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Colonoscopic perforation treatment results: Experience 
of 16.385 patients in a single center
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ABSTRACT
Introduction: Colonoscopy is the most frequently used procedure in the early diagnosis and treatment of 
many colon diseases, especially colon malignancies. With the increase in the use of colonoscopy, an in-
crease in the number of colonoscopy-related perforations has been observed. This study aimed to deter-
mine the frequency of perforation and the management of colonoscopic perforation.

Materials and Methods: Patients who underwent colonoscopy between January 2012 and December 2022 
and were determined to have iatrogenic colon perforation were included in the study. The dermographic 
characteristics of the patients, length of hospital stay, comorbidity status (defined using the guidelines of 
the American Society of Anesthesiologists), colonoscopy indications, diagnostic tool of perforation, treat-
ment and follow-up methods were examined and collected.

Results: 16,385 patients were examined in the study cohort. Perforation was detected in a total of 12 (0.07%) 
patients, 8 women and 4 men. The average age of perforated patients was 62 (23-87) years. Eleven patients 
were treated with surgical intervention and 1 patient was treated with the endoscopic clip method. One pa-
tient died on the 20th day after surgery.

Conclusion: Although colonoscopic examination is important for the diagnosis and treatment of colon and 
rectal diseases, the possibility of procedure-related perforation should not be ignored. Early diagnosis en-
ables minimal surgical procedures such as laparoscopic repair and endoscopic clip application. Immediate 
surgical management, preferably primary repair and sometimes resection, appears to be a good strategy for 
most patients.
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Introduction

A colonoscope is a flexible endoscope used to visualize 
the lumen of colon segments and, to some extent, the 
ileum. Dr. William Wolff and Dr. Hiromi Shinya developed 
the colonoscope in 1969, making it an important option 
for combating colon diseases.[1] Colonoscopy is the most 

frequently used procedure today for the diagnosis and 
treatment of colon diseases. It is the most critical step 
in the early identification and treatment of colon malig-
nancies. With the widespread use of screening programs, 
along with colonoscopy, the recognition and treatment of 
colon pathologies have gained momentum. This has sig-
nificantly affected the morbidity and mortality of patients.
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Perforation rates have also increased as a result of the 
widespread use of colonoscopy. This situation has made 
management equally important. A large population study 
showed that the incidence of colonoscopic perforation 
(CP) was 0.016%-0.095%.[2] Emergency surgery is the pri-
mary treatment method for patients with perforations due 
to colonoscopy. Considering the mortality and morbidity 
rates due to emergency surgery, non-surgical methods 
(endoluminal clip application and conservative treatment 
with intravenous antibiotics) have been tried in treatment 
protocols for these patients, but there is no standardized 
treatment method yet.[3-5] In this study, we aimed to ret-
rospectively examine iatrogenic colon perforations due to 
colonoscopy.

Materials and Methods

Patients with colon perforation due to colonoscopy per-
formed at Tokat Gaziosmanpaşa University Hospital be-
tween January 2012 and December 2022 were examined, 
and a prospective database was created. Patients with 
missing data and those under the age of 18 were not in-
cluded in the study.

An average of 2000 colonoscopy patients are seen an-
nually at our department. Appointments are made dur-
ing outpatient examinations. The endoscopy nurse ver-
bally and in writing informed the patients about how 
bowel preparation would be performed. Colonoscopic 
examinations are performed in the surgical endoscopy 
unit of our hospital by general surgeons and at least 
three-year senior residents under the supervision of 
faculty members. All patients underwent colonoscopy 
using the same Olympus device (serial number: CF-
H170L). A low-fiber diet was recommended 72 hours be-
fore the procedure for bowel cleansing. A sample writ-
ten form for the recommended diet was provided. As in 
our routine practice, 2 solutions (150 ml, 300 mg each) 
containing sennoside A+B calcium were prescribed, 
along with written instructions for using the medica-
tion. All patients signed a detailed informed consent 
form before the procedure.

The demographic characteristics of the patients, length 
of hospital stay, comorbidity status (defined using the 
guidelines of the American Society of Anesthesiologists), 
colonoscopy indications, diagnostic tools of perforation, 
treatment, and follow-up methods were examined and 
recorded.

Statistical Analysis

Statistical analyses of the data obtained in our study were 
performed using the SPSS package program (Version 22.0, 
SPSS Inc., Chicago, IL, USA). Descriptive statistics were 
presented as numbers (n) and percentages (%) for cate-
gorical variables.

Results

A total of 16.385 patients who underwent colonoscopy 
were included in the study. Of these cases, 49.8% were fe-
male, and 50.2% were male. The average age was 54 years 
(range 18-95 years). Perforation was detected in a total 
of 12 (0.07%) patients, 8 women and 4 men. The average 
age of the patients with perforations was 62 years (range 
23-87 years). The indications for colonoscopy in patients 
diagnosed with perforation were anemia in 4 patients, 
positive fecal occult blood in 3 patients, and constipation, 
bloating, and difficulty in defecation in 5 patients. Colon 
perforation was diagnosed in the early period (within 6 
hours) after the colonoscopy procedure in 11 patients, 
and 48 hours after the procedure in 1 patient. Perfora-
tion occurred during polypectomy in 1 patient. Two of 
these patients were diagnosed with colon cancer during 
colonoscopy. Three patients used corticosteroids due to 
different diseases (Table 1).

In 5 (41%) cases, the diagnosis was made by the endo-
scopist when extra-intestinal intra-abdominal structures 
were seen during the colonoscopy procedure, and these 
patients were operated on the same day. Most perforations 
(n=5, 41%) occurred in the sigmoid colon, with 3 (25%) oc-
curring in the descending colon, 2 (16%) in the transverse 
colon, and 1 each (8%) in the cecum and rectum. Eleven 
patients underwent surgery, while 1 patient was treated 
by placing an endoscopic clip in the perforation area.

Primary repair was the most common surgical proce-
dure, performed in 6 of the perforations (54%). In 5 of 
these patients, the surgery began laparoscopically, and 
in 1 patient, the perforation was repaired by converting 
to the open method due to widespread adhesions. Resec-
tion-anastomosis was performed in a total of 3 patients, 
including 2 in whom a mass was detected in the colon. 
Two patients underwent the Hartmann procedure. A total 
of 2 patients had peritoneal contamination.

Complications developed in the postoperative period 
in 4 of the 11 operated patients (36.3%). One patient un-
derwent reoperation due to anastomotic leakage and the 
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Hartmann procedure was performed. A pelvic abscess de-
veloped in 1 patient and was drained with percutaneous 
abscess drainage. A superficial wound infection devel-
oped in the incision area in 1 patient, and relaparotomy 
was performed in 1 patient due to evisceration. Death oc-
curred on the 20th postoperative day in 1 patient (8.3%) 
who was diagnosed with cirrhosis and underwent laparo-
scopic primary repair. The average hospital stay for pa-
tients with perforation was 8 days (median 5 days, range 
6-20 days) (Table 2).

Discussion

Colonoscopic examination is very common in the diagno-
sis and treatment of colon and rectal diseases. In recent 
years, with the increase in screening programs, the num-
ber of patients having colonoscopies has significantly 
risen. Consequently, there is an increase in the number 
of complications arising from colonoscopy. Although the 
frequency of perforations due to colonoscopy is low, these 
are important complications that require surgery if they 

occur and have high morbidity and mortality rates.[5]

The frequency of colonoscopy-related perforations is in-
fluenced by many factors, such as the center where the 
procedure is performed and the experience of the person 
performing the procedure. Colonoscopy-related compli-
cations can occur between 0.03% and 0.8% in diagnostic 
colonoscopies and between 0.3% and 3% in therapeutic 
colonoscopies.[6-8] In our study, our perforation rate was 
observed at 0.07% and is comparable in the literature.

According to a retrospective study conducted by a large 
center, which included 165 colonoscopy-related perfo-
rations, perforations were most commonly found in the 
rectosigmoid region at a rate of 53%. The cecum followed 
this at 24%, and the ascending and descending colon at 
9%.[9] Another large-scale study observed that 52% of per-
forations due to colonoscopy occurred most frequently 
in the rectosigmoid corner and sigmoid colon. This study 
also showed that the frequency of colonoscopy-related 
perforations in other colon segments was 17% in the ce-
cum, 14% in the ascending colon, 7% in the transverse 

Table 1. Demographic and clinical characteristics of the patients, preoperative evaluation

Patient Age Gender Comorbid Disease ASA Score Colonoscopy History of 
     Indications Colon Malignancy

1 87 F CVD, HT, Cirrhosis ASA 4 FOBT Positivity, No 
     Rectal Bleeding
2 65 F Rheumatoid Arthritis, ASA 3 Constipation No 
   HT, DM
3 71 M Parkinson's Disease ASA 3 Constipation No
4 68 M HT, Hyperthyroidism ASA 3 Anemia  No
5 64 M HT, OSAS ASA 3 Constipation Anemia No
6 62 F Asthma, Arthritis ASA 2 Constipation No
7 61 F Asthma, Ankylosing ASA 3 FOBT Positivity No 
   Spondylitis  Anemia
8 55 F Cervical Cancer, ASA 4 Constipation No 
   Asthma, HT
9 23 F No ASA 1 Swelling No
10 72 M HT, CRF ASA 2 FOBT Positivity No 
     Rectal Bleeding
11 58 F DM, HT, Bipolar ASA 2 Abdominal Pain No 
   Disorder
12 59 F Raynaud's ASA 3 Anemia No 
   Phenomenon, CHF

ASA: American Society of Anaesthesiologists; CVD: Cerebral Vascular Disease; HT: Hypertension; FOBT: Fecal Occult Blood Test; DM: Dia-

betes Mellitus; OSAS: Obstructive Sleep Apnoea Syndrome; CRF: Chronic Renal Failure; CHF: Chronic Heart Failure.
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colon, 8% in the descending colon, and 1% in the rectum.
[10] In our series, 41.6% of the colonoscopic perforations 
occurred in the sigmoid colon and 25% in the descending 
colon. It occurred with decreasing frequency in the trans-
verse colon, cecum, and rectum.

Perforations due to colonoscopy can be quickly detected 
at the time of the procedure when a full-thickness defect 
in the colon wall and/or intraperitoneal fat and internal 
organs are visualized. Most other patients present within 
the first 24 hours. The time of the procedure, physical ex-
amination, and the clinician’s suspicion are crucial for 
diagnosis. Persistent abdominal pain and bloating after 
colonoscopy should prompt consideration of perfora-
tion. Therefore, perforation due to colonoscopy should 
be promptly considered, and the necessary examinations 

should be conducted as quickly as possible.[11]

The presence of perforations due to colonoscopy and ex-
traluminal free air on a standing abdominal radiograph 
are largely diagnostic. Computerized tomography may 
be necessary for patients with a negative or suspicious 
outpatient direct abdominal radiograph. In addition to 
diagnosing colonoscopic perforation, computed tomogra-
phy can also localize the perforation site.[12] In our study, 
5 (41%) patients were diagnosed with perforation and 
underwent emergency surgery because intra-abdominal 
fat tissue and organs were seen during the procedure. 
Another 5 (41%) patients experienced persistent abdom-
inal pain and bloating. Patients presenting with signs of 
an acute abdomen on physical examination and detection 
of free air on standing abdominal radiography were taken 

Table 2. Colon segments where perforations occur due to colonoscopy, diagnostic methods, hospital or intensive 
care unit stays, postoperative complications

Patient Perforation Diagnostic Method Surgical Hospital Intensive Care Complication Mortality 
 Area  Procedure Stay Hospitalization 
    Duration Duration 
    (Days) (Days)

1 Sigmoid Direct Examination Laparoscopic 5 15 Wound Yes 
 Colon  Primary Repair   Infection
2 Sigmoid Direct Examination Laparoscopic 6 - No No 
 Colon + X-ray Primary Repair
3 Descending Direct Examination Resection- 5 2 Anastomotic No 
 Colon  anastomosis   Leak
4 Sigmoid Ct Hartman 3 - No No 
 Colon 
5 Transvers Direct Examination Laparoscopic 7 1 Wound No 
 Colon  Primary Repair   Infection
6 Cecum Direct Examination Laparoscopic 5 3 No No 
   + X-ray Primary Repair
7 Descending Direct Examination Laparoscopic 9 1 No No 
 Colon  + X-ray Primary Repair
8 Rectum X-ray Resection- 1 6 Evisceration No 
   anastomosis
9 Sigmoid Direct Examination Endoscopic Clips 8 - No No
 Colon 
10 Sigmoid Direct Examination Hartman 7 1 No No 
 Colon + X-ray
11 Descending Direct Examination Resection- 8 2 No No 
 Colon  anastomosis
12 Transvers Direct Examination Primary Repair 9 1 No No 
 Colon + X-ray
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for surgery. One patient (8%), with clinically unclear per-
foration findings, was taken for surgery after the perfo-
ration was confirmed on contrast-enhanced abdominal 
computed tomography, due to inadequate findings from 
direct examination and standing direct abdominal radi-
ography.

The risk of colonoscopy-related perforation increases 
with factors such as advanced age, female gender, intra-
abdominal adhesions from previous surgeries or other 
causes, and the experience of the endoscopist.[13-15] The 
frequency of colonoscopy-related perforations also varies 
by gender, partly because the colon is longer in women 
and the transverse colon is more mobile, making the pro-
cedure more difficult and risky for them.[16] Consistently, in 
our study, the number of perforations due to colonoscopy 
was higher in female patients.

Morbidity and mortality rates of colonoscopic perfora-
tions have been observed to be 31-48.7% for morbidity 
and 8.2-25.6% for mortality.[17,18] In this study, the morbid-
ity and mortality rates were found to be 33.3% and 8.3%, 
respectively, aligning with previous reports.

Although surgical treatment is definitive for patients with 
perforation due to colonoscopy, the morbidity, mortal-
ity, and potential complications related to general anes-
thesia during and after surgery must not be overlooked. 
Laparoscopic surgery, being less invasive, allows patients 
a quicker return to daily life postoperatively.[19] Neverthe-
less, traditional open surgery remains an indispensable 
option. Some studies have also utilized non-surgical 
methods. Endoscopic clip application has gained popu-
larity, especially for patients diagnosed at the time of the 
procedure, with small perforations, and without intra-ab-
dominal contamination.[20] In our series, almost half of the 
surgeries were performed using the laparoscopic method, 
and in one patient, we successfully performed a perfora-
tion repair using the endoclip method.

Conclusion

Although colonoscopic examination is important for the 
diagnosis and treatment of colon and rectal diseases, the 
possibility of procedure-related perforation should not be 
overlooked. Appropriate diet programs and colon cleans-
ing before the procedure are crucial for its success and the 
prevention of potential complications. Early diagnosis 
permits minimal surgical interventions such as laparo-
scopic repair and endoscopic clip application. Immediate 

surgical management, preferably primary repair and oc-
casionally resection, seems to be an effective strategy for 
most patients.
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