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Diverticular Disease of the Colon
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ABSTRACT

In this session different issues for the surgical management of diverticular disease DD) were considered.
The first session debated about the antibiotic treatment for acute uncomplicated diverticulitis (AUD), and
supports their use selectively rather than routinely in patients with AUD. The second session discussed the
best surgical treatment for those patients. Open approach is a valid choice especially in acute setting, while
the laparoscopic approach should be individualised according to the level of skills of the surgeon and the
risk factors of the patient (such as obesity and state of health at the time of the operation). The third session
debated about the peritoneal lavage and drainage, which is still a safe surgical procedure. However, it requires
longer follow-up and results of other trials to draw an adequate conclusion.

The last session covers the current surgical certainties in managing complicated DD: 1. urgent colectomy
has higher mortality in immune-compromised patients, while in elective surgery is comparable with other
populations; 2. laparoscopic peritoneal lavage (LPL) should be the choice in young/fit patients; 3. elective
resection is safer in an inflammation free interval; 4. laparoscopic resection shows advantages in several
outcomes (such as post-operative morbidity and lower stoma and re-operation rate); 5. in Hinchey III/fecal
peritonitis, primary sigmoid resection and anastomosis (open or laparoscopic) could be proposed in young/
fit patient; 6. in case of emergency surgery, Hartmann procedure (open or laparoscopic) must be considered
in critically ill/unstable patient.

Key words: diverticular disease — acute diverticulitis — laparoscopic surgery — open surgery.
Abbreviations: AUD: acute uncomplicated diverticulitis; CRP: C-reactive protein; CT: computer tomography;

HP: Hartmann procedure; IVF: intra-venous fluids; LPL: laparoscopic peritoneal lavage; PA: primary
anastomosis; RCT: randomized controlled studies.

ANTIBIOTIC meta-analysis have been published on the treatment of AUD
TREATMENT FOR without antibiotics [2-4]. Mocanu et al. [2] included in their
UNCOMPLICATED meta-analysis a total of eight studies concluding that antibiotics
ACUTE use in patients with AUD was not associated with a reduction
DIVERTICULITIS in major complications, readmissions, treatment failure,

progression to complicated diverticulitis, or need for elective
or emergent surgery, but increased the length of hospital
stay. However, only two of the studies included in the meta-

Evidence against
AUD consists in acute

inflammation of colonic
diverticula confirmed by
computer tomography
without any of the following
complications: free perforation,
abscess, fistula or stricture
[1]. Recently, the efficacy of
antibiotics in the management
of AUD has been questioned
and some systematic reviews and

analyses were randomized controlled trials (RCTs), and the
rest were observational studies [2-4]. The first RCT comparing
antibiotic treatment with no antibiotics was the “AVOD” study
including 623 patients [5]. Three hundered and nine patients
were randomized to intravenous fluids (IVF) alone and 314 to
antibiotics plus IVF [5]. No significant differences were found
in complication rate (p= 0.302), need for surgery (p= 0.504)
or length of stay ( p=0.717) [5]. At the 12-months follow-up,
recurrent diverticulitis rate was also similar in the two groups
(p=0.881) [5]. The other RCT (DIABOLO trial) included 528
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patients: 262 who did not received antibiotics and 266 treated
with antibiotics [6]. Also in this study no differences were found
in complication rate (p=0.377), need for surgery (p=0.323),
recurrence at 6-months (p=0.494), time to recovery (p=0.151),
morbidity rate (p=0.221) or mortality rate (p=0.432) [6]. On the
other hand, length of stay was significanly longer in the group
treated with antibiotics (p= 0.006) [6]. Other reasons against
the use of antibiotics for AUD are: less adverse drug effects,
in particular Clostridium difficile infection and dysbiosis (7);
reduction of bacterial resistance [8] and decreased costs [9].

Evidence pro

Although conservative treatment of AUD without
antibiotics has shown to be feasible, safe, and effective
[4], there is some evidence and agreement that antibiotics
are still indicated in immunocompromised patients, with
comorbidities as chronic kidney disease, collagen-vascular
disease, diabetes, severe signs of sepsis, in patients on chronic
corticosteroid therapy, or pregnant females, as these patients
have a higher risk of treatment failure [4, 10, 11].

There is some evidence that high C-reactive protein (CRP)
level (>170 mg/ml) [12] or initial computer tomography (CT)
findings of fluid collection and longer inflamed colon [13]
could be useful factors in selecting patients who could benefit
from antibiotic treatment, but these preliminary data need to
be confirmed by further studies.

The short follow-up which did not exceed 12 months,
except in two studies, is also an important limitation as
the recurrence rates of AUD represent only the short-term
outcome whereas long-term recurrence was not investigated.

A potential increased risk of further elective surgery is a
matter of concern [14]. In the Diabolo trial [15] within 2 years
after a CT confirmed AUD, authors found a trend toward more
elective surgery in the observation group (observation: 7.7% vs.
antibiotic: 4.2%, p=0.09). The risk of elective sigmoid resection
in the observation group could have been underestimated,
as the study was not powered for this secondary outcome. If
antibiotics reduce the risk of developing chronic sequel, then
we should continue to treat AUD with antibiotics, especially
if the alternative is an increased risk of surgery with its related
morbidity.

Although many societies or guidelines advised that
antibiotics should be used selectively rather than routinely
in patients with AUD [16, 17], some international guidelines
[18] still recommend the use of antibiotics in the management
of AUD.

OPEN OR LAPAROSCOPIC TREATMENT?

The open approach is better

Optimal surgical treatment of acute diverticulitis (AD)
remains poorly defined regarding patient selection, timing,
and technical approach both in elective and urgent settings.
Based on high quality evidence, laparoscopic resection with
primary anastomosis (PA) is considered the preferred approach
compared to elective colectomy provided that adequate
expertise is available [18].

In emergency settings, the role and outcomes of different
types of operations, PA with ostomy vs Hartmann procedure

J Gastrointestin Liver Dis, 2019 Vol. 28 Suppl 4: 29-33

(HP) and the approach, laparoscopic vs open, have not been
well studied and data are limited to low quality RCTs, non-
randomized and retrospective studies.

Based on a common sense, general peritonitis in a
hemodynamically unstable patient is a contraindication for
PA and laparoscopic approach [19]. In these cases, laparotomy
and HP are still the most commonly used procedures [20, 21].

The surgical treatment of acute complicated diverticulitis
(ACD) in stable patients is still a matter of intense debate.
Treatment goals in this setting are different: resolution of the
sepsis and symptoms, shifting treatment from emergency to
elective setting and maintaining intestinal continuity (22). To
date, the aims of surgical RCTs on ACD were the comparison of
the HP to PA with diverting loop ileostomy, PA without stoma,
and laparoscopic lavage without resection. Each study used a
different primary outcome, making it difficult to summarize
or compare results [23].

Current guidelines and systematic reviews state that
laparoscopy in the urgent setting should be restricted to
selected cases in expert centers [23]. Unquestionably, advanced
skills in minimally invasive emergency colorectal surgery
are crucial for a successful laparoscopic treatment [18, 24].
However, in the acute settings the presence of an experienced
colorectal surgeon is not always realistic, and open surgery still
represents a valid choice.

The laparoscopic approach is safer

Laparoscopic surgery has grown over the last decades, so
has robotic surgery. The Sigma trial was a randomised trial
which found that operating time was longer for laparoscopic
surgery with a conversion rate of 19%. However, there was
less pain and less hospital stay with better quality of life at six
weeks, but did not differ after six months [25]. A randomised
trial by Gervaz et al. [26] in 2010 found no difference between
open or laparoscopic sigmoidectomy for diverticulitis, except
for a faster functional recovery and better cosmetic results in
the laparoscopy group.

The DILALA RCT comparing laparoscopic lavage with
bowel resection and colostomy (Hartmann's procedure) as
treatment for perforated diverticulitis found that laparoscopic
lavage was a better option for perforated diverticulitis with
purulent peritonitis than open resection and colostomy [27].

Cirocchi et al. [28] published a systematic review and
meta-analysis on comparison between laparoscopic and
open surgery in diverticulitis. The meta-analysis suggested
that elective laparoscopic surgery was a safe and appropriate
option for patients with DD and was associated with lower
overall morbidity (p=0.01) and minor complication rate
(p=0.008).

Laparoscopic surgery has been shown to be feasible for
diverticular fistulas. A study by Martinolich et al. [29] of 111
consecutive cases showed a high conversion rate of 34% but a
significantly shorter stay of 5.8 versus 8.1 days in laparoscopy
as opposed to open surgery.

The single incision approach is also found to be safe. A
study by Galetin et al. in 2019 on 110 patients compared
with 55 matched pairs of patients with either single-incision
laparoscopic versus open sigmoidectomy for DD found
that single-incision was safe and offered shorter hospital



Hot topics in surgical management of acute diverticulitis

31

stay, decreased blood transfusions and decreased opioid
requirements [30].

A study by Cassini et al. in 2018 compared robotic surgery
to laparoscopic surgery on 156 consecutive patients with
complicated diverticulitis and found that robotic surgery was
equally safe compared with laparoscopic surgery and had lower
morbidity (4.6% vs. 13%, p=0.091) [31].

In conclusion, the available literature shows that
laparoscopic surgery and even robotic surgery are feasible
and safe in patients with diverticulitis, in elective and also in
acute settings. However, the nature and methodology of the
trials do not allow for a straightforward superiority conclusion.
The level of skills of the surgeon and the risk factors of the
patient such as obesity and state of health at the time of the
operation determine the best approach for each patient and
the surgical approach should be individualized according to
those characteristics.

PERITONEAL LAVAGE FOR
PERFORATED DIVERTICULITIS

Evidence against

DD is a common clinical condition in the Western world.
Despite its silent evolution some patients, around 10 to 20%, may
present symptoms ranging from persistent pain to colon life-
threating conditions as colon perforation and peritonitis [32].

Treatment of perforated diverticulitis is old and at the
beginning of the last century was based on laparotomy. In the
30 s the colostomy was added to the lavage without resection.
Around 1950 resection and colostomy were the recommended
approach. In 90 s the resection and primary anastomosis were
reported by some authors. In the last 20 years, laparoscopy
and lavage for perforated diverticulitis were proposed to those
patients with Hinchey III peritonitis [32, 33].

The laparoscopic approach has been demonstrated as a safe
and effective treatment option in both elective and emergency
settings of DD with all the advantages of the laparoscopic
approach: fast recovery, less pain, shorter hospital stay and
cost-effectiveness. However, large, prospective, randomized
studies on LPL should be conducted to confirm these findings
as a recommendation for purulent peritonitis Hinchey III. .
Hartmann’s procedure is still acceptable, especially in high-
risk patients [34].

Better clinical outcomes of patients submitted to LPL
and sometimes with no need for further surgical treatment
of the DD has been reported by some authors. However, the
data published so far is controversial [23, 35]: no high-quality
data were found to support the laparoscopic approach; high-
quality studies showed that LPL was associated with increased
morbidity.

To date, three RCTs on LPL have been published and results
are conflicting and inconsistent [34]. These facts warrant
further research and debate.

Evidence pro

Opver the years, morbidity and mortality during emergency
surgery for complicated diverticulitis has been significant.
Many alternatives have been adopted to improve these statistics
and the safety of patients.

In 1996 O’Sullivan et al. [36, 37] proposed inspection of
the colon and laparoscopic peritoneal lavage (LPL) for patients
with peritonitis without gross fecal contamination [36, 37].

Cirocchi etal. [38], in a systematic review including papers
from January 1992 to February 2012, reviewed multiple
parameters in 19 articles, consisting of 10 cohort studies, 8
case series, and 1 controlled clinical trial. They concluded that
LPL should be considered an effective and safe option for the
treatment of patients with sigmoid diverticulitis with Hinchey
stage III peritonitis; it can also be considered a “bridge” surgical
step combined with a delayed and elective laparoscopic
sigmoidectomy to avoid a Hartmann procedure.

Regenbogen et al. [39] conducted a systemic review of
the recent primary reports on the decision-making, technical
aspects, and outcomes of surgery for acute, recurrent, and
chronic sigmoid diverticulitis. They found that complicated
recurrence after recovery from an uncomplicated episode of
diverticulitis was rare (<5%) and that more frequent recurrence
did not increase the risk for complications.

It seems that in this century, with the best resources, best
technology, advanced laparoscopic techniques, and wide-
stream antibiotics, we are going back to the technique that was
initially proposed by Rolleston [40] more than 100 years ago.
Some papers report that LPL is a safe, superior and effective
alternative of surgical treatment for perforated diverticulitis,
Hinchey I1I [41, 42]. Other papers don’t support this technique
[43].

In a short series, Escalante et al. [44[ reported good results
for laparoscopic lavage and suggested that a strict selection of
patients, without comorbidities is necessary.

In conclusion, peritoneal lavage and drainage is a safe
surgical procedure. However, longer follow-up and results of
other trials will be necessary to draw an adequate conclusion.

SURGICAL CERTAINTIES ON
DIVERTICULAR DISEASE

DD is common in industrialized countries, having a
complicated course in 10-20% of the cases. After a first attack,
20-30% of patients undergo surgery, 50% of them in emergency.
Among population 15-40% tend to be young (less than 50ys)
with a growing percentage of acute presentation (9.5%) [16].
Mortality is between 10-20% in emergency operations, and 2%
in elective resections National Inpatient Sample Database in
USA reported 314.000 admittance per years and 50.000 bowel
resections, annually.

Immunocompromised patients

Immunocompromised patients (kidney failure, organ
transplant, corticosteroids, HIV and CD4 <200 cell/microL),
usually have a more severe first episode of AD and a major
risk of emergency surgical treatment. After the success of the
medical treatment, immunocompromised patients should be
addressed for elective surgery like other patients [45].

Laparoscopic lavage

First described in 1996, LPL is a conservative treatment in
selected Hinchey II / ITIpatients, as well as in I or II, after the
failure of medical treatment. Success or failure of LPL depends
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on the experience of the operator, the correct intraoperative
detection of different grades of Hinchey diverticulitis, a
complete and careful washout, abdominal drains in Douglas’
and Morrisson’s pouch. LPL can avoid stoma creation in up
to 38% to 51% of cases; the 12-month stoma-free rate is an
important patient-centered outcome. Today, LPL for Hinchey
III should be performed predominantly in clinical studies
[46, 47].

Reconstruction after sigmoid colectomy

Perforated left-sided diverticulitis with generalized
peritonitis (Hinchey III/IV) is a life-threatening clinical
situation which occurs frequently in the emergency or surgical
departments; sigmoid colectomy with primary resection and
anastomosis (PRA) or HP are considered. Only 7.6% of the
patients get a primary anastomosis. The results of RCTs showed
a similar morbidity and mortality in short term follow-up and
reduced length of stay in HP patients; the long term follow-
up showed more definitive stomas, a worse quality of life and
higher morbidity after stoma reversal. The meta-analysis of
RCTs [48] showed no statistical differences in mortality or
major morbidity between PRA and HP. Stoma reversal rate
was higher in PRA compared to HP, and morbidity was lower
in PRA patients. Laparoscopic emergency sigmoid colectomy
offers a small advantage in complications and length of stay;
general peritonitis is often still regarded as a contraindication
for the laparoscopic approach, especially in case of fecal
peritonitis. Damage control surgery must be suggested for
clinically unstable, old/fragile patients with diverticular
peritonitis and severe septic shock. The defunctionalized
loop has a role in some cases like a not prepared colon,
intraoperative findings, high risk patients (corticosteroids,
age, comorbidity, local situation), technical reasons (surgical
device) or quality of residual colonic tissue.

CONCLUSION

Surgical certainties in complicated DD are difficult
to assess. In immunocompromised patients, emergency
colectomy is associated with higher mortality, in elective setting
comparable mortality and major morbidity are associated.
LPL should be an operative choice in young/fit patients also
in Hinchey III patients; further investigational studies are
needed. Elective resection is safer in an inflammation free
interval. Laparoscopic resection shows advantages in terms
of per operatory morbidity, length of stay, lower stoma and
re-operation rate, decrease of abdominal wall complications,
but needs advanced technical skills and referring centers. In
Hinchey III/fecal peritonitis sigmoid resection and PRA (open
or laparoscopic) could be proposed in young/fit patient; in
case of emergency surgery, HP (open or laparoscopic) must be
considered in critically ill/unstable patient (damage control)
[49].
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