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Background

Although the incidence of iatrogenic colonoscopic perforation is low, it can result in severe complications and mortality. This
study assessed the incidence and surgical management outcomes of iatrogenic colonic perforations.

Materials and Methods

We reviewed all the medical records of patients with colonic perforations during diagnostic or therapeutic colonoscopies
from January 2007 to December 2016 at National Cancer Institute. We collected the patient’s demographic data, colono-
scopic reports, and data regarding the location of perforations, their treatment and outcome.

Results

16 186 colonoscopies were performed at National Cancer Institute. The overall perforation rate was 0.14% (23 of 16 186).
Of the total 23 colon perforations, 20 were managed operatively. The most common location was the sigmoid colon, in
12 cases. The most used surgical technique was simple suture (11 cases) followed by resection with anastomosis (6 cases).
Three patients died (one because of multiple organ failure caused by acute bronchopneumonia and two patients with intra-
abdominal sepsis died due cardiopulmonary insufficiency).

Conclusions: If surgery and its associated morbidity can be avoided in cases of colonic perforation the negative impact of a
colonoscopy-associated complication can be minimized considerably. Patients need to be informed of the complications of
colonoscopy, and clinicians must be cautioned about the potential problems for patients with a high anaesthetic risk when
performing the procedure.
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lvadas

Nors kolonoskopiniy gaubtinés zarnos perforacijy daznis néra didelis, taciau jos gali lemti sunkias komplikacijas ar net mirt;.
Sios studijos tikslas buvo jvertinti kolonoskopiniy gaubtinés zarnos perforacijy daznj ir jy chirurginio gydymo rezultatus.
Metodai

Retrospektyviai buvo perzitréti duomenys pacienty, kuriems atliekant diagnostine ar gydomaja kolonoskopija Nacionalinia-
me vézio institute nuo 2007 m. sausio 1 d. iki 2016 m. gruodzio 31 d. jvyko gaubtinés Zzarnos perforacijos. Analizuoti pacienty
demografiniai rodikliai, kolonoskopijos duomenys, informacija apie jy gydyma ir gydymo rezultatus.

Rezultatai

I$ viso Nacionaliniame véZio institute minétu laikotarpiu buvo atlikta 16 186 kolonoskopijos. Bendras kolonoskopiniy gaubti-
nés zarnos perforacijy daznis sieké 0,14 % (23 i$ 16 186 pacienty). IS iy 23 perforacijy 20 atvejy buvo taikytas chirurginis gy-
dymas. Daugiausiai perforacijy jvyko riestinéje zarnoje (12 atvejy). 11 atvejy defektas Zarnoje buvo uZsiltas, 6 atvejais atlikta
zarnos rezekcija su pirmine anastomoze. Viena mirtis jvyko dél imios bronchopneumonijos issivyscius dauginiam organy dis-
funkcijos sindromui, kiti du pacientai, kuriems pasireiské pilvo ertmés sepsis, miré nuo kardiopulmoninio nepakankamumo.
ISvados

Jeigu kolonoskopinés gaubtinés zarnos perforacijos atvejais pavykty isvengti operacijos ir ja lydinciy sunkiy komplikacijy,
tai leisty reikSmingai sumazinti kolonoskopijos komplikacijos padarinius. Visus pacientus pries procedira butina jspéti apie

galimas komplikacijas, o gydytojai turi bati itin atidds, jei pacientas priklauso didelés rizikos grupei.

ReikSminiai Zodziai: kolonoskopija, zarnos perforacija, peritonitis, jatrogeninis pazeidimas

Introduction

The widespread colorectal cancer screening program
and the expansion of the indications for therapeutic
endoscopy resulted in an increase number of complica-
tions associated with colonoscopy [1]. The most com-
mon complications which can occur during procedure
are bleeding and perforation [2]. The risk of colonic per-
foration after diagnostic colonoscopy is estimated to be
0.03-0.9% and 0.15-2% for therapeutic colonoscopy
[3-5]. Interventions performed during colonoscopy,
such as biopsy, polypectomy, and endoscopic submuco-
sal dissection may increase the rate of iatrogenic colonic
perforation [6]. Although those complications are rare,
but they can lead to leakage of bowel content into the
peritoneal cavity and eventually to sepsis, with signifi-
cant morbidity (up to 40%) and mortality (up to 25%)
[4, 7, 8]. The site of colon perforation must be closed
immediately to prevent complications. Traditionally,
surgery has been the standard treatment, but nowadays
non-invasive methods such as endoscopic clip closure
has become popular for closing the site of iatrogenic
colon perforation.

The aim of this retrospective study was to assess the
sequela of colonic perforation in patients treated at Na-
tional Cancer Institute.

Materials and methods

A retrospective review of the medical records of all
patients, which underwent colonoscopies between
January 2007 and December 2016 at the National
Cancer Institute, was performed. Data including patient
demographics, indications for colonoscopy, diagnostic
and therapeutic interventions during the colonoscopy,
mechanism of perforation, clinical presentations and
physical findings of perforation, time from procedure to
diagnosis, diagnostic tool, treatment, clinical outcomes
and length of hospital stay, were collected by reviewing
medical charts.

Colonoscopy was performed by licensed endosco-
pists. The diagnosis of perforation was made based on
clinical presentation, physical examination and clinical
evidence, such as a colonic wall defect found during the
colonoscopy, or radiologic evidence, such as detection
of free air on simple radiography or computed tomog-
raphy. The mechanism of perforation was classified as
trauma-related or polypectomy-related. The clinical
outcomes were evaluated on the basis of the length of
antibiotics use, postoperative complications, and length
of hospital stay.

The data analysed by SPSS software, version 20.0
(SPSS, Chicago, IL). The chi-square test or Fisher’s
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exact test was used to analyse the qualitative variables.
P-values < 0.05 were considered statistically signifi-
cant.

Results

Between January 2007 and December 2016, 16 186
colonoscopies were performed at National Cancer Insti-
tute. The overall perforation rate was 0.14% (23 of 16
186). Because the absolute numbers of diagnostic and
therapeutic procedures were not known, the perforation
rates for the type of procedure could not be calculated.
Of the total 23 colonic perforations, 20 (86.9%) were
managed operatively.

The indications for endoscopy are shown in Table 1.
The therapeutic procedures consisted of 9 polypecto-
mies and 1 biopsy. Eleven of the patients were women
and nine were men. The median age was 65.6 years
(range 31 to 85). Eight patients (40%) had previous
abdominal operations.

Table 1. Indications for endoscopy

Indications Numbe; (()5/0 [))atients,
Polyps 8 (40%)
Follow up of underlying disease 4 (20%)
Rectal bleeding 2 (10%)
Abdominal pain 1 (5%)
Others 5 (25%)

Table 2. Treatment options for patients with jatrogenic colonic

perforation
Type Number of patients,
of surgery n (%)
Primary repair 11 (55%)
Colon resection with primary 6 (30%)
anastomosis
Colon resection with colostomy 3 (15%)

In eight cases (40%), perforation was noticed by the
endoscopist through visualization of extra-intestinal
tissue during the procedure. Most others perforations
were diagnosed shortly after the procedure because of
symptoms and signs of perforation. In the delayed diag-
nosis cases, the patients presented with abdominal pain
(100%) and abdominal distention (45%). Pneumoperi-
toneum was found on X ray or abdominal computed
tomography in seven patients (35%).

After colonic perforation diagnosis, 18 patients
underwent immediate surgery, whereas two of the
remaining patients initially underwent the Ovesco clip-
ping, but a resection was performed 1 and 2 hours later
respectively. 13 patients (65%) underwent surgery on
the same day as the endoscopy, five (25%) on the second
day and two (10%) more than 2 days after endoscopy.
10 of 11 (90.9%) perforations after diagnostic endos-
copy were diagnosed and subjected to surgery the same
day. This means that 6 of 7 (85.7%) perforations with a
delayed presentation followed a therapeutic procedure.
Eleven patients (55%) underwent primary repair of the
perforation, six (30%) underwent colon resection with
primary anastomosis, and three (15%) underwent colon
resection with colostomy (Table 2).

Figure 1. Prevalence of site of colonic perforation in patients
undergoing colonoscopy
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The sigmoid colon was the most frequent site of per-
foration (60%), followed by the rectosigmoid junction
(15%), rectum (10%) and the descending colon, the
ascending colon and the splenic flexure (5% each) (see
Figure 1). The perforations throughout the colon were
most commonly due to blunt injury in 55% of patients.
Perforations from polypectomy and thermal injuries
accounted for nine (45%) of 20 injuries, respectively.

Of the 20 patients after surgery, eleven (55%) had
no complications and remaining nine patients (45%)
developed complications. In total there were 19 com-

plications. Complications classified according to the

Table 3. Complications of patients with iatrogenic colonic
perforation classified according to the Clavien-Dindo classifi-

cation [9]
Complication grade Number of patients, n (%)
No complication 11 (55%)
I 1 (5%)
1I 3 (15%)
111 2 (10%)
IIla 1 (5%)
11Ib 1 (5%)
v 0 (0%)
IVa 0 (0%)
IVb 0 (0%)
\Y% 3 (15%)

Clavien-Dindo classification are presented in Table 3.
No significant relationship between time to surgery
(p=0.285), ASA (p=0.642) or patients age (p=0.964)
and postoperative complication were found. The 30-
day hospital mortality rate was of 15%. One death was
because of multiple organ failure caused by acute bron-
chopneumonia and two patients with intra-abdominal
sepsis died due cardiopulmonary insufficiency. For all the
patients with perforation, the mean hospital stay was 15

days (range, 6-24 days).

Discussion

The involvement of anaesthesia services for colonoscopy
sedation has increased accordingly, from 11.0% of colo-
noscopies in 2001 to more than 50% in 2015 [10-11].
Although the use of anaesthesia can improve colonoscopy
outcomes, but it also leads to increased risk of colonic
perforation. Wernli et al. determined that use of anaesthe-
sia service was associated with a 13% increase in the risk
of any complication within 30 days and was associated
specifically with an increased risk of colonic perforation.
However researchers observed the increased risk for perfo-
ration only among patients with polypectomy [12]. It can
be explained by the absence of patient feedback, as a result
increased colonic-wall tension from colonoscopy pressure
may not be identified by the endoscopist. Consistent
with our results at our institution the use of anaesthesia
during colonoscopies was introduced in 2014 and it led
to increased rate of colonic perforation. 30.4% colonic
perforations occurred between 2007 and 2013 inclusive
and 69.6% developed from 2014 to 2016.

Table 4. Relationship between time to surgery, age, ASA and postoperative complications

Postoperative complications
p-value
Yes No

Time to surgery < 24 hours 6 (37.5%) 11 (62.5%) 0.285

> 24 hours 3 (75.0%) 1 (25.0%)
Age < 65 years 4(44.4%) 5 (55.6%) 0.642

> 65 hours 5 (45.5%) 6 (54.5%)
ASA ASA 1-2 5(38.5%) 8 (61.5%) 0.964

ASA 3-4 4 (57.1%) 3 (42.9%)
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Most studies highlight the importance of early opera-
tive intervention for patients with suspected iatrogenic
colonic perforation [13-15]. The type of procedure
used will depend on the size of perforation, the time to
diagnosis, the type of injury, the degree of faecal con-
tamination, the presence of associated colon pathology,
the patient status, the concomitant disease and the sur-
geon’s experience [16, 17]. Primary repair of the colon is
recommended for patients with perforations, which are
<50% of bowel circumference, without significant faecal
contamination and with no serious comorbidities. Re-
section with primary anastomosis should be attempted
if the perforation site is large or concomitant pathology
is present [17]. Resection and ileostomy or colostomy
are used in patients with extensive faecal contamina-
tion, operative delay and multiple comorbidities [18].
The resultant inflammatory changes associated with
feculent peritonitis clearly limit the operative options,
precluding a single-stage procedure and resulting in fae-
cal diversion in 38% of patients [7].

Perforations during diagnostic colonoscopy usually
occur in the sigmoid or rectosigmoid junction due to the
difficulty of traversing this convoluted segment of bowel
due its anatomical characteristics of frequent redundancy
or narrowing from diverticular disease or adhesions after
previous pelvic operations [19]. Mechanical injuries
tend to be generally large (>2 cm), more severe, causing
greater contamination of the peritoneal cavity and more
frequently lead to a faecal diversion [7]. Conversely,
perforations due to therapeutic procedures tend to occur
in the thinner walled area of the proximal colon. These
perforations tend to be small and causing minimal faecal
contamination. An experimental study on polypectomy
in pigs found that the use of tungsten instead of steel
snares was significantly associated with a lower depth of
tissue injury, suggesting a potential effect on reducing
the risk of perforation [20]. The improvement of lapa-
roscopic techniques boosts the practice of laparoscopic
repair for colonic perforations more widely [21]. Zhang
et al. reported that laparoscopic primary perforation re-
pair is a safe and feasible repair method [22]. Compared
to the laparotomy, patients who underwent laparoscopic

repair had fewer perioperative complications [23]. These
studies suggest laparoscopy as the initial approach for
repairing iatrogenic colorectal perforation.

In our study 80% of perforations were diagnosed
during the procedure or in the first 24 hours. Accord-
ing to the literature this rate seeks 65.1-78% [17]. All
of these patients were admitted to our hospital already
with peritonitis, that increases the need for surgery and
probably incurs a worse prognosis. One of the reasons
for delayed diagnosis of perforation may be related to
the growing rate of therapeutic colonoscopies, because
these perforations are usually smaller therefore it is more
difficult to detect them [17]. Moreover, the patients
could initially have gone to primary care units before
being referenced to the tertiary hospital, postponing its
diagnosis and approach.

In our study the postoperative morbidity and mortal-
ity rates were 45% and 15% respectively. Large series of
colonoscopy induced perforations managed surgically
reported a morbidity rate of 35% [4, 7]. The mortality
rate in our study is fairly comparable to other reports
which is up to 25% [7, 8]. Surgical site infection is the
most common complication, while cardiopulmonary
complications and multiple organ failure are the leading
causes of death [7, 24]. Igbal et al. noted that patients
presenting after 24 hours have morbidity nearly twice as
frequently as patients who present within 24 hours [7].
Our study demonstrated the same results, but we didn’t
find statistical significant relationship between time to
surgery and postoperative complications. Several other
factors are also known to influence outcome, namely,
advanced age of patients, severe comorbidities, a large
perforation site, poor bowel preparation, corticosteroid
use, anticoagulant or antiplatelet therapy [7, 8, 25].

Conclusions

If surgery and its associated morbidity can be avoided
in cases of colonic perforation the negative impact of a
colonoscopy-associated complication can be minimized
considerably. Patients need to be informed of the com-
plications of colonoscopy, and clinicians must be cau-
tioned about the potential problems for patients with a
high-anaesthetic risk when performing the procedure.
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