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Purpose. The aim of the study is to determine the incidence of perfora-
tion after colonoscopy (CP) in our institution, and to evaluate the endo-
scopic information, clinical presentation, diagnosis workup, intra-opera-
tive findings, management and outcomes of patients with CP.

Methods. All colonoscopies performed between January 2005 and
December 2011 at the Oncology Institute of Vilnius University, Lithua-
nia, searched for colonoscopic perforations. Medical records of all CP
patients were reviewed. Incidence of CP, patients’ characteristics, endo-
scopic information, intra-operative findings, management and outcomes
were analyzed.

Results. A total of 8,158 colonoscopies (7,467 diagnostic and 691 thera-
peutic) were performed in our hospital over a 7-year period. Five patients
(0.061%) had CP: 2 from diagnostic colonoscopy (incidence 0.027%) and
3 from therapeutic one (0.43%). In two cases, perforation was noticed by
the endoscopist through visualization of extra-intestinal tissue during the
procedure. Other perforations (n = 3, 60%) were diagnosed after the pro-
cedure. The most consistent symptom was abdominal pain followed by
tenderness, abdominal distension, leukocytosis. The most common site
of perforation was in the sigmoid colon (n = 3, 60%). Perforations were
caused by direct trauma from the endoscope (n = 2, 40%) and endoscopic
polypectomy (n = 3, 60%). All patients with CP underwent surgical ma-
nagement: primary repair. The mortality rate was 0% and the postopera-
tive complication rate was 40%.

Conclusions. CP is a serious but rare complication of colonoscopy.
Incidence of CP was 0.061%. Therapeutic procedures have a higher per-
foration risk than diagnostic procedures. The sigmoid colon is the area
at the greatest risk of perforation. Surgery is still the mainstay of CP ma-
nagement.
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INTRODUCTION

There are increasing numbers of patients under-
going colonoscopy for diagnostic and therapeutic
purposes such as screening and surveillance of
colorectal cancer, polypectomies (1). The increasing
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number of indications associated with more ag-
gressive therapeutic measures has resulted in an
increase in the number of iatrogenic complications
(2). One of the most serious complications is per-
foration of the colon (CP). The incidence of CP
during diagnostic versus therapeutic colonoscopy
ranges between 0.03-0.9% and 0.7-2%, respective-
ly (1-3).

Although CP is a rare complication, it is associa-
ted with a high rate of morbidity and mortality.
This complication could result in operation, stoma
formation, intraabdominal sepsis, prolonged hos-
pital stay and even death. The reported morbidity
following CP is about 40% and mortality might be
up to 14% (1, 3-6).

The purpose of this article is to determine the
incidence of perforation after colonoscopy of our
institution, and to evaluate the clinical presenta-
tion, diagnosis workup, intra-operative findings,
management and outcomes of these patients.

MATERIALS AND METHODS

Colonoscopies performed between January 2005
and December 2011 at the Oncology Institute of
Vilnius University, Lithuania, searched for colono-
scopic perforations. Medical records of all CP pa-
tients were reviewed.

A perforation was defined as a visualization of
extraintestinal structure during the endoscopic
examination, presence of pneumoperitoneum or
retroperitoneal gas with signs of peritonitis after
the procedure, and intraoperative findings of a per-
forated colon. The time to presentation was divided
into three periods: <12 hours, 12-24 hours and
>24 hours.

The incidence of CP, patients’ characteristics,
management, intra-operative findings and out-
comes were analyzed.

RESULTS

Between 2005 and 2011, a total of 8,158 endoscopic
procedures of the colon (7,467 diagnostic and 691
therapeutic) were performed in our hospital. In
this 7-years period, 5 patients were found to have
iatrogenic perforation, meaning a perforation rate
of 0.061%. Diagnostic procedures accounted for
2 (0.027%) perforations, and 3 (0.43%) occurred
during therapeutic colonoscopies (Table 1).

Table 1. Incidence of perforation after colonoscopy

| Diagnostic |
0.027%

Therapeutic
0.43%

Total 0.061%

The mean age at the time of CP diagnosis was 64
(range 54-71 years), and all the patients were male.
Primary colonoscopic indications included polyps
(n = 3, 60%) and positive iFOBT reaction (n = 2,
40%).

Perforations were caused by direct trauma
from the endoscope (n = 2, 40%) and endoscopic
polypectomy (n = 3, 60%). In two cases, perfora-
tion was noticed by the endoscopist through visu-
alization of extra-intestinal tissue during the proce-
dure. Other perforations were diagnosed after the
procedure: 1 within the first 12 hours, 1 between
12 and 24 hours, and 1 patient had delayed diagno-
sis after 24 hours (27 hours). The most consistent
symptom was abdominal pain followed by guard-
ing and rebound tenderness, abdominal distension,
leukocytosis. Four patients (80%) had local or dif-
fuse peritonitis (Table 2). Presence of pneumoperi-
toneum for the patients in whom the perforation
was not directly seen during the endoscopy but was
suspected based on the signs and symptoms, was
diagnosed by X-ray (Figure).

Figure. Presence of intraperitoneal air in chest X-ray



Tatrogenic colonoscopic perforations 39

Table 2. Clinical presentation and frequency of symp-
toms in colonoscopic perforations

Symptoms and signs | Frequency, %

Abdominal pain 100
Guarding and/ or rebound 30
tenderness
Abdominal distention 80
Tachycardia 60
Leukocytosis 40
Perforation seen during 40
colonoscopy
Haemorrhage 20

Altogether, four patients underwent surgery on
the same day as endoscopy, one on the second day.
Most perforations were found in the sigmoid colon
(n=3,60%) and 1 each in the ascending colon and
the splenic flexure of the colon. Although, in one of
5 cases, ischemic polypectomy site was seen with
no actual perforation. All patients underwent pri-
mary repair: colorrhaphy without diversion.

Of the four patients, 3 (60%) had no complica-
tions and showed a fast postoperative recovery. The

remaining two experienced complications: wound
infection. For all the patients, the mean hospital
stay was 10.8 days (range 8-15). We had no fatal
outcomes. Details of all clinical features of the per-
foration are shown in Table 3.

DISCUSSION

The incidence of CP in the high-volume centers is
estimated between 0.1% and 0.6% in various case
series (1, 4, 5, 7-12). The incidence of CP from di-
agnostic colonoscopy ranges between 0.03% and
0.9%, while the same incidence from therapeutic
colonoscopy ranges from 0.7% to 2% (1-3). Our
overall perforation rate of 0.061% or one perfora-
tion per 1,631 colonoscopies is in accordance with
the above range reported in the literature. The per-
foration rate regarding diagnostic and therapeutic
colonoscopy was 0.27% and 0.43%, respectively,
during a 7-years period with 8,158 procedures. The
incidences of CP in our study and some larger se-
ries are shown in Table 4 (1, 4, 5, 7-12). However,

Table 3. Details of patients with colonoscopic perforation (CP)

Age, Endoscopic Time to CP Perforated Size of defect, | Hospital stay,
sex procedure presentation site mm days
69, M D During Sigmoid 20 10
colonoscopy colon
67, F D During Sigmoid 10 10
colonoscopy colon
70, M T (polypectomy) < 12 hours Sigmoid colon 7 11
54, M T (polypectomy) > 24 hours Ascending colon 23 15
64, M T (polypectomy) 12-24 hours Splenic flexure n/a 8
M = male, F = female, T = therapeutic colonoscopy,
D = diagnostic colonoscopy, n/a = not available
Table 4. Incidence of CP, management and outcomes from recent series
Author Year Num.ber of CP rate, Surgical treatment, | Mortality,
patients % % %
Araghizadeh et al. [8] 2001 34620 0.090 74 3.2
Gatto et al. [7] 2003 74584 0.145 n/a 5.6
Korman et al. [11] 2003 116000 0.032 95 0.0
Cobb et al. [10] 2004 43609 0.032 93 0.0
Liining et al. [5] 2007 30366 0.115 100 8.6
Rabeneck et al. [12] 2008 97091 0.085 n/a n/a
Igbal et al. [1] 2008 258248 0.070 92 7.0
Teoh et al. [4] 2009 37971 0.113 91 25.6
Arora et al. [9] 2009 277434 0.082 n/a n/a
Our study 2012 8158 0.061 100 0.0

CP = colonoscopic perforation, n/a = not available
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it has to be mentioned that there may be small sub-
clinical perforations which healed spontaneously
or patients with perforations who presented late in
a different hospital and, thus, were missed in the
follow-up and not included in the above rate cal-
culations.

There has been convincing evidence that thera-
peutic colonoscopies have a significantly higher
rate of CP than diagnostic colonoscopies (9, 12,
13). The increased likelihood of CP in therapeutic
endoscopy is because the perforation can occur not
only through mechanisms that are similar to those
seen for diagnostic colonoscopy (mechanical per-
foration by the endoscope’s top or loop, barotrau-
mas from overinsufflation), but also during a snare
polypectomy or with direct thermal injury to the
bowel wall.

Furthermore, CPs after therapeutic proce-
dures are often diagnosed late, probably because
of the abovementioned different pathophysiologic
mechanisms. In diagnostic procedures, perfora-
tions most often result from pressure to the colonic
wall and can be noticed immediately via visualiza-
tion of extra-intestinal tissue by the endoscopist. In
the case of therapeutic procedures, ischemia of the
colonic wall caused by electrical or thermal injury
after electrocoagulation can cause delayed perfora-
tion. In our study CPs after diagnostic colonoscop-
ies were noticed immediately during the procedure,
as compared with 0.65 days until perforation diag-
nosis after therapeutic procedures.

Other risk factors for CP may include female
gender, advanced age, a history of diverticular dis-
ease, previous intraabdominal surgery or colonic
obstruction as an indication for colonoscopy (7, 9,
11, 14-16).

Saunders and co-workers demonstrated that
women had a greater colonic length and a more
mobile transverse colon, suggesting this as the cause
for more difficult procedures (17). Pelvic surgery,
more commonly performed for females, is another
risk factor for CP mentioned in the literature (11).
Unexpectedly, in our study, 80% of CP occurred in
males, probably due to low CP count.

Patients over 75 years of age also have an ap-
proximately 4-6 fold rise in the CP rate as op-
posed to younger patients (7, 12, 13, 18). Possible
explanations include the fact that the elderly have
a declining colonic wall mechanical strength as
recognized in colonic diverticular disease, and

they often have a greater frequency of abnormal
colorectal findings which may require endoscopic
intervention.

In our study the sigmoid colon was perforated
in 3 of 5 cases. It is known that the sigmoid colon
is the most common site of CP (1, 3-5, 11, 13). Se-
veral factors making this bowel segment vulnerable
to being injured include a sharp angulation or great
mobility of the sigmoid colon. Additionally, the
sigmoid colon is commonly involved in diverticu-
lar formation (19), and the muscular layer may be
thin or fragile due to previous inflammation (di-
verticulitis). Pelvic adhesions following previous
pelvic operation or infection also contribute to a
high incidence of sigmoid perforation (1).

All patients with CP in our institute received
surgical treatment. Most authors emphasize this
strategy (1-5, 8, 20). Clearly, it is indicated for pa-
tients with diffuse peritonitis, those who fail non-
operative treatment, and those with large injuries.
The specific operative procedure selected will de-
pend on the size and duration of the perforation,
the degree of peritoneal soilage, the presence of
associated colon pathology, the stability and over-
all medical condition of the patient. If there is no
specific pathology and extensive wall inflammation
at the site of the perforation, which is usually the
case with patients that are diagnosed in the first
12 hours after the colonoscopy, then a primary re-
pair of the defect may be performed with or with-
out creation of protective ostomy. If, however, the
segment of the perforated bowel contains tumour,
stricture or a large injury with very inflamed wall,
then colon resection should be the selected surgical
option (1-5, 8, 20).

More recently, there have been reports of suc-
cessful nonoperative management in selected pa-
tients. Conservative management is reserved for
CP patients in good general condition and with-
out any sign of peritonitis. This approach involves
intravenous fluids, absolute bowel rest and intra-
venous administration of broad-spectrum anti-
biotics. This management is similar to that used
to treat acute diverticular disease. The reported
success rate with this option varies from less than
20% to 73% (1-4, 10, 21, 22). If there is no resolu-
tion of signs and symptoms, surgical treatment is
warranted.

With recent advances in endoscopic technology,
increasing experience of endoscopic interventions,
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it is possible to perform the endoscopic closure of
CP, since the first successful endoscopic repair of
CP was reported in 1997 (23). The ability to close
the defect will depend on 4 main factors: (1) lo-
calization and size of perforation (recommended
<10 mm), (2) stool contamination, (3) availability
of instruments and (4) endoscopist’s expertise and
skills. The reported success rate is between 69% and
93% (2, 3, 24, 25).

Another issue under discussion is the role of
laparoscopic surgery for CP. The perforation can be
identified, and small perforations can be sewn or
small tangential resections can be performed. The
laparoscopic approach is feasible in experienced
hands in 70% of the cases (26-28). Laparotomy is
considered if the perforation is not identified and if
doubts regarding the repair process exist (29).

However, the management of CP remains con-
troversial, since there are no randomized trials or
specific guidelines. It has to be stated clearly that
each case needs to be managed individually, taking
into account the comorbidities of the patient and
the exact interventions and mechanisms during the
colonoscopy that lead to the perforation.

Patients with CP could have a remarkably high
morbidity and mortality rate. Reported 30-d mor-
bidity and mortality rates are 21-53% and 0-26%,
respectively (1, 3-6). The average length of hos-
pital stay in CP patients is 1-3 weeks (3, 4, 6, 20).
Our overall morbidity rate of 50% without fatal
outcomes is in accordance with the above range
reported in the literature. Surgical site infection is
the most common complication (1, 3). We cannot
identity risk factors for developing postoperative
complication in CP patients due to a small sample
size and limitation in its power. However, some
investigators have suggested that predisposing
factors for poor outcomes of CP patients include
a large perforation site, delayed diagnosis, exten-
sive peritoneal contamination, poor bowel prepa-
ration, corticosteroid use, anticoagulants or anti-
platelet therapy, prior hospitalization, advanced
age of patients, and severe comorbid diseases
(1, 4, 30).

CONCLUSIONS
Iatrogenic colonic perforation is a serious but rare

complication of colonoscopy. Risk of perforation
was 0.061% that is comparable with frequencies

found in literature. Therapeutic procedures have
a higher perforation risk than diagnostic proce-
dures. The sigmoid colon is the area at the greatest
risk of perforation. Immediate operative manage-
ment, preferably primary repair, appears to be the
best strategy for most patients.
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KOLONOSKOPINES STOROSIOS ZARNOS
PERFORACIJOS: 8158 PACIENTU APZVALGA

Santrauka

Tikslas. Nustatyti kolonoskopiniy storosios Zarnos per-
foracijy (KP) daznj, jvertinti pacienty bukle, komplika-
cijos klinikine i$raiska, diagnozés nustatymo ypatumus,
gydyma, operacinius radinius bei iSeitj.

Metodika. Retrospektyviai perzitiréti duomenis pa-
cienty, kuriems atlikta diagnostiné ar gydomoji kolonos-
kopija Vilniaus universiteto Onkologijos institute nuo
2005 m. sausio 1 d. iki 2011 m. gruodzio 31 d. Atrinkti
pacientai, kuriems procediira sukélé KP. Analizuotas per-
foracijy daznis, pacienty bukleé, klinika, diagnozés nusta-

Rezultatai. Nuo 2005 m. sausio iki 2011 m. gruodzio
Institute atliktos 8158 kolonoskopijos (7467 diagnosti-
nés, 691 gydomoji). Penkiems pacientams procedira

sukélé KP (bendras daznis 0,061 %): dviem pacientams
perforacija nustatyta po diagnostinés kolonoskopi-
jos (daznis 0,027 %), trims — po gydomosios (0,43 %).
Dviem pacientams (40 %) KP anga diagnostinés proce-
daros metu pastebéjo gydytojas, kitos (60 %) diagno-
zuotos po procediros. Dazniausi KP simptomai: pilvo
skausmas, tachikardija, pilvaplévés dirginimas, raumeny
tempimas, leukocitozé. Daugiau kaip pusei (60 %, n = 4)
pacienty defektas aptiktas riestinéje Zarnoje. Visiems
pacientams taikytas chirurginis KP gydymas — uzsititas
defektas. Pooperacinés komplikacijos — 40 %, mirsta-
mumas - 0 %.

Isvados. KP yra reta, ta¢iau pavojinga kolonoskopi-
jos komplikacija. Nustatytas 0,061 % perforacijos daz-
nis. Didesné perforacijos rizika yra atliekant gydomaja
nei diagnostine kolonoskopija. Dazniausiai pazeidziama
riestiné Zzarna. Siuo metu tinkamiausia KP gydymo stra-
tegija — skubus chirurginis gydymas.

Raktazodziai: kolonoskopija, kolonoskopinés perfo-
racijos, komplikacija, daznis





