,®* conducted a multicenter
study involving 71 patients with diverticulitis with purulent peritonitis managed
with laparoscopic peritoneal lavage. This procedure was successful in 80% of the
cases with a mean length of stay of 14.9 days. The failure was due to 1 death
and 13 reoperations due to persistent sepsis, generalized peritonitis and fecal
leak in the drainage. The morbidity rate reported was 39%, and 17 patients were
associated with major complications. Similarly to earlier series,3' Greilsamer also
highlighted immunosuppression and ASA grade Ill or above, as variables

associated with the failure of this approach.

In 2018, the LLO Study?®° was published with the goal of documenting the
effectiveness of laparoscopic lavage in treating purulent peritonitis in patients with
acute diverticulitis, since the main randomized trials had had mixed findings. This
series included 231 patients, however, after conversion to open procedure in 19,
only 212 underwent lavage. Among these, the postoperative morbidity rate was
33% (with 29 patients requiring further surgery in the same first admission) and

the mortality rate was 1.88%. Following discharge after laparoscopic lavage

14



alone, 21 patients needed readmission for various reasons, including 6
diverticulitis recurrences. Overall, the technique was considered to be successful
in 172 patients since there were no signs of sepsis and no need for further surgery
during the stay at the hospital and the following 60 days after discharge.
Nevertheless, during the 11-month follow-up, 46 episodes of acute diverticulitis

were recorded.

2. Laparoscopic Peritoneal Lavage vs Resection Surgery

2.1. Laparoscopic Peritoneal Lavage vs Hartmann’s Procedure

For almost 20 years, a prospective study by Liang et al?' followed 88
patients with perforated diverticulitis (over 75% with Hinchey IIl) after disease
management with laparoscopic peritoneal lavage or laparoscopic colonic
resection. Peritoneal lavage was over 80 minutes faster and with less
intraoperative complications compared to Hartmann’s procedure. The resection
group also had a higher conversion rate (14.6%). Furthermore, lavage was
associated with 4.3% of postoperative complications, while Hartmann’s
procedure registered 12.5%. One patient died after a Hartmann’s procedure while
no deaths were associated with lavage. During follow-up, almost half of the
patients managed with lavage had a secondary sigmoidectomy performed for
source control. In the Hartmann’s procedure group, stoma closure was only
performed in 72% of patients. Overall laparoscopic lavage had significantly better

results.

Another two included articles??3¢ had findings focusing on lavage
effectiveness on more elderly patients. Although with less cases of diverticulitis
Hinchey lll, these studies showed that laparoscopic peritoneal lavage is safe and
effective in the treatment of these particular age group usually more demanding

of conservative approaches.
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2.2. Laparoscopic Peritoneal Lavage vs Resection with Primary

Anastomosis

In 2009, Karoui and colleagues®’ conducted a comparative study with 59
patients with Hinchey Il diverticulitis divided into two groups according to the
procedure undergone: laparoscopic peritoneal lavage (35) or resection with
primary anastomosis (24). There were no significant differences in postoperative
mortality and morbidity between the two groups. In the lavage group, only 1
episode of recurrence was reported, being this procedure successful in 97% of
the patients. Nine cases were treated with lavage alone and the remaining 25
underwent elective sigmoid resection. In the resection group, the success rate
was lower (92%) but yet satisfying, with all the patients having their ileostomy
closure. Furthermore, the median length of hospital stay was shorter in the

laparoscopic lavage group.

More recently, Catry et al>®> compared postoperative outcomes in patients
with purulent peritonitis after treatment with laparoscopic lavage (15) and
resection with primary anastomosis (25). Overall, there were no significant
differences in postoperative morbidity and mortality between the two groups.
However, the rate of abdominal complications in the lavage group (8/15) was
significantly higher compared to resection (3/25). In the lavage group, although
sepsis was controlled successfully in 10 patients, 3 of these had further
recurrences requiring reoperation. Those with persistent sepsis (5), underwent
resection. In the resection group, only 1 patient required reintervention and all
surviving patients who had a procedure requiring stoma creation underwent
stoma reversal. So, although laparoscopic lavage showed a lower median length

of hospital stay, the overall results were in favor of colonic resection.
2.3. Randomized Controlled Trials

The DILALA trial®® suggests that laparoscopic peritoneal lavage is a
feasible and safe procedure for the management of patients with diverticulitis with
purulent peritonitis without the need of stoma formation. According to Angenete
and colleagues, the short-term results of this trial, from 39 patients in the lavage

group and 36 in the Hartmann’s procedure group, revealed no significant

16



differences in mortality at day 30 (3/39 vs 0/36) or at day 90 (3/39 vs 4/36). Also,
overall morbidity did not differ significantly between approaches with identical
numbers of reoperations and readmissions within 30 days. However,
laparoscopic lavage did result in shorter operating time, recovering time and
length of hospital stay. Following these early findings, Thornell et al*' published
one-year follow-up results which further supported the previous evidence. This
time, there were significantly less patients in the laparoscopic lavage group that
required at least 1 reoperation within 12 months, compared to the resection
group. In 2018, Kohl et al*? reported the two-year follow-up information. Patients
in the lavage group had a 45% reduced risk of reoperation (including stoma
reversal) within 24 months, compared to the Hartmann’s group. No differences in
re-admissions or mortality were reported. Based on these outcomes, the authors

recommended the use of laparoscopic lavage for Hinchey Il diverticulitis.

In another randomized study, the LOLA arm of the LADIES trial*°
randomized patients with diverticulitis with purulent peritonitis to two
interventions: laparoscopic lavage (46) or sigmoidectomy (40). The recruitment
was terminated prematurely after an increased number of adverse events in the
lavage group (16/46) compared to sigmoidectomy (7/40). The 30-days analysis
confirmed this discrepancy, most of which possibly explained with the higher rate
of reoperations after lavage. During the following 12 months of follow-up, the
incidence of the composite endpoint including major morbidity and mortality
revealed no significant differences between approaches. Although the mean
operating time was shorter for laparoscopic lavage, the length of postoperative
hospital stay was not significantly different. Furthermore, the rate of recurrence
was higher among patients treated with lavage (20%) compared to

sigmoidectomy (2%).

The largest RCT available, SCANDIV, by Schultz and colleagues®® aimed
to compare the outcomes of laparoscopic lavage versus colon resection for a
follow-up of 90 days. Considering all the patients with perforated diverticulitis, the
results showed no significant differences in mortality (14% in the lavage group vs
12% in the resection group) nor in severe postoperative complications (31% vs

26%). However, regarding the target population without faeculent peritonitis, the

17



reintervention rate was significantly higher after lavage (20%) than after resection
(6%). Furthermore, the resection group had a much higher number of patients
with stoma (43/62). In 2017, Schultz and his team*? revealed the one-year results
in which neither mortality nor severe complications were significantly different. An
identical percentage of patients needed a secondary operation, including stoma
reversals, however, more patients in the lavage group required unplanned
reintervention (27 vs 10%) probably in consequence of more episodes of
diverticulitis recurrence (12% vs 1%). Still, the proportion of patients with a stoma
in the resection group was significantly higher (9/65 vs 26/62). Being so, the
authors concluded that laparoscopic lavage did not reduce mortality or severe
morbidity and may lead to higher risk of recurrence and early reintervention.
These risks though, must be balanced with the disadvantages of resection,
including the possibility of an invasive procedure and the formation of a long-term

stoma.

3. Health economic evaluation

Two trials were the target of economic analyses**4> with the goal of
assessing the costs of laparoscopic peritoneal lavage versus resection
procedures. The lavage results proved that this technique has an advantage over
resection showing significant lower costs with mean differences per patient
ranging from -8983€ to -19794€ according to Gehrman and -3513€ as said by

Vennix.
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Discussion

During the last decades, the advent of minimal invasive methods and the
improvement of laparoscopic lavage brought the possibility of managing acute
diverticulitis with purulent peritonitis without the need for laparotomy or colostomy
and the consequent stoma reversal. The proposed advantages included less
deaths and complications related to the procedure as well as fewer wound and

stoma complications while maintaining the intestinal continuity.

The first single cohort observational studies'®?42¢ showed very favorable
results, with very low mortality and morbidity as well as high success rates. The
following studies reinforced this trend, with promising results in controlling the
infection.27:29-31.33-35 Nevertheless, some studies?®?® reported higher rates of
morbidity and unplanned reintervention most likely related to the fact that some

patients experienced ongoing sepsis.

When comparing laparoscopic lavage with resection techniques, all non-
randomized studies individually showed very low mortality rates with no
remarkable differences between procedures. While Liang?' showed a significant
decrease in postoperative morbidity in the lavage group, Karoui®” and Catry??
could not find the same outcomes. Oppositely, Catry showed significant higher
rates of abdominal complications after lavage. Nonresection of the diseased
colon is expected to expose the patients to an increased risk of recurrent
diverticulitis in the affected segment. Nonetheless, only three of the included non-
randomized studies had sufficient length of follow-up to assess the magnitude of

this risk, what doesn’t seem enough to extract conclusions.

Another relevant aspect is that although lavage groups reached
encouraging successful rates in controlling sepsis, a high percentage of patients
was proposed for elective colon resection. Although the authors are not clear on
the reasons of performing such procedure, this might be explained as a means

to prevent later recurrence or as a source control technique.
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Concerning the included RCTs, we extracted mixed results. While
DILALA® seemed to consider laparoscopic lavage a safe and effective
procedure, with no notable differences between lavage and resection, except for
significantly better results regarding the reoperation rate within 12 months,*' the
other two RCTs weren’t so optimistic. The LOLA arm of the Ladies trial*® was
prematurely ceased due to an increased number of adverse events in the lavage
group. Despite these findings, there were no remarkable differences in the results
although the outcomes in the resection group tended to be better. Also,
oppositely to DILALA, SCANDIV3°43 authors concluded that laparoscopic lavage
did not reduce mortality or severe morbidity and could lead to higher risk of
recurrence and early reintervention. Generally, lavage didn’t prove to be more

effective than resection, yet it was a safe alternative with comparable outcomes.

Overall, laparoscopic lavage presented with significantly shorter operative
time which is a clear advantage as it minimizes the added physiological stress of
prolonged anaesthesia and operation in a patient with acute abdomen. Also, the
length of hospital stay was significantly shorter, in almost all of the included

studies, benefiting both patients and the healthcare system.

One thing to watch out for while opting for the laparoscopic lavage is the
risk of leaving behind a perforated tumor in situ. This way, all patients treated with

lavage should undergo routine colonoscopy to exclude malignancy.

Whereas nonresection exposes the patient to some risk of recurrence, the
magnitude of this risk may not justify urgent resection. We believe that the
occasional persistent sepsis after laparoscopic lavage can be dealt with ease in
most of the cases. This is supported by the fact that, in the studies that showed
significantly high early reoperation rates, the mortality and morbidity did not
present with the equivalent increase. This inability to demonstrate a statistically
important difference is highly relevant: being able to achieve the same outcomes
with a less aggressive procedure challenges the need of a resection, a more

traumatic surgery.
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Beyond this, one of the major proposed advantages is the avoidance of a
stoma. Stomas are correlated with reduced quality of life and require further

surgery to reverse, with relevant morbidity and mortality associated.

Taking in consideration the need to balance the pros and cons of both
lavage and resection, we believe that laparoscopic peritoneal lavage can be
applied as a damage control operation capable of containing the inflammation
process and ultimately acting as a bridge to elective resection with primary
anastomosis. Nonetheless, this minimally invasive approach may be enough in
some cases. Either way, patients would be spared the high morbidity associated

with the stoma and the classic 2-stage traumatic surgery.

At this point, it is important to mention some limitations that might
compromise the results of the included studies and, consequently, our
conclusions. Firstly, there is a limited number of available articles on this subject
with differences in the intervention methodology. This may result in suboptimal
lavage for some participants contributing to poorer outcomes. Another pertinent
weakness is the small number of participants in each study, sometimes with
different Hinchey grades in addition to Ill, what can threat the external validity of
the findings. Also, to date, there are only three randomized controlled trials and

the great majority of the literature reveals single cohort and retrospective studies.

Some may consider the inclusion of nonrandomized studies as a flaw.
However, these represent a relevant source of evidence for a topic still little
explored and we believe that it strengthened our review. Another feature that
adds value to this study is the large bibliographic search conducted which
resulted in more included articles after careful selection, compared with existing

reviews.

After this review, there are two aspects that we think need improvement.
Firstly, we noted that the defined outcomes and the length of follow-ups among
the available literature are too disparate. We consider it relevant to define a set
of outcomes to ensure the uniform analysis and comparability of the results.
Some of the pertinent outcomes we propose are: conversion rate, recurrence of

diverticulitis, unplanned reintervention, mortality and morbidity, rate of elective
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resections (in the lavage groups) and rate of stoma reversion (in the resection

group).

Furthermore, more investigation needs to be done to identify factors that
might affect the success of laparoscopic lavage. So far, studies mention age,
higher ASA grades, immunosuppression and higher Mannheim Peritonitis Index

as possible candidates.
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Conclusion

Diverticulitis remains a common and impactful disease nowadays specially
when it presents with generalized peritonitis. Laparoscopic peritoneal lavage has
emerged as a suitable alternative to resection procedures in the management of
purulent peritonitis.

In this review, this minimally invasive technique proved to be safe and
comparatively effective, although not superior to resection, reaching mixed
results.

We believe that laparoscopic peritoneal lavage can be applied as a
damage control operation to contain the inflammation process or, if necessary,
as a bridge to elective resection with primary anastomosis. This could spare
patients the high morbidity associated with a traumatic emergency surgery and
the formation of a stoma.

Nevertheless, more studies are needed to establish clear indications and

to identify factors that might affect the success of laparoscopic lavage.
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April 2010 and is available on the Website (http://www.icmje.org).

EditorialThe text should have up to 900 words and 5 references.

Original article

The text should have up to 3000 words, not including references and tables. It should have up to 5
tables and/or figures. The number of references should not exceed 30. Their structure should contain
the following:

Introduction: it should be brief, defining the studied problem and highlighting its importance and
gaps in knowledge.

Methods: the methods employed, the population studied, sources of data and selection criteria
should be described in an objective and detailed manner. Insert the protocol number of approval of
the Research Ethics Committee and inform that the study was conducted according to the ethical
standards required.

Results: they should be clearly and objectively presented, describing the obtained data only, without
interpretations or comments, and, for a better understanding, they may have tables, charts and
figures. The text should complement and not repeat what is described in the illustrations.
Discussion: it should be limited to the obtained data and results, emphasizing the new and important
aspects observed in the study and discussing the agreements and disagreements with previously
published studies.

Conclusion: it should correspond to the study objectives or assumptions, based on the results and
discussion, aligned with the title, proposition and method.

Clinical information

Clinical case reports, presentation of technical notes, methods and devices. They should address
questions of interest to Coloproctology and related specialities. Their structure should contain the
following:

Introduction: it should be brief and show the theme relevance.

Presentation of clinical case, or technique, or method, or device: it should be described with clarity
and objectiveness. It should present significant data for Coloproctology and related specialties, and
have up to five figures, including tables.

Discussion: it should be based on the literature. The text not exceed 1500 words, not including
references and figures.

Patients" initials and dates should be avoided, showing only relevant laboratorial exams for diagnosis
and discussion. The total number of illustrations and/or tables should not exceed 3 and the limit of
references is 20. When the number of presented cases exceed 3, the manuscript will be classified as
a Case Series, and the rules for original articles should be applicable. .

Review articles

Systematic review: broad research method, conducted through a rigorous synthesis of results from
original studies, either quantitative or qualitative, with the purpose of clearly answering a specific
question of relevance to Coloproctology and related specialties. It should include the search strategy
of original studies, the selection criteria for studies included in the review and the procedures used in
the synthesis of results obtained from reviewed studies, which may or may not include meta-analysis.
Integrative review: research method that presents the synthesis of multiple published studies and
enables general conclusions regarding a specific area of study, contributing to enhanced knowledge
of the investigated theme. It should follow standards of methodological rigor, clarity of result
presentation, enabling the reader to identify the real characteristics of studies included in the review.
Integrative review phases: elaboration of a guiding question, search strategy, data collection, critical
analysis of included studies, integrative review presentation and result discussion. The text should
not exceed 5000 words, not including references and tables. The total humber of illustrations and
tables should not exceed 8. The number of references should be limited to 60.
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Special articles

They should have up to 2000 words and 30 references. In all categories, in-text citation of authors
should be numerical and sequential, using superscript Arabic numerals in parentheses, avoiding
the indication of authors’ names. In-text citations and references mentioned in legends of tables
and figures should be consecutively humbered in the order of their appearance in the text, with
Arabic numerals (index numbers). Only the reference number should be included, without further
information.

Page charges
This journal has no page charges.

You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

One author has been designhated as the corresponding author with contact details:
e E-mail address
e Full postal address

All necessary files have been uploaded:

Manuscript:

e Include keywords

e All figures (include relevant captions)

¢ All tables (including titles, description, footnotes)

e Ensure all figure and table citations in the text match the files provided
e Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)

Supplemental files (where applicable)

Further considerations

e Manuscript has been 'spell checked' and 'grammar checked'

¢ All references mentioned in the Reference List are cited in the text, and vice versa

e Permission has been obtained for use of copyrighted material from other sources (including the
Internet)

e A competing interests statement is provided, even if the authors have no competing interests to
declare

e Journal policies detailed in this guide have been reviewed

e Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

Checklist (www.jcol.org.br)
For improved process and enhanced publication quality, we offer a checklist for your self-evaluation.

BEFORE YOU BEGIN

Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.

If the work involves the use of human subjects, the author should ensure that the work described
has been carried out in accordance with The Code of Ethics of the World Medical Association
(Declaration of Helsinki) for experiments involving humans. The manuscript should be in line with the
Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly Work in Medical
Journals and aim for the inclusion of representative human populations (sex, age and ethnicity) as
per those recommendations. The terms sex and gender should be used correctly.

Authors should include a statement in the manuscript that informed consent was obtained for
experimentation with human subjects. The privacy rights of human subjects must always be observed.
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All animal experiments should comply with the ARRIVE guidelines and should be carried out in
accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and associated guidelines, EU
Directive 2010/63/EU for animal experiments, or the National Institutes of Health guide for the care
and use of Laboratory animals (NIH Publications No. 8023, revised 1978) and the authors should
clearly indicate in the manuscript that such guidelines have been followed. The sex of animals must
be indicated, and where appropriate, the influence (or association) of sex on the results of the study.

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. Authors must disclose any interests in two
places: 1. A summary declaration of interest statement in the title page file (if double-blind) or the
manuscript file (if single-blind). If there are no interests to declare then please state this: 'Declarations
of interest: none'. This summary statement will be ultimately published if the article is accepted.
2. Detailed disclosures as part of a separate Declaration of Interest form, which forms part of the
journal's official records. It is important for potential interests to be declared in both places and that
the information matches. More information.

Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. To verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Preprints

Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Articles should make no assumptions about the beliefs or
commitments of any reader, should contain nothing which might imply that one individual is superior
to another on the grounds of race, sex, culture or any other characteristic, and should use inclusive
language throughout. Authors should ensure that writing is free from bias, for instance by using 'he
or she', 'his/her' instead of 'he' or 'his', and by making use of job titles that are free of stereotyping
(e.g. 'chairperson' instead of 'chairman' and 'flight attendant' instead of 'stewardess').

All authors should have made substantial contributions to all of the following:

(1) the conception and design of the study, or acquisition of data, or analysis and interpretation of
data, (2) drafting the article or revising it critically for important intellectual content, (3) final approval
of the version to be submitted.

Data collection and indexing are not authorship criteria. Likewise, authors are not technical assistants
that perform routine tasks, physicians that refer patients or interpret routine exams and heads of
services or departments not directly involved in the study. Special acknowledgments can be made
to these people.

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.
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Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

The Journal of Coloproctology supports the guideline for clinical essay recording issued by the
World Health Organization (WHO) and the International Committee of Medical Journal Editors (ICMJE).
Articles on clinical essays will be accepted for publication only if an identification (ID) number has
been assigned by one of the Clinical Essay Record validated according to the criteria established
by the WHO and ICMJE, whose addresses are at (http://www.icmje.org). The ID number should be
displayed at the end of the abstract.

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' to
assign to the society the copyright in the manuscript and any tables, illustrations or other material
submitted for publication as part of the manuscript (the "Article") in all forms and media (whether
now known or later developed), throughout the world, in all languages, for the full term of copyright,
effective when the Article is accepted for publication.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. For more
information on author rights please see https://www.elsevier.com/copyright.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

Please visit our Open Access page for more information.

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via https://www.editorialmanager.com/jcol.

PREPARATION

This journal operates a single blind review process. All contributions are typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor.

It should contain:
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a) The article title, in Portuguese and English, which should be concise and informative; it should
express the manuscript content with precision. In addition, the title is important for physicians and
investigators to find an article in the bibliographical databases after it is published. Please, be sure
the title:

- Is not a question.

- Does not have colon or any punctuation that separates it in two parts.

- Does not reaffirm the article type. Ex.: Case Report, Review.

- Does not indicate the type of statistical analysis. Ex.: Multivariate Analysis.

- Does not include the institution name.

Full name of each author and institutional affiliation, including ORCID ID. Author affiliations should be
presented in decreasing hierarchical order (e.g. Harvard University, Harvard Business School, Boston,
USA) and should be written as established in its own language (e.g. Universit Paris-Sorbonne; Harvard
University, Universidade de So Paulo). The ORCID ID must be inserted in all authors' profile. To do
that go to Update your details, ORCID field; if any of the authors does not have an ORCID ID, it can
be registered at https://orcid.org/register

Name of the department and institution to which the paper should be attributed.
Name, address, e-mail of the corresponding author in charge.
Sources of support to study development.

For studies presented in scientific meetings, indicate the meeting name, place, date, type of
presentation.

The second page should have the abstract, in Portuguese and English, with no more than 250 words.
For original and review articles, the abstract structure should highlight the study objectives, methods,
main results with significant data and conclusions. For clinical information special articles, the abstract
does not need to be structured as mentioned above, but it should contain important information for
the study value recognition, as described in details in the publications: Haynes RB, Mulrow CD, Huth
EJ, Altman DG, Gardiner MJ. More informative abstracts revisited. Ann Intern Med 1990;113:69-76
Ad Hoc Working Group for Critical Appraisal of the Medical Literature. A proposal for more informative
abstracts of clinical articles. Ann Intern Med 1987;106:598-604.

After the abstract, specify three to six terms in Portuguese and in English the subject of the study
should be included as well as the corresponding. Keywords in must be based on the Health and Science
Keywords (DeCS), published by Bireme and available at (http://decs.bvs.br), and Medical Subject
Headings (MeSH) is the Nation Library Medicine controlled vocabulary thesaurus used for indexing
articles for PubMed at (http://www.nIlm.nih.gov/mesh/meshhome.html).

Abbreviations should be indicated when they first appear in the text. After that, the full name should
not be repeated.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

The authors should demonstrate that the statistical procedures used in the study were not only
appropriate to test the study hypotheses, but also correctly interpreted. The levels of statistical
significance (ex. p < 0.05; p < 0.01; p < 0.001) should be mentioned.

Electronic artwork

General points

e Make sure you use uniform lettering and sizing of your original artwork.

e Embed the used fonts if the application provides that option.

e Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.
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e Number the illustrations according to their sequence in the text.

e Use a logical naming convention for your artwork files.

e Provide captions to illustrations separately.

¢ Size the illustrations close to the desired dimensions of the published version.

e Submit each illustration as a separate file.

e Ensure that color images are accessible to all, including those with impaired color vision.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Please do not:

e Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

e Supply files that are too low in resolution;

e Submit graphics that are disproportionately large for the content.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Figures

The illustrations (pictures, charts, drawings,etc.) should be submitted individually. They should be
consecutively numbered, with Arabic numerals, in the order of their appearance in the text, and they
should be clear enough to enable their reproduction. Photocopies will not be accepted.

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.
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Reference style

They should be consecutively numbered in the order of their appearance in the text and identified
with Arabic numerals. They should be presented according to the style presented by the List
of Journal Indexed Medicus, of the National Library of Medicine, which can be accessed at
http://www.nlm.gov/tsd/ serials/lji.html. The authors should be sure that in-text citations of
references are included in the list of references with exact dates and correctly spelled names of
authors. The accuracy of references is the authors™ responsibility. Personal notes, unprecedented
studies or studies in progress may be cited when really required, but should not be included in the
list of references; only cited in the text or footnotes. Cite up to six authors for each reference. If any
reference has more than six authors, cite the six first names, followed by “et al.”. We request texts
with lean writing style. Shorter texts involve shorter revision and formatting times, and have higher
chances of quick publication.

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data statement

To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.

AFTER ACCEPTANCE
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To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof
corrections within two days. Corresponding authors will receive an e-mail with a link to our online
proofing system, allowing annotation and correction of proofs online. The environment is similar to
MS Word: in addition to editing text, you can also comment on figures/tables and answer questions
from the Copy Editor. Web-based proofing provides a faster and less error-prone process by allowing
you to directly type your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.

We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted article will
be published.

© Copyright 2018 Elsevier | https://www.elsevier.com
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