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Abstract

Aim: latrogenic colonic perforation (ICP) is a serious complication that can increase mortality and morbidity in patients
undergoing therapeutic or diagnostic colonoscopy. The aims of this study are to (1) evaluate the underlying mechanisms
of ICPs; (2) discuss the ideal treatment approach and period between onset and treatment; (3) review the current literature
regarding the management of ICPs and (4) share our experiences as a single tertiary center.

Methods: Patients who underwent colonoscopy between January 2012 and March 2019 at Kanuni Sultan Siileyman Training
and Research Hospital’s Endoscopy Unit were reviewed retrospectively. Interventions during which ICPs occurred were
documented and analyzed.

Results: Between January 2012 and March 2019, 9857 patients underwent colonoscopy and 1320 patients underwent
rectosigmoidoscopy at our center. Ten of these procedures were associated with perforation. The perforation rates were 0.06%
and 0.23% in diagnostic and therapeutic colonoscopies respectively. The most frequent localizations of perforation were (a)
Rectosigmoid junction (30%) (b) Sigmoid colon (30%) (c) Descending colon (20%) and (d) Transvers colon (10% (e) Cecum
(10%). Managements included surgical treatment in eight patients two of whom were operated with late laparotomy,
endoscopic clipping of perforation and conservative management in one patient, and conservative treatment in one patient.
There was no mortality and eight patients discharged uneventfully but one of remaining two patients had acute hepatitis, one
had enterocutaneous fistula. Conclusion: latrogenic colonic perforations are rare but most serious complications of
colonoscopy procedures. Especially, special attention should be given to older and comorbid patients receiving therapeutic
procedures during colonoscopy. High risk patients and their families must be informed about this complication. Difficult and
tough colonoscopies should be monitored closely at least 24 hours as early diagnosis is vital for treatment. Comorbidities, age,
general condition of patient, the size and location of the perforation, and the time interval between onset and diagnosis should
be evaluated, and the treatment procedure should be planned. Conservative management, endoscopic clipping, laparoscopic or
open operations from primary repair to Hartmann’s procedure can be used, decision should be made on a case by case basis.
Keywords: Colonoscopy, latrogenic bowel perforation, Treatment, Emergency surgery, Laparoscopy

Oz

Amag: Iyatrojenik kolon perforasyonu (IKP), terapétik veya tanisal kolonoskopi uygulanan hastalarda mortalite ve morbiditeyi
artirabilen ciddi bir komplikasyondur. Bu gahismanin amaci (1) TKP’lerin olus mekanizmalarini irdelemek (2) Ideal tedavi
yaklagimlarini ve zamanm tartismak (3) Tedaviye yonelik giincel literatiirii gozden gegirmek ve (4) Uglincii basamak tek
merkez olarak tecriibelerimizi paylagmaktir.

Yontemler: Ocak 2012 ve Mart 2019 arasinda Kanuni Sultan Siileyman Egitim ve Arastirma Hastanesi Endoskopi Unitesinde,
tanisal veya tedavi amagh yapilan tim kolonoskopiler retrospektif olarak incelendi. Tyatrojenik kolon perforasyonu gelisen
islemler kayit altina alind1 ve analiz edildi.

Bulgular: 2012 Ocak ve 2019 Mart arasinda, merkezimizde 9857 hastaya kolonoskopi ve 1320 hastaya rektosigmoidoskopi
islemi yapilmistir. Bu islemlerden 10 tanesinde iyatrojenik kolon perforasyonu gelismistir. Perforasyon oranlari tanisal
islemlerde %0.06, tedavisel islemlerde %0.23 idi. Perforasyon alanlari, sikligina gore (a) rektosigmoid bileske (%30), (b)
sigmoid kolon (%30), (c) inen kolon (%20), (d) transvers kolon (%10), (e) ¢ekum (%10). Sekiz hasta ikisi ge¢ laparotomi
olmak tizere ameliyat edildi, bir hastada perforasyona endoklipleme ve konservatif tedavi yine bir hastaya sadece konservatif
tedavi uygulandi. Mortalite izlenmemis olup sekiz hasta sorunsuz taburcu edilirken, kalan iki hastanin birinde akut hepatit
tablosu ve digerinde enterokiitan fistiil gelismistir.

Sonug: Tyatrojenik kolon perforasyonlari kolonoskopi isleminin nadir ancak en ciddi komplikasyonudur. Ozellikle girisimsel
islem uygulanan yandas hastaligi olan yash hastalara dikkat edilmelidir. Yiiksek riskli hastalar ve aileleri perforasyon
konusunda bilgilendirilmelidir. Zor gegen, siipheli kolonoskopilerde, hastalar en az 24 saat miisahade altinda takip edilmelidir.
Perforasyon gelisen hastalarda yandas hastalik, hastanin genel durumu, perforasyonun yeri ve biiyiikliigii ve perforasyondan
ameliyata kadar olan siire hesaba katilarak tedavi prosediirii belirlenmelidir. Her hasta vaka bazinda degerlendirilerek
konservatif takipten endoskopik kliplemeye, laparoskopik veya agik olarak primer rafiden Hartman prosediiriine kadar bir dizi
tedavi yontemi secilebilir.

Anahtar kelimeler: Kolonoskopi, fyatrojenik kolon perforasyonu, Tedavi, Acil cerrahi, Laparoskopi
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Introduction

Since colonoscopy was introduced in 1960s at the
Department of Surgery of Medical Center in New York City, it is
accepted as the gold standard method in diagnosis, prevention,
treatment, and follow-up of colorectal cancers and diseases [1].

Currently, because of the extended therapeutic and
diagnostic indications of colonoscopy, number of iatrogenic
colonic perforations (ICP) is increased. As a major cause, it is
estimated that the frequency of ICP is 0.019%-0.8% and 0.10%-
3% for diagnostic and therapeutic colonoscopy respectively [2].

Perforation located at the colon can rapidly cause
peritonitis and even sepsis depending upon bowel cleaning, the
size and localization of perforation, age and comorbidities of
patients. These complications imply high morbidity and
mortality [3].

In the management of ICP, unfortunately there is not a
gold standard method. The traditional management of ICP is
surgical repair by either laparotomy or laparoscopy. Although
most cases require urgent surgery, in some cases, ICP can be
managed by endoscopic clipping and conservative management
(CM). We aimed to evaluate the incidence of ICP, risk factors,
patient management strategies, and the clinical consequences in
our single tertiary center in the light of literature.

Materials and methods

Between January 2012 and March 2019, a total of
11177 lower gastrointestinal system endoscopies were performed
at our single tertiary center. Patients with ICP were investigated

retrospectively. All  procedures were conducted under
sedoanalgesia. The procedures were performed by 16
endoscopists, including 13 general surgeons and 3

gastroenterology specialists. The experience of the endoscopists
varied between 3 and 17 years.

The data of the cases was obtained retrospectively from
the patient files in hospital archive and from electronic hospital
records. Local Ethics committee approval was not required
because of the retrospective nature of the study. Written
informed consent was obtained from all patients included in this
study. The study was prepared in accordance with the principles
of the Helsinki Declaration.

We evaluated and analyzed the demographics,
comorbidities, American Society of Anesthesiologists (ASA)
scoring of patients, the type of procedure (therapeutic or
diagnostic), indications for colonoscopy, associated colonic
pathologies, location and detection time of perforation, treatment
strategies  (operative  or  nonoperative), duration of
hospitalization, and postoperative complications.

Patients who underwent surgery within the twelve hours
after perforation are named as early laparotomy; those who
underwent surgery after twelve hours were called as late
laparotomy. Patients in whom perforation detected during
colonoscopic examination were operated in the early period of
emergency surgery team. Patients who were suspected to have
colon perforation after colonoscopy were hospitalized in their
clinics, the other service or outpatient patients were followed up
by the emergency surgery team. Patients diagnosed with
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perforation following radiological evaluation and / or clinical
follow-up were operated.

The perforations were detected either during
colonoscopy by observing a visible defect in the colonic wall
(mesenteric or antimesenteric side) or after the procedure by
detecting free intra-abdominal air upon radiological examination.
Appropriate stable patients were treated either conservatively or
endoclipping plus conservative management. Patients who
complained of abdominal pain or distention following
colonoscopy were initially evaluated by abdominal x-ray,
hemogram and C-reactive protein level. All patients with
generalized peritonitis and free intra-abdominal air underwent
surgical intervention either open or laparoscopically.

Statistical analysis

Statistical Package for the Social Sciences (SPSS) (IBM
Corp.; Armonk, NY, USA) 22.0 software package was used for
statistical analysis. Data was presented with numbers and
percentages.

Results

Between January 2012 and February 2019, a total of
11177 colorectal system endoscopies were performed in our
endoscopy unit, 9857 of them were colonoscopy and 1320 of
them were sigmoidoscopy. During these procedures,
polypectomy was performed in 516 patients and biopsy was
performed in 1171 patients. latrogenic colon perforation
developed in 10 patients eight of which required surgical
intervention. Seven (70%) of these patients were female and
three (30%) were male and their mean age was 59 (40-73 years).
While nine cases occurred during colonoscopy one case had ICP
during rectosigmoidoscopy. ICP occurred during therapeutic
procedure in 4 patients and due to diagnostic colonoscopy in 6
patients (Table 1).

Eight patients with ICP were diagnosed during
endoscopic examination; others were diagnosed with acute
abdominal symptoms during clinical follow-up, and / or were
diagnosed with intra-abdominal free air in radiological
examination. Patients who had ICP detected during endoscopy
were operated on an average of 2.45 hours (1-5 hours), and
patients diagnosed in late period after clinical endoscopy were
operated on average of 60 hours (30-90 hours). The mean
duration of the operation after colonoscopy was 13.95 hours (1-
90 hours). Five patients underwent early, two patients underwent
late laparotomy and one had early laparoscopic primary repair
(Table 1).

In two of six patients operated in early period, primary
suturing either laparoscopically or open was the treatment of
choice. In four cases, open segmental colon resection plus end to
end anastomosis was the operative procedure. One case that
occurred after polypectomy was treated conservatively as bowel
resting, intravenous fluid replacement and antibiotherapy.
Another perforation detected during polypectomy was treated
with endoclipping and conservative management. Two patients
with ICP were detected in late period. In one of them, perforation
was in cecum and due to argon plasma coagulation of cecal
angiodysplasia, treatment of choice was right hemicolectomy and
ileotransversostomy. Other late detected perforation was at 90th
hour of diagnostic colonoscopy, she was in sepsis and emergency

L 2

Page/Sayfa|398v



Surg Med. 2019;3(5):397-401.

J

laparotomy and Hartmann’s procedure with abdominal vacuum-
assisted closure (VAC) exchange procedure applied (Table 1).

The perforation area was the rectosigmoid in three
(30%) patients and the sigmoid in three (30%), descending colon
in two (20%), transvers colon in one (10%) and cecum in one
(10%) patient. Considering all applications, the rate of ICP was
found to be 0.09%. When evaluated separately, perforation rate
was 0.06% in diagnostic colonoscopy and 0.23% in therapeutic
ones. The reasons for perforation in interventional colonoscopy
were snare polypectomy in three patients and argon plasma
coagulation of bleeding angiodysplasia in one patient.

The diverticulosis was found in two patients who
developed colon perforation due to diagnostic endoscopy, and
the long-folded sigmoid colon anatomy and previous surgery
were the predisposing factors in remaining 4 patients.

Patient who underwent Hartmann’s procedure and
abdominal VAC exchange procedure developed acute hepatitis
during follow-ups in intensive care unit and one with right
hemicolectomy ileotransversostomy developed enterocutaneous
fistula.

Table 1: Demographics and properties of patients with ICP, localization of perforations, time
of diagnosis, and treatment modalities of iatrogenic colon perforations

JOSAM

Age Gender Indication of ~ Perforation ~ BMI ASA Comorbidity Procedure Diagnosis Operation Treatment
colonoscopy _site score modality time
40 F Chronic Sigmoid 21 2 No Diagnostic During 2nd hour Laparoscopic
diarrhea endoscopy primary
suturing
56 F FOBT (+) Rectosigmoid 26 3 HT, COPD  Therapeutic During 1st hour Resection and
junction endoscopy anastomosis
67 F Constipation ~ Rectosigmoid 26 3 CHF, HT  Diagnostic In 4th day Hartmann’s
junction emergency procedure
room +Abdominal
VAC
73 F Lower Cecum 24 4 CAD, HT,  Therapeutic In 1st day Open right
gastrointestinal DM emergency hemicolectomy
bleeding room
73 M Iron deficiency Rectosigmoid 20 3 HT, DM, Diagnostic During 2nd hour Open primary
Anemia junction CHF endoscopy suturing
63 F FOBT(+) Sigmoid 27 3 HT Therapeutic During Conservative Conservative
colon endoscopy management
66 M Iron deficiency Transvers 25 3 DM, MG Diagnostic During 2nd hour Segmental
anemia colon endoscopy resection and
anastomosis
53 F FOBT(+) Descending 22 2 No Diagnostic During 3rd hour Segmental
colon endoscopy resection and
anastomosis
56 F Constipation  Sigmoid 28 3 HT, DM Therapeutic During Conservative Hemoclipping
colon endoscopy
46 M Constipation ~ Descending 24 2 No Diagnostic During 4th hour Resection and
colon endoscopy anastomosis

BMI: Body Mass Index; CHD: Congestive Heart Failure; HT: Hypertension; CAD: Coronary Artery
Disease; RA: Rheumatoid Arthritis; MG: Myasthenia Gravis; FOBT: Fecal Occult Blood Test; COPD:
Chronic Obstructive Pulmonary Disease. ASA: American Society of Anesthesiologists; VAC: Vacuum -
assisted closure

Discussion

Colonoscopy is being used for diagnostic, therapeutic
and follow-up purposes of various colorectal diseases and
lesions. latrogenic colonic perforation is the second and most
serious complication that encountered in colonoscopy
procedures. Therapeutic interventions (Endoscopic mucosal
resection, endoscopic submucosal dissection, polypectomy or
biopsies, etc.) during colonoscopy increase the risk of ICP [3].

In a recent study of 56,882 colonoscopies, full-thickness
large bowel perforation occurred in forty patients, corresponding
to an incidence rate of 0.05% in diagnostic/screening procedures
and 0.17% in therapeutic colonoscopies [4]. A greater risk of ICP
was associated with low-volume practices, female gender (due to
greater colonic length and a more mobile transverse colon),
advanced age (reduced wall strength), history of diverticular
disease, previous abdominal surgery (especially pelvic), and
colonic obstruction (risk of over-insufflation) [4]. In a
Netherland’s study including 30,366 endoscopic procedures
found that ICP occurred in 35 patients (0.12%) [5]. The authors
described a 4-fold higher risk of ICP in colonoscopies compared
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with sigmoidoscopies and a 5-fold greater risk of ICP in
therapeutic compared with diagnostic procedures. In our case
series, when evaluated separately, perforation rate was 0.06% in
diagnostic colonoscopy and 0.23% in interventional colonoscopy
which is compatible with literature. Our nine (90%) ICP
occurred during colonoscopy and one (10%) during
sigmoidoscopy. The reasons for perforation in interventional
colonoscopy were share polypectomy in three patients and argon
plasma coagulation of bleeding angiodysplasia in one patient.
The diverticulosis was found in two patients who developed
colon perforation due to diagnostic endoscopy, and the long-
folded sigmoid colon anatomy and previous surgery were the
predisposing factors in remaining 4 patients.

Igbal et al [6] study, the perforation rates were higher at
the rectosigmoid junction and the sigmoid colon (52%). The
perforation rates in other sites of the colon were 17% (cecum),
14% (ascending colon), 7% (transverse colon), 8% (descending
colon) and 1% (rectum), respectively. In our series, the most
frequent locations of perforation were rectosigmoid and sigmoid
(60%) and descending colon was 20%, cecum and transvers
colon were 20% together. This was appropriate with the
literature. The managements included surgical treatment in eight
patients, endoscopic clipping of perforation and conservative
management in one patient, and conservative treatment in one
patient.

Perforation may result from direct mechanic effects
(sharp edge) of the colonoscope, barotrauma, or thermal burns
during polypectomy [6]. While perforation resulting from direct
mechanic effects is often seen in the recto-sigmoid junction and
strictures, perforation resulting from direct barotrauma is most
frequently seen in the cecum zone [7]. Mechanical injury leads to
the largest perforations, while electrocautery injury causes the
smallest perforations. The patient dependent risks were
anticoagulation usage, suboptimal bowel cleaning, active
malignancy, and steroid usage. Other factors were the existence
of dense or wide-mouthed diverticula, incomplete bowel
preparation and active hemorrhage. The diverticulosis, the long-
folded sigmoid colon anatomy and previous surgery were the
predisposing factors in ICP in our series.

Some researchers observed that the perforation rate is
higher in patients with two or more comorbidities [8-10]. In case
series, 60% of colonic perforation was observed in patients with
ASA scores greater than 2. Handami et al. [8] also reported
female gender, older age, comorbidities and hypoalbuminemia as
risk factors of increased ICP rates patients. In their study,
perforation rates have been found to be higher during procedures
performed for diagnosing nonspecific abdominal pain, iron
deficiency anemia, inflammatory bowel disease and bleeding. In
our series, colonoscopy indications in patients with ICP were
constipation, colon cancer screening, acute lower gastrointestinal
bleeding, iron deficiency anemia and chronic diarrhea.

For management, there is no gold standard method.
Comorbidities, age, size and location of the perforation, and the
time interval between the onset and diagnosis should be
evaluated, and the treatment procedure should be planned.
Sagawa et al. [11] proposed a treatment algorithm for ICPs as
shown in figure 1. Conservative management, endoscopic
clipping, laparoscopic or open operations from primary repair to
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Hartmann’s procedure can be used decision should be made on a
case by case basis. Selective patients are likely to improve under
conservative management. Generally, conservative treatment can
be conducted if the patient has a small perforation, is in good
general condition, and shows only mild signs of peritonitis. Such
treatment requires bowel rest, the rapid administration of
intravenous fluid therapy and broad spectrum antibiotics. With
such treatment, clinical symptoms have been reported to improve
usually within 24 hours [12,13]. Patients successfully treated
non-surgically must be clinically stable, and their abdominal
symptoms should improve rapidly with no deterioration due to
peritoneal signs [13]. Conservative management in appropriate
patients results in a shorter length of hospitalization and lower
morbidity. In our series, one patient with microperforation after
snare polypectomy developed localized mild abdominal pain and
pneumoperitoneum with a mild increase in leukocytosis and C-
reactive protein. She was followed with bowel rest, broad
spectrum antibiotics and intravenous fluid therapy. Clinical
symptoms improved within 24 hours and she was discharged on
the fifth day of his admission.

[ Patients with suspected colon perforation [

|
Y A

[ During endoscopic procedure ‘ ‘ Delayed perforation |

Easy to
access

| COz inflation, closure

with clipping
vCIosxjre with
| clipping
Large tears, No sign for
panperitonitis, elderly peritonitis,
patents with high risk located
complications peritonitis
‘ -
Conservative therapy

Withholding of oral intake,
hydration, intravenous antibiotics

| — -

e 50
| “/"
‘ Worsen ‘[
i T
A\l v A\ A l

Surgical treatment Oral intake ‘

Improve ‘

Figure 1: The manage;neint of iatrogenic colonic pérforations

Intraoperative ~ findings  determine  the  surgical
management [14]. Surgery may be primary closure or resection
with primary anastomosis in cases of intra-abdominal
contamination accompanied by normal tissues in order to limit
the comorbidity. Due to the extensive contamination, poor tissue
situation and a higher complication rate, stoma or fecal diversion
after reparation is chosen. Igbal et al [6] indicated that only two
preoperative factors determined the type of procedure, the time
after the perforation and mechanical injuries. Comparing patients
who were diagnosed with perforation after 24 h, those within 24
h were more suitable for a primary closure because the latter was
more likely to have extensive fecal contamination. Moreover,
mechanical injury always induced larger perforations (average,
1.9 cm) which need fecal diversion after resection or resection
and anastomosis. In our series, segmental colonic resection and
anastomosis was treatment of choice in five patients because of
large defects of perforation. In two late detected cases, more
extensive operative procedures as right hemicolectomy and
Hartmann’s procedure with VAC were applied.
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Currently the improvement of laparoscopic techniques
and technology increase the practice of laparoscopic repair for
ICP more widely [15]. In the Zhang et al [16] study, their
experience in laparoscopic primary suturing of ICP indicated that
laparoscopic perforation repair was a safe and feasible method.
They reported that when compared with the open method,
patients who underwent laparoscopic repair had a significantly
shorter incision length (16 + 15 mm vs 163 + 54 mm), shorter
length of hospital stay (5.1 £ 1.7 dvs 9.2 = 3.1 d) and fewer
perioperative complications (two vs five) [17]. Thus, they
suggest that it is rational to regard laparoscopic therapy as the
initial approach for repairing iatrogenic colorectal perforation. In
our study group, one patient with sigmoid perforation detected
during endoscopy operated at the 2nd hour of perforation
laparoscopically. She had less pain and early mobilization and
discharged at fourth day postoperatively. We think that in early
detected perforations laparoscopic treatment might be safe and
feasible.

In the recent study by Kim et al [18], 115285 diagnostic
colonoscopies were performed with a total of 27 iatrogenic colon
perforations (incidence of 0.02%). Endoscopic closure of the
perforation site was attempted in 16 patients, with success in 13
patients. This suggests that immediate endoscopic closure with
clips can be performed for diagnostic perforations as well as
therapeutic colonoscopy-associated perforations. Jovanovic et al.
[19] reported that endoscopic closure of colonic perforations
could be performed when the perforation is < 1 cm. Some
authors [22] have used the endoclips to treat perforations > 1 cm.
Trecca et al. [20] reported 2 perforations > 3 cm that were
managed by using endoclips successfully. Considering the
technical challenge of endoclip application, an experienced
endoscopist is the most important factor, as well as the site and
size of the perforation. Clip closure was reported to be successful
in 69% to 92% of cases [21]. In our series, one patient with
sigmoid perforation of 0.5 cm size resulted from snare
polypectomy was treated with endoclip application and
conservative management as bowel resting, intravenous
antibiotics and fluid resuscitation. She was discharged
uneventfully on the sixth day of his admission

Experience of the endoscopist may decrease the
perforation rates [22]. However, other than experience the
various risk factors discussed previously contribute to the
occurrence of ICPs. Lohsiriwat et al. [23] stated in their study of
10,124 patients that the experience of the endoscopist did not
play a significant role in reducing complication rates. In our
study, the experience of the endoscopists varied between 3 and
17 years. Of all cases in which perforations were documented,
six were by endoscopists who had 6 to 8 years of experience, and
four were by endoscopists who had 8 to 12 years of experience.

In our study, no significant difference in the rate of
perforation between colonoscopies performed by
gastroenterologists or surgeons has been noticed, so we may
conclude that colonoscopies performed by surgeons are safe,
with low morbidity and mortality.

In conclusion, ICPs are rare but most serious
complications of both diagnostic and therapeutic colonoscopy
procedures. All patients who will get colonoscopy and their
families must be informed to be alert about this complication.
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Special attention should be given to older and comorbid patients
receiving therapeutic procedures during colonoscopy. Difficult
and tough colonoscopies should be monitored closely at least 24
hours as early diagnosis is essential for treatment. For treatment
there is no gold standard method, comorbidities, age, the size and
location of the perforation, and the time interval between onset
and diagnosis should be evaluated, and the treatment procedure
should be planned. Conservative management, endoscopic
clipping, laparoscopic or open operations from primary repair to
Hartmann’s procedure can be used, decision should be made on a
case by case basis.
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