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Abstract: Post-polypectomy bleeding (PPB) is the most common complication of colonoscopy. The
purpose of this study was to explore the effect of inadequate bowel preparation on urgent colonoscopy
in patients with PPB.1In this retrospective, single-centre study, we enrolled PPB patients who underwent
urgent colonoscopy at a university-affiliated hospital from 2010 to 2020 and assessed the outcome
indicators of interest (diagnostic rate, ileocaecal intubation, repeated colonoscopy, endoscopic therapy,
success rate of treatment) and clinical outcomes (surgery, transfusion requirement, length of stay (d),
cost (8)).0f the 34 included patients with PPB, 29 were males and 5 were females. The mean age of the
patients was 56.7%9.7 years, and 19 patients (55.9%) had chronic diseases; 6 patients in the sample were
treated with enema for bowel preparation, and 28 patients were prepared with endoscopic irrigation. In
all patients, the source of bleeding was found by endoscopy, endoscopic treatment was provided, and the
bleeding was successfully stopped.Our study showed that, for patients with PPB, inadequate bowel
preparation might not compromise the effectiveness of urgent colonoscopy, and the hospitalization cost
was low.
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1. Introduction

Based on the 2020 global cancer statistics, colorectal cancer exhibits an incidence rate of 10%,
positioning it as the third most prevalent cancer worldwide. Furthermore, its mortality rate of 9.4% places
it second only to lung cancer, establishing it as the second primary contributor to cancer-related
fatalities!']. Colonic polyps are known precursors to colon cancer 2. Colonoscopy is the most effective
tool for detecting colorectal cancers and colorectal polyps ). Although colonoscopy is now a mature
technology, complications such as bleeding or perforation may also occur. Post-polypectomy bleeding
(PPB) is the most common complication of colonoscopy, occurring in 1% of patients 4],

PPB is classified into immediate PPB, which occurs during the procedure, and delayed PPB, which
occurs after the process. Delayed PPB may be more severe than immediate PPB due to the
unpredictability of the former. Some studies have shown that delayed PPB occurs in approximately 2%
of all colonic polypectomies®). For persistent bleeding, many studies have shown that urgent
colonoscopy performed within 1224 hours after admission is safe and may be helpful in identifying and
treating bleeding lesions and reducing the length of stay. (], The guidelines recommend adequate bowel
preparation for patients undergoing repeated colonoscopy [, and inadequate bowel preparation can
significantly impair the ability of colonoscopy to recognize lesions and locate bleeding sites, especially
for diverticulosis and angiomas 'l However, it is not clear whether adequate bowel preparation is
necessary for patients with PPB.

The purpose of this study was to explore the effect of inadequate bowel preparation on repeated
colonoscopy in patients with PPB.
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2. Methods
2.1 Study design and participants

This retrospective descriptive observational study was conducted at The First Affiliated Hospital of
Ningbo University from 2010 to 2020. The inclusion criteria were as follows: 1) patients with bleeding
after polypectomy, 2) patients treated with colonoscopy within 24 hours after bleeding, and 3) patients
who did not receive adequate bowel preparation (oral laxatives). We excluded seven patients whose main
outcome indicators were not clearly described and two patients whose baseline characteristics were
missing. Ultimately, a total of 34 patients were included in this analysis (figure 1). The trial complied
with the Declaration of Helsinki, and the study protocol was reviewed and approved by the Ningbo First
Hospital Ethics Committee. We did not obtain informed consent from every individual patient because
of the retrospective observational design of the study. The study was registered at Clinical Trials.gov
(NCT 04468737) on 07/11/2020.

Delayed PPB is defined as bleeding within 1 to 21 days after colonoscopic polypectomy!'2l. All
patients who met this criterion were enrolled in the study. The following data were collected: electronic
medical records (sex, age, height, body weight, chronic medical illness and history of abdominal surgery),
outcome indicators of interest (diagnostic rate, ileocecal intubation, repeated colonoscopy, endoscopic
therapy, the success rate of treatment) and clinical outcomes (surgery, transfusion requirement, lengths
of stay (d), cost ($)). All data were verified by two independent researchers.

Patients with PPB undergoing urgent
colonoscopy (1=43)

Excluded patients, with reasons
Main outcome indicators not clearly deseribed (#=7)
Incomplete baseline data (#=2)

3

Patients analyzed (#=34)

¥ Y

Enema group (1-6) Irrigation group (17-28)

Figure 1: Flow chart of patient selection.
2.2 Statistical Analysis

Continuous variables were expressed as the mean and standard deviation or median and interquartile
range (IQR) as appropriate and were compared using Student’s t-test or the Mann—Whitney U test.
Categorical variables were expressed as numbers and percentages, and the chi-squared test or Fisher’s
exact probability method was used for. P < 0.05 were taken to indicate statistical significance. Statistical
analysis was carried out using SPSS version 21 (SPSS, Chicago, IL, USA).

3. Results

A total of 34 patients were included in this study. There were 29 (85.3%) males and 5 (14.7%) females
with a mean age of 56.7+9.7 years (table 1). Nineteen (55.9%) patients had chronic diseases, including
hypertension, diabetes, heart disease, haemophilia and others. Eight patients had a history of abdominal
surgery. None of the patients had adequate bowel preparation. Six patients were prepared by enema, and
28 patients were prepared by endoscopic irrigation (without bowel preparation, use saline to properly
flush through the lumen of the endoscope). After the first colonoscopy, most of the patients recovered
and were discharged to their homes, and only three patients needed a second colonoscopy.

The origin of the bleeding was identified in every patient included in the study, for a diagnostic rate
of 100%. A total of 19 (55.9%) haemorrhagic foci in the left colon. The ileocaecal intubation rate of the
enema group was 16.7%, and the ileocaecal intubation rate of the irrigation group was 57.1%. The total
ileocaecal intubation rate was 50.0%. There was no significant difference between the two groups (P =
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0.175). All cases but one had a clip placed on the resection site, which may helped re-locating it. The
majority of cases (97.1%) had single resections. Only three patients in the irrigation group needed
secondary colonoscopy to stop the bleeding; the total rate of secondary enteroscopy was 8.8%. The rate
of endoscopic therapy and the success rate of therapy were 100% (table 2).

None of the patients needed surgery. Three patients required blood transfusions, and one case was
complicated with haemophilia. The median lengths of stay were 7.5 days (quartiles, 6.0-13.0) and 7.5
days (quartiles, 5.6—10.5) in the irrigation and enema groups, respectively. There was no significant
difference in length of stay between the two groups (P = 0.586). The mean treatment cost of the irrigation
group was 1585.3+1402.4 dollars, and that of the enema group was 1206.3+516.8 dollars; the overall
median cost was 1518.4+1292.7 dollars. There was no significant cost difference between the two groups
(P=0.523) (table 3). In our study, there were no other adverse reactions, such as perforation.

Table 1: Baseline characteristics of the study participants.

Parameter Total Enema (n = 6) Irrigation (n = 28) P-value
Age, mean £ SD, y 56.7+9.7 57.8+4.0 56.5+10.6 0.759*
Sex, n (%)
Male 29 (85.3) 4(66.7) 25(89.3) 0.205"
Female 5(14.7) 2(33.3) 3(10.7)
Height, mean £ SD, cm 168.1 £6.7 169.3+8.5 167.9+£6.3 0.630°
Weight, mean + SD, kg 66.2+11.5 68.1+10.2 65.8+11.9 0.663*
BMI, mean £ SD, kg/m? 233+34 23.6+2.1 233+3.6 0.805°
Chronic medical illness, n (%) 19 (55.9) 3 (50.0) 16 (57.1) 1.000°
Hypertension 14 (41.2) 3(50) 11(39.3) 0.672%
Diabetes 3(8.8) 0(0.0) 3(10.7) /
Inflammatory bowel 0 (0.0) 0(0.0) 0(0.0) /
disease
Haemophilia 1(2.9) 0(0.0) 1(3.6) /
Heart disease 4 (11.8) 0(0.0) 4(14.3) /
Other 4 (11.8) 0(0.0) 4(14.3) /
History of abdominal surgery, 8(23.9) 0(0.0) 8(28.6) /
n (%)
Appendicitis 5(14.7) 0(0.0) 5(17.9) /
Colon surgery 1(2.9) 0(0.0) 1(3.6) /
Gynaecological surgery 1(2.9) 0(0.0) 1(3.6) /
Hernia surgery 1(2.9) 0(0.0) 1(3.6) /

2 Two-sample t-test; ® Fisher‘s exact probability method

Table 2: Comparison of endoscopic outcomes between the enema group and the irrigation group

Group Total Enema (n = 6) Irrigation (n = 28) P-value
Diagnostic rate, n (%) 34 (100) 6 (100.0) 28 (100.0) /
Ileocaecal intubation, n (%) 17(50.0) 1(16.7) 16 (57.1) 0.175°
Repeated colonoscopy, n (%) 3 (8.8) 0(0) 3(10.7) /
Endoscopic therapy, n (%) 34 (100.0) 6 (100.0) 28 (100.0) /
Success rate of therapy, n (%) 34 (100.0) 6 (100.0) 28 (100.0) /
Location, n (%)
Proximal colon 15(44.1) 2(33.3) 13(46.4) 0.672°
Cecum 0(0.0) 0(0.0) 0(0.0) /
Ascending 6(17.6) 0(0.0) 6(21.4) /
Transverse 9(26.5) 2(33.3) 7(25.0) 0.644°
Left colon 19(55.9) 4(66.7) 15(53.6) 0.672°
Descending 0(0.0) 0(0.0) 0(0.0) /
Sigmoid 8(23.5) 3(50.0) 5(17.9) 0.126°
Rectum 11(32.4) 1(16.7) 10(35.7) 0.638°
Prophylactic clipping, n (%)
Yes 33(97.1) 6(100.0) 27(96.4) 1.000
No 1(2.9) 0(0.0) 1(3.6)
Single resections, n (%)
Yes 31(91.2) 6(100.0) 25(89.3) 1.000
No 3(8.8) 0(0.0) 3(10.7)

b Fisher‘s exact probability method

Published by Francis Academic Press, UK
-3-



Frontiers in Medical Science Research

ISSN 2618-1584 Vol. 5, Issue 9: 1-5, DOI: 10.25236/FMSR.2023.050901

Table 3: Comparison of clinical outcomes between the enema group and the irrigation group

Group Total (n = 34) Enema (n = 6) Irrigation (n =28) | P-value”
Surgery, n (%) 0 (0.00%) 0 (0.00%) 0 (0.00%) /
Transfusion requirement, 7 (%) 3 (8.8%) 0 (0.00%) 3 (10.7%) /
Length of stay, median (quartiles), d 7.5 (6.0-12.3) 7.5 (5.6-10.5) 7.5 (6.0-13.0) 0.586°
Cost, mean (SD), § 1518.4 £1292.7 1206.3+516.8 1585.3 £1402.4 0.5232

2Two-sample t-test;  Mann—Whitney’s U-test.

4. Discussion

This is a retrospective descriptive study to explore whether adequate bowel preparation is needed for
repeated colonoscopy in patients with PPB. We reported retrospective data from 34 patients with PPB in
a university-affiliated hospital in eastern China. In our study of patients with PPB, the rate of localization
of the bleeding source was 100%, and endoscopic therapy success was also achieved in all 34 even if the
bowel preparation was inadequate. This study noted a shorter hospitalization time and a lower treatment
cost than other studies ['3].

The usual bowel preparation process requires oral polyethylene glycol electrolyte solution or
nasogastric tube irrigation, but because of the aversive taste, patients are highly prone to nausea and
vomiting in the process; additionally, the preparation takes longer than an enema or irrigation!'¥,
Nasogastric tube insertion is one of the most uncomfortable bedside procedures, and the patient's score
of discomfort is similar to that of fracture reduction or abscess drainage!'l. Although the methods of
bowel preparation in our study may not be adequate, patients suffer less and are more receptive. In a
study by Jing LI et al. ['¥], the median duration of hospitalization of patients with urgent colonoscopy was
ten days, and the average hospital stay reported by Naoyoshi Nagata et al. ['® was 10.3 days, both of
which are longer than what was observed in our study. According to the current guidelines, a colonoscopy
should be performed after adequate bowel preparation for haemodynamically stable patients 7). Our
research shows that simple endoscopic irrigation or moderate enema is sufficient for patients with PPB
while causing less suffering and taking less time than conventional preparation. To the best of our
knowledge, few studies to date have focused on or even discussed the most appropriate and evidence-
based pre-procedural preparation for this set of patients. Thus, our study provides an efficient and
sufficient solution. It is hoped that our study can provide a reference for bowel preparation in patients
with PPB.

A meta-analysis ['8] of 12 studies on urgent colonoscopy found an 88.6% localization rate of the
bleeding source and a rate of endoscopic treatment rate was 34.0%. In our research, however, both of
these indicators were 100%. There are several possible reasons for this difference. First, in all but one of
the patients in our study, a clip was used after the first colonoscopy to prevent bleeding; the clip acted as
a marker, which made it easier for operators to identify the source of the bleeding. Second, in our study,
most of the bleeding patients had had only one polyp removed, which made it easier to locate the source
of the bleeding, and the previous colonoscopy provided a reference for the doctors who later stopped the
bleeding.

In contrast to previous studies, our study had a low ileocaecal intubation rate, but it did not seem to
affect the rate of diagnosis or the success rate of treatment. In a study by Jing LI et al. '], the ileocaecal
intubation rate in urgent colonoscopy was 66.9%, compared with 50.0% in our study. One potential
reason may be the different habits of individual endoscopists; some endoscopists did not enter the caecum
after finding the source of the bleeding. In our study, three patients needed secondary colonoscopy to
stop bleeding, and one of them had haemophilia; in all cases, the bleeding was successfully stopped
without adequate bowel preparation, which saved a considerable amount of time for the patients. This
may suggests that inadequate bowel preparation may be viable for such patients.

This study has some limitations. First, this was a retrospective, single-centre study, and the sample
size was relatively small; as a result, the effect estimates were imprecise. We were unable to collect data
such as the cleanliness of each intestinal segment from electronic medical records; therefore, large-scale
clinical trials need to be performed to verify the generalizability of the present conclusion. Second,
compared with other studies, our study had a low ileocaecal intubation rate; however, this discrepancy
did not seem to affect our diagnosis rate or the effectiveness of treatment. Third, our study merely found
that the treatment of post-polypectomy bleeding may not require adequate bowel preparation; our
conclusion cannot be extended to lower gastrointestinal bleeding with other aetiologies. Fourth, the most
resection sites were marked with a clip to facilitate their re-location, it could have had an influence on
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the study results, however, this is precisely the characteristic of PPB patients.

In summary, our study examined the need for adequate bowel preparation in patients with PPB when
they underwent repeat endoscopic treatment. Our results showed that urgent colonoscopy in patients with
PPB was effective, the hospitalization time was short, and the cost was low even if the bowel preparation
was abbreviated. However, further prospective randomized studies with larger sample sizes are needed
to confirm this finding.
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