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IMPORTANCE Perforated colonic diverticulitis usually requires surgical resection, with
significant morbidity. Short-term results from randomized clinical trials have indicated that
laparoscopic lavage is a feasible alternative to resection. However, it appears that no
long-term results are available.

OBJECTIVE To compare long-term (5-year) outcomes of laparoscopic peritoneal lavage and
primary resection as treatments of perforated purulent diverticulitis.

DESIGN, SETTING, AND PARTICIPANTS This international multicenter randomized clinical trial was
conducted in 21 hospitals in Sweden and Norway, which enrolled patients between February
2010 and June 2014. Long-term follow-up was conducted between March 2018 and November
2019. Patients with symptoms of left-sided acute perforated diverticulitis, indicating urgent
surgical need and computed tomography–verified free air, were eligible. Those available for trial
intervention (Hinchey stages <IV) were included in the long-term follow-up.

INTERVENTIONS Patients were assigned to undergo laparoscopic peritoneal lavage
or colon resection based on computer-generated, center-stratified block randomization.

MAIN OUTCOMES AND MEASURES The primary outcome was severe complications
within 5 years. Secondary outcomes included mortality, secondary operations, recurrences,
stomas, functional outcomes, and quality of life.

RESULTS Of 199 randomized patients, 101 were assigned to undergo laparoscopic peritoneal
lavage and 98 were assigned to colon resection. At the time of surgery, perforated purulent
diverticulitis was confirmed in 145 patients randomized to lavage (n = 74) and resection (n = 71).
The median follow-up was 59 (interquartile range, 51-78; full range, 0-110) months, and 3
patients were lost to follow-up, leaving a final analysis of 73 patients who had had laparoscopic
lavage (mean [SD] age, 66.4 [13] years; 39 men [53%]) and 69 who had received a resection
(mean [SD] age, 63.5 [14] years; 36 men [52%]). Severe complications occurred in 36% (n = 26)
in the laparoscopic lavage group and 35% (n = 24) in the resection group (P = .92). Overall
mortality was 32% (n = 23) in the laparoscopic lavage group and 25% (n = 17) in the resection
group (P = .36). The stoma prevalence was 8% (n = 4) in the laparoscopic lavage group vs 33%
(n = 17; P = .002) in the resection group among patients who remained alive, and secondary
operations, including stoma reversal, were performed in 36% (n = 26) vs 35% (n = 24; P = .92),
respectively. Recurrence of diverticulitis was higher following laparoscopic lavage (21% [n = 15]
vs 4% [n = 3]; P = .004). In the laparoscopic lavage group, 30% (n = 21) underwent a sigmoid
resection. There were no significant differences in the EuroQoL-5D questionnaire or Cleveland
Global Quality of Life scores between the groups.

CONCLUSIONS AND RELEVANCE Long-term follow-up showed no differences in severe
complications. Recurrence of diverticulitis after laparoscopic lavage was more common, often
leading to sigmoid resection. This must be weighed against the lower stoma prevalence in this
group. Shared decision-making considering both short-term and long-term consequences
is encouraged.
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A cute perforated diverticulitis with peritonitis is a feared
complication of diverticular disease. The incidence in
Western countries is estimated to be 1.85 per 100 000

population per year for purulent peritonitis.1-4 Even with opti-
mal treatment, perforated diverticulitis has a high morbidity and
mortality. Traditionally, the standard treatment has been emer-
gency surgery with resection of the diseased bowel, often with
colostomy creation. Studies have indicated that laparoscopic la-
vage with drainage and antibiotics might be a treatment option
inperforateddiverticulitis.5,6 Sofar,3Europeanrandomizedclini-
cal trials have shown somewhat different results, and no clear
advantages have been demonstrated with laparoscopic lavage,
except a lower stoma rate at 1-year follow-up.4,7-10 Nine meta-
analyses and systematic reviews11-19 of the short-term and 1-year
results of these trials have been published in the last 4 years, with
divergent conclusions. No long-term results on laparoscopic
lavage have yet been published.

In the Scandinavian Diverticulitis (SCANDIV) trial, there
were significantly more reoperations in the lavage group at 90-
day and 1-year follow-up, but at the same time, stoma preva-
lence was lower.4,7 The mortality and quality of life (QoL) were
similar in both treatment groups. Comparable results were re-
ported in the laparoscopic lavage arm of the Ladies trial,10 with
a total reintervention rate at 30 days of 35% in the lavage group
vs 7% in the resection group. Long-term outcomes are crucial
to evaluate the benefit of lavage compared with standard treat-
ment. One core issue is the number of patients in need of sec-
ondary surgery, either for complications, stoma reversal, or re-
currence of diverticulitis. Other important aspects are
functional outcomes and QoL.

The aim of this study was to analyze the long-term
results of the SCANDIV trial in terms of severe complications
(Clavien-Dindo score >IIIa). Secondary outcomes included
mortality, secondary operations, recurrences, stoma preva-
lence, functional outcomes, and QoL.

Methods
Trial Design
The SCANDIV trial was designed as a pragmatic, 2-armed,
open-labeled, multicenter, superiority randomized clinical
trial. Patients were enrolled in 21 surgical units (9 in Sweden
and 12 in Norway) with a catchment population of approxi-
mately 5 million people. The trial was approved by the
Regional Ethics Committee in Southeastern Norway and the
Regional Ethical Review Board Stockholm Sweden. The trial
was registered at ClinicalTrials.gov (NCT01047462).

Participants
Patients older than 18 years with a clinical suspicion of perfo-
rated diverticulitis and a need for emergency surgery were en-
rolled between February 5, 2010, and June 28, 2014. Addi-
tional inclusion criteria were the patient’s ability to tolerate
general anesthesia and abdominal computed tomography re-
sults compatible with perforated diverticulitis and revealing
free air. Exclusion criteria were bowel obstruction and preg-
nancy. Written informed consent was obtained before enroll-

ment in the study. The process of patient inclusion has previ-
ously been described in detail.4,7

Randomization
Patients were randomly assigned to either laparoscopic la-
vage or sigmoid resection by a computer-generated, center-
stratified block randomization, without disclosing the treat-
ment allocation to the patient before surgery.4 If fecal
peritonitis (Hinchey stage IV) was detected at surgery, sig-
moid resection was performed irrespective of randomiza-
tion. In this long-term follow-up, only patients with Hinchey
stages less than IV were analyzed.

Follow-up
Data collection for this long-term follow-up was based on re-
views of electronic patient records and telephone interviews
between March 2018 and November 2019. For patients with
dementia or other conditions creating an inability to com-
plete the telephone interview, collateral information from rela-
tives or employees of the assisted facility was sought when pos-
sible. At least 2 attempts of telephone contact at different points
were made to each patient before considering the patient as
lost to follow-up for QoL and functional outcome analyses. The
protocol required colonoscopy within 3 months after laparo-
scopic lavage or before stoma reversal after the Hartmann pro-
cedure. For patients who could not be contacted and for whom
no collateral information was available, only data retrieved
from medical charts were included in analyses. The informa-
tion was registered into a web-based electronic case report
form, developed and administered by the Unit of Applied Clini-
cal Research, Institute of Cancer Research and Molecular Medi-
cine, Norwegian University of Science and Technology, in
Trondheim, Norway.

Outcomes
The main outcome measures at long-term follow-up were
disease-associated severe complications. This included all se-
vere postoperative complications (defined by a Clavien-
Dindo score >IIIa) after the index operation and after disease-
associated operations, such as stoma reversal, missed colonic
carcinoma, recurrent diverticulitis, or elective sigmoid resec-
tions during the whole follow-up period. Elective stoma re-
versals or sigmoid resections per se were not considered

Key Points
Question What are the long-term outcomes of laparoscopic
peritoneal lavage compared with primary resection as treatment
of perforated purulent diverticulitis?

Findings This multicenter randomized clinical trial of 145 patients
at a Hinchey stage less than IV (73 with laparoscopic lavage and 69
with resection; 3 lost to follow-up) showed no difference in severe
complications, mortality, functional outcomes, or quality of life
between treatment groups over a median of 59 months of
follow-up. There were more stomas in the resection group.

Meaning In this trial, laparoscopic lavage and primary resection
had similar long-term results in the treatment of perforated
purulent diverticulitis.

Research Original Investigation Laparoscopic Lavage vs Primary Resection for Acute Perforated Diverticulitis

E2 JAMA Surgery Published online December 23, 2020 (Reprinted) jamasurgery.com

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Piergiorgio Gigliotti on 01/07/2021

https://clinicaltrials.gov/ct2/show/NCT01047462
http://www.jamasurgery.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2020.5618


disease-associated complications; rather, these were consid-
ered as such only when performed in the emergency setting.
Secondary outcomes at 5 years included stoma prevalence, re-
currence, and secondary sigmoid resections, as well as func-
tional outcomes using the EuroQoL (EQ-5D) questionnaire and
Cleveland Global QoL tool. The EQ-5D is a questionnaire used
to evaluate health status. The EQ-5D-5L official user guide was
used to present gathered information, and patients were sub-
grouped as suggested by the manual.20,21 The Cleveland Global
QoL questionnaire includes 3 questions, and the total calcu-
lated score ranges from 0 to 1 (with 1 being excellent); a change
in score of 0.1 was considered clinically important.22

Statistical Analysis
Statistical analysis was done using SPSS version 25 (IBM). We
used χ2 tests for proportions and 2-tailed t test or Mann-
Whitney test for continuous variables. A P value less than .05
was considered statistically significant.

Results
Of 509 screened patients, 94 were not eligible and a further
216 were not enrolled for various reasons (Figure). A total of
199 patients were randomly assigned to either laparoscopic la-

Figure. Study Inclusion Flowchart

509 Assessed for eligibility

310 Excluded
216 For various reasons
94 Not eligible

199 Randomized

101 Randomized to laparoscopic peritoneal lavage
70 Laparoscopic lavage
15 Resection for Hinchey stage IV
16 Not intervention as randomized

12 Other diagnosis
4 Other reason

101 Included in 90-d ITT analysis (all patients)
89 With diverticulitis included in 90-d modified ITT
74 With Hinchey <IV included in 90-d modified ITT
89 Separate secondary outcomes analysis

74 Hinchey <IV (available for trial intervention)
15 Hinchey IV

96 Included in 90-d ITT analysis (all patients)
83 With diverticulitis included in 90-d modified ITT
70 With Hinchey <IV included in 90-d modified ITT
83 Separate secondary outcomes analysis

70 Hinchey <IV (available for trial intervention)
13 Hinchey IV

98 Randomized to primary resection
68 Resection

18 PRA
50 Hartmann

13 Resection for Hinchey stage IV
17 Not intervention as randomized

4 Other reason
13 Other diagnosis

89 With diverticulitis included in 1-y modified ITT
74 With Hinchey <IV included in 1-y modified ITT
74 Separate secondary outcomes analysis (Hinchey <IV)

70 Hinchey stage III
1 Protocol violation

1 Hinchey stage II
3 Hinchey stage I

63 QoL and functional outcome analysis

73 With 5-y modified ITT of main outcome
73 Separate secondary outcomes analysis

69 Hinchey stage III
1 Hinchey stage II
3 Hinchey stage I

37 QoL and functional outcome analysis

69 With 5-y modified ITT of main outcome
69 Separate secondary outcomes analysis

63 Hinchey stage III
4 Hinchey stage II
2 Hinchey stage I

41 QoL and functional outcome analysis

83 With diverticulitis included in 1-y modified ITT
70 With Hinchey <IV included in 1-y modified ITT
70 Separate secondary outcomes analysis (Hinchey <IV)

64 Hinchey stage III
3 Protocol violation

4 Hinchey stage II
2 Hinchey stage I

56 QoL and functional outcome analysis

12 Excluded (other diagnosis) 13 Excluded (other diagnosis)

13 Excluded (Hinchey IV)
1 Lost to follow-up

24 Lost to follow-up of QoL
17 Died

15 Excluded (Hinchey IV)
1 Lost to follow-up

35 Lost to follow-up of QoL
23 Died

1 Excluded (no consent)
1 Lost to follow-up at 90 d

IIT indicates intention to treat;
PRA, primary resection with
anastomosis; QoL, quality of life.
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vage (n = 101) or primary resection (n = 98). One hundred forty-
five patients, 74 in the lavage group and 71 in the resection
group, were suitable for trial intervention (perforated puru-
lent diverticulitis [Hinchey stage <IV, confirmed at index sur-
gery]). Three patients were lost to follow-up. Thus, 73 pa-
tients randomized to lavage (mean [SD] age, 66.4 [13] years;
39 men [53%]) and 69 randomized to resection (mean [SD] age,
63.5 [14] years; 36 men [52%]) were included in this long-
term follow-up, with a median follow-up time of 59 (inter-
quartile range, 51-78; full range, 0-110) months. Baseline char-
acteristics are assessed in Table 1.

Severe complications (excluding stoma reversals and elec-
tive sigmoid resections because of recurrence) were 36%
(n = 28) in the laparoscopic lavage group and 35% (n = 24) in
the resection group (P = .92; Table 2). Overall mortality was 32%
(n = 23) in the laparoscopic lavage group and 25% (n = 17) in
the resection group (P = .36). Secondary operations, includ-
ing stoma reversal, were performed in 36% (n = 28) vs 35%
(n = 24; P = .92), respectively. Among patients alive at long-

term follow-up, the stoma prevalence was 8% (n = 4) vs 33%
(n = 17; P = .002) (Table 2). Recurrence of diverticulitis oc-
curred in 15 patients (21%) after laparoscopic lavage, com-
pared with 3 (4%) after resection in the laparoscopic lavage
group; 30% (n = 21) had undergone sigmoid resection at the
time of follow-up. Eight of these patients were resected dur-
ing the index admission (1 because of technical difficulties dur-
ing lavage and the others because of uncontrolled sepsis
and clinical deterioration). Nine of the remaining sigmoid re-
sections were because of recurrence of diverticulitis, and 4 were
because of cancer not detected at the index operation. All sig-
moid resections, except for 1, were performed within 1 year
from the index admission. Total length of hospital stay, in-
cluding the index admission, were similar in both groups.
Unplanned reoperations were more frequent in the laparo-
scopic lavage group (26% [n = 19] vs 12% [n = 8]; P = .03), as
well as unplanned readmissions (34% [24 of 70] vs 11% [7 of
64]), whereas the total number of readmissions were similar
(Table 2). All reasons for unplanned reoperations are listed in
eTable 1 in Supplement 1.

Four patients in the laparoscopic lavage group were diag-
nosed with sigmoid cancer after the index operation, com-
pared with 2 in resection group. Those in the resection group
were both diagnosed at histopathology following the index op-
eration, making the rate of misdiagnosed cancer 4.2% in the
group with Hinchey stages less than IV.

Of 102 total patients alive at long-term follow-up, 38 (76%)
in the lavage group and 45 (87%) in the resection group could
complete a telephone interview and were included in the analy-
ses of functional outcomes and QoL. Their mean (SD) age at
follow-up was 66.4 (12.8) years and 59.6 (13.5) years, respec-
tively (eTable 2 in Supplement 1). There was no difference in
Cleveland Global Quality of life scores between the groups
(mean [SD], 0.72 [0.19] vs 0.69 [0.15]; P = .61). In the EQ-5D
questionnaire, there was no significant difference between the

Table 1. Baseline Characteristics of Patients Included
in Long-term Follow-up With a Hinchey Stage Less Than IV

Characteristic

Patients, No. (%)
Lavage
(n = 73)

Resection
(n = 69)

Age, mean (SD), y 66.4 (13) 63.5 (14)

Sex ratio (male:female) 39:34 36:33

BMI, mean (SD) 26.5 (5) 26.1 (4)

Previous abdominal surgery

None 53 (73) 45 (65)

Single 13 (18) 15 (22)

Multiple 7 (10) 9 (13)

Previous episodes of diverticulitis

None 57 (78) 51 (74)

Single 8 (11) 10 (15)

Multiple 8 (11) 8 (12)

Comorbidity

None 16 (22) 14 (20)

Anti-inflammatory medication use 16 (22) 14 (20)

Chronic obstructive lung disease or
asthma

9 (12) 14 (20)

Ischemic heart disease or heart failure 6 (8) 15 (22)

Cigarette smoking 8 (11) 12 (17)

Alcoholism or drug abuse 2 (2) 6 (8)

Active malignant condition 5 (6) 3 (4)

Insulin-treated diabetes 3 (4) 2 (3)

Immunodeficiency or chronic hepatitis 1 (1) 2 (3)

Uremia needing dialysis 0 0

Other 45 (62) 45 (64)

American Society of Anesthesiology level

I 12 (16) 11 (16)

II 38 (52) 26 (38)

III 20 (27) 31 (45)

IV 3 (4) 1 (1)

V 0 0

Charlson Comorbidity Index, mean (SD) 3.8 (2) 3.6 (2)

Abbreviation: BMI, body mass index (calculated as weight in kilograms divided
by height in meters squared).

Table 2. Secondary Outcomes in Patients With Diverticulitis
of Hinchey Stage III or Less at Long-term Follow-up

Outcome

Patients, No. (%)

P
value

Laparoscopic
lavage
(n = 73)

Resection
(n = 69)

Severe complications 26 (36) 24 (35) .92

Patients alive with stoma,
No./total No. (%)

4/50 (8) 17/52 (33) .002

Secondary reoperations
(including stoma reversal)

26 (36) 24 (35) .92

Stoma reversal 5 (7) 17 (25) .003

Unplanned reoperations 19 (26) 8 (12) .03

Patients, No./total No. (%)

With readmissions 28/70 (40) 26/64 (41) .94

With unplanned readmissions 24/70 (34) 7/64 (11) .001

Total hospital stay, median (IQR), d 14 (6-20) 11 (7-20) .79

Diverticulitis recurrence

Total 15 (21) 3 (4) .004

Acute complicated diverticulitis 5 (7) 2 (3) NA

Acute uncomplicated diverticulitis 10 (14) 1 (1) NA

Abbreviations: IQR, interquartile range; NA, not applicable.
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2 groups in any reported dimension. Although not signifi-
cant, there were numerically more patients reporting pain
(17 of 47 [46%] vs 29 of 43 [77%]; P = .07) and problems with
mobility (7 of 47 [19%] vs 16 of 43 [37%]; P = .09) in the resec-
tion group (eTable 3 in Supplement 1). Functional outcomes
were similar between the groups (Table 3).

Discussion
The present long-term results (median follow-up, 59 months) of
theSCANDIVtrial, thelargestcompletedrandomizedclinicaltrial
(to our knowledge) comparing laparoscopic lavage with sigmoid
resectioninacuteperforatedpurulentdiverticulitis,demonstrate
no significant difference in severe complications or overall mor-
talitybetweenthe2treatmentgroups. However,thereweremore
unplanned reoperations, unplanned readmissions, and recur-

rence of diverticulitis in the laparoscopic lavage group. Nearly
one-third of patients (30%) in the laparoscopic lavage group
ended up with a sigmoid resection. Not surprisingly, the over-
all stoma prevalence was remarkably lower in the laparoscopic
lavage group. The proportions of secondary operations, when
stoma reversals were included, were similar in both groups. No
significant differences in QoL and functional outcomes were
observed, although there was a nonsignificant difference of
more pain and immobility in the resection group. However, the
SCANDIV trial may have been underpowered to detect an actual
difference in these dimensions of QoL.

During the long-term follow-up, there were only 5 addi-
tional secondary operations in the laparoscopic lavage group
and 3 in the resection group, emphasizing that most of the sec-
ondary operations were performed within the first year after
index surgery. There were no diverticulitis-associated or
procedure-associated emergency interventions after 1 year of
follow-up. This is consistent with previous cohort studies on
diverticulitis, showing that most severe complications occur
within the first year after acute complicated diverticulitis.23

A concern about missed adenocarcinomas in the laparo-
scopic lavage group has previously been raised. The colon can-
cer rate in this study was 4.2%, and all 4 patients in the lapa-
roscopic lavage group with colon cancer were diagnosed within
the first year. Postoperative colonoscopy was mandatory in the
lavage group, and this finding supports the importance to rule
out malignant disease in patients with complicated diverticu-
lar disease.24,25

A cost analysis should be considered when assessing the
best treatment option. Although this has not been done yet for
the SCANDIV trial, it was performed in the Diverticulitis–
Laparoscopic Lavage (DILALA) and the Laparoscopic Lavage
arm of the Ladies Trial randomized clinical trials, indicating
that laparoscopic lavage was more cost-effective.26,27 Lapa-
roscopic lavage is associated with shorter operating time as
well as a shorter length of hospital stay.14,28

A recent retrospective long-term follow-up of a cohort of
38 patients treated with laparoscopic lavage (median follow-up
time, 46 [interquartile range, 7-77] months) showed a disease-
associated mortality of 11% and an overall mortality rate of 21%,
which is lower than in our study.29 Although the recurrence
rate of diverticulitis was higher (32%) than in SCANDIV, the rate
of secondary surgery, including stoma reversal, was similar.
However, these were selected patients, and the study lacked
uniform treatment criteria for laparoscopic lavage as well as a
control group. The DILALA trial has presented a 2-year follow-
up, including subgroup analysis based on treatment interven-
tion, showing a stoma rate of 7% in the laparoscopic lavage
group and 23% in the resection group, which was limited to
the Hartmann procedure.30 In a recent meta-analysis (includ-
ing the SCANDIV and DILALA trials and laparoscopic lavage
arm of the Ladies trial, along with 4 comparative studies), no
significant differences were seen in mortality, 30-day reop-
erations, and unplanned readmission rates.16 Higher rates of
intra-abdominal abscesses and increased long-term emer-
gency reoperations were seen in the laparoscopic lavage group,
and the benefits were shorter operation time, fewer wound in-
fections, and shorter lengths of hospital stay. In the recent

Table 3. Patient-Reported Functional Outcomes and Quality of Life

Characteristic

Patients, No./total No. (%)a

P value

Laparoscopic
lavage
(n = 38)

Resection
(n = 45)

Cleveland Global Quality of Life
score, mean (SD)b

0.72 (0.19) 0.69 .61

Problems recorded in EQ-5D
summary score of all 5 dimensionsc

None reported 14/37 (38) 10/43 (23) NA

Slight or moderate in at least
1 dimension

17/37 (46) 26/43 (61) NA

Severe or extreme in at least
1 dimension

6/37 (16) 7/43 (16) NA

Abdominal pain

Daily 0/36 (0) 3/45 (7)

.24More than once/wk 5/36 (14) 4/45 (9)

Less than once/wk 31/36 (86) 38/45 (84)

Social contact compared with
before operation

Unchanged 29/36 (81) 33/44 (75)

.17Changes 7/36 (19) 7/44 (16)

Dramatic changes 0/36 (0) 4/44 (9)

Sexual function compared
with before operation

Unchanged 25/36 (69) 33/45 (73)

.98
Changes 6/36 (17) 7/45 (16)

Dramatic changes 1/36 (3) 1/45 (2)

Irrelevant 4/36 (11) 4/45 (9)

Patients with stoma 2/38 (5) 13/45 (29) <.001

Stoma-associated problems

NA

Daily 0/38 0/44

>1 wk 1/38 (3) 2/44 (5)

<1 wk Or none 1/38 (3) 10/44 (23)

Irrelevant 36/38 (95) 32/44 (73)

Needs help with stoma care 0/38 1/44 (2)

Abbreviation: EQ-5D, EuroQoL 5-Dimension score.
a Patients who had died and those who could not be reached are excluded

from analysis.
b Missing data for 2 patients in lavage group and 1 patient in the resection group.

The Cleveland Global Quality of Life score range was 0 to 1 (0, worst; 1, best).
c Detailed EQ-5D data are reported in Supplement 2.
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American Society of Colon and Rectal Surgeons’ “Clinical Prac-
tice Guidelines for the Treatment of Left-Sided Colonic
Diverticulitis,”31 there is a strong recommendation that colec-
tomy be preferred over laparoscopic lavage in patients with pu-
rulent peritonitis, because laparoscopic lavage is associated
with higher rates of secondary interventions. The authors31

concluded that laparoscopic lavage lacks clear selection cri-
teria and standardized operational technique and entails a risk
of unresolved septic foci requiring secondary intervention.32,33

In contrast, the newly published European Society of Colo-
proctology’s “Guidelines for the Management of Diverticular
Disease of the Colon” considers laparoscopic lavage feasible
in selected patients with peritonitis at Hinchey stage III, based
on the same 3 randomized clinical trials and several noncom-
parative cohorts.7,9,10,34,35

Strengths
This study presents long-term follow-up of the largest random-
ized clinical trial comparing laparoscopic lavage with resection
surgery in perforated diverticulitis. Loss to follow-up was low,
making the results very reliable. Only 3 patients were lost to
follow-up of the primary outcome, and a few more (n = 17) were
lost to the analyses of functional outcomes, mainly because of
the advanced age of the study population, with several patients
currently living in assisted-living facilities.

Limitations
The main limitation of this study is that of all eligible pa-
tients, approximately 50% were not included.4 This can be at-
tributed to the difficulties in conducting randomized clinical
trials in an emergency clinical setting, where time con-
straints, patient involvement, and consent can be difficult to
achieve. Plausibly, the personal opinion of the surgeon, be-
cause of the patient’s clinical assessment, may also have some-
times discouraged study inclusion. Consequently, the pa-
tients with the most severe illness and frailty might not have
been included, and the results are not generalizable to them.

Similar inclusion of eligible patients is also true for both of other
randomized clinical trials.8,10 Preoperative randomization in
the SCANDIV trial resulted in the exclusion of some patients
from this long-term follow-up (with diagnoses other than per-
forated diverticulitis or Hinchey stage IV). This may have ham-
pered the randomization. However, the number of exclu-
sions and the baseline characteristics after exclusion were very
similar in the 2 groups.

Conclusions
The question of which surgical approach should be the treat-
ment of choice when facing a patient in the emergency de-
partment with perforated purulent diverticulitis remains. Lapa-
roscopic lavage is faster and cost-effective but leads to a higher
reoperation rate and recurrence rate, often requiring second-
ary sigmoid resection. However, the stoma prevalence is lower
in the laparoscopic lavage group, both in short-term and long-
term follow-up. After 5 years, approximately 1 in 3 patients still
had a stoma in the resection group. Therefore, laparoscopic la-
vage may be used as a bridge to overcome the emergency sep-
tic state and lead to an elective sigmoid resection. This should
be discussed with the patient whenever possible, also taking
into account that preoperative differentiation between puru-
lent and fecal peritonitis (Hinchey stage III vs IV) is impos-
sible. Therefore, all patients selected for laparoscopic lavage
should have consent secured for resection surgery as well.

The present long-term follow-up demonstrates no differ-
ence in severe complication or QoL, making laparoscopic la-
vage a feasible option in perforated purulent diverticulitis. Re-
currence of diverticulitis after laparoscopic lavage is higher,
often leading to sigmoid resection, but without stoma cre-
ation, which is usually the case in an emergency setting. Shared
decision-making that takes both short-term and long-term con-
sequences into account will be the key to better management
of patients with perforated purulent diverticulitis.
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