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ABSTRACT
BACKGROUND:
Colonoscopy is generally a safe procedure with a limited number of adverse events.
Few studies have addressed the rate of adverse events in teaching hospitals. This
study aimed to investigate the rate of complications after colonoscopy performed by
gastroenterology fellows in a teaching hospital in Tehran.

METHODS:

A historical cohort study was carried out to link the colonoscopy reports and the
hospital information system to identify serious adverse events leading to unplanned
hospitalization, unplanned procedures or interventions (e.g. surgery), prolongation of
existing hospitalization, or death within 30 days after colonoscopy.

RESULTS:

We included 9928 colonoscopies (mean age of the patients 53.0+ 15.9 years, 52.3% men)
in this study. In-hospital patients comprised (34.8%) of the procedures. The indications
of colonoscopy included 7137 diagnostic (71.9%), and 2519 screening (25.4%) reasons.
Colorectal polyps were found in 2005 (20.2%) patients. Major complications were seen
in 17 patients (0.2%), including serious bleeding in seven patients, cardiopulmonary
complications in five patients, perforation in four patients, and sepsis in one patient.

CONCLUSION:

Serious adverse events after colonoscopy are relatively rare. The rate of complications
does not appear to be higher in an academic teaching hospital when performed by
fellows under supervision.
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INTRODUCTION

Colonoscopy is a common procedure for screening and preventing colorectal
cancer, as well as diagnosing and treating a wide range of gastrointestinal
conditions. It is generally considered a safe procedure that has a limited number

|I.E_| El_,. © 2022 The Author(s). This work is published by Middle East Journal of Digestive Diseaes as an open access
CATEM article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.

[ e

Middle East J Dig Dis/ Vol. 14/ No. 1/ January 2022

org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.



https://doi.org/10.34172/mejdd.2022.255
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.34172/mejdd.2022.255&domain=pdf&date_stamp=2022-01-30

52 Colonoscopy Complications

of adverse events (AEs). Several studies have reported
the rate of AEs after colonoscopy in different settings,
indications, and patient populations. The most common
serious AEs include bleeding and perforation.'

The American Society for Gastrointestinal Endoscopy
review defines serious AEs after colonoscopy as follows:
AE:s that lead to an unplanned hospitalization, unplanned
procedures or interventions, prolongation of existing
hospitalization, or death.’

A systematic review and meta-analysis of population-
based studies reported the following pooled prevalence of
post-colonoscopy complications: perforation (0.5/1000),
post-colonoscopy bleeding (2.6/1000), and mortality
(2.9/100000).
associated with a higher rate of perforation (0.8/1000) and

Colonoscopy with polypectomy was

bleeding (9.8/1,000).* However, most studies have reported
the rate of complications for screening indications in
outpatient settings performed by gastroenterologists. Few
studies have reported complication rates of colonoscopy
in teaching hospital environments.>

Data on the rate of complications in our country are
also sparse. To our knowledge, there is only one study
from Iran that has reported the complications rate of
colonoscopy by an expert gastroenterologist.’

In this study, we aimed to investigate the rate
of complications after colonoscopy performed by
gastroenterology fellows in a teaching hospital in Tehran.

MATERIALS AND METHODS

We conducted a historical cohort study on individuals who
underwent colonoscopy at Shariati Hospital in Tehran,
which is a tertiary care center with an active subspecialty
training program for fellowship in gastroenterology and
hepatology. We included all consecutive adults over 20
years of age who underwent colonoscopy from March
2013 to March 2017. Canceled procedures for any reason
(inadequate prep, sedation risk, etc.) were not included in
the study.

We collected baseline demographic, clinical, and
colonoscopic characteristics, including sex and age of
patients; indication for colonoscopy; and findings at
colonoscopy e.g. bowel preparation, number of polyps, size
of the largest polyp, and type of polypectomy procedure
technique. We found inconsistencies in the standards of
reporting of the quality of bowel preparation; therefore,

bowel preparation was categorized into two groups: the
words good preparation and optimal bowel preparation
were considered as proper preparation, and descriptions
of bad preparation, suboptimal, poor, or moderate were
considered as inappropriate preparation.

Indications for colonoscopy were retrieved using a
decision algorithm described in the study by Fassil and
colleagues.® The indications were finally categorized into
three groups: diagnostic, screening, and unknown.

The primary outcome for this study was major post
colonoscopy complications that were defined as those
that lead to an unplanned hospitalization, unplanned
procedures or interventions (e.g. surgery), prolongation
of existing hospitalization, or death within 30 days
after colonoscopy.> Major complications were initially
identified through multiple queries in the electronic
hospital information system. The paper-based medical
records of patients’ data were then retrieved and assessed
to verify if there was any major complication.

At the time of discharge from the recovery unit, all
ambulatory patients were advised to return to the hospital’s
emergency department if they experienced any major
symptoms like abdominal pain or bleeding. However, to
exclude the possible bias from patients’ referring to other
medical centers after a major colonoscopy complication,
we interviewed all attending gastroenterologists and asked
about the cases of major colonoscopy complications they
had in the study period. We matched them to the findings
from the electronic search. There was no case of major
colonoscopy complication admitted to other centers.

Qualitative variables were expressed as a number and
percentage, and quantitative variables were expressed as
means and standard deviation. The independent samples
t-test was used to compare the mean of quantitative
variables, and the Chi-square test was used to compare
qualitative variables. In this study, P<0.05 was considered
significant, and SPSS software version 25 was used for
statistical analysis.

RESULTS

We identified 10045 patients aged 20 years or older who
had undergone colonoscopy. 117 records (1.1%) were
excluded for missing and/or inconsistent data. Hence,
9928 colonoscopies were included in the analysis. The
mean age of the patients was 53.0+15.9 years, 5196
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patients (52.3%) were men, 3452 (34.8%) procedures
were performed on hospitalized patients, and 6476
(65.2%) colonoscopies were done in ambulatory patients.
The indications of colonoscopy included 7137 diagnostic
(71.9%), 2519 screening (25.4%), and 272 unknown
(2.7%) reasons (table 1). Total colonoscopy was done in
9093 patients, and cecal intubation was reported in 8298
cases (91.3%).

The quality of bowel preparation was not sufficiently
described in 4049 patient records (40.8%). In the remaining
cases, proper bowel preparation was found in 3301
(56.1%) patients and inappropriate bowel preparation in
2578 (43.9%) patients.

Colorectal polyps were found in 2005 (20.2%) patients,
which included a rate of 18.2% in diagnostic procedures
and 26.0% in screening procedures (P <0.001). The mean
number of polyps (n=1902) was 1.6+1.1, and the highest
number of polyps was 15. Polyp number was mentioned
as «multiple» without providing an exact number in 103
(1.0%) patients. Polyp size was reported in 1976 (19.9%)
colonoscopies, and the mean (SD) size was 7.6+£6.7 mm.

Among the 2005 patients with polyps, 378 patients
(18.8%) underwent hot snare polypectomy, and 214
patients (10.7%) underwent cold snare polypectomy. A
cold biopsy forceps was used for polyp resection in 1218
patients (60.7%), and a biopsy without polypectomy was
done in 130 patients (6.5%). No action was reported in the
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remaining 65 patients (3.2%).

Major complications happened in 17 patients
(0.2%), including serious bleeding in seven patients,
cardiopulmonary complications in five patients,
perforation in four patients, and sepsis in one patient.
Indications and risk factors for these complications are
summarized in table 2.

The rate of serious bleeding was 3.6 in 1000
polypectomies, and all of them occurred after polypectomy.
Bleeding was controlled with a hemostatic clip in all
patients without any need for surgical intervention.
However, they were admitted for close observation.

The cardiopulmonary complications that occurred
during colonoscopy in five patients included respiratory
distress, hypoxia, and tachyarrhythmias, which led to
discontinuation of the colonoscopy and hospitalization for
further evaluation and observation.

The overall incidence of post-colonoscopy perforation
was low (0.4 in 1000), three of them occurred during
diagnostic colonoscopy, and one occurred after
polypectomy. Two of the four patients with perforation
were identified at the time of colonoscopy and were
referred to the surgery ward immediately. The two other
patients developed abdominal pain and distension 4 and
14 hours after colonoscopy. They were also referred for
surgical repair.

Animmunodeficient patient with a history of rheumatoid

Table 1: Frequency of indications of colonoscopy in the Endoscopy Department of Shariati Hospital from 2013 to 2017,

(n=9928)*
Number Percent

Diagnostic 7137 71.9
Acute bleeding (rectorrhagia, hematochezia, melena) 2004 20.2%
Abdominal pain 1548 15.6%
Anemia 1142 11.5%
suspected IBD 870 8.7%
Constipation 584 5.88%
Diarrhea 505 5.09%
Weight loss 292 2.9%
OB+ 97 1.0%
Other 1510 15.2%
Screening 2519 254
Unknown 272 2.7

*Some cases were categorized into more than one group. Abbreviations: IBD, inflammatory bowel disease; OB +: positive occult blood test
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Table 2: Indications and risk factors in patients with complications of colonoscopy

Indication of colonoscopy

Complications Number of patients Polypectomy Biopsy
Diagnostic Screening

Perforation 4 3 1 1 0

Cardiopulmonary 5 5 0 2 2

Bleeding 7 0 7 5* 2

Sepsis 1 1 0 0 0

Death 2 2 0 2 0

*Three polypectomies were performed using a hot snare.

arthritis developed fever and abdominal pain 48 hours
after the procedure. Sepsis was attributed to colonoscopy
as a complication.

Two deaths occurred following colonoscopy in this
study, one following perforation and peritonitis and
the other following cardiopulmonary complications. In
both cases, a polypectomy was performed during the
colonoscopy.

DISCUSSION

The rate of complications from colonoscopy in this study
at a tertiary care teaching hospital was consistent with
the rates reported in other studies worldwide.”!'' These
results represent the complication rates at public teaching
hospitals where the procedure is performed by fellows in
training supervised by experienced gastroenterologists,
which can provide reassurance to patients.

Perforation of the colon is a serious complication that
occurs in diagnostic and therapeutic procedures but more
frequently with therapeutic procedures.'? The rate of post
colonoscopy bleeding and perforation were 1.64/1000 and
0.85/1000 in a large series from Canada.'® Older age, male
sex, polypectomy, and colonoscopy being performed by a
low-volume endoscopist were associated with increased
odds of complications.
studies,
(table 3) have not found an increased incidence of colonic

Several including a systematic review
perforation performed by attending gastroenterologists
compared with cases where fellows were involved.*
Khalid and colleagues performed a retrospective analysis
of a national database in the USA and found a higher rate

of perforation in teaching hospitals compared with rural

and non-teaching urban hospitals (OR=1.23, CI 1.07 -
1.42, P=0.004).* However, we believe that this statistical
significance reflects the large sample size (n=257006)
of their study and the odds ratio of 1.2 is not clinically
important. Desai and others showed that the rate of post-
colonoscopy perforation, bleeding, and infection was not
higher during the early academic months.'*
Post-colonoscopy bleeding is another complication
that occurs more frequently with polypectomy. The
overall rate of post-colonoscopy bleeding was 0.7 in
1000, and all events occurred after polypectomy (3.6 in
1000 polypectomies). The results of a meta-analysis of
21 studies showed that the pooled prevalence of post-
colonoscopy bleeding was 2.6/1,000, and a time-trend
analysis showed that post-colonoscopy bleeding declined
from 6.4 to 1.0/1,000 colonoscopies from 2001 to 2015.4
The rate of post-colonoscopy bleeding in gastrointestinal
fellows was not more than attendings in a recent study.'!
Cardiopulmonary complications of a colonoscopy
include respiratory depression, hypoxia, cardiac ischemia,
and cardiac dysrhythmias, which occurred in five
patients in our study and led to death in one patient. In
an analysis of data from 174,255 colonoscopies in the
Clinical Outcomes Research Initiative (CORI) database,
the overall risk of cardiopulmonary complications
after colonoscopy was 1.1%."° The most common
cardiopulmonary complications were transient hypoxia,
bradycardia, hypotension, and vasovagal reactions. Such
transient events did not fulfill our definition of serious
adverse events and were not assessed in this study. We
did not encounter any serious complications of sedation
in our patients. A meta-analysis showed that the risk of
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Table 3: Incidence of colonic perforation and bleeding after colonoscopy from studies in educational centers

Perforation Bleeding (in
Study Year Design Country Setting Sample size (in 1000 1000 cases)
cases)
Current study 2013-2017 Retrospective Iran Teaching hospital 9928 0.4 0.7
cohort study
Malekzadeh 19940017 ~ Rewrospective Single expert g 0.6 .
cohort study experience
Viiala * 1989-1999  ReWOSpeCtive -\ lia Teaching hospital 30463 0.8 1.6
cohort study
Daniel E. Polter® 20112012 RCTOSPECUVE  15q0  Taching hospital 10534 0.6 03
cohort study
Beili cai etal. ' 2000-2012 iig;“pec“"e China  Teaching hospital 110785 0.1 0.0

significant complications from moderate sedation for
routine upper endoscopy and colonoscopy was low with
all currently available agents.'s

The retrospective design of this study carries a risk
of underreporting complications. However, we aimed
to assess «serious» adverse events only, which could be
retrieved from the hospital information system, and we
interviewed the attending who could recall any serious
complications. Quality of bowel preparation was not
reported with standard terminology in many reports, and
we were not able to categorize this variable reliably.

Serious complications after colonoscopy are relatively
rare. These may occur during diagnostic or therapeutic
procedures and even when the procedure is performed by
an expert gastroenterologist. The rate of complications
does not appear to be higher in academic teaching
hospitals when performed by fellows under supervision.
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