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Purpose. Although the incidence of iatrogenic colonoscopic perforation
is low, it can result in severe complications and mortality. This study as-
sessed the incidence and management of colonic perforations during an
eleven year period at a medical center in southern Taiwan.

Materials and Methods. We reviewed all the medical records of patients
receiving colonoscopies from January 1998 to June 2008. We collected
the patient’s demographic data, colonoscopic reports, and data regarding
the location of perforations, their treatment and outcome.

Results. During the 11-year period, out of a total of 13442 colonoscopies,
17 cases (0.13%) involved colonoscopic perforations (15 men, 2 women).
Of the 17 perforations, 11 (65%) occurred in the sigmoid colon. Eight
(47%) of perforations were treated surgically and nine (53%) medically
with intestinal rest and intravenous antibiotics. In the medically treated
group, one patient failed conservative treatment and required surgical in-
tervention. That patient underwent repair with proximal diversion. In the
group treated surgically, four patients received primary repair with proxi-
mal diversion, two received colonic diversion, one resection with anasto-
mosis, and one resection with end colostomy. One patient died from no-
socomial pneumonia.

Conclusion. latrogenic colonoscopic perforation is a serious but rare
complication. Its early recognition and treatment are essential. We found a
perforation rate of 0.13%. Some patients with colonoscopic perforations
may be safely treated nonoperatively, while others with large perforation
or diffuse peritonitis may require surgery.

[J Soc Colon Rectal Surgeon (Taiwan) 2010,21:53-58)]

C olonoscopy is a common procedure for the diag-
nosis, treatment and follow-up of colorectal pa-
thologies. However, this invasive procedure is per-
formed with some risk of hemorrhage, perforation and
even death." > The incidence of perforation is reported
to range between 0.2% to 0.8% for diagnostic colono-
scopy and from 0.15% to 3% for therapeutic colono-
scopy.'”? With increasing numbers of colonoscopies
being performed for screening purposes, this small

possibility of perforations can lead to a large number
of clinical problems. Colonoscopic perforations may
be managed medically or surgically, depending on the
nature of the perforation. Knowing risk factors, recog-
nizing early signs of perforations, and giving early and
optimal treatment may reduce the probability of com-
plications and death.® In this study, we report our ex-
perience with 17 consecutive colonoscopic perfora-
tions over an 11-year period.
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Patients and Methods

A total of 13442 colonoscopies were performed
between January 1998 and June 2008 at Kaohsiung
Veterans General Hospital, including 7840 diagnostic
colonoscopies and 5602 therapeutic colonoscopies.
All procedures were performed by colorectal surgery
doctors. Data on patients undergoing colonoscopy
were collected into a clinical database. The data we
collected included demographic patient information
and detailed colonoscopic reports. We reviewed the
medical records of all patients reported to have colo-
noscopy-related colonic perforations. The following
parameters were analyzed: patient age and sex, co-
morbidity, endoscopic indication, time interval from
the procedure to the diagnosis of perforation, clinical
presentation, location, type of treatment (operative vs.
nonoperative), and outcome. Data regarding clinical
characteristics, management, and outcome were ana-
lyzed descriptively.

Results

Over the 11-year period (1998-2008), out of 13442
colonoscopies, we found 17 perforations (0.13%) in 15
men and 2 women (mean age of 63 years. range 36-83).
The co-morbidities in each of the 17 patients appeared

in Table 1. Of these 17 patients, nine received endos-
copies for polyps, three for diverticulosis/itis, four for
health examinations, and one for lower gastrointesti-
nal bleeding (Table 2). Five of perforations occurred
during diagnostic procedures, and twelve during ther-
apeutic procedures (11 polypectomies and 1 biopsy)
performed during colonoscopies. The perforation rate
for diagnostic procedure and therapeutic procedure
were 0.06% and 0.21%, respectively.

Seven perforations (41%) were identified during
the examination or immediately thereafter, 9 (53%)
within the first 24 hours, and 1 (6%) within 72 hours.
In the last case, the patient was not alert enough and
delayed to our hospital. The signs and symptoms at
presentation included abdominal pain and distension,
nausea, bleeding and fever (Table 3). Abdominal pain
was the most common presenting symptom (76.5%).
Plain abdominal x-ray showed pneumoperitoneum in
13 patients and retro-pneumoperitoneum in 3 patients.
There was no evidence of free air on the initial film in

Table 2. Indications for procedures in patients with colon

perforations
Indications Numbers of Patients [n = 17]
Polyps 9
Diverticulosis/itis 3
Health examination 4
Lower GI bleeding 1

Table 1. Co-morbidities of patients with perforations during colonoscopy

Patient Gender Age Hyper-tension DM COPD  Prior Abdominal Surgery Hospital Stay (Days) Mortaliy
1 M 66 ° 9

2 M 83 ° 20

3 F 79 L 9

4 M 54 22

5 M 81 ° 46 °
6 F 60 ° 16

7 M 67 ° L] 87

8 M 51 15

9 M 75 ® 10

10 M 64 L] 9

11 M 49 39

12 M 79 ® 4

13 M 51 5

14 M 51 7

15 M 47 3

16 M 36 5

17 M 71 ° 7

M = Male. F = Female. DM = Diabetes Mellitus. COPD = Chronic Obstructive Pulmonary Disease
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Table 3. Clinical presentation in 17 patients with iatrogenic
colonic perforation

Symptom Number of Patients (%)
Abdominal pain 13 (76.5)
Abdominal distension 10 (58.8)
Bleeding 4 (23.5)
Fever 3(17.6)
Nausea/vomiting 2 (11.8)

Respiratory distress 1(5.9)

one patient, but subsequently intraperitoneal air was
detected as the clinical condition worsened. The most
frequent site of perforation was the rectosigmoid
region. (Table 4).

Nine of 17 patients (53%) were initially treated
nonoperatively with intravenous antibiotics and intes-
tinal rest. These patients were afebrile (< 37.5 °C) and
had localized abdominal tenderness. Three had re-
ceived diagnostic procedures, and six received thera-
peutic procedures. The medical treatment for one pa-
tient who had received diagnostic colonoscopy failed,
so he received further surgical intervention. After one
week the patient had received medical treatment for
his perforation, he developed diffuse peritonitis and
increased leukocytosis. The patient underwent pri-
mary repair with proximal diversion. Eight of the 17
patients (47%) received surgical interventions as pri-
mary treatment of their perforations. Procedures in-
cluded primary repair with proximal diversion in four
patients, colonic diversion in two, resection with
anastomosis in one, and resection with end colostomy
in one.

There was one complication (treatment failure) in
nine patients whose perforations were treated non-
operatively. Four (50%) of the 8 patients whose perfo-
rations were initially treated with surgery had postop-
erative complications including superficial wound in-
fection (n = 1), intra-abdominal abscess formation (n
= 1), prolonged ileus (n = 1), and pneumonia (n = 1).

Table 4. Site of iatrogenic colonic perforation

Site Number of Patients [n = 17] (%)
Rectosigmoid 11 (65)
Descending colon 3 (18)

Transverse colon 1(6)

Ascending colon 2(11)

There was one in-hospital death. That patient expired
2 weeks postsurgery due to nosocomial pneumonia.
The mortality could be due to old age and co-morbid-
ity of COPD. Those who received operative treatment
had a mean length of stay of 27 days (median, 13
days; range 7-87 days) and those receiving medical
treatment 11 days (median 9 days; range 5-46 days).

Discussion

Perforation at the bowel wall is considered a ma-
jor complication of colonoscopy.'* Perforation risk is
reported to range from 0.2% to 0.8% for diagnostic
colonoscopy and from 0.15% to 3% for therapeutic
colonoscopy.'* Our data is 0.06% for diagnostic
procedure and 0.21% for therapeutic procedures.
These risk figures most likely are lower than estimates
because they are based on documentation, which is
sometimes less than precise. Factors thought to pre-
dispose to perforation during colonoscopy include in-
flammatory bowel disease, steroid use, malignancy,
and preexisting partial tears or necrosis. Furthermore,
loss of mobility of the colon or rectosigmoid due to
previous surgery, infection, radiation, or adhesions
may result in acute angulation of the bowel and in-
crease the difficulty of colonoscopy procedure, which
would also increase the possibility of perforation.’

Perforations during diagnostic colonoscopy result
from a wide variety of procedures. Forceful instru-
ment insertion and the “slide-by” technique in which
the colonoscope is advanced along the mucosal sur-
face without visualizing the bowel lumen can cause
perforations.'®!" Mechanical injuries can also occur
by direct injury caused by the colonoscopic tip, such
as inadvertent advancement of the tip through a diver-
ticulum.'? Barotrauma is another important factor as-
sociated with perforation during diagnostic colono-
scopy. Excessive insufflation of the colon results in
linear tears of the serosa that may progress to a full-
thickness perforation.

Perforations during therapeutic colonoscopy may
occur from similar mechanisms involved in diagnos-
tic procedures as well as from thermal or electrical in-
jury. Electrocautery, a coagulation technique, creates
transmural injury when too much current is used."?
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Typically, the perforations from thermal energy are
small and are rapidly sealed by pericolonic fat or
omentum. Postpolypectomy coagulation syndrome
has been described as a transmural, thermal injury to
colon wall without a definite perforation.

We found the most frequent site of perforation to
be the sigmoid colon, as have other studies.”'*!> This
may be explained by its anatomical characteristics,
which may involve frequent redundancy or narrowing
from diverticular disease or adhesions after previous
pelvic operations.!!

The signs and symptoms of perforation include
abdominal pain, distension, nausea, fever, tachycar-
dia, respiratory distress, and diffuse peritonitis. Simi-
lar to the findings of Farley and associates, we found
abdominal pain and distension to be the most common
presentation after colonoscopic perforation.'* Radio-
graphs were helpful adjuncts for identification of the
perforation. An abdominal radiograph demonstrating
free intraperitoneal air is a very good indicator of per-
foration. If the plain radiograph does not indicate
pneumoperitoneum, a CT scan may demonstrate re-
troperitoneal air. With CT scan, one also has the abil-
ity to detect bowel wall thickening, unexplained pe-
ritoneal fluid, and extravasation of contrast. Thus, CT
scan is a reasonable aid to clinical diagnosis.'!

Colonoscopic perforations may be managed oper-
atively or nonoperatively. Several large series have re-
ported that many patients with perforations may be
treated successfully without operations (Table 5).
Conservative treatment includes bowel rest, intrave-
nous fluids, and antibiotics to limit peritonitis and al-
low the perforation to seal. The indications for non-
operative treatment contain a well-prepared colon at

time of endoscopy, postpolypectomy coagulation syn-
drome, small perforation caused by transmural burn
injury, no symptoms of diffuse peritonitis and relief of
symptoms under conservative treatment within 24
hours without pain medication.'® If there is no resolu-
tion of symptoms and signs, surgical intervention is
warranted. The recognition of definite objective indi-
cators of failure of conservative management requires
experience, judgment, and close observation.

We choose conservative treatment initially for pa-
tients in colonoscopic perforation in recent 5 years
(from 2004 to 2008). In medically treated group (nine
patients), 8 were in this period interval. Seven patients
treated successfully but one failed and then received
further surgical intervention. The perforation size and
location of this case was about 1cm at sigmoid colon
(by operative finding). So the failed case might be due
to large size of perforation. We select conservative
treatment as first choice because of experience accu-
mulated and review of related articles.

The mean length of stay was shorter in conserva-
tive treatment group. It could be owing to lighter clini-
cal severity in this group. However, there were no sig-
nificant differences in the mean length of stay and
mortality rate between medical treatment group and
surgical treatment group. It might be due to limited
case numbers of both groups (9 cases in medical treat-
ment group and 8 cases in surgical treatment group).

Operative treatment is most often necessary in pa-
tients with generalized peritonitis, large injuries, or
failed conservative treatment.!! The specific operative
procedures used will depend on the size of perfora-
tion, the degree of peritoneal soilage, the presence of
associated colonic pathology, the stability of the pa-

Table 5. Reported colonoscopic perforation rates and management

Author (Year) No. of No. of Perforation Operative Management Nonoperative Management
Colonoscopies (%) (% mortality) (% mortality)

Anderson et al'® (2000) 10486 20 (0.19) 19 (5) 1 (100)
Farley et al™* (1997) 57028 45 (0.075) 42 (0) 3(0)
Christie et al'” (1991) 4784 7 (0.15) 2 (0) 5 (0)

Hall et al'® (1991) 17500 15 (0.09) 14 (0) 1 (0)
Jentschura et al'® (1994) 29695 31(0.1) 24 (8.3) 7 (0)

Lo et al'® (1994) 26708 12 (0.04) 6 (16) 6 (0)
Dafhnis et a/*® (2001) 6066 8(0.1) 8 (0) 0 (0)
Tulchinsky e al*' (2006) 12067 7(0.058) 6 (0) 1(0)
Current study (2009) 13442 17 (0.13) 8 (12.5) 9 (0)
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tient and the overall underlying condition of the pa-
tient.'*'®1° Primary repair of the colon is reserved for
limited injury with no coexisting pathology. Surgical
resection with primary anastomosis should be at-
tempted if abdominal contamination or concomitant
pathology is present. Bowel resection and colostomy
are used in patients with extensive fecal contamina-
tion, operative delay, and multiple comorbidities. Fi-
nally, if there is significant peritoneal soilage or if pa-
tient’s operative course is tenuous, a colectomy with-
out anastomosis should be performed.!!

Conclusion

Although iatrogenic colonoscopic perforation is
rare, it is a serious complication and its early recogni-
tion and treatment are essential. The sigmoid colon is
the area at greatest risk for perforation. Although
some colonoscopic perforations may be treated safely
nonoperatively, they require constant observation.
Surgery should be undertaken if the patient does not
improve. For patients with large perforations or dif-
fuse peritonitis, surgery is indicated.
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