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Surgical management of acute diverticulitis. An update based on our experience and literature data.

BACKGROUND: The treatment of acute diverticulitis is a matter of debate and has undergone significant changes. Currently
the main focus of surgical treatment is a more conservative and less invasive management. 
AIMS AND METHODS: To focus the role of surgery in the treatment of acute diverticulitis, the Authors have conducted
a review of the literature of the last two decades and have revised critically their own experience.
RESULTS: The indications for elective surgery based on the number of episodes, the young age at diagnosis and the pres-
ence of risk factors such as immunosuppression, have to be overcome in favour of a more individual approach based on
the severity of the disease. Similarly the presence of pneumoperitoneum is no longer a compelling indication for urgent
surgery just as it was in the past.  In the treatment of complicated diverticulitis with abscess (Hinchey I-II) is used
more and more conservative treatments consisting of guided percutaneous drainage combined with antibiotics. Resection
with primary anastomosis with or without diverting ileostomy is preferable to Hartmann’s procedure in case of perfo-
rated diverticulitis with peritonitis (Hinchey III-IV), using the latter only in the case of comorbidities, severe sepsis,
hemodynamic instability or longtime feculent peritonitis (Hinchey IV). Recently, laparoscopic peritoneal lavage was intro-
duced in the treatment of diverticulitis. 
CONCLUSIONS: Thanks to the progress made in conservative and interventional treatment and laparoscopic surgery, an
increasingly less invasive treatment is proposed in the management of acute diverticulitis.
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prevalence of diverticular disease is as high as 65% by
85 years of age and estimated to be as low as 5% in
those 40 years of age or younger 3. More recent litera-
ture has reported an increase in the incidence of diver-
ticular disease among younger patients 4. The Hinchey
classification, developed before the advent of routine
computed tomography (CT) imaging, remains the most
widely used classification for acute complicated divertic-
ulitis. The original Hinchey classification divided acute
complicated diverticulitis into pericolic abscess confined
to the mesentery of the colon (stage I), pelvic abscess
resulting from a local perforation of a pericolic abscess
(stage II), generalized peritonitis resulting from rupture
of pericolic/pelvic abscess into the peritoneal cavity (stage
III), and fecaloid peritonitis resulting from the free per-
foration of a diverticulum (stage IV) 5. Currently, the
most commonly used classification of acute colonic diver-
ticulitis is the modified Hinchey classification, which cor-
responds to a slightly more complex classification by
comparison with the original description. This modified

Introduction

Diverticulosis is a common condition. More recent data
suggest that up to 50% of individuals older than 60
years of age have colonic diverticula, with 10% to 25%
developing complications such as diverticulitis 1. Acute
diverticulitis is the third most common inpatient gas-
trointestinal diagnosis in the United States, costing more
than $2 billion annually, and is a common outpatient
and emergency department diagnosis as well 2.  The
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classification allows to categorize patients with acute
colonic diverticulitis into four major categories (I, II, III,
IV) and two additional subcategories (Ia and Ib),
depending on the severity of the disease 6. (Table I)
Recent advances in the understanding of the disease’s
pathophysiology and natural history have led to sub-
stantial changes in diverticulitis treatment guidelines:
complicated diverticulitis (ie, with perforation, abscess,
or phlegmon) is now reliably distinguished from uncom-
plicated disease by computed tomography (CT); large
clinical and administrative databases have facilitated more
complete follow-up of large populations, resulting in
changes in the understanding of the natural history of
diverticulitis, clinical and behavioral risk factors for the
disease, and what are the indications and outcomes of
its treatments. Surgeons now pursue less invasive inter-
vention, increasing the use of percutaneous drainage,
intraperitoneal lavage, and minimally invasive surgical
techniques.

Methods

A extensive literature analysis was performed using the
PubMed database. The following “MeSH” terms were
used during the first PubMed search: diverticulitis, clas-
sification, surgical management, abscess, complicated,

uncomplicated, percutaneous drainage, laparoscopic
lavage, and colectomy. An review of the most recent
international guidelines has been performed. The inclu-
sion criteria used were national and international guide-
lines, clear recommendations based on levels of evidence
or grades of recommendation, a publication date with-
in the past 5 years and the availability of a full-text ver-
sion in English. A careful analysis was conducted in lit-
erature on the treatment of acute diverticulitis in urgent
surgery and election. The definition of urgent surgery is
a situation that requires immediate and rapid action. It
can be immediate if within 3-4 hours, deferred within
6 hours and scheduled within 24 hours. A literature
review was also conducted on the treatment of uncom-
plicated and complicated diverticulitis. In the latter case,
we divided the discussion on the basis of modified
Hinchey’s classification. The purpose of this review is to
describe the treatment of acute diverticulitis in accor-
dance with the most recent international guidelines.

Results and Discussion

INDICATIONS FOR ELECTIVE SURGERY

Indications to elective surgery must be evaluated bal-
ancing severity of symptoms, risks of severe recurrences,

TABLE I - Hinchey Classification.

Hinchey classification Modified Hinchey classification

0  diverticulitis no complicated 0 diverticulitis no complicated
I  abscess or phlegmon pericolic Ia confined pericolic inflammation-phlegmon Ib confined pericolic abscess
II pelvic, intra-abdominal or retroperitoneal abscess II pelvic, intra-abdominal or retroperitoneal abscess
III  generalized purulent peritonitis III generalized purulent peritonitis
IV  fecaloid peritonitis IV fecaloid peritonitis

TABLE II - Management of diverticulitis of the colon.

Hinchey classification Management

Diverticulitis no complicated Observation and restriction of oral intake.
The use of antibiotics is justified by septicemia, affected general condition, 

pregnancy or immunosuppression.

Confined pericolic abscess, pelvic, Abscesses <3 cm in diameter: antibiotics alone.
intra-abdominal or retroperitoneal Abscesses > 4 cm in diameter: guided percutaneous drainage combined with antibiotics.

Abscesses that are not drainable or that do not respond to percutaneous treatment: 
surgery.

Generalized purulent peritonitis Primary resection and anastomosis, preferably with diverting ileostomy.
Hartmann’s procedure in case of comorbidities (ASA III or IV), 

severe sepsis, or long-standing feculent peritonitis.
Laparoscopic peritoneal lavage like definitive treatment or “bridge” to surgery.

Fecaloid peritonitis Primary resection and anastomosis with diverting ileostomy.
Hartmann’s resection is preferable in case of comorbidities (ASA III or IV), 

severe sepsis, hemodynamic instability or long-standing feculent peritonitis.
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and morbidity due to surgery. After successful nonsur-
gical treatment of complicated diverticulitis, elective
resection should be performed. Patients with a history
of complicated diverticulitis are likely to develop further
complications or recurrence at the rate of up 47% with-
in 4-5 years 7,8. Until a decade ago, two episodes of
recurrence, especially in combination with elevated mark-
ers of inflammation, prompted the recommendation of
elective sigmoid resection to prevent severe complica-
tions.7 The practice of recommending elective colectomy
to prevent a future recurrence requiring stoma forma-
tion is not supported by the literature and should be
discouraged 9. Chapman et al, in a study of 150 patients
with prior episodes of diverticulitis who were hospital-
ized with complicated diverticulitis, showed that patients
with multiple (> 2) episodes of diverticulitis are not at
increased risk for poor outcomes if they develop com-
plicated diverticulitis. The morbidity and mortality rates
are not significantly different between patients with mul-
tiple episodes of diverticulitis compared with those with
1 or 2 prior attacks 10. Salem et al has also demon-
strated that elective resection following the fourth episode
is not associated with an increased colostomy or mor-
tality rate compared with the performance of surgery
after the first episode 11. As regards the un-complicated
diverticulitis the recurrence is rare and is a relatively
benign process for the substantial majority of patients
12. Broderick-Villa et al reported on 2366 of 3165
patients (75%) hospitalized with acute diverticulitis and
treated nonoperatively. 86% of those patients required
no further inpatient care for diverticulitis over the 8.9
years of follow-up. Recurrence occurred in only 13.3%
of patients and only 3.9% had a second recurrence. No
patient with a second recurrence required an operation,
and repeat recurrences plateaued after 4 episodes.
Although the risk for a second recurrence increased to
29% among those with a first recurrence, the authors
concluded that overall recurrence is rare and therefore
does not warrant elective colectomy 13. The general rec-
ommendation of elective sigmoid resection after two
attacks of diverticulitis has been abandoned in favor of
a more individual approach based on patient’s risk lev-
el and medical conditions 7. It is still controversial
whether young age, generally defined as below 50 years,
represents an independent risk factor of acute divertic-
ulitis recurrence. In young people, the initial attack of
colonic diverticulitis is frequently severe, often requiring
an urgent operation for complications 14,15. Diverticulitis
in patients younger than 40 years seems to have a par-
ticularly aggressive and fulminant course and requires
early surgical procedures for complications (associated
abscess, colonic perforation) in 40 % of cases. The use
of “major procedure” (i.e., stoma) is more frequent in
these patients 16. In contrast, in many recent studies, the
course of diverticulitis in young patient is not more
severe than that in elderly patients; however, the disease
tends to recur more often 17. According to Biondo, acute
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diverticulitis in young patients does not have a particu-
larly aggressive course and the risk of recurrence is sim-
ilar to that of older patients 18. Nelson adds that younger
patients with uncomplicated diverticulitis by CT criteria
respond well to medical management and seldom
required an emergent operation and colostomy. Young
patients with diverticulitis should be treated according
to the same criteria used for older patients 19. In anoth-
er study young age is not a predictive factor of poor
outcome in the management of first or recurrent episodes
of acute diverticulitis. Patients older than 50 years more
frequently need emergency surgical treatment 20. In con-
clusion diverticulitis management should be based on the
severity of the disease rather than on the patient’s age.
Immunocompromised patients or patients on immuno-
suppressive therapy, patients with chronic renal failure or
with collagen vascular disease had a greater risk of perfo-
ration in a recurrent episode of acute diverticulitis 21.
A recent study confirms that immunocompromised
patients have a higher probability of perforation and a
more serious course of the illness but the problem is
that complicated diverticulitis is often the initial clinical
presentation of the disease. Surgical treatment is more
effective than conservative therapy in the prophylaxis of
recurrent diverticulitis, but, according to the study, the
relapse of diverticulitis occurs in a minority of patients
(14%) and the recurrence tends to have a relatively
benign course. These findings should be taken into con-
sideration when counselling patients regarding potential
benefits of prophylactic colectomy 22. According to
Biondo et al, in a study of 931 patients divided into 2
groups (group 1, 166 immunosuppressed patients, and
group 2, 765 non-immunosuppressed patients) the over-
all recurrence rate was similar in both groups. Patients
in group 1 with a severe first episode presented signifi-
cantly higher rates of recurrence and severity without
needing more emergency surgery. Mortality after emer-
gency surgery was 33.3% in group 1 and 15.9% in
group 2 (P = .004). The author concluded that after
successful medical treatment of acute diverticulitis,
patients with immunosuppression need not be advised
to have an elective sigmoidectomy 23. In conclusion,
there is no clear evidence that one single risk factor could
be considered an independent indication for elective
surgery for diverticulitis disease.   

INDICATIONS FOR URGENT SURGERY

The SICCR Italian guideline suggests urgent surgery for
patients with diffuse peritonitis and for those who fail
to improve despite appropriate medical therapy 24,25.
Patients with multi-quadrant peritonitis or overwhelm-
ing infection due to purulent or feculent peritonitis are
typically acutely ill or appear toxic and require expedit-
ed fluid resuscitation, antibiotic administration, and
operation without delay. A subset of patients in whom
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non-operative management fails do not present as dra-
matically; rather, these patients simply do not improve
clinically and continue with abdominal pain or the
inability to tolerate enteral nutrition owing to infection-
related ileus or bowel obstruction. Although repeat imag-
ing to evaluate possible abscess formation or to other-
wise guide management of antibiotic coverage and par-
enteral nutrition may be useful, clinical judgment deter-
mines the need for definitive surgical treatment 9,26. The
majority of patients have symptoms and signs of com-
plicated diverticulitis like pneumoperitoneum at admis-
sion without evident peritonitis. In a study of 136
patients identified with perforated diverticulitis 19 had
localized free air, 45 had abscess <4 cm or distant free
air measuring <2 cm, 66 had abscess >4 cm or distant
free air >2 cm, and 6 had distant free air with free flu-
id. Only 5 patients (3.7%) required urgent surgery at
the time of admission, and 7 (5%) required urgent
surgery for failed non-operative management failure.
Thus, the overall success rate of non-operative manage-
ment was 91% 27. In a Finland study, patients with a
small amount of distant intraperitoneal air (<1×1 cm or
2 cm in any direction) in the absence of clinical diffuse
peritonitis or fluid in the pouch of Douglas was safely
treated non-operatively with an 86% success rate and
0% mortality. On the other hand, patients with a large
amount of distant intraperitoneal air (>1×1 cm or 2 cm
in any direction) or distant retroperitoneal air even in
the absence of clinical diffuse peritonitis had a relative-
ly high failure rate (57%–60%) of non-operative man-
agement. Patients with perforated diverticulitis and peri-
colic air in the absence of abscess could almost always
be treated non-operatively with a high success rate (99%)
28. In conclusion, we resort to urgent surgery in patients
presenting clinical signs and symptoms of diffuse peri-
tonitis and in those where medical therapy fails. The
presence of pneumoperitoneum is no longer a compelling
indication for urgent surgery just as it was in the past.
Several surgical options may be appropriate, but the
choice mostly depends on the severity of peritonitis.
Laparoscopic peritoneal lavage should be considered as
an alternative to primary resection and anastomosis in
purulent peritonitis.

TREATMENT OF ACUTE UNCOMPLICATED DIVERTICULITIS

We suggest avoiding antibiotic in acute uncomplicated
diverticulitis since may not improve short- or long-term
outcomes. Use on a case-by-case basis should possibly
be considered. Use of antibiotics in uncomplicated diver-
ticulitis is justified by septicemia, affected general con-
dition, pregnancy or immunosuppression 24,29,30. In a ret-
rospective audit of 311 patients (64% F, mean age 60
years) hospitalized for acute diverticulitis, all patients
were initially treated conservatively with observation and
restriction of oral intake.  Patients receiving antibiotics
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(n=118) were compared with patients treated with obser-
vation and restriction of oral intake only (n=193). Mean
follow-up time was 30 months. It was observed that
antibiotic or conservative treatment yielded the same
clinical outcome, with an overlapping rate of recurrence
31. In a study of 155 patients, the majority of the patients
(97.4%) was managed successfully as outpatients with-
out antibiotics, admissions, or complications. In only 4
(2.6%) patients, the management failed because of com-
plications in 3 and deterioration in 1. These patients
were all treated successfully as inpatients without surgery.
5 patients had recurrences and were treated as outpa-
tients without antibiotics 32. In a multicenter random-
ized trial involving 10 surgical departments in Sweden
and 1 in Iceland were recruited 623 patients with CT-
verified acute uncomplicated left-sided diverticulitis.
Patients were randomized to treatment with (314
patients) or without (309 patients) antibiotic. The
authors concluded that the antibiotic treatment for acute
uncomplicated diverticulitis neither accelerates recovery
nor prevents complications or recurrence. It should be
reserved for the treatment of complicated diverticulitis
33. A recent Cochrane review including 3 randomized
trials similarly found no significant difference between
antibiotics and no antibiotics for the treatment of
uncomplicated diverticulitis 34. The literature shows a
rational use of antibiotics limited to cases of complicat-
ed diverticulitis in order to reduce the antibiotic resis-
tance and the costs in health care. According to the so-
called “diabolo trial” the liberal strategy without antibi-
otics and without the strict requirement for hospital
admission is anticipated to be a more cost-effective
approach 35. In addition no evidence exists for a bene-
ficial effect of bowel rest. Fewer postprandial contrac-
tions could equate to less pain. However, spasmolytic
should yield the same effect.

TREATMENT OF ABSCESSES (HINCHEY STAGES 1 AND 2)

Most of the international guidelines recommend conser-
vative management of small mesocolic abscesses (Hinchey
1b) with antibiotics and recommend percutaneous
drainage and antibiotics for larger abscesses 8. The defi-
nition of a large abscess was one that ranged in size
from 2 to 5 cm. Pelvic abscesses (Hinchey 2) require
more aggressive therapy compared with mesocolic
abscesses, with percutaneous drainage and elective surgery
if unsuccessful 36. Conservative treatment with antibiotics
is successful in up to 73% (95% CI: 66.3–78.9) of
patients presenting with an abscess of less than 4-5 cm
in diameter. When conservative treatment fails, percuta-
neous drainage should be performed, which is success-
ful in up to 81% (95% CI: 73.7-89.1) of patients. The
risk of failure of conservative treatment is higher in
patients with abscesses larger than 4-5 cm than in
patients with smaller abscesses30. Siewert et al. assessed
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30/181 patients with CT verified diverticulitis with an
abscess (17 %) of which 22 cases (73 %) were classi-
fied as small (3 cm or less) and treated solely with antibi-
otics. The 8 patients with abscesses larger than 3 cm
were in 4 cases treated with antibiotics and in 4 cases
with CT-guided drainage. 5/8 patients (62.5 %) under-
went resection. The author concluded that patients with
abscesses smaller than 3 cm in size can be treated with
antibiotics alone and, in some cases, as outpatients, and
may not uniformly require surgery. Patients with abscess-
es larger than or equal to 4 cm can be managed with
CT-guided abscess drainage followed by referral for sur-
gical treatment37. In a study of Bahadursingh et al, 192
patients were admitted with a diagnosis of colonic diver-
ticulitis. Of the investigations performed 128 of 192
(66.7%) had a CT scan of the abdomen and pelvis and
16% had a diverticular abscess. Preoperative abscess
drainage occurred in 10 of 192 (5%), which were either
percutaneous, 6 of 192 (3%), or transrectal, 4 of 192
(2%).38 Durmishi et al. has published a series of 34
patients with Hinchey stage 2 diverticulitis. The medi-
an abscess size was 6 cm (range, 3-18 cm), and the
median duration of drainage was 8 days (range, 1-18
days). Drainage was considered successful for 23 patients
(67%). The causes of failure for the remaining 11
patients included continuing sepsis (n = 5), abscess recur-
rence (n = 5), and fistula formation (n = 1). 10 patients
who failed percutaneous abscess drainage underwent an
emergency Hartmann procedure. Among the 23 patients
successfully drained, 12 underwent elective sigmoid resec-
tion with a primary anastomosis. The author concluded
that the drainage of Hinchey II diverticulitis guided by
CT scan was successful in 2/3 of the cases, and 35%
of the patients eventually underwent a safe elective sig-
moid resection with primary anastomosis 39,40. We are
agree with SICCR Italian guidelines and recommend the
guided percutaneous drainage combined with antibiotics
as the preferable treatment for > 4 cm diverticular
abscesses. Those abscesses not responding to or not
amenable to non-operative management should be treat-
ed surgically. Most abscesses <3 cm in diameter can be
treated safely and successfully with antibiotics alone,
while larger abscesses most often require combined per-
cutaneous drainage and antibiotics. Patients with diver-
ticulitis-related abscesses that are not drainable or who
do not respond to percutaneous treatment should under-
go urgent surgery 24,8.

TREATMENT OF HINCHEY STAGES 3 AND 4

Several surgical options may be appropriate in purulent
peritonitis (Hinchey III). Laparoscopic peritoneal lavage
should be considered as an alternative to primary resec-
tion and anastomosis or to Hartmann’s procedure. Many
studies have indicated that resection and primary anas-
tomosis with or without proximal faecal diversion is not
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inferior to non-restorative resection (Hartmann’s proce-
dure) in terms of surgical efficacy and safety. A multi-
center randomized clinical trial favors primary anasto-
mosis with diverting ileostomy over Hartmann’s proce-
dure in patients with perforated diverticulitis. In partic-
ular the overall complication rate for both resection and
stoma reversal operations was comparable (80% vs 84%,
P = 0.813) and the study did not show any significant
differences in mortality (13% vs 9%) and morbidity
(67% vs 75%) in Hartmann’s procedure vs primary anas-
tomosis with diverting ileostomy. In contrast the stoma
reversal rate after  primary anastomosis with diverting
ileostomy was higher (90% vs 57%, P = 0.005) and
serious complications (Grades IIIb-IV: 0% vs 20%, P =
0.046), operating time (73 minutes vs 183 minutes, P
< 0.001), hospital stay (6 days vs 9 days, P = 0.016),
and lower in-hospital costs (US $16,717 vs US $24,014)
were significantly reduced in the primary anastomosis
with diverting ileostomy group.41 Several studies  have
demonstrated similar mortality and morbidity after resec-
tion with primary anastomosis and non-restorative pro-
cedures 7,42,43. According to another study the overall
mortality was significantly reduced with primary resec-
tion and anastomosis (4.9 vs. 15.1 percent; odds ratio
= 0.41) and subgroup analysis of trials matched for emer-
gency operations showed significantly decreased mortal-
ity with primary resection and anastomosis (7.4 vs. 15.6
percent; odds ratio = 0.44) 44. In a review of 98 series,
mortality rate following resection with primary anastomosis
(n=559) were found to be lower (10 %) when compared
with Hartmann’s procedure (19 %) (n=1051) 45. The
restoration of the bowel continuity after Hartmann pro-
cedure was performed in only 61% of the patients 46,
and however, it is not performed in up to 55% of
patients due to operative risks 47. Reversal ileostomy was
carried out significantly more often than reversal of
Hartmann’s procedure (90 vs. 57%; p = 0.005). Reversal
ileostomy had a lower complication rate, shorter dura-
tion of operation, shorter hospital stay, as well as low-
er costs 41. It has been stated previously that patients
with a stoma may face many difficulties both physical
and psychological 48. It is known that patients with direct
intestinal continuity after surgery for colon cancer
showed better QOL scores than those who received an
end colostomy 49. Also, when having a stoma, reversal
of it can result in significant improvements in global
QOL and physical and social function 50. In conclusion
Hartmann’s discontinuity resection is preferable in case
of comorbidities (ASA III or IV), severe sepsis, or long-
standing feculent peritonitis 51. If the patient is in a rel-
atively good general state and there is peritonitis of recent
onset and only a mild septic reaction, creation of a pri-
mary anastomosis, possibly with a protective stoma, can
be considered 52,53. Laparoscopic lavage and drainage
associated with antibiotics may be an alternative to resec-
tive procedures in diverticular perforation with purulent
peritonitis. Many studies have reported that laparoscop-
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ic lavage is not inferior to either primary resection/anas-
tomosis or Hartmann’s procedure in terms of feasibili-
ty, safety and efficacy. In a recent study 83 patients were
randomized, out of whom 39 patients in laparoscopic
lavage and 36 patients in the Hartmann procedure
groups were available for analysis. Morbidity and mor-
tality after laparoscopic lavage did not differ when com-
pared with the Hartmann procedure. Laparoscopic lavage
resulted in shorter operating time, shorter time in the
recovery unit, and shorter hospital stay 54,55. In another
study 2455 patients underwent surgery for diverticulitis,
of whom 427 underwent laparoscopic lavage. Patients
selected for laparoscopic lavage had lower mortality
(4.0% vs 10.4%, p < 0.001), complications (14.1% vs
25.0%, p < 0.001), and length of stay (10 days vs 20
days, p < 0.001) than those requiring laparotomy/resec-
tion 56. Laparoscopic lavage for perforated diverticulitis
is more cost-effective than sigmoid resection.57 Recent
studies show that in acute perforated diverticulitis with
purulent peritonitis laparoscopic lavage is comparable to
sigmoid resection in term of mortality but it is associ-
ated with a significantly higher rate of reoperations and
a higher rate of intra-abdominal abscess. In a meta-analy-
sis including 315 patents laparoscopic lavage versus resec-
tion was associated with significantly more reoperations
(OR 3.75, p = 0.006) and more intra-abdominal abscess-
es (OR 3.50, p = 0.0003) with no differences in mor-
tality (OR 0.93, p = 0.92) 58. In a prospective study
aimed to compare outcomes after laparoscopic peritoneal
lavage and sigmoid resection with primary colorectal
anastomosis, 25 patients underwent sigmoid resection
with primary anastomosis and 15 laparoscopic peritoneal
lavage. Overall postoperative morbidity and mortality
rates were not significantly different after sigmoid resec-
tion with primary anastomosis and laparoscopic peri-
toneal lavage (40 vs 67 %, p = 0.19; 4 vs 6.7 %, p =
1, respectively). Intra-abdominal morbidity and reopera-
tion rates were significantly higher after laparoscopic peri-
toneal lavage compared to sigmoid resection with pri-
mary anastomosis (53 vs 12 %, p < 0.01; 40 vs 4 %,
p = 0.02, respectively). Multivariate analysis showed that
laparoscopic peritoneal lavage (p = 0.028, HR = 18.936,
CI 95 % = 1.369-261.886) was associated with an
increased risk of postoperative intra-abdominal septic
morbidity. Among 6 patients who underwent reopera-
tion after laparoscopic peritoneal lavage, 4 had a
Hartmann procedure. All surviving patients who had a
procedure requiring stoma creation underwent stoma
reversal after a median delay of 92 days after laparo-
scopic peritoneal lavage  and 72 days after sigmoid resec-
tion with primary anastomosis (p = 0.07) 59. In a mul-
ticenter randomized clinical superiority trial recruiting
participants from 21 centers in Sweden and Norway
from February 2010 to June 2014, 199 patients with
suspected perforated diverticulitis were enrolled. Patients
were assigned to undergo laparoscopic peritoneal lavage
(n = 101) or colon resection (n = 98). Severe postop-
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erative complications (Clavien-Dindo score >IIIa) with-
in 90 days was observed in 31 of 101 patients (30.7%)
in the laparoscopic lavage group and 25 of 96 patients
(26.0%) in the colon resection group (difference, 4.7%
[95% CI, -7.9% to 17.0%]; P = .53). Mortality at 90
days did not significantly differ between the laparoscop-
ic lavage group (14 patients [13.9%]) and the colonic
resection group (11 patients [11.5%]; difference, 2.4%
[95% CI, -7.2% to 11.9%]; P = .67). The reoperation
rate was significantly higher in the laparoscopic lavage
group (15 of 74 patients [20.3%]) than in the colonic
resection group (4 of 70 patients [5.7%]; difference,
14.6% [95% CI, 3.5% to 25.6%]; P = .01) for patients
who did not have fecal peritonitis. 4 sigmoid carcino-
mas were missed with laparoscopic lavage. 
The authors concluded that among patients with likely
perforated diverticulitis and undergoing emergency
surgery, the use of laparoscopic lavage vs primary resec-
tion did not reduce severe postoperative complications
and led to worst outcomes in secondary end points 60.
A recent study published in “The Lancet” included 90
patients. The trial had to be ended as the safety of the
participants in the lavage group was at risk considering
the high rate of surgical in hospital reoperation after
lavage (18 patients (39%) in the lavage group vs 2
patients (5%) in the sigmoidectomy group). By 12
months, 4 patients had died after lavage and 6 patients
had died after sigmoidectomy. 
The authors concluded that laparoscopic lavage is not
superior to sigmoidectomy for the treatment of purulent
perforated diverticulitis 61. These controversial results do
not bring a clear light about indications and identifica-
tion of patients who would benefit from laparoscopic
lavage and drainage for perforated diverticulitis with
purulent peritonitis 55. For this reason, according to some
authors, laparoscopic peritoneal lavage can be performed
as a “bridge” procedure with the intent to avoid the
Hartmann procedure. In fact, after an initial “damage
control” surgery (laparoscopic peritoneal lavage/drainage),
these patients may undergo an elective laparoscopic sig-
moid resection 62. This concept can be especially impor-
tant in elderly patients who must undergo surgery in
emergency. The urgent surgery in elderly patients is char-
acterized by values of mortality and morbidity higher
than in the young. The greater frequency of complica-
tions is most likely attributed to the metabolic balance
elderly precarious, the type of operation performed and
the highest rate of associated diseases in this group of
patients 63. In a study examining the urgent surgery in
elderly patients, Fornaro et al reported a intraoperative
mortality rate of 0.27% and post-operative mortality rate
of 12.1%. The overall incidence of postoperative com-
plications was 25.7%. The elective surgery in elderly
patients allows better patient preparation to surgical stress
and therefore a lower mortality and morbidity rate 64.
In another study comparing the mortality and morbid-
ity in emergency surgery versus election of diverticulitis,
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Fornaro et al reported an incidence of increased mor-
tality in patients operated in emergency (2 of 26 (7.7%))
compared to those operated electively (1 of 25 (4%)).
The incidence of complications was higher in patients
operated in emergency (7 of 26 (26.9%)) compared to
those operated in the election (2 of 25 (8%)) 53. In our
opinion, laparoscopic peritoneal lavage should not only
be considered a “bridge” to another surgical interven-
tion. In fact, there is evidence that laparoscopic peri-
toneal lavage could be a definitive treatment for most
patients. In a systematic review reporting 231 patients,
most of them (77%) had purulent peritonitis (Hinchey
III). Laparoscopic peritoneal lavage successfully controlled
abdominal and systemic sepsis in 95.7% of patients.
Mortality was 1.7%, morbidity 10.4% and only 4 (1.7%)
of the 231 patients received a colostomy 65. In a retro-
spective analysis of 63 patients treated with laparoscop-
ic peritoneal lavage, 6 patients (9.5 %) had Hinchey II
diverticulitis; 54 patients (85.7 %) had Hinchey III; and
3 patients (4.8 %) had Hinchey IV. 1 patient died
because of pulmonary embolism, and there were 6 ear-
ly reinterventions because of treatment failure. Delayed
colonic resection was performed in 4 of the remaining
57 patients (7 %) because of recurrent diverticulitis. In
the other 53 patients (93%), no recurrence of divertic-
ulitis and no intervention was performed after a medi-
an follow-up period of 54 months (interquartile range
27–98 months) 66. The European association for endo-
scopic surgery has suggested in a consensus statement
that the laparoscopic peritoneal lavage might be partic-
ular advantageous for high-risk patients who would prob-
ably not survive Hartmann procedure 67. Patients who
have faecal peritonitis (Hinchey IV), or a large perfora-
tion site, and those who fail to improve after lavage
should undergo prompt resection. In case of long-time
faecal peritonitis and patients who are hemodynamical-
ly unstable, or have high-risk Hartmann procedure68

comorbidities was generally considered. Resection with
primary anastomosis is safe for haemodynamically stable
patients with Hinchey IV diverticulitis 32. Fecal conta-
mination of the abdominal cavity is not thought to be
a contraindication for construction of a primary anasto-
mosis with diverting ileostomy 69. Table II summarizes
our current orientation in diverticulitis management.
In patients operated for acute dicerticulitis there is a
quite high incidence of incisional hernias. This kind of
patients has to be considered at quite high risk
population, mainly in diabetic or smoking subjects. For
this patiens, the prophylactic placement of mesh during
closing of abdominal wall incision has been investigated
in several prospective studies 70,71.

Conclusions

Acute diverticulitis is conveniently divided into uncom-
plicated and complicated diverticulitis. Complicated
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diverticulitis is staged by the Hinchey classification 1-4.
Uncomplicated diverticulitis is treated by conservative
means. Abscess formation is best treated by US- or CT-
guided drainage in combination with antibiotics. The
surgical treatment of acute perforated diverticulitis has
interchanged between resection (Hartmann procedure or
resection of the colon with primary anastomosis) and
non-resection strategies. Recently a non-resection strate-
gy consisting of laparoscopy with peritoneal lavage and
drainage has been introduced in the treatment of
Hinchey stage 3 disease. Thanks to the progress made
in interventional and laparoscopic surgery, an increas-
ingly conservative and less invasive treatment is proposed
in the management of acute diverticulitis.

Riassunto

Negli ultimi anni si è assistito ad un notevole cambia-
mento nel trattamento della diverticolite acuta. Vengono
riportati indicazioni e tipo di intervento nei pazienti
affetti da diverticolite acuta complicata alla luce dei dati
della letteratura più recente e dell’esperienza maturata
nell’ultimo decennio. L’indicazione alla chirurgia di ele-
zione basata su numero di episodi, età del paziente, pre-
senza di fattori di rischio come l’immunosoppressione, è
venuta meno in favore di un approccio personalizzato,
differente nel singolo paziente, in funzione della gravità
del quadro clinico. Inoltre anche la presenza di pneu-
moperitoneo non è più da considerare una indicazione
alla chirurgia d’urgenza. Nel trattamento della divertico-
lite acuta complicata da ascesso (Hinchey I-II) oggi si fa
ricorso ad un approccio più conservativo: drenaggio per-
cutaneo ed antibioticoterapia. Nei casi di perforazione
con peritonite (Hinchey III-IV)  la resezione intestinale
con o senza ileostomia di protezione è da preferire all’in-
tervento secondo Hartmann, che trova invece indicazio-
ne solo nei pazienti con malattie intercorrenti gravi, sepsi
severa, instabilità emodinamica, peritonite fecaloide
(Hinchey IV) datante da più di 8-12 ore. Recentemente
nel trattamento della diverticolite è stato introdotto il
lavaggio peritoneale laparoscopico, ma i risultati non con-
sentono di trarre conclusioni certe. In conclusione, gra-
zie ai progressi della terapia conservativa e all’introdu-
zione della laparoscopia, oggi nel trattamento della diver-
ticolite complicata si può proporre sempre di più un
atteggiamento più conservativo.
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