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aBsTRacT
IntroductIon: Iatrogenic colon perforation is a feared 
complication to colonoscopy. Optimal management of the 
complication remains controversial. Traditionally, patients 
have been referred to surgery. Now, with technological ad-
vances, endoscopic closure is increasingly performed as 
minimally invasive therapy. The aim of this systematic re-
view was to assess the existing evidence in this field. 
Methods: Literature was searched on PubMed, Embase 
and the Cochrane databases. Papers found were reported 
according to the PRISMA guidelines. Trials on animals were 
excluded. 
results: A total of 32 articles were assessed, including 19 
case reports, one case control, three prospective studies 
and nine retrospective studies. The total number of patients 
who have undergone endoscopic closure (apart from case 
reports) and reported in the literature is 203 patients.  
Studies have reported a clinical success rate of 87.8% 
(standard deviation: ± 13.0%) on average and a median of 
92.3% (range: 58.6-100). The total number of patients 
needing surgery after attempted clip closure was 30 
(14.7%); another four were found to have sealed perfor-
ations during surgery. One patient died after clip failure 
(0.5%). Articles presented a favourable, high outcome for 
endoscopic closure of iatrogenic colorectal perforations. 
conclusIon: In a highly selective group of patients, endo-
scopic closure of iatrogenic colon perforations is recom-
mended if the expertise is available.

In the context of a growing elderly population world-
wide that calls for medical attention, the implementa-
tion of national screening programmes for colorectal 
cancer and the development of advanced endoscopic 
therapeutic procedures have evolved. In line herewith, 
the number of sigmoidoscopy/colonoscopies has in-
creased significantly. Iatrogenic perforation is a feared 
complication, and approaches involving endoscopic 
management are of increasing interest. 

Perforations during colonoscopies are rare, and 
complication rates vary between centres and with study 
designs (Table 1). It seems that the perforation rate has 
decreased during past years for diagnostic (from 0.03-
0.8% to 0.07%) and therapeutic colonoscopy (from 0.15-
3% to 0.1%) [1-3].

Perforations may occur due to excessive mechanical 
force, either if the endoscope is directly inserted into a 
diverticulum or when passing a difficult bend as well as 
by retro-flexion in the rectum. Over-insufflation can 
cause barotrauma, and thermal injury caused by the use 
of electrocoagulation or argon plasma coagulation can 
lead to transmural burn and tissue necrosis [1, 4-6].

The most common site for perforations is the rec  to-
sigmoid junction or the sigmoid colon. Risk factors in-
clude diverticulosis, severe inflammation, cancer and 
stenosis. Other risk factors are therapeutic interventions 
like endoscopic mucosal resection and endoscopic sub-
mucosal dissection, as well as size and number of polyps 
removed during intervention. The caecum with its thin-
ner wall and larger diameter is more susceptible to ther-
mal injuries and barotrauma. Defects seen during diag-
nostic procedures have been reported to be larger than 
those produced during therapeutic interventions [1, 
4-7]. 

Perforations are detected either immediately dur-
ing sigmoidoscopy/colonoscopy by visualisation of extra-
intestinal tissue or post-procedure by visualisation of 
free air on abdominal computed tomography. The clin-
ical signs are abdominal pain, distension, tachycardia, 
 fever and nausea. The laboratory findings include leuko-
cytosis and/or elevated C-reactive protein [8]. 

Treatment has traditionally been surgery either by 
open or laparoscopic suturing of the perforations. How-
ever, when perforations are not manageable by sutur-
ing, more extensive surgery with bowel resection and 
stoma may be required. Conservative non-surgical man-
agement has been described in small series based on 
highly selected patient groups [5, 9-11]. 

Endoscopic closure of perforations of the colon has 
previously been reported only sporadically in the litera-
ture since the first case report by Yoshikane et al in 1998 
[12]. Subsequently, it has been reported that different 
types of endoscopic closure devices have been used to 
close perforations, most commonly endoscopic clips  
[4, 13]. 

The aim of this article was to assess the existing evi-
dence on endoscopic closure of iatrogenic perforations 
of the colon and rectum through a systematic review of 
the literature.
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mEThOds
The literature search was performed by two authors 
(MAH, CØT). The strategy implemented was in accord-
ance with the PRISMA guidelines. 

Eligibility criteria and information sources
We searched the databases for clinical trials, case re-
ports and small series and for retrospective, prospective 
and cohort studies. Studies published in English were in-
cluded. Trials on animal models were excluded. Data 
were gathered through literature search in the following 
databases: MEDLINE, Embase and the Cochrane library. 
No limitations were used. 

The search was made until 27 February 2015. The 
search criteria used were (“colonoscopy/adverse 
effects”[MeSH Terms]) AND clip, OR (((“colonoscopy/ad-
verse effects”[MeSH Terms]) AND perforation)) AND clip, 
OR ((“colon”[MeSH Terms]) AND perforation) AND clip, 
OR ((clip) AND closure) AND colon, OR ((rectum) AND 
clip) AND perforation. Additionally, records were added 
after the authors’ reference lists had been reviewed 
manually for relevant articles. In case an article could not 
be retrieved, the author or publisher was contacted.

study selection and data collection process
The search identified 275 records (Figure 1) including 
the manual reference list search. A total of 67 records 
were screened and 32 records were excluded. This in-
cluded trials on animals, non-English language publica-
tions, perforations in the upper gastrointestinal (GI) 
tract, closure of fistulas or duplicates. A total of 35 full-
text articles were retrieved for closer evaluation. Three 
of these were excluded due to conflicts of interest, other 
causes of perforation than sigmoidoscopy/colonoscopy 
or a combination of surgery and clipping. Thus, a total of 
32 articles were finally included in the qualitative ana-
lysis of this review.

REsUlTs
This review included 19 case reports and 13 studies, in-
cluding three prospective studies, one case control study 
and nine retrospective studies.

case reports
A total of 19 case reports [12, 14-31] with reports on 23 
patients were included. Cases were published during the 
1997-2015 period (Table 2). Perforations were associ -
ated with both diagnostic and therapeutic sigmoido-
scopies/colonoscopies. Successful endoscopic closure 
was reported in all but one case [20].

case-control studies
Won et al [32] included 22 patients between 2004 and 
2009 in a single-centre case-control study. Patients were 
divided into a surgical and non-surgical group. The non-
surgical group (two diagnostic- and three therapeutic 
colonoscopies) underwent conservative treatment with 
successful clip application and closure of the perfor-
ations. A total of 17 patients (nine diagnostic and eight 
therapeutic colonoscopies) were treated surgically. The 
authors found a significant difference in favour of the 
non-surgical group regarding fever and abdominal pain, 
but no significant difference in length of stay (LoS) be-
tween the two groups. Sample size is small in this study 
and procedures are not standardised; furthermore, pain 
is a subjective symp tom. 

Prospective studies
Voermans et al [33] included 36 patients (13 colon- and 
23 upper-GI tract) with acute iatrogenic perforations of 
the GI tract from 2009 to 2010 in a multicentre study. 
The clip device used was the Over-The Scope-Clip (OTSC) 
(Ovesco Endoscopy, Tubingen Germany). Endoscopic re-
pair was conducted according to a standardised operat-
ing procedure. Perforations of 3 cm or less were includ-
ed. The primary endpoints were successful closure, 
absence of leakage on water-soluble contrast X-ray and 
absence of adverse events within 30 days after endo-

KEY POinTs

The most common site for perforation is the recto-sigmoid junction or 
the sigmoid colon.

Defects seen during diagnostic procedures have been reported to be 
larger than those caused by therapeutic interventions.

The treatment of perforations has traditionally been surgery, i.e. either 
open or laparoscopic sewing of the perforation.

Several different endoscopic clips are available on the market. The  
Over-The Scope-Clip provides more strength and better tissue capture 
compared to traditional clips.

Aspects taken into account before an attempted closure was bowel  
preparation, faecal leakage, size of the lesion, technical feasibility and 
the expertise available. 

TaBlE 1

Incidence of perforations based on endoscopy performed in 1990-2007, studies published in 2000-2008 
[1].

Procedure studies, n Procedures, n incidence, %

Overall diagnostic colonoscopy 15 491,311 0.07

Therapeutic colonoscopy 15   74,630 0.1

Overall sigmoideoscopy   4 109,614 0.04

Polypectomies   4   31,516 0.5

EMR 17     1,858 0.2

ESD   7        648 5

EMR = endoscopic mucosal resection; ESD = endoscopic submucosal dissection.
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scopic closure. Out of 13 colon perforations, 12 were 
managed endoscopically (92% success rate). However, 
one patient died after 36 h of inclusion after abdominal 
surgery due to failure to close the perforation with clips. 

Gubler et al [34] included 14 GI perforations, (nine 
colon- and five upper GI tract) to endoscopic closure be-
tween 2009 and 2011 in a single-centre study. The main 
outcome was defined as technically successful closure 
after subsequent clinical observation for 24 h. All nine 
colon perforations were closed endoscopically with a 
single OTSC. The authors reported a technical success 
rate of 100%. Three patients underwent laparoscopy 
due to pain where the lesion was confirmed to have 
been sealed. 

Heldwein et al [35] included 2,257 patients and 
found 26 perforations in a multi-centre study with data 
collected in the course of 20 months. The endpoints 
were bleeding, bowel perforation and death during a 30-
day follow-up period. Of the 26 perforations observed, 
nine were detected immediately, 11 within 24 h and six 
after more than 24 h. A total of 12 perforations were 
managed successfully non-surgically; five by clip applica-
tion and seven conservatively. 

Retrospective studies
Magdeburg et al [36] included 22,924 colonoscopies and 
detected 105 iatrogenic perforations (29 diagnostic and 
76 therapeutic perforations) in the 2004-2011 period in 
a single-centre study. A total of 71 patients underwent 
immediate endoscopic repair with clips, and 59 of these 
were successful (83.1%). Clip application was possible  
in 62 of 76 (81.55%) cases in the therapeutic group, 
whereas clip application was possible only in nine of 29 
(31.03%) patients in the diagnostic group. This is the 
largest study conducted to date. The definition of a suc-
cessful closure was not detailed. 

Kim et al [37] included 115,285 diagnostic sigmoid-
oscopies/colonoscopies and observed 26 perforations, 
from 2000 to 2011 in a multicentre study. Endoscopic 
closure was attempted in 16 patients, 13 were success-
ful (81%). Successful closure was defined as complete 
closure of mucosal defect and improvement of clinical 
manifestations such as fever, leukocytosis and signs of 
peritoneal irritations. Perforations were significantly 
smaller in the endoscopic closure group. None of the 
 patients in the endoscopic clipping group needed further 
surgical treatment.

Cho et al [38] investigated 51,738 diagnostic and 
therapeutic colonoscopies with 33 iatrogenic perfor-
ations detected between 2005 and 2009 at three cen-
tres. A total of 29 perforations were initially managed by 
endoscopic closure, with success in 17 patients (59%) 
defined as a hospital stay that was shorter than two 
weeks, no complications and complete resolution of the 

perforations. Complications, defined as a longer hos   pital 
stay than two weeks, were seen in five patients, in-
cluding two with abscess formation. A total of 22 pa-
tients were treated non-surgically (76%). Seven patients 
under went surgery. 

In a study by Jovanovic et al [39], 8,601 colonos-
copies were performed. Twelve iatrogenic perforations 
occurred (five diagnostic and seven therapeutic colon-
oscopies). Data were collected from a single centre  
between 2002 and 2008. Endoscopic closure was at-
tempted in six patients of whom one failed (success rate 
83%). The remaining six did not undergo an endoscopic 
attempt of closure due to the size of the perforations, 
technical difficulties, stool contamination or lack of ex-
perience. 

Kang et al [40] included 20,660 sigmoidoscopies and 
17,102 colonoscopies. Data on 53 procedure-related 
perforations from 2000 to 2007 were evaluated in a sin-
gle-centre study. A total of 19 patients were treated 
conservatively and 34 underwent surgery. Conservative 
treatment was described as all means of non-operative 
medical management including fasting, hydration, intra-
venous antibiotics and serial abdominal examinations. 
The conservative group included seven successful endo-
scopic closures and 12 close observations. Endoscopic 
clipping was successful in seven out of nine attempted 
closures (78%). The remaining two underwent surgery. 
Analysing the conservative group, authors found that 
patients treated by clipping had significantly fewer days 
of fasting, a more limited use intravenous antibiotics 

FigURE 1

Search strategy flow diagram.

Records identified through MEDLINE, Embase and authours’ reference list (n = 275)

Relevant records screened
(n = 67)

Records excluded
Did not fulfil inclusion criteria, 
duplicates, publication in other language 
than English (n = 32)

Articles assessed for eligibility
(n = 35)

Studies included in the qualitative synthesis for this review (n = 32)

Full-text articles excluded
Conflict of interest (n = 1)
Perforation due to other procedures than
colonoscopy (n = 1)
Closure strategy (n = 1)
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and a shorter LoS than the patients in the non-clipping 
group. 

Taku et al [41] presented 15,160 therapeutic colon-
oscopies with 23 colon perforations. Data were collected 
from the 1999-2003 period at four centres. Out of the 
23 cases, 16 patients had immediate perforations, and 
the remaining seven had delayed perforations. Endo-
scopic clipping was attempted in 13 patients (56.5%) 
with immediate perforations. Successful closure was 
possible in nine patients (69.2%). The remaining patients 
in this group were managed surgically (five patients) and 
conservatively (two patients). In the group with delayed 
perforations, one was managed surgically and six con-
servatively. Successful closure was defined as clipping 
without any untreated closure or closure defects. 

Yang et al [42] included 118,115 colonoscopies 
 resulting in 38 perforations; 13 diagnostic and 25 thera-
peutic. Data were collected from 2001 to 2008 at a 
s ingle centre. Perforations were categorised as endo-
scopically evident, suspected or radiologically proven. 
Successful closure was defined as a complete closure of 
the definite or suspected mural defect. Endoscopic clo-
sure after diagnostic perforations was attempted in six 

out of 13 perforations (42.6%), with successful outcome 
without surgery in five of six patients (83.3%); the last 
patient underwent surgery without further complica-
tions. In all, attempted closure was successful in 21 of 22 
patients (95.5%). Perforations were smaller in the thera-
peutic than in the diagnostic group (Table 3).

Niyashama et al [43] had only two patients with 
perforations in the sigmoid colon after therapeutic co-
lon oscopy and both were managed successfully with 
clips. 

Seebach et al [44] presented a small study that in-
cluded three cases with a colon perforation out of seven 
GI perforations. Three patients were treated successfully 
by a single OTSC. One of these patients underwent 
emergency laparotomy. Free air and a closed perfor-
ation were found. The further course was uneventful for 
all patients. 

The total number of patients (apart from case re-
ports) who have undergone endoscopic closure and 
been described in the literature in this study is 203. The 
size of perforation ranged from 2.9 to 40 mm and size 
was reported in seven out of 13 studies (Table 3). The 
mean clinical success was 87.8% (standard deviation:  

TaBlE 2

Summary and results of case reports. 

Reference Patients, n
size of per- 
foration, mm location closure device comment  

Alburquerque et al, 2008 [23] 1 20 Sigmoid colon Clip: type not described –

Ahlawat et al, 2008 [26] 1 15 Rectum Clip: type not described –

Barbagallo et al, 2007 [22] 1 20 Sigmoid colon Clip: Endoclip, Olympus Co., Japan –

Celestino et al, 2006 [18] 1 15 Transverse colon Endo loop: type not described Initial fail with 
clip application

Coumaros et al, 2010 [27] 1 10 Recto-sigmoideum Clip: QuickClip, Olympus Co., Japan 
Clip: Resolution Clip, Boston Scientific, USA

Coriat et al, 2011 [28] 1 15 Rectum Clip: Over-The Scope-Clip, Ovesco Endoscopy Gmbh, Germany –

Donatelli et al, 2014 [24] 1 7 Descending colon Clip: Over-The Scope-Clip, Ovesco Endoscopy Gmbh, Germany

Han et al, 2011 [19] 2 – 1: descending colon 
2: sigmoid colon

Band ligator: single-band ligator MD-48709,  
Akita Sumitomo Bakelite Co., Japan

Initial fail by  
clip application

Katsinelos et al, 2014 [17] 1 30 Rectum Endo loop: MAJ-254, Olympus Co., Japan 
Clip: HX-600-900, Olympus Co., Japan

Ladas et al, 2014 [29] 1 10 Sigmoid colon Clip: HX-201UR-135, Olympus Co., Japan –

Lee et al, 2012 [30] 1 15 Rectum Clip: type not described –

Rodriguez Lopez et al, 2013 [15] 1 – Sigmoid colon Clip: Over-The Scope-Clip, Ovesco Endoscopy Gmbh, Germany Failure

Mana et al, 2001 [20] 1 – Sigmoid colon Clip: standard 6 mm itx-600-135, Omnilobo, Belgium –

Diez-Redondo et al, 2012 [16] 1 12 Sigmoid colon Clip: Over-The Scope-Clip, Ovesco Endoscopy Gmbh, Germany 
Clip: Boston Scientific, USA

Sashiyama et al, 2011 [31] 1 25 Rectum Clip: type not described –

Sileri et al, 2009 [21] 1 30 Rectum Clip: type not described –

Trecca et al, 2008 [14] 3 1: 30 × 10 
2: 12 
3: 35 × 10

1: recto-sigmoideum  
2: sigmoid colon  
3: descending colon

Clip: TriClip, Cook Endoscopy, USA 

Velchuru et al, 2013 [25] 1 30 Hepatic flexure Clip: Resolution Clip, Boston Scientific, USA –

Yoshikane et al, 1997 [12] 1 4 Descending colon Clip: HX-5QR-1, Olympus Co., Japan –
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± 13.0) with a median of 92.3% (58.6-100). The total 
number of patients needing surgery as a consequence of 
clip failure was 30 (14.8%). In two additional articles, 
four patients underwent surgery and sealed perforation 
was confirmed [34, 44]. One patient died after reported 
clip failure (0.5%) [33].

discUssiOn
In this systematic review, we searched the current litera-
ture on endoscopic management of iatrogenic colon 
per forations.  

Traditionally, iatrogenic colon perforations have 
been treated surgically either by laparotomy or laparos-
copy, but during the past decade, endoscopic alterna-
tives have developed rapidly; and today an increasing 
number of perforations may be handled by flexible  
endoscopy with clips or loops. Conservative non-surgical 
management supplemented with antibiotics has been 
described in several small series based on highly se-
lected patient groups [5, 10, 11]. 

Various endoscopic clips are available on the mar-
ket. Traditional clips provide an adequate positioning of 

TaBlE 3

Summary of 13 prospective-, retrospective- and case control studies.

Reference
Pa -
tients, n 

Perfor-
ations, n 

attempted 
closure, n

size of perfor-
ation, range 
(mean), mm

diagnos-
tic/thera-
peutic, n

successful outcome 
after attempted  
closure, n/N (%)

Length of  
stay, mean 
(range), days

clipping 
time, mean 
(range), min.

applied clips, 
mean 
(range), n closure device

Prospective 
Gubbler &  
Bauerfind,  
2012 [34]

         9     9   9 6-30 2/7 9/9 (100) 5.67  
(2-11)

10- 15 1 Clip: Over-The Scope-Clip, 
Ovesco Endoscopy Gmbh,  
Germany

Voermans  
et al,  
2012 [33]

       13   13 13 < 30 5/8 12/13 (92.3)a – 5.73  
(1.48- 9.98)

– Clip: Over-The Scope-Clip,  
Ovesco Endoscopy Gmbh,  
Germany

Heldwein  
et al,  
2005 [35]

  2,257   26   5 – -/5 5/5 (100) – – – –

Case control
Won et al,  
2012 [32]

       22   22   5 – 3/2 5/5 (100) 8.2  
(4.3-12.1)

– – –

Retrospective 
Cho et al,  
2012 [38]

  51,738   32 29 – 13/19 17/29 (58.6) 28.3  
(13.9-42.7)

– 7.4 (3.9-10.9) –

Kang et al,  
2008 [40]

  37,762   53   9 – 26/27 7/9 (77.8) 4.5 (1-9) 8.6 4.8 (1-15) Clip: HX-610-135,  
HX-610-090L;  
Olympus Co., Japan

Kim et al,  
2013 [37]

115,285   27 16 3-16 (10) 16/- 13/16 (81.2) 9 (5-18) – 5.6 (1-18) –

Jovanovic  
et al,  
2011 [39]

    8,601   12   6 4-20 (6.8) 5/7 5/6 (83.3) – – 5 (3-7) Clip: EZ clip: HX-610-090;  
EX clip: HX-610-090L,  
Olympus Co., Japan

Magdeburg  
et al,   
2013 [36]

   22,924 105 71 – 29/76 59/71 (83.1) 4.08 – – Clip: Over-The Scope-Clip, 
Ovesco Endoscopy Gmbh,   
Germany; clip: 1-6  
Resolution Clip, Boston  
Scientific, USA

Niyashama  
et al,  
2013 [43]

            2     2   2 35-40 (37.5) -/2 2/2 (100) 8 1: 7  
2: 16

1: 1 2: 3 Clip Over-The Scope-Clip,  
Ovesco Endoscopy Gmbh,  
Germany

Seebach  
et al,  
2010 [44]

            3     3   3 – 1/2 3/3 (100) – – 1 Clip: Over-The Scope-Clip, 
Ovesco Endoscopy Gmbh,   
Germany

Taku et al,  
2007 [41]

  15,160   23 13 < 10 -/23 9/13 (69.2) 9.1b  
(3-18)

– – Clip: HX-600-090L,  
Olympus Co., Japan

Yang et al,  
2010 [42]

118,115   38 29 2.9-32c 13/25 21/22 (95.5) – – – Clip: HX-6UR-1,  
HX-600-090L,  
Olympus Co., Japan

a) 1 patient died after clip failure.  
b) Mean length of stay for 17 non-operated patients.  
c) Mean size of respective diagnostic- and therapeutic perforations: 19.3 (6.5-32.1) mm and 5.8 (2.9-8.7) mm.
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the mucosa and submucosa, but they rarely obtain grip 
on deep layers of the gut such as the muscularis propria 
and serosa due to their relatively superficial effect. The 
OTSC consists of a transparent hood on which a strong 
metal clip is mounted. By suction of the tissue inside the 
hood, and assisted by a twin grasper, the clip is released 
[4, 13]. Gubler et al [34] and Voermans et al [33] advo-
cate the use of OTSC for larger perforations owing to its 
better tissue grip and apposition of the sub mucosal  
layers. This latter point is of importance as evaluation of 
a complete clip closure can be difficult at the site. Cho et 
al [38] discussed the matter after having three cases 
where insufficient clip closure caused delayed and a need 
for more aggressive surgery. Based on the literature, the 
European Society of Gastrointestinal Endo scopy (ESGE) 
recommends use of the OTSC for larger perforations and 
the TriClip for smaller perforations [45].

Endo loops have also been used to close perfor-
ations. The perforation edges are brought together by 
clip application before the suction cap is put gently to-
wards the lesion. Tissue is then aspired before an endo-
loop is released onto the base [13, 17]. Endoscopic su-
ture devices and staplers have been described in animal 
studies, but staplers are no longer promoted due to 
technical difficulties [4, 13]. 

We found a total of 19 case reports, 18 of which re-
ported successful endoscopic closure (Table 2). In its na-
ture the study design has weaknesses, e.g. publication 
bias and lack of a control population. However, it has 
been shown that endoscopic closure is technically pos-
sible. 

Furthermore, 13 studies were found; three pro-
spect ive studies, one case-control study and nine retro-
spective reviews (Table 3). Endoscopic closure was at-
tempted immediately after detection of the perforation 
(diagnosed by direct visualisation or detection of free air 
on computed tomography/X-ray), in one study up to 3 h 
later [40]. Successful closure was defined inconsistently 
across the studies. Endoscopic treatment was attempted 

if the endoscopist assessed that the perforation was suit-
able for clip closure. Aspects taken into considerations 
were bowel preparation, faecal leakage, technical feas-
ibility and the endoscopist’s expereince. The size of the 
defects was described inconsistently; in seven out of 13 
studies (range: 3-40 mm) [33, 34, 37, 39, 41, 42, 43]. Only 
four papers [33, 34, 41, 43] presented data on the mean 
and range of the perforations (Table 3). Various clip  
devices were used for closure (Table 2 and Table 3). 
Patients were monitored closely, fasted and treated with 
intravenous antibiotics after closure of the perforation. 

Clip closure was reported for 203 patients with a 
success rate of 58.6-100% in a total of 13 studies. After 
clip failure, 34 patients were referred to surgery. Studies 
with a 100% success rate had very few patients (Table 
3). The technical success closing perforations was higher 
in therapeutic than in diagnostic perforations. Magde-
burg et al [28] reported an initial technical success of 
81.55% for therapeutic perforations and 31.03% for 
diag nostic perforations. Three studies included only 
therapeutic perforations (20 patients) with a success 
rate of 69.2-100% [35, 41, 42]. One study excluded 
thera peutic lesions and investigated only diagnostic per-
forations with an 81% success rate [37]. Time spent clos-
ing perforations was approximately 5-15 min. A signifi-
cantly shorter hospital stay was observed for endoscopy 
than for surgery, with the exception of three out of  
seven studies [32, 37, 38] (Table 3).  

As perforation of the colon during sigmoidoscopy/
colonoscopy is a rare adverse event, a considerable 
number of patients is required to obtain eligible data. In 
the retrospective studies, possible recall bias and loss of 
data are known weaknesses; selection bias, and lack of 
standardisation are others. In contrast hereto, the large 
number of patients included speak in favour of these 
studies. The prospective studies included very few pa-
tients and represented a heterogeneous study group 
with perforations throughout the entire GI tract. Data 
should therefore be interpreted with caution. Technical 
details on closure procedure and terms that excluded 
patients were well documented in the prospective  
studies and to a lesser extent in the retrospective  
studies. There is good evidence in favour of a successful 
outcome after immediate endoscopic closure of iatro-
genic colon perforation allowing for a reduction in the 
frequency of surgery. However, no randomised compar-
ative controlled trials have been made comparing the 
gold standard of surgery with endoscopic closure. Due 
to ethical considerations related, e.g., to potential ad-
verse events in case of clip failure or surgery when not 
required, a randomised controlled trial is not likely to be 
conducted in the near future. Nevertheless, future well-
designed prospective studies are warranted to further 
document that endoscopic clip closure rather than refer-

Successful closure of a 
rectum perforation with 
endoscopic clips.
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ral to surgery should be attempted in selected patients if 
the expertise is available. This recommendation is in line 
with recent recommendations from the ESGE [45]. As 
endoscopic closure of colon perforations is likely to gain 
a stronger footing and to undergo further development, 
it should form part of future endoscopic training pro-
grammes.

Based on this review, we recommend that endo-
scopic closure of iatrogenic colorectal perforations 
smaller than 20 mm without faecal contamination be 
performed immediately when detected during colonos-
copy. The procedure should be performed by an experi-
enced endoscopist and careful post-therapeutic moni-
toring of the patient is required. Due to the rarity of the 
event, experience should guide the endoscopist on the 
preferred method of closure. Free intra-abdominal air in 
itself is not an indication for surgical exploration, but 
worsened clinical condition of the patient including de-
velopment of a peritoneal reaction should immediately 
result in laparoscopic inspection of the closure. The pre-
ferred endoscopic clips are OTSC and TriClip, but it is 
 expected that new types of clip will be developed.
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