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Objective: Our aim in this study was to present the cases of our patients who contracted colonic perforation dur-
ing elective colonoscopy and became emergency cases; we also discuss treatment modalities along with literature
reports on the subject.

Material and Methods: Cases of patients who contracted iatrogenic colonic perforation following endoscopy of
the colorectal system between January 2009 and December 2015 at Kartal Kosuyolu Yiiksek ihtisas Training and
Research Hospital’s Endoscopy Unit were reviewed retrospectively.

Results: Within the duration of the study, 5.586 patients underwent colonoscopies at our hospital; 7 (0.12%) of these
patients contracted iatrogenic colonic perforation. Three (42.8%) of these patients were male, four (57.2%) were
female, and their mean age was 69 years (46 to 84). Six (85.7%) patients were diagnosed intraoperationally, while
one (14.3%) patient was diagnosed 12 hours after the procedure. The perforation area was the sigmoid colon in six
patients and the ascending colon in one patient; all patients underwent surgery. Four patients were discharged with
no complications. One of the remaining three patients had enterocutaneous fistula, one had acute renal failure,
and one died of sepsis.

Conclusion: The progress of perforation due to colonoscopy varies according to the underlying diseases, the mechanism
of perforation formation, the treatment modality used, and the experience of the physicians treating the patient. Special
attention should be paid to senior and comorbid patients receiving therapeutic procedures during colonoscopy.
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INTRODUCTION

Colonoscopy is commonly used in the diagnosis, treatment, and follow-up of colorectal diseases. It is
generally acknowledged to be a safe procedure. The most frequent colonoscopy-related complication
is post-polypectomy bleeding. The number of patients necessitating surgical intervention related to
bleeding is very low (1). Colonoscopy-related colonic perforation is seen less than bleeding; howev-
er, it is still a significant complication that can lead to morbidity and mortality (2). The prevalence of
post-colonoscopic perforation is 0.03% to 0.8% in diagnostic colonoscopy procedures, while it varies
between 0.3% and 3% in therapeutic colonoscopies (3). There is still no consensus on the optimal treat-
ment of iatrogenic colonic perforations because there are no prospective randomized and controlled
studies in the literature. In this study, we present the cases of our patients who contracted colonic per-
foration during elective colonoscopy and who were transformed into emergency cases, along with their
treatment modalities.

MATERIAL AND METHOD

The Patients

The cases of patients who contracted iatrogenic colonic perforation following endoscopy of the colorec-
tal system between January 2009 and December 2015 at Kartal Kosuyolu Yiiksek ihtisas Training and
Research Hospital’s Endoscopy Unit were reviewed retrospectively. The study was made according to
Helsinki Declaration.

The total numbers of diagnostic and interventional colonoscopy and sigmoidoscopy procedures along
with the total number of polypectomy and biopsy procedures conducted within the scope of interven-
tional colonoscopy were determined within the designated timeframe of the study.

Endoscopic investigations are performed by gastroenterology surgery specialists and sub-specialty resi-
dents with gastroenterology specialists at the endoscopy unit of our hospital. All the patients signed
detailed informed consent forms before the procedure. Patients who recently experienced myocardial
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Table 1. Clinical and demographic characteristics of the patients

Age Sex Comorbidities ASA Procedure Indication for procedure Diverticulosis
1 71 K HT, DM 2 Colonoscopy Anemia Yes
2 70 K MVR, HT, DM 3 Colonoscopy Anemia Yes
3 46 K 1 Colonoscopy Hematochezia No - polipectomy
4 74 K HT, DM, AF 3 Colonoscopy Constipation Yes
5 65 E 1 Colonoscopy Change in bowel habits Yes
6 84 E COPD, DM, HT 3 Colonoscopy Anemia No
68 E CABG, HT 3 Colonoscopy Change in bowel habits Yes

HT: hypertension; DM: diabetes mellitus; MVR: mitral valve replacement; AF: atrial fibrillation; CABG: coronary artery bypass graft; COPD: chronic obstructive

pulmonary disease

Figure 1. The perforated site was the sigmoid colon

infarction, had poor performance statuses, were diagnosed
with serious arrhythmia, had acute phase diverticulitis, and
who had coagulation disorders requiring biopsy or polypec-
tomy did not receive the procedure.

The detailed clinical and demographic characteristics and
colonoscopy reports of the patients diagnosed with perfora-
tion were investigated. The age, sex, additional disease, pre-
vious history of abdominal surgery, colonoscopy indication,
American Society of Anesthesiologists (ASA) scoring, perfora-
tion area, presence of diverticulum, polypectomy, diagnosis
and treatment method of the perforation, period of surgery
for patients who underwent surgery, surgical technique, dura-
tion of hospitalization, and postoperative complications of the
patients were reviewed.

The Procedure

Standard colon preparation was conducted using 500 mg
Sennoside (XM solution, Yenisehir Lab, istanbul, Turkey) and
118 ml sodium dihydrogen/disodium phosphate enema (B.T.
Enema, Yenisehir Lab, istanbul, Turkey). Propofol (1%, Frese-
nius Kabi, istanbul, Turkey) and fentanyl citrate (0.5 mg/10
mL, VEM, Istanbul, Turkey) were used for premedication. A
Fujinon 530 WL4 590 WL4 (Fujinon, Willich, Germany) Olym-
pus 160 VR video-colonoscopy tool, polypectomy noose,

and coagulation catheters (Olympus, Japan) were utilized
during the procedure.

Statistical Analysis

Statistical Package for the Social Sciences version 21.0 (IBM
Corp.; Armonk, NY, USA) computer software was used for the
bio-statistical analyses.

RESULTS

Within the duration of the study, 5,586 patients underwent
colonoscopies at our hospital; 7 (0.12%) of these patients con-
tracted iatrogenic colonic perforation. Three (42.8%) of these
patients were male, four (57.2%) were female, and their mean
age was 69 years (46-84). Colonoscopic indications of the pa-
tients with perforations included investigation of the etiology
of anemia in three (42.8%) patients, constipation and changes
in intestinal habits in three (42.8%) patients, and rectal bleed-
ing in one (14.3%) patient. None of the patients had a history
of previous abdominal surgery. Six (85.7%) of these patients
underwent diagnostic colonoscopy, while one underwent
therapeutic colonoscopy. Polypectomy was performed as the
therapeutic procedure. The clinical and demographic data of
the patients are summarized in Table 1.

While six (85.7%) patients were diagnosed during the proce-
dure (Figure 1), one (14.3%) was diagnosed 12 hours after the
procedure was completed. The case of the patient who was
diagnosed 12 hours after the procedure was evaluated to be
delayed diagnosis. The X-ray results for the patients observed
to have perforation areas during the procedure showed pneu-
moperitonium (Figure 2). In the delayed case, however, com-
puterized tomography was used to diagnose the patient. The
perforation area was the sigmoid colon in six patients and the
ascending colon in one patient. Five of the patients with sig-
moid colon perforations had diverticulum perforations. The
patient with the ascending colon perforation had a polypec-
tomy-related perforation.

All the patients diagnosed with colonoscopy-related iatro-
genic colonic perforation received laparotomies: primary
repair was performed in six patients, while the Hartmann
procedure was performed in the delayed diagnosis patient.
Four patients (57.2%) were discharged with no postopera-
tive complications. The patient with perforation in the as-
cending colon had leakage following primary repair. The
patient was re-operated, and a right hemicolectomy and ile-
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Table 2. Diagnosis and treatment

Time of
diagnosis

During colonoscopy
During colonoscopy

During colonoscopy

Follow-up after
colonoscopy

During colonoscopy
During colonoscopy

During colonoscopy

Perforation
area

Sigmoid
Sigmoid

Ascending
colon

Sigmoid

Sigmoid
Sigmoid
Sigmoid

Time between
colonoscopy
and operation

<12h
<12h
<12h

>12h

<12h
<12h
<12h

Surgical
intervention

Primary suture repair
Primary suture repair

Primary suture repair

Hartman'’s colostomy

Primary suture repair
Primary suture repair

Primary suture repair

ARF: acute renal failure; COPD: chronic obstructive pulmonary disease

Figure 2. X-ray demonstrating bilateral subdiaphragmatic free air

[

ostomy were performed. This patient’s ileostomy was closed
about six months after the procedure without any problems.
One patient contracted acute renal failure and required di-
alysis. The patient’s renal functions improved during follow-
up, and the patient did not require dialysis after discharge.
One patient, however, died on the postoperative 8" day be-
cause of serious comorbidity and complications. The mean
duration of hospitalization for the cases was 10.7 (7 to 20)
days. The diagnoses, treatments, and follow-up results of the
patients are summarized in Table 2.

DISCUSSION

Colonoscopy is commonly used as a diagnostic and therapeu-
tic tool in colorectal diseases. The number of patients receiv-
ing this procedure is increasing; consequently, the number of
complications related to this procedure has increased. Perfo-
rations seen during colonoscopy are rare; however, they are
serious complications that generally necessitate surgical inter-

Length of stay Results and
Complications in hospital follow-up
7 Discharged
ARF 18 Discharged
Leak 20 Discharged-stoma
(reoperation) closure in 6 months
7 Discharged-stoma
closure in 6 months
7 Discharged
8 Discharged
Acute COPD 8 Exitus
exacerbation,
pneumonia,
sepsis

vention with a high morbidity-mortality rate (2, 3). Although
their frequencies vary according to the center where they are
performed, complications are seen at a rate of 0.03% to 0.8%
in diagnostic colonoscopies and 0.3% to 3% in therapeutic
colonoscopies (4, 5).

In a study conducted by Igbal et al. (6), the authors found that
the number of perforations was higher in the rectosigmoid
corner and the sigmoid colon (52%). The results of the same
study indicated that the perforation rates of the other seg-
ments of the colon were 17% (cecum), 14% (ascending colon),
7% (transverse colon), 8% (descending colon), and 1% (rec-
tum). The authors also determined that the perforation areas
were between 0.1 and 6.0 cm (mean: 1.7 cm) in size. Electro-
cautery injuries result in small perforations, while mechanical
injuries cause large perforations. In our series, most of the per-
forations (85.7%) were seen in the sigmoid colon.

Colonoscopy-related perforations occur by three different
mechanisms: mechanical trauma, pneumatic trauma, and
post-therapeutic trauma. The factors that increase the risk of
perforation during colonoscopy are old age, dramatic comor-
bidity, inflammatory intestinal disease, diverticulosis, steroid
use, malignity, previous necrosis, invasive procedures, and
insufficient experience of the endoscopist. Moreover, a previ-
ous history of abdominal surgery that causes a decrease in
colonic and rectosigmoid movements, radiation, and adhe-
sions result in acute intestinal angling; this increases the risk
of perforation by increasing the difficulty of the colonoscopic
procedure (7-9).

Findings and symptoms can be seen during the perforation,
can be delayed, or can be asymptomatic according to the size
and location of the perforation. Furthermore, breakthrough
pain or failure to achieve sufficient distention in the lumen
despite pushing air by colonoscopy may suggest perfora-
tion (6, 8). When patients are suspected to have perforations,
standing direct abdominal radiography or lung radiography
and left lateral decubitus abdominal radiography are initially
performed. If the results of these radiographs are normal or a



strong suspicion of perforation exists, abdominal computer-
ized tomography (CT) with water-soluble contrast should be
performed. CT aids in the diagnosis of free air, micro-punc-
tures and/or abscesses (6). Cho et al. (10) showed that all pa-
tients had subdiaphragmatic free air following perforation.
Six of our cases were diagnosed during colonoscopy, and
their diagnoses were confirmed by standing direct abdomi-
nal radiography. Additional radiological imaging methods
were unnecessary. Therefore, we believe that X-ray is an inex-
pensive and beneficial method to ascertain the existence of
subdiaphragmatic free air.

There are three treatment modalities pertaining to post-
colonoscopic perforations: conservative, endoscopic, and
surgical. The fact that patients only have subdiaphragmatic
free air is not an indication for surgical repair. Most patients
with no peritoneal irritation or abdominal sepsis symptoms
can be followed up with intravenous antibiotics treatment,
suspension of oral intake, and serial abdominal examina-
tions (11, 12). Conservative treatment results in shorter
hospitalization and a low rate of morbidity in appropriate
patients. Igbal et al. (6) reported that of the 10 patients they
treated and whose relatives refused surgical treatment,
only one died. It has been suggested that small localized
perforations with a subclinical progress can be completely
closed without any problems. It was later observed in lapa-
rotomies performed for other reasons that the perforation
areas closed in patients with subclinical perforations who
had localized abdominal sensitivity and short-term fever
(13). In our series, surgical procedures were performed as
the primary treatment because the six patients who were di-
agnosed during colonoscopy had wide areas of perforation
and the one patient who had delayed diagnosis manifested
with acute abdomen.

Immediate surgical intervention is not necessary. Intraop-
erative findings determine the type of surgery to be per-
formed in patients necessitating surgery. In cases where
surgical intraabdominal contamination is limited, primary
repair or post-resection primary anastomosis can be per-
formed. Stoma can be considered in cases of intensive con-
tamination. The number of laparoscopic colonic repairs for
colorectal perforations has increased recently with devel-
opments in minimally invasive surgical procedures (11, 14).
Zhang et al. (15) reported in their study that laparoscopic
repair is a safe and feasible repair method. In our series, we
performed primary repair in six out of seven laparotomy cas-
es and performed the Hartmann procedure on the patient
who had a delayed diagnosis. However, the patient who un-
derwent primary repair of the ascending colon perforation
was ascertained to have intestinal leakage in the postopera-
tive period. This patient was re-operated and underwent a
right hemicolectomy and end ileostomy.

Physicians have started to use endoscopic clips for the treat-
ment of iatrogenic colonic perforations, which are increasing
with the increasing number of endoscopic mucosal resections
and submucosal dissection procedures. In a study conducted
by Kim et al. (16), the authors ascertained 27 iatrogenic colonic
perforation cases (0.02% incidence) out of 115,285 colonosco-
py procedures. Endoscopic clips were used to repair perfora-
tions in 16 of these patients, with success in 13 patients.
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CONCLUSION

latrogenic colorectal perforations are rarely seen in endosco-
py; however, they are among the most dangerous complica-
tions. Perforation management remains difficult and alarming
for many endoscopists. The progress of colonoscopy-related
perforations depends on the underlying diseases, mechanism
of perforation, treatment modality performed, and experience
of the treating physicians. Special attention should be paid to
senior and comorbid patients receiving therapeutic proce-
dures during colonoscopy.
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