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INTRODUCTION

Iatrogenic perforations (IPs) are rare and severe complica-
tions of diagnostic and therapeutic gastrointestinal (GI) endos-
copy; therefore, immediate and adequate management should 
be planned. Acute IP related to GI endoscopy is defined as 
the recognition of gas or luminal fluids outside the GI tract1 
or any endoscopically-identified, definite visible sign of per-
foration during or related to endoscopy.2 Usually, perforation 
occurs in advanced endoscopic procedures that are invasive 
and have a higher risk than diagnostic endoscopy (endoscopic 
submucosal dissection, large endoscopic mucosal resection, 

peroral endoscopic myotomy, and large balloon dilation in 
the papilla).3-6 Nevertheless, IP during elective colonoscopy is 
also associated with a high risk of morbidity and mortality.7 In 
fact, when this complication occurs, physicians usually imme-
diately send the patient to surgery instead of considering the 
endoscopic treatment as definitive. Perforations in the sigmoid 
colon are mostly treated with sigmoid resection, and this usu-
ally happens because of the physician’s fear of delaying surgery 
too long; thus, an increase in morbidity and mortality are sur-
gery-related. In contrast, an IP should be managed by a multi-
disciplinary approach, which includes a board of endoscopists, 
radiologists, and surgeons. Moreover, to reduce mortality and 
improve outcomes, the multidisciplinary board needs to meet 
as soon as possible with physicians with expertise. Guidelines 
help handle these adverse events; however, because of the rar-
ity of this event, literature requires reports of clinical cases to 
demonstrate proper management. 

We present the case of a patient with an IP of a diverticulum 
in the sigmoid colon that occurred during an elective colonos-
copy; the patient was endoscopically treated, and a multidisci-
plinary approach was planned for his treatment.
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Iatrogenic perforations are severe complications of gastrointestinal endoscopy; therefore, their management should be adequately 
planned. A 77-year-old man with a history of diverticulosis underwent a colonoscopy for anemia. During the procedure, an 
iatrogenic perforation occurred suddenly in the sigmoid colon, near a severe angle among the numerous diverticula. Through-the-
scope clips were immediately applied to treat it and close mucosal edges. Laboratory tests showed increased levels of inflammation 
and infection, and although there were no complaints of abdominal pain, the patient had an extremely distended abdomen. A 
multidisciplinary board began management based on a conservative approach. Pneumoperitoneum was treated with computed 
tomography-assisted drainage. After 72 hours, his intestinal canalization and laboratory tests were normal. Though this adverse 
event is rare, a multidisciplinary board should be promptly gathered upon occurrence, even if the patient appears clinically stable, to 
consider a conservative approach and avoid surgical treatment.  Clin Endosc 2022;55:292-296
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CASE REPORT

A 77-year-old Italian man with a history of diverticulosis 
was admitted to our hospital for a diagnostic colonoscopy 
for mild anemia (hemoglobin 10.5 g/L). He did not take any 
immunomodulatory or anticoagulation drugs; however, he 
took an anti-platelet drug (aspirin 100 mg once a day) for 
primary prophylaxis. He had no comorbidities. Diagnostic 
colonoscopy with carbon dioxide insufflation was performed 
by an expert endoscopist with an experience of more than 800 
colonoscopies/year. Examination showed a clean intestinal lu-
men without fecal residue and normotrophic mucosa. More-
over, his sigmoid colon was found to have more than fifteen 
diverticula with a rigid lumen, corresponding to Diverticular 
Inflammation and Complication Assessment classification II.8 

An IP of about 8-9 mm suddenly occurred in a diverticulum 
of the sigmoid colon, showing peritoneal breach in the colic 

Fig. 1.  Endoscopic view of the iatrogenic perforation. Colonoscopy 
shows the breach in diverticulum of sigmoid colon. The breach is char-
acterized by an hole and peritoneal tissue.

Fig. 2.  (A, B) Plain coronal and sagittal x-ray views 
show pneumoperitoneum. (C) Abdominal computed 
tomography scan shows pneumoperitoneum and the 
clips in sigmoid colon (arrow). 
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mucosa (Fig. 1). IP occurred due to a combination of events, 
including direct mechanical trauma caused by the movement 
of the tip of the colonoscope in the hole of the diverticulum 
during insertion and the presence of a weaker and patholog-
ical area (diverticula and rigidity of the lumen). Immediately, 
the breach was closed using four through-the-scope (TTS) 
clips, closing the mucosal edge. During the next 3 hours, the 
patient did not complain of abdominal pain, but only discom-
fort and bloating, despite an extremely distended abdomen. 
Therefore, he was hospitalized to monitor the clinical course. 
Urgent laboratory tests (within 3 hours) showed an increase 
in white blood cell count (WBC, 12500/mm3), with 88% neu-
trophils, 149 mg/L C-reactive protein (CRP), and 2.28 ng/mL 
procalcitonin. Although the patient met the criteria for sepsis, 
he was hemodynamically stable with a heart rate of 80 beats 
per minute and blood pressure of 123/72 mmHg; hence, it 
was unclear whether the surgical approach was still necessary. 
A computer tomography (CT) scan was performed, showing 
massive pneumoperitoneum without any other sign of perito-
nitis (Fig. 2). However, a multidisciplinary board composed of 
endoscopists, radiologists, and surgeons analyzed the patient’s 
condition due to the possibility of immediately undergoing 
surgery despite endoscopic treatment. Ultimately, manage-
ment was established and based on a conservative approach 
with a wait-and-see strategy: fasting and intravenous alimen-
tation; antibiotic treatment with a combination of piperacillin/
tazobactam, fluoroquinolones, and metronidazole; and con-
tinuous monitoring of clinical, laboratory, and vital signs. Be-
tween 12 and 24 hours later, despite stable vital signs, no fever, 
and a slight improvement in laboratory tests (WBC, 11000/
mm3; 85% neutrophils; CRP, 142 mg/L; and procalcitonin 
1.81 ng/mL), the patient developed moderate abdominal pain, 

probably secondary to massive pneumoperitoneum, which 
had not decreased in volume. Therefore, it was drained with 
CT assistance using a spring-loaded needle (Veres needle) to 
reduce distension and avoid development of compartment 
syndrome (Fig. 3). After 48 hours, the patient did not com-
plain of any discomfort or other abdominal signs; therefore, 
he started oral liquid alimentation, following the 2017 World 
Society of Emergency Surgery recommendation.9 In 72 hours, 
laboratory tests showed further improvement (WBC, 9500/
mm3; neutrophils, 85%; CRP, 60 mg/L; procalcitonin, 1.17 ng/
mL) with a stable clinical course and normal intestinal canal-
ization; therefore, the patient was discharged and continued 
antibiotic treatment at home. A one-month follow-up showed 
good health, normal canalization, and laboratory tests.

DISCUSSION

Colonoscopy-induced perforation (CIP) is a major com-
plication with an incidence ranging from 0.06%–0.8%.10,11,12 

The first choice of treatment has always been surgery when 
peritonitis or fecal intraperitoneal materials are demonstrat-
ed.13 Nowadays, a proper stratification of patients is essential 
because peritonitis does not always occur and endoscopic 
treatment may be effective in some cases of IP (successful rate 
of 83.3% when perforation was immediately visualized by the 
endoscopist).2,11 Because of the rarity of IP during a diagnostic 
colonoscopy, we present how a conservative approach may 
be considered in a case of perforation during a diagnostic 
colonoscopy. In fact, a conservative and wait-and-see strategy 
may avoid surgical treatment, reducing the risk of surgery and 
improving mortality and outcomes. However, it is essential to 

Fig. 3.  Abdominal computed tomography scan after drainage of pneumoperitoneum. (A) View of clips in the sigmoid colon (arrow). (B) Point of insertion of Veres 
needle (arrow).
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properly stratify patients before choosing between surgery and 
endoscopy. Multivariate analysis showed that when IP occurs, 
old age (hazard ratio [HR], 6.603; 95% CI, 1.013–43.063), an 
American Society for Anesthesiologists score ≥3 (HR, 7.497; 
95% CI, 1.187-47.363), and conversion from non-surgical to 
surgical procedures (HR, 33.204; 95% CI, 4.230–260.617) were 
independent predictors of poor outcomes (mortality and mor-
bidity). Moreover, a perforation size >15 mm was a significant 
predictor for conversion.10 Hence, it is important to avoid 
conversion, giving the proper indication from the beginning. 
As mentioned above, patients with peritonitis signs are imme-
diately treated with surgery (usually with primary closure or 
bowel resection). In a retrospective, 16-year experience study, 
IP and consequent peritonitis after diagnostic colonoscopy 
mostly occurred in the sigmoid colon (76% of cases).14 All pa-
tients in this study had surgical indications, but the less inva-
sive laparoscopic-assisted surgical treatment was performed in 
only 32% of patients, while open surgery and open conversion 
was necessary in 60% and 8% of them, respectively, increasing 
surgery-related morbidity. Complications occurred in 36% of 
cases, with 8% re-perforation and 0% mortality, showing that 
surgery was effective in these patients. Our patient had good 
bowel preparation, no leakage of fluid or fecal content on CT 
scan, no signs of peritoneal irritation, a perforation size of <15 
mm, and immediate identification of the perforation site. Our 
case supports the use of TTS clips as a reasonable choice in 
this setting if the perforation is less than 10-15 mm, and Over-
The-Scope-Clips (OTSC) may be used as well.15-16 The deci-
sion-making process is complicated, and the decision of our 
endoscopist’s team was based on the size of the perforation, its 
inconvenient location (inside a diverticulum among divertic-
ula in a rigid sigmoid colon), and the endoscopist’s confidence 
in using TTS clips. Moreover, the OTSC system requires with-
drawal of the endoscope and re-insertion after assembling the 
clipping system, which prolongs procedure time and makes 
it more difficult to relocate the IP, even if it is in the sigmoid 
colon. Another complicated point concerns risk factors for 
surgery within 24 hours after endoscopic clip closure. Cho et 
al17 showed large perforation (odds ratio [OR], 9.25), severe 
abdominal pain (OR, 4.30), fever (OR, 5.05), leukocytosis (OR, 
6.58), and a large amount of free air in the peritoneum (OR, 
4.05) to be risk factors. In our case, the patient had a small per-
foration, no fever, and only initial leukocytosis, while the ab-
dominal pain and free air in the peritoneum disappeared com-
pletely after drainage of the pneumoperitoneum. The drainage 
of pneumoperitoneum was debated because of the use of car-
bon dioxide insufflation during colonoscopy, which is known 
to be safer and absorbed faster18 than normal air in the case of 
perforation, resulting in reduction of the secondary deleterious 
effects of perforation.19,20 The multidisciplinary board chose 

the timing and strategy of treatment based on current litera-
ture.2,9 Therefore, we continuously examined clinical signs and 
symptoms and serial blood samples, which showed a slight 
improvement, and we performed drainage between 12 and 24 
hours of perforation because of the persistence of a high vol-
ume of intra-abdominal gas and abdominal pain, resulting in 
resolution of the latter. 

In conclusion, we recommend a multidisciplinary approach 
in the cases of CIP in which endoscopic treatment may 
achieve a successful outcome. It is essential to properly identify 
patients who may benefit from a conservative treatment and 
continuously monitor their clinical, laboratory, and hemody-
namic parameters to avoid delays in conversion to surgical 
treatment. 
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