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Endoluminal vacuum-assisted therapy (EVT) has been introduced recently to treat colo-
rectal anastomotic leakage. The aim of this study was to evaluate the safety and efficacy of EVT in the
treatment of anastomotic leakage and rectal stump insufficiency after Hartmann’s procedure.

A systematic search of MEDLINE, Scopus and Cochrane databases was performed using
search terms related to EVT and anastomotic leakage or rectal stump insufficiency in line with the
PRISMA checklist. Observational studies, RCTs and case series studies published to July 2017 were
included. Primary outcomes of the review were the success of EVT, defined as complete or partial healing
of the anastomotic defect and associated cavity, and the rate of stoma reversal after EVT. Secondary
outcomes included the duration of treatment to complete healing, complications of treatment and the
need for further intervention. A meta-analysis was conducted. The potential effect of clinical confounders
on the failure of EVT was investigated using the random-effects meta-regression model.

Of 476 articles identified, 17 studies reporting on 276 patients were ultimately included. The
weighted mean rate of success was 85-3 (95 per cent c.i. 80-1 to 90-5) per cent, with a median duration
from inception of EVT to complete healing of 47 (range 40-105) days. The weighted mean rate of stoma
reversal across the studies was 75-9 (64-6 to 87-2) per cent. Twenty-five patients (9-1 per cent) required
additional interventions after EVT. Thirty-eight patients (13-8 per cent) developed complications. The
weighted mean complication rate across the studies was 11-1 (6-0 to 16-2) per cent. Variables significantly
associated with failure included preoperative radiotherapy, absence of diverting stoma, complications
and male sex.

EVT is associated with a high rate of complete healing of anastomotic leakage and stoma
reversal. It is an effective option in appropriately selected patients with anastomotic leakage.
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Anastomotic leakage is the most catastrophic surgi-
cal complication after rectal cancer surgery, and leads
to increased morbidity, additional interventions, hospital-
ization and death!. Tt adversely affects both oncological
and functional outcomes, including a higher than desired
rate of permanent stoma’>.

There is no wuniversally accepted management
flowchart for anastomotic leakage*. Treatment should
be individualized based on the patient’s general condition,
anastomotic defect size and location, indication for primary
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resection and the presence of a proximal stoma’. There has
been a paradigm shift in the management of anastomotic
leakage from surgical to non-operative image-guided
and, more recently, endoscopic treatment. Non-operative
management is usually favoured for patients who under-
went proximal faecal diversion at the initial operation. In
this population, treatment options may include transanal
anastomotic tube drainage, percutaneous drainage or
recently developed endoscopic procedures, including stent
or clip placement or endoluminal vacuum-assisted therapy
(EVT)S. In EVT, an open-pored polyurethane sponge is
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inserted in the leakage cavity through the anastomotic
defect by a flexible endoscope. EVT carries the benefits of
being a less invasive approach, ensuring continuous drai-
nage, and promoting granulation and mechanical reduc-
tion in the size of the abscess cavity. Endoscopic treatment
has been reported to be associated with better outcome,
including more frequent preservation of the anastomosis’*®.

Although preliminary reports showed promising results
for EVT in the treatment of colorectal anastomotic
leakage, data determining the superiority of EVT over
other forms of conservative treatment in diverted anas-
tomoses are lacking. Clearly defined indications for EVT
do not exist®!?. The aim of this review was to evaluate
the safety and efficacy of EVT in colorectal and coloanal
anastomotic leakage and rectal stump insufficiency after
Hartmann’s procedure, and to investigate the role of EVT
in anastomotic salvage.

This was a systematic review of studies investigating
EVT treatment for anastomotic leakage. The value
of vacuum-assisted closure (VAC) therapy in colorectal
surgery has been recognized as it represents an effective,
minimally invasive approach to control locally con-
tained anastomotic leakage after pelvic anastomosis!.
EVT depends on placing an open-pored sponge into
the perirectal cavity through the anastomotic defect by a
flexible endoscope. The sponge is connected through a
transanally exiting evacuation tube to a vacuum drainage
system. Based on the same mechanism as VAC therapy,
shrinkage and cleaning of the abscess cavity occur together
with closure of the presacral space®!! =16,

Search strategy

Registration in the international prospective register
of systematic reviews (PROSPERO) preceded the litera-
ture search (registration number CRD42016043118). Two
investigators independently conducted a computerized
search of the literature for studies to evaluate the outcomes
of EVT in the treatment of anastomotic leakage after
colorectal or coloanal anastomosis and rectal stump insuf-
ficiency (opening of rectal stump) following Hartmann’s
procedure. This review is reported in compliance with the
PRISMA checklist!”.

Electronic databases including PubMed/MEDLINE,
Scopus and the Cochrane Central Register of Controlled
Trials (CENTRAL) were queried for published and
ahead-of-publication studies dating from inception of
each database to July 2017. The PubMed function ‘related
articles’ was used to search for further related articles. In
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addition, the reference lists of the studies included were
screened manually for further potentially relevant articles.

Keywords used in the search process included: ‘anas-
tomosis’, ‘anastomoses’, ‘anastomotic’, ‘leak’, ‘leakage’,
‘insufficiency’, ‘cavity’, ‘colorectal’, ‘coloanal’, ‘Hart-
mann’s’, ‘rectal’, ‘stump’, ‘treatment’, ‘endoscopic’,
‘outcome’, ‘endsponge’, ‘vacuum’, ‘endo-vacuum’, ‘VAC’,
‘endoluminal’, ‘ETVARD’, ‘transanal’, ‘transrectal’,
‘healing’ and ‘closure’. The following Medical Subject
Headings (MeSH) terms were also used in the literature
search: (endoscopic), (endoluminal), (anastomotic leakage),
(treatment outcome) and (healing).

After exclusion of duplicate articles and conference
abstracts with no full-text version the remaining articles
were screened and filtered by title and abstract and sub-
sequently by full text. The investigators independently
reviewed the full text of the selected studies to verify
eligibility.

Eligibility criteria

All studies evaluating the outcome of EVT in the treat-
ment of anastomotic leakage after colorectal or coloanal
anastomosis and rectal stump insufficiency following Hart-
mann’s procedure were considered eligible for inclusion.
Comparative and cohort studies were included. Editori-
als, letters, case reports, reviews and meta-analyses were
excluded. Articles that did not report the primary outcomes
of the present review were also excluded. There were no
language restrictions.

Assessment of methodological quality and bias
within included studies

Two investigators independently evaluated the method-
ological quality of each study included in the review. In
case of any discrepancy, a third investigator was consulted.
The National Institute for Health and Care Excellence
(NICE) checklist'® was used for assessment of case series
and cohort studies; each study was given a score. Quality
of the studies was defined as good (score 7-8), fair (score
4-6) or poor (score 3 or less). The quality of comparative
studies was assessed using the revised grading system of the
Scottish Intercollegiate Guidelines Network (SIGN)!?,
and defined as good (score above 14), fair (score 8—14) or
poor (score less than 8).

Data extraction

Data were extracted and entered into Microsoft
Excel® (Microsoft, Redmond, Washington, USA). Data

acquisition was performed by two independent teams
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of investigators. Data extracted from each study included
authors’ names, year of publication, duration, country
and design of the study. Details of study participants were
collected, including the number of patients, mean age,
male to female ratio, indications for rectal resection, oper-
ative intervention, faecal diversion at primary surgery, level
of anastomosis, time of detection of anastomotic leakage,
and the initial size of the anastomotic cavity.

In addition, information was collected about the equip-
mentused for EVT, type of anaesthesia, indication for EVT
as a primary or secondary measure for anastomotic leak-
age, combined use of EVT with other treatment modali-
ties, number of sponges used in the first treatment session,
amount of pressure applied, frequency of sponge changes,
total duration of treatment, and total number of sponges
used. Information on the incidence of healing, the success
of EVT, need for other interventions, treatment complica-
tions, stoma reversal and mortality were also collected.

Outcomes of the review

The primary outcome of the review was the success
of EVT, defined as complete or partial healing of the anas-
tomotic defect and associated cavity, and the rate of stoma
reversal after EV'T. Secondary outcomes included the dura-
tion of treatment until complete healing, complications
of treatment and the need for further intervention.

Assessment of publication bias among included
studies

Publication bias across the studies was assessed using
a funnel plot of the standard error of the success rate
of EVT for anastomotic leakage versus the success rates
in the included studies (Fig. I). A straight vertical line in
the plot indicates the zone in which 95 per cent of studies
should be if there were no publication bias. The Begg and
Mazumdar rank correlation test was used to investigate
publication bias; Kendall’s tb (corrected for ties) was 0-28,
with a one-tailed P value of 0-054 and a two-tailed P value
of 0-100, indicating no significant publication bias among
the studies included.

Statistical analysis

Data were analysed using SPSS® version 23 (IBM,
Armonk, New York, USA). Variables were expressed
as mean(s.d.) or median (range) values. Student’s 7 test
was used to compare quantitative variables. P <0-050 was
considered statistically significant.

A meta-analysis of the rates of treatment success,
stoma reversal and complications across the studies was
conducted using open-source, cross-platform software
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Fig. 1 Funnel plot for assessment of publication bias

for advanced meta-analysis, openMeta[Analyst]™ version
12.11.14 (http://www.cebm.brown.edu/openmeta/). Data
were pooled and weighted mean rates with 95 per cent c.i.
calculated. Statistical heterogeneity was determined with
Cochrane’s Q test and I statistics. I? is the proportion of
total variation observed between the studies attributable
to differences between studies rather than sampling error.
Heterogeneity was considered low when I? was less than 25
per cent and high when I? was greater than 75 per cent. If
significant statistical heterogeneity was not present a fixed-
effect model was used to pool data, whereas in the case of
significant statistical heterogeneity (P <0-100) the binary
random-effects model was employed for pooling of data.

A random-effects meta-regression model was used,
weighing the studies by their within-study variance and
degree of heterogeneity to determine the predictive factors
for failure of EVT in the treatment of anastomotic leakage.
Heterogeneity between studies was explored in relation to
differences in patient age, sex, creation of a stoma before
EVT, radiotherapy, development of complications and
duration of treatment. The statistical significance of each
examined variable was examined using the slope coefficient
(s.e.) and P value.

Patient and study characteristics

After initial screening of 476 articles by title, 77 duplicates
were excluded. A further 382 articles were excluded after
abstract and full-text reading, leaving 17 studies®!1-16.20-29
published between 2006 and 2017 in the analysis
(Fig.2). The studies were performed in Germany (6),
the Netherlands (3), Denmark (2), Italy (2), Austria (2),
the UK (1) and Turkey (1). No RCTs were retrieved. Two

studies had a prospective design and 15 were retrospective.
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Fig. 2 PRISMA flow diagram for the review

The studies included 276 patients of mean(s.d.) age of
61-6(9-5) (range 37-75) years; the male to female ratio was
2-6: 1. Characteristics and quality of the studies reviewed
are shown in 7able S1 (supporting information).

Indications for endoluminal vacuum-assisted

therapy

EVT was used for the management of anastomotic leakage
after surgery for colorectal cancer in 209 patients, ulcera-
tive colitis in 21, familial adenomatous polyposis in eight,
diverticular disease in six, adenoma in two and endometrio-
sis in one patient. In addition, EVT was used for the man-
agement of rectal stump insufficiency in 12 patients, rectal
perforation in three, pouch leakage after ileal pouch—anal
anastomosis in two, leakage after transanal endoscopic
surgery in one patient, leakage after stapled transanal
rectal resection in one patient, and treatment of a sacral
cavity after abdominoperineal resection in one patient.
The indication for EVT in nine patients was not disclosed
clearly in one study?’.

The level of anastomosis was distal colorectal in 135
patients, coloanal in 63 and ileoanal in three. Anasto-
motic leakage was diagnosed a median of 11-7 (range 6-75)

days after the primary operation. Six studies’!!-?426.27.29
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diagnosed anastomotic leakage by endoscopy, three!*?1:28
by contrast studies, and five!>162022.23 used both endoscopy
and contrast CT. In one study'* examination under anaes-
thesia was used and in another?? laparoscopic assessment
was employed for confirmation of anastomotic leakage.

Technical details of endoluminal vacuum-assisted
therapy

Vacuum systems used in the studies included Redyrob®
Trans Plus (B. Braun, Melsungen, Germany), Renasys®
Go (Smith and Nephew, London, UK), Redon-
Faltenbalg® 250ml/06-18 Ch (Dahlhausen, Cologne,
Germany) and Redovac® 400 ml (B. Braun).

Endosponge therapy was the primary treatment for
anastomotic leakage in eight studies!*!6:21:24=28 "and was
the primary or secondary treatment in three®?%?*, Seven
studies!-12:16:21.24.2628 ysed EVT as a singular treatment
for anastomotic leakage, whereas six combined EVT with
other treatment methods: intramural fibrin glue in two®?,
surgical closure of the defect in two?*?? and fibrin glue or
stenting in two!>2.

Endosponge treatment commenced a median of 15-1
(range 1-173) days after the onset of anastomotic leak-
age. Treatment was delivered at an endoscopic unit in all
studies, except one?’ in which treatment took place in the
operating room. The procedure was done under sedation in
nine studies”!1:20722.25.26.28.29 3nd under general anaesthe-
sia in one!'*; two!623 reported the use of sedation or gen-
eral anaesthesia and four!*1?*27 did not report the type of
anaesthesia used.

The median size of the defect treated with EVT was 6
(range 4-7-34-9) cm. Pressure used in the procedure varied
from 60 to 200 mmHg, and was up to 700 mmHg in one
study!'®. A single sponge was used at the first treatment
session, except in one study’ that used two sponges to close
the defect at the first session. The sponge was changed
every 2-3 days in nine studies”!113715:21.23.2829 3 every
3—4days in eight!>16:202224=27 'The median number of
sponges used was 7 (range 3-4-13).

Outcome of treatment

In 228 (826 per cent) of 276 patients treated with EVT
the anastomosis healed completely after treatment
(1able S2,  supporting  information). Random-effects
meta-analysis showed that the weighted mean success
rate of EVT was 85-3 (95 per cent c.i. 80-1 to 90-5) per
cent (I> =397 per cent) (Fig. 3). The duration of treatment
to complete healing ranged from 11 to 244 days (median
duration 47 (range 40—105) days).

A total of 141 patients had faecal diversion (diversion
at initial operation, 132; diversion after diagnosis of
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Reference Success Events
Kuehn et al.2% 0-829 (0:714, 0-944) 34 of 41 o
Strangio et al."" 0-880 (0-753, 1-000) 22 of 25 0
Keskin et al.'2 0-800 (0-598, 1-000) 12 0f 15 o
Arezzo et al.1® 0-786 (0-571, 1-000) 11 0of 14 o
Gardenbroek et al.20 0-867 (0-695, 1-000) 13 of 15 ‘D
Nerup et al.2! 0-964 (0-867, 1-000) 130f 13 P
Srinivasamurthy et al.# 0-750 (0-450, 1-000) 60f8 o
Verlaan et al.22 0-833 (0-535, 1-000) 50f6 o
Riss et al.23 0:667 (0-359, 0-975) 60f9 n
Riss et al.!s 0-750 (0-560, 0-940) 15 of 20 o :
von Bernstorff et al.24 0-769 (0-607, 0-931) 20 of 26 o
Chopra et al.25 0-769 (0-540, 0-998) 10 of 13 1
van Koperen et al.'® 0-562 (0-319, 0-806) 9 of 16 n}
Mees et al.26 0-917 (0-696, 1-000) 50f5 : o
Glitsch et al.27 0-941 (0-829, 1-000) 16 of 17 R S i —
Weidenhagen et al.® 0-966 (0-899, 1-000) 28 of 29 ——
Nagell and Holte?® 0-750 (0-326, 1-000) 30f4 o
Overall: 2=39-7%, P=0-047  0-853 (0-801, 0-905) 228 of 276 R
I I I I I I )
0-4 0-5 0-6 0-7 0-8 09 1
Proportion
Fig. 3 Forest plot for success rate of endoluminal vacuum-assisted therapy across the studies. A random-effects model was used for
meta-analysis. Success rates are shown with 95 per cent confidence intervals
Reference Stoma reversal Events
Kuehn et al.2% 0789 (0606, 0-973) 15 of 19 ‘3
Strangio et al.!" 0-846 (0:650, 1-000) 11 0f 13 1
Keskin et al.12 0:714 (0:478, 0-951) 10 of 14 1
Gardenbroek et al.20 0-900 (0-637, 1-000) 40of 4 1
Nerup et al.2! 0-923 (0:778, 1-000) 120f 13 ——
Srinivasamurthy et al.'* 0-625 (0-290, 0-960) 50f8 o
Verlaan et al.22 0:917 (0:696, 1-000) 50f5 _‘—D_
Riss et al.1s 0-929 (0:794, 1-000) 13 of 14 P
Chopra et al.25 0-571 (0-205, 0-938) 40f7 o :
van Koperen et al. 16 0-333 (0'095, 0'572) 50f 15 T
Mees et al.26 0-200 (0-000, 0-551) 10of5 1 :
Weidenhagen et al.® 0-917 (0-806, 1-000) 22 of 24 —D—
Overall: 2=72-8%, P <0-001 0-759 (0-646, 0-872) 107 of 141 ‘
L I I I I )
0 0-2 0-4 0-6 0-8 1

Proportion

Fig. 4 Forest plot for stoma reversal rate after endoluminal vacuum-assisted therapy across the studies. A random-effects model was
used for meta-analysis. Stoma reversal rates are shown with 95 per cent confidence intervals

anastomotic leakage, 9). Of these 141 patients, 107 (75-9
per cent) who had faecal diversion before or after the start
of EVT underwent reversal of stoma following success-
ful treatment. Random-effects meta-analysis showed the
weighted mean rate of stoma reversal across the studies to
be 75-9 (95 per cent c.i. 64-6 to 87-2) per cent (I> =72-7
per cent) (Fig. 4).

Twenty-five patients (9-1 per cent) required additional
interventions after EV'T, including Hartmann’s procedure

© 2018 The Authors.
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(8), faecal diversion (5), CT-guided drainage of pelvic
abscess or collection (4), proctectomy (4), relaparotomy
after stoma reversal (2), small bowel resection (1) and
insertion of a ureteral stent (1).

Thirty-eight patients (13-8 per cent) developed compli-
cations after EVT. Random-effects meta-analysis showed
that the mean complication rate across the studies was
11-1 (95 per cent c.i. 6:0 to 16-2) per cent) (I> =65-1 per
cent (Fig. 5). Complications included: pelvic abscess (16),
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Reference Complications Events
Kuehn et al.?® 0-012 (0-000, 0-045) 0 of 41
Strangio et al."! 0-120 (0-000, 0-247) 3of 25 ._.
Keskin et al.? 0-200 (0-000, 0-402) 3of 15 o
Arezzo et al.”® 0-033 (0-000, 0-124) 0of 14 ——
Gardenbroek et al.?° 0-067 (0-000, 0-193) 10f 15 —D—
Nerup et al.?! 0-077 (0-000, 0-222) 10f13 —D——
Srinivasamurthy et al.™ 0-056 (0-000, 0-205) 0of8 B
Verlaan et al.? 0:071 (0-000, 0-262) Oof 6 O
Riss et al.? 0-050 (0-000, 0-185) 0of9 — O
Riss et al.'s 0-300 (0-099, 0-501) 6 of 20 o
von Bernstorff et al.2 0-019 (0-000, 0-069) 0 of 26 04— :
Chopra et al.?® 0-538 (0-267, 0-809) 7 of 13 o
van Koperen et al.'® 0-312 (0-085, 0-540) 50f 16 o
Mees et al.® 0-083 (0-000, 0-304) 0of5 o
Glitsch et al.2 0-118 (0-000, 0-271) 20f 17 o
Weidenhagen et al.? 0-345 (0-172, 0-518) 10 of 29 o
Nagell and Holte? 0-100 (0-000, 0-363) 0of4 ...
Overall: ?=65-2%, P <0-001 0-111 (0-060, 0-162) 38 of 276 ‘
1 : | | | |
0 0-2 0-4 0-6 0-8
Proportion

Fig. 5 Forest plot for complication rate of endoluminal vacuum-assisted therapy across the studies. A random-effects model was used
for meta-analysis. Complication rates are shown with 95 per cent confidence intervals

luminal stenosis (13), bleeding (2), complete dehiscence
(2), ileal fistula (1), urethral fistula (1), residual sinus (1),
pouch dysfunction (1) and severe pain (1). Ten patients
(3-6 per cent) died after EVT from systemic metastasis of
colorectal carcinoma.

Predictors for failure of endoluminal
vacuum-assisted therapy for anastomotic leakage

Variables significantly associated with failure of EVT
included preoperative radiotherapy (s.e. 0-163, P=0-018),
lack of protective stoma before treatment (s.e. —0-136,
P=0-009), development of complications (s.e. 0-194,
P=0-002) and male sex (s.e. 0-171, P=0-014) (Table S3,
supporting information).

Age (s.e. 0-001, P=0-852), date of diagnosis of
anastomotic leakage (s.e. 0-001, P=0-393) and duration
of treatment (s.e. 0-0001, P=0-760) were not significantly
associated with treatment failure.

EVT is a promising, minimally invasive treatment for anas-
tomotic leakage following rectal resection. With a mean
success rate of 85 per cent, the need for additional surgery
could be reduced significantly. Compared with the current
literature, which reports a stoma reversal rate of 30-40
per cent for clinical leakage®®, the weighted mean rate
of stoma reversal across the studies was 75-9 per cent.

© 2018 The Authors.
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Optimal results may be achieved when endoscopic EVT
is offered to patients with distal anastomotic leakage who
already have a defunctioning stoma, without sepsis. EVT
has a good safety profile with a mean complication rate of
approximately 14 per cent. Stenosis is the most common
complication, and may be caused by anastomotic leakage
rather than by EVT3!,

The principle of EVT is continuous or intermittent
suction and drainage via an open-cell polyurethane sponge
placed on or into a wound with the application of con-
trolled negative pressure’?282932 The precise mechanism
of accelerated healing power is still unclear. It may, how-
ever, be attributed to fluid removal, oedema reduction
and increased local blood perfusion, which in turn reduce
bacterial colonization and stimulate granulation tissue
growth?23.26.28.3233

Factors associated with failure of EVT included neo-
adjuvant therapy, lack of a protective stoma before
treatment, complications related to EVT and male sex.
Most of these are well known risk factors for anastomotic
leakage in general®*. The association between failure of
EVT and lack of a protective stoma might be explained by
contamination of the sponge with the bacterial content of
the stool?® or sponge obstruction by the impacted stool?*.
In addition, in the absence of a stoma at the time of therapy
the sponge has to drain luminal content as well as air, so it
is more likely to lose the adequate negative suction in the

www.bjsopen.com B7S Open 2019; 3: 153-160



Endoluminal vacuum-assisted therapy for rectal anastomotic leakage

cavity?’, which in turn may increase the chance of sponge
dislocation?®.

There has been a debate on the long-term results, partic-
ularly concerning the stability of EVT-derived granulation
tissue and the possibility of developing a recurrent abscess.
Riss and colleagues!' assessed the long-term results after
primary successful EVT in a multicentre study and found
that 25 per cent of patients developed recurrent abscesses
after median follow-up of 17 months. Oncological and
functional outcomes must be investigated further. Most
studies included in the current review did not report
long-term outcomes.

The use of EVT in this review was not standardized as
it was applied for a myriad of indications and at different
anastomotic heights. While some investigators found that
higher colorectal anastomoses could be treated with EVT
with no difficulty®®, others?*???8 found it difficult to apply,
recommending to avoid EVT in higher anastomoses, and
postulated that EVT at higher levels might increase the
incidence of small bowel fistula. Cavity size did not seem to
predict outcome, as EVT proved suitable for small as well
as large leakage cavities. The sponge can be compressed to
approximately 8 mm in diameter for smaller cavities®®, and
more than one sponge can be inserted at the initial therapy
session’.

The timing of EVT can significantly influence success.
Weidenhagen and co-workers’ reported a high success
rate when EVT was started within 6 weeks of the initial
operation. These results were replicated by van Koperen
et al.'%, with a success rate of 75 per cent (6 of 8 patients) for
EVT of anastomotic leakage commenced within 6 weeks
of the initial surgery, compared with 38 per cent (3 of 8)
for later EV'T.

EVT treatment is more versatile than alternative endo-
scopic treatments such as stent insertion and fibrin glue.
Although EVT can be applied regardless of the level
of anastomosis and size of abscess cavity, stent insertion
should be avoided in low anastomotic leakage as this has
a higher incidence of patient discomfort and possibility
of migration, and can be used only in abscess cavities
smaller than 2cm?’. As stents do not permit internal
drainage, perirectal abscess following stenting should also
be treated by surgical or percutaneous drainage. Uncovered
metal stents may be embedded in the rectal wall, and may
perforate?. Fibrin glue is limited to leaks of less than 3 mm
in diameter without any connecting cavities or abscess®’.

This review has a number of limitations related to
the available literature. These include small sample size.
The design of most studies was retrospective. Despite
the moderate statistical heterogeneity among studies,
clinical heterogeneity was significant, including methods,

© 2018 The Authors.
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indications and timing. It is therefore not possible to com-
pare these studies on all endpoints. Long-term oncological
and functional outcomes are awaited.

The authors declare no conflict of interest.

1 Sakr A, Emile SH, Abdallah E, Thabet W, Khafagy W.
Predictive factors for small intestinal and colonic
anastomotic leak: a multivariate analysis. Indian 7 Surg 2017,
79: 555-562.

2 Vallance A, Wexner S, Berho M, Cahill R, Coleman M,
Haboubi N ez a/. A collaborative review of the current
concepts and challenges of anastomotic leaks in colorectal
surgery. Colorectal Dis 2017; 19: O1-0O12.

3 Lindgren R, Hallb66k O, Rutegard J, Sjodahl R,
Matthiessen P. What is the risk for a permanent stoma after
low anterior resection of the rectum for cancer? A six-year
follow-up of a multicenter trial. Dis Colon Rectum 2011; 54:
41-47.

4 Phitayakorn R, Delaney CP, Reynolds HL, Champagne B]J,
Heriot AG, Neary P et al.; International Anastomotic Leak
Study Group. Standardized algorithms for management of
anastomotic leaks and related abdominal and pelvic abscesses
after colorectal surgery. World § Surg 2008; 32: 1147-1156.

5 Daams F, Luyer M, Lange JF. Colorectal anastomotic
leakage: aspects of prevention, detection and treatment.
Waorld 7 Gastroenterol 20135 19: 2293-2297.

6 Chadi SA, Fingerhut A, Berho M, DeMeester SR, Fleshman
JW, Hyman NH ez 4l. Emerging trends in the etiology,
prevention, and treatment of gastrointestinal anastomotic
leakage. 7 Gastrointest Surg 2016; 20: 2035-2051.

7 Blumetti J, Abcarian H. Management of low colorectal
anastomotic leak: preserving the anastomosis. World
7 Guastrointest Surg 2015; 7: 378-383.

8 Goenka MK, Goenka U. Endotherapy of leaks and fistula.
Waorld 7 Gastrointest Endosc 2015; 7: 702-713.

9 Weidenhagen R, Gruetzner KU, Wiecken T, Spelsberg F,
Jauch KW. Endoscopic vacuum-assisted closure of
anastomotic leakage following anterior resection of the
rectum: a new method. Surg Endosc 2008; 22: 1818—1825.

10 Weidenhagen R, Gruetzner KU, Wiecken T, Spelsberg F,
Jauch KW. Endoluminal vacuum therapy for the treatment
of anastomotic leakage after anterior rectal resection. Rozh/
Chir 2008; 87: 397-402.

11 Strangio G, Zullo A, Ferrara EC, Anderloni A, Carlino A,
Jovani M et al. Endo-sponge therapy for management of
anastomotic leakages after colorectal surgery: a case series
and review of literature. Dig Liver Dis 2015; 47: 465-469.

12 Keskin M, Bayram O, Bulut T, Balik E. Effectiveness of
endoluminal vacuum-assisted closure therapy (endosponge)
for the treatment of pelvic anastomotic leakage after
colorectal surgery. Surg Laparosc Endosc Percutan Tech 2015,
25:505-508.

www.bjsopen.com B7S Open 2019; 3: 153-160



160

13

14

Arezzo A, Verra M, Passera R, Bullano A, Rapetti L,
Morino M. Long-term efficacy of endoscopic vacuum
therapy for the treatment of colorectal anastomotic leaks.
Dig Liver Dis 2015; 47: 342-345.

Srinivasamurthy D, Wood C, Slater R, Garner J. An initial
experience using transanal vacuum therapy in pelvic
anastomotic leakage. Tech Coloproctol 2013; 17: 275-281.

25

26

M. Shalaby, S. Emile, H. Elfeki, A. Sakr, S. D. Wexner and P. Sileri

delayed closure of extraperitoneal rectal anastomotic leakage
cavities following neoadjuvant radiochemotherapy. Inz

7 Colorectal Dis 2009; 24: 819-825.

Chopra SS, Mrak K, Hiinerbein M. The effect of endoscopic
treatment on healing of anastomotic leaks after anterior
resection of rectal cancer. Surgery 2009; 145: 182-188.
Mees ST, Palmes D, Mennigen R, Senninger N, Haier J,

15 Riss S, Stift A, Kienbacher C, Dauser B, Haunold I, Bruewer M. Endo-vacuum assisted closure treatment for
Kriwanek S er 4l. Recurrent abscess after primary successful rectal anastomotic insufficiency. Dis Colon Rectum 2008; 51:
endo-sponge treatment of anastomotic leakage following 404-410.
rectal surgery. World 7 Gastroenterol 2010; 16: 4570-4574. 27 Glitsch A, von Bernstorff W, Seltrecht U, Partecke I,

16 van Koperen PJ, van Berge Henegouwen MI, Rosman C, Paul H, Heidecke CD. Endoscopic transanal
Bakker CM, Heres P, Slors JF et a/. The Dutch multicenter vacuum-assisted rectal drainage (ETVARD): an optimized
experience of the endo-sponge treatment for anastomotic therapy for major leaks from extraperitoneal rectal
leakage after colorectal surgery. Surg Endosc 2009; 23: anastomoses. Endoscopy 2008; 40: 192-199.

1379-1383. 28 Nagell CF, Holte K. Treatment of anastomotic leakage after

17 Liberati A, Altman DG, Tetzlaff J, Mulrow C, Getzsche PC, rectal resection with transrectal vacuum-assisted drainage
Toannidis JP et al. The PRISMA statement for reporting (VAC). A method for rapid control of pelvic sepsis and
systematic reviews and meta-analyses of studies that evaluate healing. Int 7 Colorectal Dis 2006; 21: 657~660.
healthcare interventions: explanation and elaboration. BM7 29 Kuehn F, Janisch F, Schwandner F, Alsfasser G,

2009; 339: b2700. Schiffmann L, Gock M ez al. Endoscopic vacuum therapy in

18 National Institute for Health and Care Excellence. Appendix colorectal surgery. 7 Gastrointest Surg 2016; 20: 328-334.
4. https://www.nice.org.uk/guidance/cg3/documents/ 30 Giienaga KF, Lustosa SA, Saad SS, Saconato H, Matos D.
appendix-4-quality-of-case-series-form2 [accessed 16 Ileostomy or colostomy for temporary decompression of
December 2017]. colorectal anastomosis. Cochrane Database Syst Rev 2007;

19 SIGN. Critical Appraisal Notes and Checklists; 2017. htep:// (1)CD004647.
www.sign.ac.uk/checklists-and-notes.html [accessed 16 31 Ji WB, Kwak JM, Kim J, Um JW, Kim SH. Risk factors
December 2017]. causing structural sequelae after anastomotic leakage in mid

20 Gardenbroek TJ, Musters GD, Buskens CJ, Ponsioen CY, to low rectal cancer. World J Gastroenterol 2015; 21:
D’Haens GR, Dijkgraaf MG et a/. Early reconstruction 5910-5917.
of the leaking ileal pouch—anal anastomosis: a novel 32 Lambert KV, Hayes P, McCarthy M. Vacuum assisted
solution to an old problem. Colorectal Dis 2015; 17: closure: a review of development and current applications.
426-432. Eur ¥ Vasc Endovasc Surg 20053 29: 219-226.

21 Nerup N, Johansen JL, Alkhefagie GA, Maina P, Jensen 33 Misky A, Hotouras A, Ribas Y, Ramar S, Bhan C. A
KH. Promising results after endoscopic vacuum treatment systematic literature review on the use of vacuum assisted
of anastomotic leakage following resection of rectal cancer closure for enterocutaneous fistula. Colorectal Dis
with ileostomy. Dan Med 7 2013; 60: A4604. 2016;18: 846-851.

22 Verlaan T, Bartels SA, van Berge Henegouwen MI, Tanis 34 McDermott FD, Heeney A, Kelly ME, Steele R], Carlson
PJ, Fockens P, Bemelman WA. Early, minimally invasive GL, Winter DC. Systematic review of preoperative,
closure of anastomotic leaks: a new concept. Colorectal Dis intraoperative and postoperative risk factors for colorectal
2011; 13(Suppl 7): 18-22. anastomotic leaks. Br 7 Surg 2015; 102: 462-479.

23 Riss S, Stift A, Meier M, Haiden E, Griinberger T, 35 Hinerbein M, Krause M, Moesta KT, Rau B, Schlag PM.
Bergmann M. Endo-sponge assisted treatment of Palliation of malignant rectal obstruction with
anastomotic leakage following colorectal surgery. Colorectal self—expandin.g @etal stents. Surgery 2005; 137: 42-47.

Dis 2010; 12(Online): e104—e108. 36 Trovato C, Fiori G, Ravizza D, Tamayo D, Zampino MG,

24 von Bernstorff W, Glitsch A, Schreiber A, Partecke LI, Biffi R ez a/. Delayed colonic perforation after metal stent
Heidecke CD. ETVARD (endoscopic transanal placement for malignant colorectal obstruction. Endoscopy
vacuum-assisted rectal drainage) leads to complete but 2006; 38(Suppl 2): E96.

Additional supporting information can be found online in the Supporting Information section at the end of the
article.
© 2018 The Authors. www.bjsopen.com B7S Open 2019; 3: 153-160

B7S Open published by John Wiley & Sons Ltd on behalf of BJS Society Ltd



https://www.nice.org.uk/guidance/cg3/documents/appendix-4-quality-of-case-series-form2
https://www.nice.org.uk/guidance/cg3/documents/appendix-4-quality-of-case-series-form2
http://www.sign.ac.uk/checklists-and-notes.html
http://www.sign.ac.uk/checklists-and-notes.html



