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Risk Factors for Delayed Post-Polypectomy Bleeding
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Background/Aims: Among the many complications that can occur following therapeutic endoscopy, bleeding is the most
serious, which occurs in 1.0-6.1% of all colonoscopic polypectomies. The aim of this study was to identify risk factors of delayed
post-polypectomy bleeding (PPB). Methods: We retrospectively reviewed the data of patients who underwent colonoscopic
polypectomy between January 2003 and December 2012. We compared patients who experienced delayed PPB with those
who did not. The control-to-patient ratio was 3:1. The clinical data analyzed included polyp size, number, location, and shape,
patient’ body mass index (BMI), preventive hemostasis, and endoscopist experience. Results: Of 1,745 patients undergoing
colonoscopic polypectomy, 21 (1.2%) experienced significant delayed PPB. We selected 63 age- and sex-matched controls.
Multivariate logistic regression analysis showed that polyps >10 mm (odds ratio [OR], 2.605; 95% confidence interval [CI],
1.035-4.528; P=0.049), a pedunculated polyp (OR, 3.517; 95% CI, 1.428-7.176; P=0.045), a polyp located in the right hemicolon
(OR, 3.10;95% CI, 1.291-5.761; P=0.013), and a high BMI (OR, 3.681; 95% CI, 1.876-8.613; P=0.013) were significantly associated
with delayed PPB. Conclusions: Although delayed PPB is a rare event, more caution is needed during colonoscopic polyp-
ectomies performed in patients with high BMI or large polyps, pedunculated polyps, or polyps located in the right hemicolon.

(Intest Res 2015;13:160-165)
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INTRODUCTION

Colorectal cancer is the third and second most common
cancer in men and women worldwide, respectively. In 2008,
approximately 608,000 deaths from colorectal cancer were
estimated worldwide, accounting for 8% of all cancer deaths,
and making it the fourth most common cause of death from
cancer.' In Korea, the colorectal cancer incidence rates in
2008 were 54.7 and 36.9 per 100,000 individuals among
men and women, respectively.” A recent study showed an
increase in the incidence of colon cancer among younger
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population and that more than one quarter (28.2%) of pa-
tients in South Korea were asymptomatic.’

Colonoscopic polypectomy for adenomas reduces the
mortality rates of colorectal cancer."® However, it is not com-
pletely free from complications. Bleeding is one of the most
serious complications of endoscopic polypectomy, reported
in approximately 1.0-6.1% of all cases.™

Bleeding can occur during the procedure (immediate post-
polypectomy bleeding [PPB]) or after hospital discharge
(delayed PPB). Several studies have demonstrated that the
incidence of delayed PPB ranges from 0.4% to 1.1%.”" Clini-
cally delayed PPB may be more serious because the volume
of blood loss is more than that in immediate PPB, and appro-
priate treatment may be delayed.'"® Therefore, delayed PPB is
a serious complication that usually requires hospitalization,
transfusion, and repeat endoscopy.

Several well-defined risk factors of delayed PPB include
polyp size, shape, and location.”*"*""" However, few studies
have examined less obvious risk factors. The aim of this study
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was to identify other factors associated with delayed PPB.

METHODS
1. Patients

We retrospectively reviewed the data from patients who
underwent colonoscopic polypectomy at Seoul Paik Hos-
pital, Inje University College of Medicine, between January
2003 and December 2012. Patients with IBD, non-epithelial
neoplasms, or familial adenomatous polyposis were ex-
cluded from this study. In addition, patients with a bleeding
tendency (e.g, ongoing anticoagulant or antiplatelet therapy,
prothrombin time >30% of the normal range, or a platelet
count <100x10°/mm®) and those with a history of colon
surgery were also excluded. If anticoagulant or antiplatelet
agents such as aspirin or ticlopidine had been prescribed,
they were discontinued at least 7 days before the procedure.
These patients restarted anticoagulant or antiplatelet agents
3-5 days after the procedure.””

Delayed PPB was defined as lower gastrointestinal bleed-
ing that occurs between 24 hours and 14 days after the
procedure." Patients who underwent polypectomy without

delayed PPB were randomly selected among those who had
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been admitted during the polypectomy procedure. Patients
who were age- and sex-matched were selected as a control
group. The control-to-case ratio was 3:1.

The baseline characteristics of the patients and their
polyps (tumor size, tumor location, tumor shape, and his-
topathological findings) were compared between the two
groups. We also compared endoscopist experience (=10
years experience) and preventive prophylaxis between the
groups. The primary goal of this study was to evaluate the
risk factors of delayed PPB after colonoscopic polypectomy.
This study was approved by the Institutional Review Board
of Seoul Paik Hospital. A consent waiver was granted for this
database study.

2. Procedures

Polypectomies were performed by using a standard flex-
ible colonoscope (CFH260AL/CFH260AI; Olympus Optical
Co,, Tokyo, Japan). Snare polypectomy was most frequently
used as either en bloc or piecemeal resection. Routine prein-
jection of the polyp base with saline was performed (Fig. 1A
and 1B). An electrosurgical unit (VIO 300D; ERBE, Tiibingen,
Germany) was set according to the manufacturer’s instruc-
tions, and mixed current was used at the time of resection.

Fig. 1. (A) Colon polypectomy. Snare
closed at the base of the polyp. (B) Base of
the polyp after polypectomy. No immedi-
ate bleeding occurred. (C) Delayed post-
polypectomy bleeding. Three days later, the
patient complained of hematochezia, and
fresh blood and clots were observed on
endoscopy. (D) Endoscopic treatment. Endo-
scopic clipping for the treatment of delayed
post-polypectomy bleeding was performed.
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Delayed PPB was treated by transfusion, if needed, and en-
doscopic interventional procedures such as argon plasma
coagulation or hemoclips to achieve hemostasis (Fig. 1C and
1D).

3. Statistical Analysis

Results of the comparisons of characteristics between
cases and controls were analyzed by using the z-test for
continuous variables and the chi-square test for categorical
variables. All statistical analyses were performed by using
the SPSS version 16 software (SPSS Inc., Chicago, IL, USA).
Multivariate logistic regression analysis was conducted for
the adjusted factors that affected delayed PPB. A P<0.05 was
considered statistically significant.

RESULTS
1. Patients’ Characteristics

Of the 1,745 patients who underwent colonoscopic polyp-
ectomy, 21 (1.2%) experienced delayed PPB. These patients
were age- and sex-matched to 63 randomly selected control
patients. The baseline characteristics of the case and control
groups were similar. The male-to-female ratio and mean age
did not differ between delayed PPB and control groups. The
mean platelet count was 228.35+57.7 x10°/mm” in the bleed-
ing group and 208.45+54.6 x10°/mm’ in the control group
(P=0.423). The mean international normalized ratio was
1.02+0.12 in the bleeding group and 0.99+0.07 in the control
group (P=0.213). No significant differences were identified
between the two groups of patients in terms of demographic
characteristics, laboratory findings, and comorbidities such
as hypertension, diabetes, cerebrovascular disease, and
chronic liver disease (Table 1).

2, Risk Factors of Delayed PPB

By using the univariate logistic regression analysis, we
found no significant differences in tumor histology, endos-
copist experience, intubation time, or preventive prophy-
laxis such as hemoclip use and argon plasma coagulation
between the case and control groups. However, significant
differences in polyp size, shape, location, and patient’s BMI
were found between the two groups (Table 2).

The multivariate logistic regression analysis indicated
that polyp size, shape, and location, and patient BMI were
consistently associated with delayed PPB. Patients with pol-
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yps >10 mm had 2.6 times higher risk (95% CI, 1.035-4.528;
P=0.049) than those with smaller polyps. In addition, pa-
tients with pedunculated polyps had 3.5 times higher risk
(95% CI, 1.428-7.176; P=0.045) than those with sessile pol-
yps. Patients with polyps located in the right hemicolon had
3.1 times higher risk (95% CI, 1.291-5.761; P=0.013) than
those with polyps located in the left hemicolon. Patients with
higher BMI had 3.7 times higher risk (95% CI, 1.876-8.613;
P=0.013) than those with lower BMI (Table 3).

DISCUSSION

Many studies have reported that colonoscopic polyp-
ectomy reduces the incidence of colon cancer. It is well
documented that most colonic adenocarcinomas arise from
preexisting adenomatous colonic polyps.*'*

As a result of improvements in hemostatic instruments
and techniques, hemorrhagic complications after colono-
scopic polypectomies can be well controlled. However, PPB
is still the most significant complication of endoscopic pol-
ypectomy.**

PPB is generally divided into 2 types, namely immedi-
ate bleeding after polypectomy and delayed bleeding that

can occur up to 2 weeks after the procedure.”' Immediate

Table 1. Baseline Characteristics of the Case and Control Groups

Cases Controls

Variables (n=21) (n=63) P-value
Patients' demographics
Age (yr) 58.29+11.20  57.63+9.70 0.783
Male gender 18 (85.7) 48 (80.0) 0.562
Laboratory findings
Initial hemoglobin (g/dl) ~ 14.45+1.50 14.11+£1.20 0.812

Platelets (10°/L) 228.35+57.70 208.45+54.60  0.423

PT(INR) 1.02+0.12 0.99+0.07 0.213

aPTT (s) 33.60+5.03 30.90+4.59 0.121
Comorbidities

Hypertension 5(23.8) 12 (19.0) 0.621

Diabetes mellitus 3(14.3) 7 (11.1) 0.123

Others* 4(19.0) 13 (20.6) 0.246

Antiplatelet use 5(23.8) 13 (20.6) 0.536

Values are presented as mean+SD or n (%).

*Hypertension, diabetes, cerebrovascular disease, and chronic liver
disease.

INR, international normalized ratio; aPTT, activated partial throm-
boplastin time.
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Table 2. Univariate Analysis of Risk Factors of Delayed Post-Poly-
pectomy Bleeding
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Table 3. Multivariate Analysis of Risk Factors Associated With Delayed
Post-Polypectomy Bleeding

Variables Adjusted OR  95% Cl  P-value Variables Adjusted OR  95% CI*  P-value

Tumor size Tumor size

<10 mm (3) 1 <10 mm 1

>10 mm (18) 6.947 3.398-19.339  <0.001 >10 mm 2.605 1.035-4.528 0.049
Tumor shape Tumor shape

Sessile (7) 1 Sessile 1

Pedunculated (14) 6.010 3.203-11.225 <0.001 Pedunculated 3517 1.428-7.176 0045
Tumor location Tumor location

Left hemi-colon* (7) 1 Left hemi-colon* 1

Right hemi-colon" (14) 3435 1296-5863 0012 Right hemi-colon’ 3.100 1.291-5761 0013
Histological findings BMI (kg/m?)

Adenoma (19) 1 <25 1

Adenocarcinoma (2) 1.13 0.971-1.469 0.790 >25 3.681 1.876-8.613 0.013
BMI* *Includes the descending colon, sigmoid colon, and rectum.

<25 (5) 1 "Includes the cecum, ascending colon, and transverse colon.

>25(16) 5.155 2.172-9.448 0.003
Endoscopists with PPB increased by 11.6% for every 1-mm increase in resected

>10 years of experience polyp diameter.” Similarly, Sawhney et al. calculated a 9%

Yes (17) ! increase in the risk of secondary PPB for every additional

No (4) 3.205 0387-6005  0.058 millimeter in polyp size." In our study, patients with polyps
Intubation time >10 mm also had 2.6 times higher risk (95% CI, 1.035-4.528;

>10 min (5) 1 P=0.049) than those with smaller polyps. Although some

<10 min (16) 1515 0.865-3.125 0.128 studies yielded conflicting results, patients with sessile
Preventive hemostasis polyps have also been reported to be at increased risk of

Yes (7) 1 delayed PPB compared to patients with pedunculated ones.

However, in our study, patients with pedunculated polyps
No (14) 1.783 0914-5.110 0.995

Values are presented as n (%).
*Includes the descending colon, sigmoid colon, and rectum.
*Includes the cecum, ascending colon, and transverse colon.

bleeding following colonoscopic polypectomies can be eas-
ily detected and controlled, but delayed bleeding can have
serious outcomes. In this study, delayed PPB was defined as
lower gastrointestinal bleeding that occurred between 24
hours and 14 days after the procedure, because most cases
of delayed PPB are reported during this period."" In our
study, the rate of delayed PPB is 1.2%, which is similar to that
reported in a recent study."

Previous studies have shown polyp size to be the most pre-
dictive factor of PPB. A retrospective cohort study showed
that patients with polyps >10 mm had 4.5 times higher risk
of PPB (95% CI, 2.0-10.3; P=0.003) than those with smaller
polyps.”” Bae et al. also demonstrated that the risk of delayed
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had 3.5 times higher risk (95% CI, 1.428-7.176; P=0.045)
than those with sessile polyps, which is not consistent with
results from other studies.”"*""** A recent study, however,
has shown that protruding polyps (Ip, Isp) were associated
with increased risk of delayed PPB," which is consistent
with the results of our study. This observation could be as-
sociated with the blood vessels inside the stalk, which are
exposed during the procedure. We assumed that the lower
incidence of delayed PPB in patients with sessile polyps than
in patients with pedunculated polyps could be attributable
to more caution during procedures. As the procedures for
pedunculated polyp removal are relatively simple compared
with sessile polyps, the former may be performed, inadver-
tently, with less caution.

Polyp location is another factor of delayed PPB. A multi-
center case-control study demonstrated that polyp localiza-
tion to the right hemicolon is an independent risk factor of
delayed PPB.* Our study similarly showed that patients with
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polyps located in the right hemi-colon had 3.1 times higher
risk (95% CI, 1.291-5.761; P=0.013) than those with polyps
located in the left hemicolon. This risk may be associated
with the thinner wall of the cecum, which increases vessel
damage in the deeper submucosal layer."” The histological
properties of polyps were not significantly associated with
delayed PPB, similar to the observation of another study."

Of interest are the patients with BMI >25 kg/m” had 3.7
times higher risk (95% CI, 1.876-8.613; P=0.013) than those
with BMI <25 kg/m”. This finding of our study is quite unique;
however, the biological mechanisms by which obesity in-
creases the risk of PPB are unclear. We assumed that various
adaptations and/or alterations in the cardiovascular system
and its functioning may occur in obese individuals. These
events might be modulated by substances (interleukin-6 and
tumor necrosis factor-a) released from adipocytes, such as
those in adipose tissue, that are excessively accumulated."””
More studies should be performed to analyze the associa-
tion of obesity with delayed PPB.

This study has several limitations. This study was retro-
spective and based on existing medical records. In addition,
the sample size was relatively small. Although the control
group was randomly assigned, selection bias might have af-
fected the validity of our study. For instance, interindividual
variation in the techniques employed, which may play an
important role in the incidence of delayed PPB, was not ana-
lyzed.

In conclusion, the incidence of delayed PPB was 1.2% in
this study, and patients with large polyps, pedunculated pol-
yps, or polyps located in the right hemicolon showed an in-
creased risk of delayed PPB. In addition, patients with higher
BMI also showed a higher risk of delayed PPB. Therefore,
more caution is needed during polypectomies in patients
with these risk factors.
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