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Abstract

Background Although the incidence of perforation after

endoscopic procedures of the colon is low, the rising

number of diagnostic colonoscopies could pose relevant

health problems. Optimizing treatment may reduce the

probability of severe complications. This study aimed to

determine perforation frequency and the management of

perforations that occurred during diagnostic colonoscopy.

Methods A retrospective review of patient records was

performed for all patients with iatrogenic colonic perfora-

tions after sigmoidoscopy/colonoscopy from 2000 to 2011

in three institutions of The Catholic University of Korea.

The patients’ demographic data, endoscopic procedure

information, perforation location, therapy, and outcomes

along with different therapeutic strategies were recorded.

Results In the 12-year period, a total of 115,285 diag-

nostic sigmoidoscopic/colonoscopic procedures were per-

formed. A total of 27 perforations occurred. Sixteen

patients underwent endoscopic clipping, of which three

patients failed and were referred for surgery. Fourteen

patients in total underwent surgery for perforation. Endo-

scopic clip closure was successful in 81 % of the patients.

No perforation-related major morbidity or mortality

occurred.

Conclusion Endoscopic repair using clips can be effec-

tive for the treatment of colon perforations that occur

during diagnostic colonoscopy.
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Iatrogenic perforation resulting from colonoscopic and

sigmoidoscopic procedures is a rare but serious complica-

tion with high rates of morbidity and mortality. The fre-

quency of perforations from colonoscopy is estimated to be

0.03–0.8 % for diagnostic colonoscopy and 0.15–3 % for

therapeutic colonoscopy [1]. With an increasing number of

colonoscopies being performed for screening purposes, this

small possibility still may cause a high number of clinical

problems. The optimal treatment for perforations is con-

troversial because no randomized trial has ever been con-

ducted. Recent studies have acquired evidence for

endoscopic clip closure [2–6]. However, most of these

studies included perforations mainly from therapeutic

procedures and much less from diagnostic procedures.

Furthermore, the efficacy and complications of endoscopic

clip closure compared to surgery has not been fully

elucidated.

Perforation mechanism, size, and location are different

between diagnostic colonoscopy-associated perforations

and therapeutic colonoscopy-associated perforations [7].

The proper instruments and personnel to perform endo-

scopic closure of therapeutic colonoscopy-associated per-

forations may be more readily available than for diagnostic

perforations. The prompt and effective choice of a thera-

peutic closure method may prevent both unnecessary and

more invasive surgery, including colon resection with
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diversion. We therefore investigated the effectiveness of

endoscopic clipping for closure of colonic perforations

associated with diagnostic colonoscopies compared to

surgery.

Materials and methods

A retrospective multicenter review of the records of

patients older than 18 years of age who underwent diag-

nostic colonoscopy/sigmoidoscopy at three teaching hos-

pitals of The Catholic University of Korea from January

2000 to September 2011 was performed. This study pro-

tocol was approved by the Institutional Review Board.

All patients who required treatment for an iatrogenic

colon perforation during the study period were reviewed.

Iatrogenic colon perforation was defined as a perforation

that developed during or after diagnostic colonoscopy in

the absence of any other definite cause such as abdominal

trauma. Perforation was diagnosed by confirming tissue

defects involving all four layers of the colon wall during

colonoscopy or peritoneal free air detected by plain chest

and/or abdominal X-rays after colonoscopy. Perforations

that occurred during therapeutic procedures such as endo-

scopic mucosal resection (EMR) or endoscopic submucosal

dissection (ESD) and perforations that occurred due to the

patient’s underlying disease such as malignancy or diver-

ticulum were excluded from this study.

Medical records, colonoscopy views, and radiologic

results were reviewed. Age, sex, history of abdominal

operation, size of the defect, and location of the perforation

were analyzed. The size of the perforation was based on

endoscopic and/or surgical findings. The fasting period,

intravenous antibiotics use, and length of hospital stay after

the perforation were investigated.

Delayed perforations diagnosed after the colonoscopic/

sigmoidoscopic procedure were treated with surgery.

Perforations diagnosed immediately during colonoscopy

were treated by endoscopic clipping or surgery depending

on the endoscopist’s decision. Complete closure of the

mucosal defect with endoscopic clipping and improvement

of clinical manifestations such as fever, leukocytosis, and

signs of peritoneal irritation were regarded as a successful

endoscopic closure (Fig. 1).

Categorical variables were compared using Fisher’s

exact test and numerical variables were compared using the

Mann-Whitney test. A P value less than 0.05 was regarded

as statistically significant. All analyses were performed

using SPSS for Windows ver. 18 (SPSS Inc., Chicago, IL,

USA).

Results

Demographics

During the study period, 115,285 diagnostic colonoscopies

(20,653 sigmoidoscopies, 94,632 colonoscopies) were

performed. A total of 27 iatrogenic colon perforations

(incidence of 0.02 %) occurred in 17 women and 10 men.

Perforations occurred in 26 colonoscopies (incidence of

0.03 %) and in 1 sigmoidoscopy (incidence of 0.005 %).

The mean age of the patients was 67.5 years. The indica-

tions for colonoscopy in the 27 patients with perforation

were routine screening (n = 15), history of polyps (n = 4),

hematochezia (n = 3), abdominal pain (n = 2), diarrhea

(n = 1), constipation (n = 1), and anemia (n = 1). In 24

cases (89 %), perforation was noticed by the endoscopist

through visualization of extraintestinal tissue during the

procedure. In three cases, perforation was diagnosed after

completion of the colonoscopy from the existence of

pneumoperitoneum at plain chest and/or abdominal X-ray.

Eleven patients (8 women and 3 men) had a history of

abdominal or pelvic surgery.

Fig. 1 Colon perforation during diagnostic colonoscopy. a The orifice of the perforated colon is observed. b The perforated orifice has been

closed completely with the clips. c Chest X-ray shows a large amount of peritoneal free air
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Site of perforation

Perforations occurred in the sigmoid colon in 16 cases

(59.3 %), the rectum in 8 cases (29.6 %), and the

descending colon in 3 cases (11.1 %). Retroflexion was the

main cause of perforations in the rectum, while perforation

in the sigmoid and descending colons was attributed to

excessive pushing of the colonoscopic tip.

Efficacy of endoscopic clip closure compared

to surgery

Endoscopic closure of the perforation site was attempted in

16 patients with success in 13 patients (81.3 % of the

attempts). Among the three failures, one patient could not

have his perforation closed during colonoscopy and was

referred for surgery immediately. The other two patients

had persistent symptoms of peritoneal irritation after

endoscopic closure and were referred for surgery. A total

of 14 patients underwent surgery, including the 3 endo-

scopic closure failure patients. The mean number of clips

used was 5.6 (range = 1–18). Perforation size was sig-

nificantly smaller in the endoscopic closure group

(Table 1). However, there were no significant differences

in duration of fasting, treatment with intravenous antibi-

otics, and length of hospital stay between the endoscopic

closure group and the surgery group (Table 1). None of the

patients who underwent successful endoscopic closure

needed further surgical management. For immediate sur-

gical management, laparoscopic wedge resection or pri-

mary closure was performed in six patients, segmental

resection in two patients, and transanal repair in three

patients. No perforation-related major morbidity or mor-

tality occurred.

Discussion

Traditionally, patients with colon perforation have been

treated surgically, but recent studies have demonstrated the

possibility of endoscopic closure [2–6]. The novel aspect of

our study was that we examined the incidence of perfora-

tion in diagnostic colonoscopies and excluded those from

therapeutic procedures. Although there have been reports

demonstrating the feasibility of endoscopic closure of iat-

rogenic perforations, these reports included mainly perfo-

rations from therapeutic procedures such as polypectomy

[3, 5, 6]. The mechanisms of perforation for diagnostic

procedures and therapeutic procedures are different [8].

Direct pressure to the colonic wall is the main cause of

perforations in diagnostic procedures while therapeutic

procedures are caused by thermal injury. Perforations in

diagnostic colonoscopy are larger than those in therapeutic

colonoscopy [6, 7, 9]; thus, immediate diagnosis is more

common. Due to this difference, some studies have advo-

cated surgery for diagnostic perforations and a conserva-

tive approach to therapeutic perforations [10, 11]. In our

study, successful endoscopic closure was possible for 13

(81.3 %) of 16 diagnostic colonoscopy-associated perfo-

ration patients. This suggests that immediate endoscopic

closure with clips can be attempted for diagnostic perfo-

rations as well as therapeutic colonoscopy-associated

perforations.

In the current study, the sigmoid colon and rectum were

the most common sites of perforation. Iatrogenic colon

perforations occur frequently in the sigmoid colon due to

its redundancy, luminal narrowing, and adhesions from

pelvic operations [8]. Our study confirms the sigmoid colon

as the most frequent perforation site and cautious insertion

is recommended in patients with severe adhesions due to

Table 1 Characteristics of

patients who underwent

diagnostic or therapeutic

procedures

a Not including three patients

with clipping failure
b Not including three patients

with surgery after clipping

failure

Total

(n = 27)

Clipping

(n = 13)a
Surgery

(n = 11)b
P value

Age (years) 67 (44–83) 66.9 (44–82) 68.1 (56–83) 0.96

Male:female 10:17 5:8 5:6 0.53

History of abdominal operation 11/27 4/13 6/11 0.22

Operator

Staff/fellow 5/22 3/10 2/9 0.59

Size of defect (long axis, cm) (range) 1.1 (0.3–2.5) 1.0 (0.3–1.6) 1.4 (0.6–2.5) 0.04

Location of perforation 0.61

Sigmoid colon 16 7 7

Rectum 8 5 3

Descending colon 3 1 1

Fasting (days) (range) 4.7 (1–8) 4.2 (1–7) 5.1 (2–8) 0.34

Intravenous antibiotics (days) (range) 7.9 (3–18) 6.8 (4–10) 9 (3–18) 0.40

Hospital stay (days) (range) 11.3 (5–55) 9 (5–19) 14.5 (6–55) 0.41
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previous abdominal operations. Perforations occurring at

the rectum were due to retroflexion in most cases. Although

controversy exists about whether retroflexion increases

adenoma and cancer detection in screening colonoscopy

[12, 13], it is still a common practice among endoscopists

[14]. Our study implies that strenuous attempts of retro-

flexion should be avoided, especially in patients with a

small rectum, since it may be a major cause of iatrogenic

perforation.

There was no statistical difference in fasting period,

duration of IV antibiotics use, and length of hospital stay

between the surgical group and the successful endoscopic

clip closure group. However, surgery is associated with

significant morbidity and mortality [15]. The high success

rate of endoscopic clip closure should make it an attractive

treatment option for patients with iatrogenic perforation.

There are several limitations to our study. First, it was a

retrospective study and factors such as bowel preparation,

which are important in deciding between endoscopic

treatment and surgery, could not be investigated thoroughly

due to the retrospective design. However, iatrogenic colon

perforations are a rare, catastrophic event and a prospective

randomized trial would be unethical and difficult to design.

Second, in spite of the large number of colonoscopies

investigated, the small number of perforations did not

allow us to show statistical significance in fasting period,

duration of antibiotics use, and length of hospital stay.

Third, the perforation size of the endoscopic closure group

was significantly smaller than that of the surgery group.

This implies that surgery should still be recommended for

large iatrogenic perforations. Despite these limitations, our

study suggests that endoscopic closure of iatrogenic per-

foration may be safely performed with a high success rate.

Even until recently, surgical closure of iatrogenic colon

perforations was considered the primary approach [16].

Experience and training in perforation closure may be a

key skill required for endoscopists in the future.

In summary, endoscopic closure of iatrogenic perfora-

tions showed a success rate of 81.7 %. No further surgical

management after successful closure was required. These

results suggest that endoscopic closure may be an impor-

tant alternative to surgery in the near future.
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