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Abstract
AIM: To review the experience of a major medical 
teaching center with diagnostic and therapeutic 
co lonoscopies and to assess the inc idence and 
management of related colonic perforations.

METHODS: All colonoscopies performed between 
January 1994 and December 2001 were studied. Data 
on patients, colonoscopic reports and procedure-related 
complications were collected from the departmental 
computerized database. The medical records of the 
patients with post procedural colonic perforation were 
reviewed.

RESULTS: A total of 12 067 colonoscopies were 
performed during the 8 years of the study. Seven 
colonoscopic perforations (4 females, 3 males) were 
diagnosed (0.058%). Five occurred during diagnostic and 
two during therapeutic colonoscopy. Six were suspected 
during or immediately after colonoscopy. All except 
one had signs of diffuse tenderness and underwent 
immediate operation with primary repair done in 4 
patients. No deaths were reported.

CONCLUSION: Perforation rate during colonoscopy 
is low. Nevertheless, it is a serious complication and 
its early recognition and treatment are essential to 
optimize outcome. In patients with diffuse peritonitis 
early operative intervention makes primary repair a safe 
option.
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INTRODUCTION
Since first introduction in 1969[1] flexible colonoscopy 
has been accepted as the best method for the diagnosis, 
treatment and follow-up of  colorectal pathologies. 
Nevertheless, being an invasive procedure it harbors major 
risks of  bleeding, perforation and even death[2-4]. The 
incidence of  perforation is 0.2% to 0.4% for diagnostic 
colonoscopy and 0.3% to 1.0% with polypectomy[2,5,6].  
Recent large series have reported lower perforation rates 
of  0.002% to 0.19%[7-10]. The aim of  the present study was 
to review the experience of  a major university affiliated 
medical center with colonoscopy and to assess the 
incidence of  perforations and their management.

MATERIALS AND METHODS
A total of  12 067 colonoscopies were performed between 
January 1994 and December 2001. Data on patients 
undergoing colonoscopy was entered into a computerized 
database and included demographic patient information 
and detailed colonoscopic reports. A retrospective review 
of  the medical records of  all patients diagnosed with 
colonic perforation after colonoscopy was performed. 
The following parameters were analyzed: patient age and 
sex, background disease, laboratory work-up, indication to 
endoscopy, interval from the procedure to the diagnosis of  
perforation, clinical presentation, location, management, 
and outcome of  the perforation.  

RESULTS
Of  12 067 colonoscopies performed, seven were associated 
with colonic perforation. There were 4 women and 3 men 
with a mean age of  70 years (range 31-80) (Table 1). The 
procedure was done on an outpatient basis in all cases. 
Five perforations occurred during diagnostic colonoscopy, 
one during polypectomy and one during electrocoagulation 
of  an arteriovenous malformation. Six perforations were 
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Table 1  Reported colonoscopic perforation rates and managementidentified during the procedure or immediately thereafter, 
and one patient who had a cecal polyp coagulated with 
hot biopsy forceps, was diagnosed about 24 h after the 
procedure. In 3 patients perforation was suspected when 
a hole in the intestinal wall was noted. All the patients had 
severe abdominal pain and distention. Plain abdominal 
roentgenograms performed in all 7 patients showed free 
intraperitoneal air in 4, retropneumoperitoneum in 2 and 
no abnormalities in one patient.

Six patients had, on examination, diffuse abdominal 
tenderness and underwent immediate operation. All five 
perforations that occurred during diagnostic colonoscopy 
were found to be in the sigmoid colon, and repair was 
achieved mostly by debridment and primary suture of  the 
perforated site. The postoperative period was uneventful. 
One patient was treated nonoperatively with intravenous 
fluids, antibiotics and intestinal rest and was placed 
under close clinical observation. He was afebrile and had 
localized abdominal tenderness with no peritoneal signs or 
leukocytosis. The patient who was diagnosed and operated 
on about 24 h post colonoscopy had a wound infection.  
Median hospital stay of  the operated group was 8 d (range 
4-15). The patient who was treated nonoperatively was 
hospitalized for 13 d. There were no deaths.

DISCUSSION
Colonic perforation occurs rarely during colonoscopy but 
it is still considered a major complication[2-4]. During the 
8-year period reviewed, there was a combined diagnostic 
and therapeutic colonoscopic perforation rate of  0.058%.  
This rate is lower than that in most of  the published 
series[7-10]. The management of  colonoscopic perforations 
may be conservative or surgical, and should be selective.  
The choice of  treatment depends on the mechanism and 
size of  the perforation, adequacy of  bowel preparation, 
timing of  diagnosis, the patient’s clinical condition and 
the primary colonic pathology[9-16]. Table 1 summarizes 
some reports evaluating the incidence and management 
of  colonoscopic perforations. The low morbidity rate 
in our series is probably attributed to the combination 
of  supportive treatment and early surgical intervention, 
which resulted in no intraperitoneal contamination in 4 
out of  5 patients, and therefore primary repair could be 
completed safely. Early surgical exploration in all patients 
with peritoneal irritation or free air on abdominal X-ray is 
recommended by other authors as well[10,17,18].  Farley et al[10] 
reported on 43 perforations among 57 028 colonoscopies 
(0 .075%). For ty- two were t reated by emergency 
laparotomy. Most patients underwent primary repair or 
limited resection with anastomosis. The authors concluded 
that in order to minimize morbidity and mortality 
prompt operative intervention is the best strategy in most 
patients. Dafnis et al[18] reported on 8 perforations in 6066 
colonoscopies (0.13%). All patients underwent surgery. 
Most perforations were repaired by primary closure, and 
the postoperative course was uneventful in all patients.

Perforations occurring during diagnostic colonoscopy 
are due to direct mechanical penetration with the 
instrument tip, sharp flexion of  the colonoscope, high 
pressure applied when a loop is formed or barotrauma 

as a result of  aggressive gas insufflation[19,20]. The most 
common underlying cause in the present study was direct 
mechanical injury of  the colonic wall by the colonoscope. 
It occurred in patients with diverticular disease or a 
strictured, severely diseased colonic segment. These 
risk factors are in accordance with those noted in the 
literature[21,22]. Perforations during therapeutic colonoscopy 
occur as a result of  similar mechanisms, as well as from 
thermal or electrical injury, as in two cases in the present 
study[11,12]. The most frequent site of  perforation was the 
sigmoid colon, as in other studies[10,13,18,23,24]. This may be 
explained by its anatomical characteristics of  frequent 
redundancy or narrowing from diverticular disease or 
adhesions after previous pelvic operations[25].

In conclusion, although the rate of  perforation 
during colonoscopy is low, it is a serious complication 
and its early recognition and treatment are essential to 
optimize outcome. Surgery is mandatory in all patients 
with generalized peritoneal irritation. Early operative 
intervention makes primary repair a good and safe 
option, with low morbidity and mortality, unless there is 
a colonic pathology that necessitates resection. Selected 
patients with localized peritoneal irritation can be managed 
nonoperatively.
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