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Purpose. Colonic perforation is one of the most serious complications of
colonoscopy. Surgical intervention is the standard treatment. The aim of
our study was to assess the outcome of laparoscopic surgery in the treat-
ment of iatrogenic colonoscopic perforation.

Methods. From January 2003 to December 2010, data of 12 consecutive
patients who had undergone laparoscopic surgery for iatrogenic colonoscopic
perforation were collected for retrospective review.

Results. Eight patients were men; the mean age of the 12 patients was 56
years. Eight patients had received therapeutic procedures in the form of a
polypectomy. Most of the perforation sites were in the sigmoid colon (n=
8). The mean perforation size was 2 cm and mean operative time was 110
minutes. The operative procedure included primary repair (n = 9) and
resection with anastomosis (n = 3). No conversion or colonic diversion
was needed. One surgical complication of wound infection was detected.
There was no surgical mortality.

Conclusion. Laparoscopic surgery on colonoscopic perforations, in ex-
perienced hands, is a viable alternative to the open approach.

[J Soc Colon Rectal Surgeon (Taiwan) 2011,;22:128-132]

Colonoscopy is currently a standard and widely
used technique in screening for colorectal can-
cer. latrogenic colonic perforation during colono-
scopy is the most serious complication during diag-
nosis or treatment. Perforation rates of 0.03%-0.1%
have been reported for diagnostic procedures.'” Per-
forations occur in 0.4%-2% of therapeutic procedures
such as polypectomies,'**” and the rate may be as
high as 10% in endoscopic submucosal dissections.*’
Surgery is usually indicated if perforation occurs.
However, since the bowel is usually clean at the time
of the polypectomy, it may be safe to close a small or
suspected perforation using endoclips, thus allowing
for conservative management."'*'" However, early

surgical intervention should strongly be considered if
endoclips cannot be deployed effectively. Typically, a
laparotomy with segmental resection is needed for the
resolution of this event; the laparoscopic approach
could be another alternative to minimize complica-
tions from this event. Our study aimed to assess the
outcome of laparoscopic surgery in treatment of iatro-
genic colonoscopic perforations.

Methods

From January 2003 to December 2010, we carried
out a retrospective review of 12 patients who had
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undergone laparoscopic surgery for treatment of
iatrogenic colonoscopic perforation in our hospital.
Patients who had performed poorly, had previous
abdominal surgical history, had ASA levels of > 2, or
had unstable vital signs such as septic shock were
excluded.

Patient characteristics, indications for colono-
scopy, time taken for operation, size of perforation,
length of hospitalization, and complications detected
were collected via medical chart review. The opera-
tive methods, operation time, and the perforation site
were analyzed. The data were presented as mean +
standard deviation (SD).

Results

There were 8 men and 4 women in the study, all of
whom had undergone laparoscopic surgery for iatro-
genic colonoscopic colon perforation. The mean age
was 56 + 8.67 years (range; 44-73 years). Eight pa-
tients received a polypectomy as the therapeutic pro-
cedure. Patient age, sex gender, indication for colo-
noscopy, and procedure followed are summarized in
Table 1.

Three (25%) of these patients were noted to have
a perforation during examination due to the dis-
covery of intra-abdominal organs, and received sur-
gical intervention within 3 hours and could not be
repaired by endo-clip closure. All patients developed
persistent and progressive abdominal pain and dis-
tension. At night, these patients displayed signs of

Table 1. Patient characteristics and indication of colonoscopy

Characteristics
Total No. of patients 12
Age (years) 56 £ 8.7 (44-73)
Gender (n)
Male:Female 8:4
Indication for colonoscopy
Health examination 5 (42%)
Gastrointestinal bleeding 4 (33%)
History of polyps 2 (16%)
Bowel habit alteration 1(8.3%)
Procedure of colonoscopy
Diagnostic procedure 4 (33%)
Therapeutic procedure 8 (67%)

peritoneal discomfort upon physical examination.
All patients underwent CXR. Computed tomography
was arranged if CXR findings were negative for free
air. Three of these patients were diagnosed within 3
hours. Seven of these patients were diagnosed within
3-24 hours and two patients were diagnosed after
more than 24 hours had elapsed. Preoperatvie fasting
and prophylactic antibiotics were given in highly
suspected patients. During operation, Mild to mor-
derated peritoneal contamination was noted with
dirty ascites and some fibrin coating in abdomen.
The perforation sites were located in the sigmoid
colon or the rectosigmoid junction in 8 patients
(66.7%), the T-colon in 2 patients (16.7%), the D-
colon in 1 patient, and the cecum in 1 patient. The size
of the perforations ranged from 1 to 4 cm (mean; 2 +
0.85 cm). The operative procedures included the fol-
lowing: laparoscopic simple closure in 9 patients
(75%) as shown in Fig. 1, laparoscopic anterior re-
section in 1 patient, laparoscopic right hemicolec-
tomy in 1 patient, and laparoscopic segmental resec-
tion of the T-colon in 1 patient. The operation times
ranged from 50 to 180 minutes (mean; 110 + 19.6
minutes). No conversion or colonic diversion was
needed. We recorded 1 post-operative complication
in the form of wound infection on post-surgery day
5; treatment was provided in the form of secondary
wound closure after debridement and wet dressing.

Fig. 1. A: Perforation in the sigmoid colon. B: Debri-
dement of perforation. C: Primary repair of perfora-
tion. D: Two-layer sutures.
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Durations of hospitalization ranged from 4 to 15
days (mean; 7.25 + 3.2 days). There was no surgical
mortality. The perforation sites, operation methods,
and surgical outcomes are listed in Table 2.

Discussion

Iatrogenic colonoscopic perforation is the most
serious complication of colonoscopy. Pre-operative
education and close observation are the key points for
early diagnosis. Mortality from perforations has de-
creased to 0% in most cases, with the highest reported
occurrence being 0.02%.'? Patient age exceeding 75
years, the presence of multiple co-morbidities, di-
verticulosis, bowel obstruction, and therapeutic colo-
noscopy have been shown to increase the risk of per-
foration.'*'* Additionally, high-anesthetic risk pa-
tients with colonic perforation experience a longer
hospital stay and have a poor prognosis. '

In our study, we selected patients who were youn-
ger than those in other studies and had good per-
formance without septic shock or previous surgical
history.

Three patients in our study had been noted to have
a perforation during examination due to the discovery
of intra-abdominal organs, and could not be repaired
by endoclips closure. Since the bowel is usually clean
at the time of the polypectomy, it may be safe to close
a small or suspected perforation using endoclips, thus
allowing for conservative management."!'*!" How-
ever, early surgical intervention should strongly be
considered if endoclips cannot be deployed effec-
tively. The other patients were diagnosed and received
treatment within 30 hours with diffused peritoneal
signs and did not experience septic shock. Standing
CXR or decubitus KUB was the first choice for diag-
nosis due to their high specificity and cost-effective-
ness. Due to these diagnostic methods’ high sensi-
tivity, computed tomography must be arranged if
CXR and KUB produce negative findings.

We prefer early diagnosis and early intervention
for patients of this sort; although some studies found
that conservative treatment with intravenous anti-
biotics, hydration, and withholding oral intake could
be successful in selected patients.'®!” Conservative

Table 2. Surgical procedures and outcomes

Perforation site

Sigmoid colon 8 (66.7%)
T-colon 2 (16.7%)
D-colon 1 (8.3%)
Cecum 1(8.3%)
Perforation size (cm) 2+0.85(1-4)
Operation method
Laparoscopic simple closure 9 (75%)
Laparoscopic anterior resection 1 (8.3%)
Laparoscopic right hemicolectomy 1 (8.3%)
Laparoscopic segmental resection 1 (8.3%)

110 + 19.6 (50-180)
7.25 +3.2 (4-15)

Operation times (minutes)
Length of hospitalization (days)
Post-operative morbidity

Surgical site infection 1 (8.3%)

treatement was usually given for patients in stable
clinical condition without peritoneal signs. On the
other hand, surgical intervention was performed in
patient with unstable vital signs with diffuse peri-
tonitis, or toxic signs.'® In our study, we found that the
rectosigmoid/sigmoid colon are the most common
perforation sites, which is similar to that of other
studies.!®!%1? Perforation may be caused by direct
perforation, barotraumas, or therapeutic procedures.
A laparoscopic colectomy or simple repair is effective
in resolving colonic perforation due to colonoscopy; it
might possess advantages over the open approach,
such as a shorter hospital stay. Further, there were no
differences in the rate of complications.?*?! Early op-
erative intervention through primary repair represents
a safe and effective treatment method.*

Conclusion

Colonoscopy is currently a standard and wide-
spread technique used in screening for colorectal can-
cer but is independently associated with bleeding and
perforation when carried out by a low-volume endo-
scopist. As arule, a laparotomy with segmental resec-
tion is needed for the resolution of this event. In expe-
rienced hands, laparoscopic surgery on colonoscopic
perforations is a viable alternative to the open ap-
proach and could be another choice to minimize com-
plications from this event.
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