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Abstract— Background: Critical component of a successful colonoscopy is adequate bowel
preparation. Inadequate preparation has negative effects on both the community as a whole
and individuals.Aim and objective:We aimed todetermine the effect of poor bowel
preparation on patient willing’s to repeat colonoscopy.Patients and methods: A prospective
study, of 122 patients undergoing colonoscopy in Minia university hospital was conducted
between June 1, 2021, and June 1, 2022. Cases were divided into two groups according to the
degree of bowel preparation; group 1 (96 cases) including good and very good bowel
preparation, group 2 (26 cases) involving poor bowel preparation. Results:Of the 122
colonoscopies, cecal intubation failed in 7 cases of 96 of (group 1) (7.3%) and failed in 23
cases of 26 of (group 2) (88.5%); with a significant difference. Pain severity and anxiety
score was significantly higher in group 2 than group 1. There is a statistically significant
difference in the mean score for willingness to accept to repeat colonoscopy between groups
1 and 2 (6.29£1.44 vs 2.7+ 1.3). Conclusion:Poor bowel preparation not only had a
significant association with cecal intubation failure rate but also it decreases the patient
willingness to repeat the examination.
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Introduction

The general population and those at high risk are screened and diagnosed for colorectal
adenoma and carcinoma using colonoscopy as the standard procedure (1). The rate of
colorectal adenoma finding is highly correlated with the degree of bowel preparation (2-4).
Inadequate bowel preparation makes the colonoscopy technically more difficult, impairs the
endoscopist's assessment, and makes it harder to identify lesions. Endoscopists must have the
best bowel preparation possible to observe the intestinal mucosa clearly (5). Poor patient
compliance frequently results in poor bowel preparation. Age, sex, education levels,
individual preferences, and socioeconomic standing were found to be responsible for the
level of bowel preparation by Mahmood et al. (6). This conclusion emphasises the value of
patient education and motivation to increase compliance and achieve improved bowel
preparation (7,8).

Complete colonoscopy up to cecal intubation is mandatory for adenoma detection &
colorectal cancer screening. Even with extensive training and expertise, doing a colonoscopy
safely and to the best of one's ability is challenging. A colonoscopy's major quality indicator
is whether the cecum can be successfully intubated(9). Various patient-related factors related
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to colonoscopy outcomes have been reported in past studies. Age, gender, a high or low BMI,
bowel preparation, and a history of abdominal surgery and/or peritonitis were among these
contributing factors (10-13). However, there is little information on how bowel preparation
affects colonoscopy outcomes, and the patient willing’sto repeatcolonoscopywithin the same
other patient related factors such as age, gender and BMI.

The goal of this study was to determine the effect of poor bowel preparation on patient
willing’s to repeat colonoscopy within the same patient related demographic characteristics
and by the same endoscopist.

Patients and methods

From June 1, 2021, and June 1, 2022, a single-center prospective,study carried out at Minia
university hospital forlyear. The sample size was calculated taking as a universe the total of
960 colonoscopies per year, with a confidence interval of 95% and a margin of error of 5%,
which corresponds to a sample size of 122 patients. For the groups to be equivalent, a
stratified sampling was carried out for the 2 results of bowel preparation, corresponding to a
total of 61 patients in each group.

Colonoscopic indications included positive fecal occult blood test (FOBT) screening,
and/orassessment of symptoms such as abdominal pain, discomfort, or rectal bleeding. A
total of 122 colonoscopies were included & that were performed by one endoscopist and the
allowed cecal insertion time was 20 minutes.

The following factors led to the exclusion of patients: 1) urgent colonoscopy, 2)planned
therapeutic colonoscopy, 3) colon obstruction, 4) past history of colorectal or gastric surgery,
and 5) Patient opposition,6) severe co-morbidities, such as ascites, congestive heart failure,
chronic renal failure, and coronary artery disease within the previous six months, 7)
constipation, usually requiring the use of laxatives and characterised by fewer than three
bowel movements per week with hard stools, a sense of incomplete evacuation, or abdominal
discomfort; 8) Findings of pregnancy or lactation; and 9) IBD diagnosis; Informed consent
was obtained before the procedure. The Ethical Committee at Minia university Hospital
approved this study protocol.

Colonoscopy:

Following a preparatory bowel cleanse, every colonoscopy was carried out using an Olympus
CF-260 video colonoscope (Olympus Optical Co, Ltd, Tokyo, Japan), with a 2-L of
(Macrogol 3350+sodium sulphate+sodiumchloride+potassiumchloride+ascorbicacid+sodium
ascorbateSolution). We used the Boston-Bowel-Preparation-Scale(BBPS) assessment scale.
The BBPS is a standardized 9-point assessment scale for the colon. The structure of the colon
is divided into its three segments: right colon, transverse colon, and left colon. Each segment
is classified from 0 to 3 depending on the degree of soiling.

The colon segment would receive a score of 0 if the mucosa could not be seen due to food or
faeces residue; a score of 3 indicates that the colon segment's whole mucosa can be seen
clearly without residual discoloration, minor stool pieces, or opaque fluids. The sum total of
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the three segments represents the degree of soiling, so that a total <5 points shows poor
bowel preparation, while 6—7 shows good bowel preparation, and > 8 very good bowel
preparation(14).The bowel preparation was categorized by the endoscopist at the time of the
procedure.The patient received an on-demand bolus of diluted midazolam.

Data collection

A few of variables were monitored and included age, sex, body mass index (BMI),
comorbidities, bowel preparation scale, indication for colonoscopy, air/water nozzle
blockage, abdominal pain during colonoscopy, and cecal intubation rate.BMI was divided
into three categories: thin (BMI < 18.5), normal (BMI: 18.5-24.9), overweight (BMI > 25)
(15).

To evaluate patient anxiety, the State-Trait Anxiety Inventory (STAI) was utilised, while the
Numerical Rating Scale (NRS) was used to evaluate pain intensity (0-10). Heart rate (HR)
and oxygen saturation were monitored for all patients. Monitoring wasdone before, during,
and after the colonoscopy.Patients were taken to the recovery room after the endoscopy,
where the Aldrete score was used to evaluate how well they were recovering (16). When
Aldrete score was >9, patients were re-evaluated by STAI and NRS. A self-rated score from
0 to 10 points was used in a questionnaire to assess feelings to undergo another colonoscopy
if indicated (where 0 indicates great hesitancy to undergo colonoscopy again and 10 indicates
inclination to undergo colonoscopyagain if necessary).Complications was recorded such as
respiratory depression, bowel perforation and/ or bleeding.

Statistical analysis

Data were analyzed using SPSS, version 18.0 (SPSS Inc., Chicago, IL, USA).Chi-square tests
compared categorical variables, and an independent t-test was used to compare the mean
valueat baseline to assess homogeneity of the groups. To examine the difference between the
two groups, independent t-tests compared mean scores of pains,anxiety, and other outcome
variables. A p-value < 0.05 was considered significant.

Results

1. Demographic data

The study included 122 subjects undergoing colonoscopy in the endoscopy unit of the Minia
university hospital fromJune 2021 to June 2022. They were divided into two equal groups
based on how well their bowels had been prepared: good and very good bowel preparation
(group 1, n=96), and poor bowel preparation (group 2, n=26). Only 21.3% of the patients had
poor bowel preparation, whereas 78.7% of the patients had good or very good bowel
preparation. The most common indication for colonoscopy was symptomatic 68.8 %& 65.3%
in group 1 & group 2 respectively.

The average age was 51.5 years for patients with good & very good preparation (group 1) and
53.6 years for patients with poor bowel preparation (group 2), this being statistically
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insignificant. Among the patients with poor preparation, 53.8% were male and 46.2% were
female, without finding statistical significance (Table 1). The body mass index (BMI),
smoking and comorbidities of the 2 groups were almost the same. Baseline characteristics of
patients are summarized in (Table 1).

2. Intubation of the caecum and colonoscopy outcomes

Of the 122 colonoscopies, cecal intubation failed in 7 cases of 960f(group1) (7.3%) and failed
in 23 cases of 26 of(group2) (88.5%); with a significant difference (p= 0.001).
Interestingly,Air/ water nozzle blockage was significantly higher in group 2 than group 1 (p=
0.001).

Pain severity was significantly higher in group 2 than group 1 (p=0.0001). Additionally,
anxiety score was significantly higherin group 2 thangroup 1 (p=0.0001). The mean (SD)
score for willingness to accept to repeat colonoscopy has statistically significantly different
between the group 1 and group 2. (6.29+1.44 vs 2.7+ 1.3; P = 0.001) (Table 2).The
respiratory depression was never recorded. No perforation, bleeding, and other complications
due to colonoscopy were observed.

Discussion

The success of a colonoscopy is influenced by a number of factors. Complete colonoscopic
assessment is the goal of all colonoscopies performed, and effective bowel preparation is a
vital component of colonoscopic examination. According to Barrison IG et al.; 20% of cases
of incomplete colonoscopy are attributed to inadequate bowel preparation(17). For the
colonoscopist, an inadequately prepared bowel has a number of negative effects, including a
longer procedure time (18)and a higher risk of missing pathology (19).

When bowel preparation quality is poor (any colon segment BBPS score 2), current standards
further suggest that colonoscopic procedure be repeated as soon as possible(20, 21).
However, some endoscopists when face the situation of poor bowel preparation tries to
continue the colonoscopy procedure.In this study we focused on investigating the effect of
bowel preparation on colonoscopy outcome and the patient willing’s to repeat examination.
Colonoscopy was done by single endoscopist to fix the experience variable.

Colonic cleaning can be measured with several scales, one of the most validated being the
Boston scale, in which an adequate preparation is considered when the score is equal to or
greater than 6 (22). Within this prospective series of colonoscopies, 96 patients assessed as
good and very good bowel preparation while 26 patients assessedas poorly prepared. There
are no significant differences in each patient group's characteristics, including sex, age, BMI,
smoking, comorbidities, and indication.

Only when cecal landmarks, such as the ileocecal valve and the cecal strap fold, were clearly
photographed in our study did we consider cecal intubation successful. The results in this
study showed that cecal intubation failed in 7.3% of group one and failed in 88.5% of group



Sapporo Medical Journal

Volume 56, Issue 09, September 2022

twoof poor bowel preparation. Unfavorable outcomes from unsuccessful cecal intubation
include discomfort for the patient, barotrauma, and subsequent cecal reinsertion (23).

Studies have reported poor bowel preparation increase the time of washing and requests
much suctioning of debris(24). In the present study, the air/water nozzle blockage times were
significantly higher in group two of poor bowel preparation. A much stool in this group is the
cause of clogged nozzle. This finding suggests that frequent blockage will increase the patient
pain, prolong the time of procedure, and predispose to damage of endoscope channels.In
addition to high repair costs of damaged endoscope, there are negative impacts on clinical
practice where inadequate bowel preparation precludes complete colonoscopic examination.

Pain severity score and patients’ anxiety score was significantly higher in group of poor
bowel preparation. Finding that significant association of pain severity and anxiety score in
poorly prepared bowel implies that it is a prominent aspect of psychological distress in this
group. One of the golden rules in colonoscopy is to use air as little as you can. In this study
we used excess air insufflation to expand the lumen, in poorly prepared bowel. Additionally,
we used large volumes of water irrigation for the same reason. All these events are suggested
to increased pain severity.Our findings further support the idea that when patients feel severe
pain during colonoscopy then he knows about failure of cecal intubation, their anxiety could
be markedly increased pain severity, cecal intubation failures and anxiety of patient, all
predisposed to patient unwilling to repeat colonoscopy.

According to the BBPS, an adequate bowel cleansing is accomplished when the overall score
is > 6 points along with a score > 2 in each segment of the colon. Our findings suggest that if
left colon BBPS standardized 9-point assessment scale is zero or one, the endoscopist should
not insist to complete the colonoscopy. This is because your patient may suffer from severe
pain and more anxiety and his willing’s to repeat colonoscopy will be decreased.

Our study has a set of limitations. Being a single-center study, it may be challenging to
extend these findings to inadequate bowel preparation. Additionally, we did not take into
account aspects like the endoscopist's tiredness or the assistants' experience; instead, we
focused solely on the patient's factors. Additionally, because the majority of procedures were
indicated by symptoms, the study participants may represent a selected group.

Conclusion

Poor bowel preparation not only had a significant association with cecal intubation failure
rate but also it decreases the patient willingness to repeat the examination, and thus the
negative patient feelings will be transmitted to the community; and accordingly, the patient
acceptance for screening and follow up programs will be suppressed. In addition, the
frequent blockage of water / air nozzle may affect the endoscopy function and increases the
cost of repair.
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Good & very good bowel | Poor bowel preparation
preparation(n= 96) (n=26)
Age, mean (SD), y 51.5 (12.5) 53.6(11.4) 0.12
Sex, No. (%)

Male 49 (51.1) 14 (53.8)

Female 47 (48.9) 12 (46.2) 0.85
BMI, mean (SD) 23.4 (3.8) 239 (3.5) .20
Cigarette smoking

Current 35 (36.5) 8 (30.8)
Past 8(8.3) 2(7.7) 0.36
Never 53 (55.2) 16 (61.5)
Comorbidities
Hypertension 9(9.4) 4 (15.4) 0.23
Diabetes 7(7.3) 2 (7.6) 0.18
No other diseases 80 (83.3) 20(77) 0.24
Indication for colonoscopy (%)
Screening 30 (31.2) 9 (30.7) 0.19
Symptomatic 66 (68.8) 17 (65.3) 0.68

Table (1): Baseline ch

aracteristics of patients.

Table 2 Outcome of the Colonoscopy examination
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Patients, No./total No. (%)

Patients, No./total No.

(“o)
Outcome Good & very good bowel | Poor bowel preparation | P value
preparation(n= 96) (n=26)
Cecal intubation
2. 11.
Su?cess 89 (92.7) 3(11.5) 0.001*
Failed 7(7.3) 23 (88.5)
Alr/Water Nozzle blockage 53412 R 6404 0.001*
times/ procedure mean+SD
Pain severity mean+SD 42.8+7.4 53.2+10.8 0.0001*
Anxiety score mean+SD 47.5£7.15 51.849.15 0.0001*
Willingness to repeat 6.29+1.44 2713 0.001%

colonoscopy, mean+SD score




