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Highlights

Laparoscopy in diverticular fistula may reduce complications compared to open

surgery.
No significant difference for recurrence, early reintervention, need for diversion.

Outcomes of laparoscopic primary anastomosis should be interpreted with caution.

Abstract

Introduction

Laparoscopic surgery is considered in the treatment of diverticular fistula for the possible
reduction of overall morbidity and complication rate if compared to open surgery. Aim of
this review is to assess the possible advantages deriving from a laparoscopic approach in

the treatment of diverticular fistulas of the colon.



Methods

Studies presenting at least 10 adult patients who underwent laparoscopic surgery for
sigmoid diverticular fistula were reviewed. Fistula recurrence, reintervention, Hartmann's

procedure or proximal diversion, conversion to laparotomy were the outcomes considered.
Results

11 non randomized studies were included. Rates of fistula recurrence (0.8%), early
reintervention (30 days) (2%) and need for Hartmann's procedure or proximal diversion

(1.4%) did not show significant difference between laparoscopy and open technique.
Discussion

there is still concern about which surgery in complicated diverticulitis should be preferred.
Laparoscopic approach has led to less postoperative pain, shorter hospital stay, faster
recovery and better cosmetic results. Laparoscopic resection and primary anastomosis is
a possible approach to sigmoid fistulas but its advantages in terms of lower mortality rate
and postoperative stay after colon resection with primary anastomosis should be
interpreted with caution. When there is firm evidence supporting it, it is likely that minimally
invasive surgery should become the standard approach for diverticular fistulas, thus

achieving adequate exposure and better visualization of the surgical field.
Conclusion

The lack of RCTs, the small sample size, the heterogeneity of literature do not allow to
draw statistically significant conclusions on the laparoscopic surgery for fistulas despite

this approach is considered safe.

Keywords

o Diverticular fistula; Diverticulitis; Laparoscopic surgery; Colon; Bladder

1. Introduction



Colonic diverticular disease is widespread in Western countries and its incidence
increases with aging. Whereas 80-85% of patients affected by diverticula remain
asymptomatic, 15% develop symptomatic diverticular disease, but no inflammatory signs.
About 10%-20% of individuals suffering from diverticulosis will have acute diverticulitis and
only 2% develop complications of diverticulitis such as abscess, fistula, obstruction or
hemorrhage [1] and [2]. Complications of diverticulitis include intra-abdominal perforation,
external cutaneous fistulas or viscero-visceral fistulas (small bowel, kidney, uterus,
bladder, vagina) or fistulas which penetrate in the retroperitoneal space. The majority of
perforations and fistulas occurs in the sigmoid colon, the colonic tract most frequently
involved by diverticula. Starting from the less frequent ones diverticular fistulas may
present as colovaginal, coloenteric, colouterine, colocutaneous, or colovesical [3].
Management of diverticular fistulas is surgical since fistulas generally do not close
spontaneously. Despite this the presence of a fistula is rarely an indication for urgent
surgery. While open surgery is still the preferred way to approach acute diverticulitis and
its complications, laparoscopy, initially reserved to uncomplicated diverticulitis [4], is
gaining acceptance in the treatment of diverticular fistulas for the possible reduction of
overall morbidity and better postoperative outcome and faster recovery when compared to
open surgery [5] and [6].

Aim of the present review is to analyze the outcomes deriving from laparoscopic elective

surgical treatment of diverticular fistulas of the colon.

2. Materials and methods

The methodology of the Preferred Reporting ltems for Systematic reviews and Meta-
Analysis (PRISMA) statement [7] was used.

2.1. Inclusion criteria

Published randomized and non-randomized studies in which at least 10 adult patients (age
>18 years) underwent laparoscopic surgical treatment for colonic fistula secondary to

sigmoid diverticular disease were included in this review.

2.2. Exclusion criteria



Studies were excluded from the analysis if the outcomes of interest were not reported or it

was not possible to evaluate them based on the published results.
2.3. Interventions

Operations involving fully laparoscopic, laparoscopic assisted surgery, or hand-assisted

laparoscopy surgery were included.

2.4. Systematic literature search

A systematic literature research for studies published in English between January 1991
and March 2015 was accomplished consulting EMBASE and PubMed databases.

The literature search in PubMed was performed using the string “colocutaneous AND
fistula OR (coloenteric AND fistula) OR (colovaginal AND fistula) OR (colovesical AND
fistula) OR (diverticular AND fistula)”.

Two authors independently performed online bibliography searches in order to identify
tittes and abstracts of interest. Full texts of relevant articles were further assessed for
inclusion in the study. In the case of multiple trials enrolling the same patients, either the
most recent study or the one with the best methodological quality was included in the

analysis.
2.5. Outcomes
Primary outcome

Rate of fistula recurrence

Secondary outcomes
Rate of reoperation for post-operative complications

Rate of Hartmann's procedure or proximal diversion

Rate of conversion to laparotomy

2.6. Data extraction



We developed a data extraction sheet based on the Cochrane Consumers and
Communication Review Group's data extraction template [8]. Two authors (RC and CR)
independently retrieved data of the included studies. A third author (GC) checked the
extracted data. Disagreements were solved through discussion and, if necessary, by

involving an independent fourth author (AA).
2.7. Statistical analysis

Two authors (CR and RC) performed the statistical analysis in line with recommendations
from the PRISMA statement and the Cochrane Handbook for Systematic Reviews.
Reported data were not homogeneous. For this reason we did not conduct a meta-

analysis across studies. Instead, descriptive characteristics were reported for each article.

2.8. Assessment of methodological quality of the included studies

The included comparative studies were assessed by CR and RC for their methodological
quality using the revised and modified grading system of the Scottish Intercollegiate
Guidelines Network [9]. The included case series were assessed using the checklist for
the quality of case series of the National Institute for Health and Clinical Excellence (NICE)
[10].

3. Results

3.1. Search outcomes

The combined search strategy identified 1186 citations, of which 29 were judged to be
potentially eligible based on title or abstract, or both, and the full texts were obtained. After
a full text review, 18 studies were excluded [11], [12], [13], [14], [15], [16], [17], [18], [19],
[20], [21], [22], [23], [24], [25], [26], [27] and [28] while 11 trials were judged to be eligible
and were included in the review (Table 1) [29], [30], [31], [32], [33], [34], [35], [36], [37],

[38] and [39]. The PRISMA flow diagram for systematic review is presented in Fig. 1.
Table 1.

Characteristics of the included studies.



Author, year  Type of
of diverticular
publication  pathology:
— City, type of
nation — diverticular
type of trial fistula
Spector 2014 24 colovesical
[29] fistula
Abbas 2013 2. patients
chronic
[A?ﬁc]gelfgss diverticulitis:
(USA) 5
. colovesical, 4
Retrospective .
cohort study colovaginal, 2
colocutaneous
Marney 2013
[31] 15 patients
Townsville  with
(Australia)  colovesical
Retrospective fistulas
cohort study
102 patients
Royds2012 ™1t
[32] Dublin COmPplicated
(Ireland) diverticular
Retrospective dlsease:. 21
cohort study colovesical, 2
colovaginal, 1
colouterine
183 patients
with
Martel 2010 diverticular
[33] Ottawa disease: 9
(Canada) colovesical, 5
Retrospective colovaginal, 2
cohort study colocutaneous,
2 otherwise
specified
31 patients
ggog;eé":]v with sigmoid
Colchester diverticular
(UK) fistulae:22
Retrospective ;I(ilo;/eswal,
cohort study .
colovaginal

Type of
laparoscopic
treatment
follow-up
[months,
mean
(range)]
Hand
assisted
laparoscopic
NA

Laparoscopic
assisted
15 (1-72)

Laparoscopic
assisted
12.4 (1-37)

Laparoscopic
assisted
NA

NA

Fully
laparoscopic
3 months, 6
months, 4
years

Quality
'l.“reaqnent of Treatment of fistula . of the
sigmoid colon included
studies
19
sigmoidectomy NA Fair
2 anterior (11/20)*
resection
12
sigmoidectomy NA Fair
9 anterior (12/20)*
resection
15 Primary suture
siomoidectom placement in significant Fair
a fd imar Y bladder defect or left to 6 /8)b
anasfomos 1}; heal without primary
closure in minor defect
Good
NA NA (7/8)°
Fair
NA NA (11/20)°
31
Zfén?iif;rtomy Fistulectomy + treatment
P Y ofbladder: 2 primary .
anastomosis A suture placement 29 left Fair
omental pathc P (6/ S)b

to heal without primary

was placed
closure

into the pelvis
between colon



Author, year
of
publication
— City,
nation —
type of trial

Nguyen 2006
[35] New
York (USA)
Retrospective
cohort study

Bartus 2005
[36] Dallas
(USA)
Prospective
cohort study

Laurent 2005
[37] Liege
(Belgium)
Retrospective
cohort study

Pugliese
2004 [38]
Milan (Italy)
Prospective
cohort study

Menenakos
2003 [39]

Type of
diverticular
pathology:
type of
diverticular
fistula

14 patients
with
diverticular
disease
complicated
by fistulae: 8
colovesical, 5
enterocolic, 1
colovaginal, 1
colosalpingal,
1
colocutancous

36 patients
with
diverticular
disease: 34
colovesical, 2
colovaginal

16 patients
with
diverticular
disease
complicated
by fistulae: 11
colovesical, 4
colovaginal, 1
colocutaneous

103 patients
treated for
Hinchey I-I1I
sigmoid
diverticulitis:
17
colovesical, 8
enterocolic, 6
colovaginal

18 patients
with

Type of

laparoscopic Quality
treatment
Treatment of of the
follow-up . . Treatment of fistula .
sigmoid colon included
[months, .
studies
mean
(range)]
and bladder or
vagina
Fistulectomy + treatment
of bladder: 3 primary
suture placement 5 left
to heal without primary
closure Enteroenteric
L aparosconic 14 fistula: segmental
P p sigmoidectomy resection of bowel in 3 Fair
assisted . . b
and primary  and primary bowel (5/8)
NA ; L. .
anastomosis  repair in 2 Vaginal cuff
was left alone in 2
Falloppian tubes were
left intact in the patient
with colosalpingeal
fistula
Hand- 34
assisted sigmoidectomy Fair
laparoscopic and primary (11/20)*
NA anastomosis
Laparoscopic 1.1 . Fistulectomy + treatment _, .

. sigmoidectomy ] . Fair
assisted and primar of bladder: 11 primary (6/3)°
NA P Y suture placement

anastomosis
Fistulectomy + treatment
.17 .
Laparoscopic _. . of bladder: 1 primary .

. sigmoidectomy Fair
assisted and primar suture placement 16 left (6/3)°
NA p Y to heal without primary

anastomosis
closure
Fully 18 Fistulectomy + treatment Fair

laparoscopic sigmoidectomy of bladder: 6 stapling

(5/8)°



Author, year  Type of

of diverticular
publication  pathology:
— City, type of
nation — diverticular

type of trial fistula

Athens complicated
(Greece) sigmoid
Prospective  diverticulitis:
cohort study 15 colovesical
and 3
colovaginal

NA: not available.
a

Type of

laparoscopic
treatment
follow-up
[months,
mean

Treatment of
sigmoid colon

(range)]

61.7 (8-99) and primary

anastomosis

Quality
of the
included
studies

Treatment of fistula

device placement 2
primary suture
placement 2 resection of
the vesical wall and two-
layer closure of the
defect

Evaluation of methodological qualities of comparative included studies assessed

using the revised and modified grading system of the Scottish Intercollegiate

Guidelines Network [9]. (see supplementary online material =1).

b

Evaluation of methodological qualities of the case series included assessed using

the checklist for the quality of case series of the National Institute for Health and

Clinical Excellence (NICE) [10]. (see supplementary online material =2).

Table options

Records identified through Additional records identified
database searching through other sources
in=1186} in=4)

Potentially relevant records
(n=833]

Full-text articles assessed for
eligibility
(n =29 )

|

l

Studies included in qualitative

synthesis
m=11)*"
(Tah.1})

Fig. 1.

Records excluded after duplicates’
removal (n = 806 )

- B -
Full-text articles excluded (n= 18)
reason: specific data about colovesical fistula
not available



PRISMA flow chart of literature search.
Figure options

3.2. Characteristics of the included studies

Outcomes of the interventions concerned a total of 250 patients with 254 fistulas (Table 1):
188 colovesical fistulas, 45 colovaginal fistulas, 13 coloenteric, 6 colocutaneous, 1
colosalpingal and 1 colouterine. The majority of surgical interventions were performed with
laparoscopic assisted technique [31], [32], [35], [37] and [38], a few with fully laparoscopic
technique [30], [34] and [39] or hand-assisted technique [29] and [36].

3.3. Risk of bias of the included studies

The number of patients analyzed is exiguous. Furthermore, these data came from ten
studies in which the number of included patients is underpowered for the analyzed
outcomes. A big heterogeneity is present in terms of surgical skill, laparoscopic technique,
severity of the diverticular disease and type of fistulas. Follow up is missing in most of the

included studies and if reported is often short.
3.4. Quality assessment of included studies

The methodological quality for each of the included clinical controlled trials (CCT) was
“fair”; the mean score was 11.3 points out of 20 (Table 1). The methodological quality of
case series, was “fair’, with a mean score of 5.9 points out of 8.0 (Table 1). Bartus et al.
performed an intention to treat analysis [36]. Data were prospectively collected in two

comparative studies [32] and [35] and in three case series [32], [34] and [37].
3.5. Primary outcomes

Rate of fistula recurrence is reported in 6 studies [29], [30], [34], [35], [37] and [39] for 121
patients with only one case of colovesical fistula recurrence was reported [39]. The rate of
fistula recurrence was 0.8% (1/121) (Table 2). Only 4 studies [30], [31], [34] and [39]
reported the duration of follow-up, which ranged between 1 [30] and [31] and 99 months

[39].
Table 2.
Primary and secondary outcomes.



Rate of

Rate of Rate of reoperation , Rate of
Author, year . Hartmann's .
RN fistula for post-operative laparotomic
of publication NN procedure or .
recurrence compllcatlons . . . conversion
proximal diversion
Spector 2014 o
2] 8.3% (2/24) 0 0 0
é%?as 2013 10% (2/21) 5% (1/21) 0
g??ey 2013 A 0 0 33.3% (5/15)
E‘%ds 2012 A NA 35%" (14/40) 10.8% (4/40)
1[\;[;?6” 2010 A NA 21%" (8/39) 11.1% (2/18)
gggfé":]v 0 0 3.2% (1/31) 29% (9/31)
I[\;%‘]lyen 2006, 7.1% (1/14) 0 35.7% (5/14)
][33"‘6r]tus 2005 \a 0 NA 25% (9/36)
E’a;l]rent 2005 0 0 0 18.7% (3/16)
Pugliese 2004 NA NA NA NA
[38]
%%gel[’;é‘]os 5.5%(1/18) NA NA 5.5% (1/18)°
NA: not available.
a

Rate in all patients with complicated diverticulitis (operated on in elective setting).
b

Rate in all patients with complicated diverticulitis.

C

Conversion to laparoscopic assisted surgery.
Table options

3.6. Secondary outcomes

Rate of reoperation for post-operative complications is reported in 7 studies [29], [30], [31],
[34], [35], [36] and [37] including a total of 144 patients. Only Nguyen [35] and Abbas [30]
reported three reinterventions for complications in the first 30 days (2%) (Table 2).

Rate of Hartmann's procedure or proximal diversion is reported in 8 studies: 2 studies

presented cumulative data over all the patients presenting with complicated diverticulitis



[32] and [33] and 6 studies presented analytical data for fistulas [29], [30], [31], [34],

[35] and [37]. Of the 140 patients with fistulas only Engledow [34] and Abbas [30] reported
two proximal diversions (1.4%). Otherwise in the 40 patients with complicated diverticulitis
the stoma rate was between 21% [33] and 35% [32] (Table 2).

Rate of laparotomic conversion is reported in 9 studies. The conversion rate to open
surgery was relatively high 19.7% (34/172), ranging between 0 [29] and 35.7% [35]. It was
not possible to extract results from Pugliese [32] and Royds [38]. Menenakos [39]

converted one patient to assisted laparoscopy (Table 2).

4. Discussion

The present review aims to verify if laparoscopy is to be considered a suitable choice of
treatment for diverticulitis complicated with fistulas. These were classified as colovesical
(74%), colovaginal (18%), coloenteric (5%), colocutaneous (2%), colosalpingal (0.5%) and
colouterine fistulas (0.5%). Compared to series operated by open surgery, we observed a
higher incidence of colovesical fistulas (74% vs. 44%) and a much lower incidence of
colocutaneous fistulas (2% vs. 28%) perhaps because before the advent of laparoscopic
surgery diagnostics and medical therapy were different from the actual ones [40]. Because
of its inflammatory nature, diverticulitis was initially thought to be a contraindication for a
laparoscopic approach [41], [42], [43] and [44], but with the improvement of the technology
and mainly the increasing experience, minimally invasive surgery for diverticulitis became
a common surgical strategy [17], leading to many advantages including less postoperative
pain, shorter hospital stay, faster recovery to normal activity and better cosmetic results.
Recent reports describing the laparoscopic approach for colovesical fistulas treatment
clearly show that resection and primary anastomosis is possible [34], [45], [46], [47],

[48] and [49]. Indeed the outcome of laparoscopic surgery is similar in patients with chronic
diverticulitis with colonic fistula compared with patients without fistula [30]. The treatment
of diverticular fistulas, in particular of colovesical fistulas, is feasible in different ways:
bowel resection and primary colic anastomosis applying omental plasty and covering
ileostomy [50], anterior resection, partial colectomy and Hartmann procedure [51],
laparoscopic sigmoid resection and primary anastomoses or temporary colostomy with or
without resection of the bladder wall [6]. The present analysis shows that in selected
cases, laparoscopic treatment of diverticulitis complicated by fistula, offers similar rates of

fistula recurrence (0.8%) compared to laparotomy. It would be of extreme interest to



compare outcomes to the different characteristics and surgical techniques, but
unfortunately data are too few to allow any statistical interpretation. In the majority of
cases, when the fistula was small and Hinchey classification up to grade 2b, the non-colic
side of the fistula was not treated at all, but abandoned [32]. Larger colovesical fistulas
were usually closed with sutures as by Laurent [37] and Marney [31] or in few cases with
suturing devices [39]. A urinary catheter was usually left in situ for 5-7 days following
surgery for colovesical fistula only, while it was removed on the second or third post-
operative day for colovaginal fistulae [34]. In truth, these data refer extensively to a single
study [36] contributing for about two thirds of the analyzed cases. Also the analysis of
reoperation for post-operative complications at 30 days (2%) and need for Hartmann's
procedure or proximal diversion (1.4%) did not show significant difference between
laparoscopy and open technique, although events useful for the analysis are not reported.
It has to be noted that the rate of conversion to laparotomy, which is often reported, is
relatively high, as it is reported in about one fifth of the cases (19.7%). In a series of 36
patients with fistulas complicating diverticular disease, Bartus et al. reported a 25%
conversion rate [36]. Fourteen patients with enteric fistulas complicating diverticular
disease underwent elective laparoscopically assisted sigmoid resections: 5 patients (36%)
were converted to open, due to severe adhesions or a large inflammatory phlegmon
impairing safe and effective dissection [35]. Laparoscopic and robotic techniques have
similar outcomes in the elective management of complicated diverticulitis with colovesical
fistulas, also if robotic surgery may decrease conversion rate compared with the
laparoscopic approach [52]. The subgroup of hand assisted laparoscopic colectomy
presented the best results (Table 2), but the number of the patients treated with this
approach is very low [29] and [36]. Recently, a laparoscopic conservative treatment of
colovesical fistula performing a fistulectomy without colic resection was reported; the
authors describe this technique as safe and feasible, with low risk of recurrence if the
fistula is not due to diverticulitis or when the diverticular disease does not extensively
involve the bowel wall [11]. Nevertheless, this study is a report of only two cases and a
prospective study with a larger sample size is necessary to evaluate the outcomes of this
original technique. Several limitations of the present analysis should be exposed. First, the
rate of fistula recurrence, our primary outcome, is reported in a limited number of studies,
probably due to the non-frequent incidence, and short follow-up. Despite the secondary
outcomes are more represented in literature, the small number of events reported impaired

the statistical significance of difference between groups. On the other hand, results of case



series of less than 10 patients, are in contrast with these conclusions, (i.e. no case of
conversion to laparotomy is reported). But this is most probably linked to the consideration
that small series with unfavorable results are unlikely to be published and of scarce
interest for the authors themselves. Therefore, we believe that excluding studies enrolling
under 10 patients is a correct approach to the analysis. In conclusion, large prospective
studies, possibly comparative trials should focus on the topic of laparoscopic treatment, in
order to establish if the usual advantages of laparoscopy compared to open surgery, in
terms of reduced morbidity and hospital stay, are confirmed even in this environment.
Nevertheless, with increasing experience, it is likely to forecast that minimally invasive
surgery should become the standard approach when there is firm evidence supporting it.
An adequate view of the surgical field is one of the major problems in the repair of fistulas,
especially those between the rectum and lower urinary tract, so a better view could be a

real effective arrow in the hand of supporters of the laparoscopic approach [53].

5. Conclusions

The lack of RCTs, the small sample size, and the heterogeneity of published papers do not
allow us to draw statistically significant conclusions on the laparoscopic surgical
management of sigmoid fistulas due to complicated diverticulitis despite it is well known
that this approach is safe if performed by experienced surgeons.

manuscript. CR analyzed the data drafted and revised the paper. EM, VA critically revised

the manuscript.
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