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ABSTRACT

Introduction: The aim of this study is to evaluate repeated colonoscopy results after a failed procedure due
to inadequate bowel cleansing.

Materials and Methods: Patients who underwent colonoscopy between the dates of January 2014 and De-
cember 2019 were included in the study. Patients' distance from the hospital, appointment times, repeated
colonoscopy times, demographic data, and predictive factors were evaluated.

Results: There were 522 (5.1%) patients who had failed procedure due to insufficient bowel cleansing among
the 10,420 colonoscopy procedures. Failure rates were increased in each repeated colonoscopies (21.8%,
25%, and 33.3%). In repeated second colonoscopy, if the procedure was on the same day and the next day,
it was associated with a high success rate (odds ratio [OR]=3.31, 95% confidence interval [CI]=0.91-12.36;
p=0.048, OR=3.22, 95% CI=1.26—8.24; p=0.011, respectively). Elder age (OR=1.04, 95% Cl=1.02-1.06;
p<0.001), diabetes mellitus (OR=5.23, 95% CI=2.92-9.38; p<0.001), neurologic disorders (OR=7.02, 95%
Cl=3.12-15.8; p<0.001), and constipation (p<0.001) were defined as risk factors for inadequate bowel
cleansing. Patients who did not attend the second recurrent colonoscopy appointment had a significantly
higher distance from the hospital compared to the patients who attended the appointment (p<0.001).

Conclusion: The failure rates in repeated colonoscopies after inadequate bowel preparation continue expo-
nentially. In this difficult patient group, failure rates can be reduced by repeating colonoscopy on the same
day or the next day. It is extremely important to know the risk factors before the procedure and to determine
patient management accordingly.
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Introduction be provided to visualize and evaluate the entire mucosa.

Colonoscopy is a unique endoscopic procedure that is Insufficient bowel preparation causes overlooked patho-

widely used in the diagnosis of colon diseases and ac- logical lesions, repetition of the procedure, loss of labor
cepted as the gold standard for imaging the colon.”’ Inthe ~ and time, cost increase, and decreased patient satisfac-
colonoscopy procedure, adequate colon cleansing should  tion.?? However, inadequate bowel cleansing is reported
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in up to 25-30% of all colonoscopies.*”! In the previous
studies, the determinants of poor bowel preparation were
shown as having a previous inadequate bowel prepara-
tion, long waiting time, advanced age, male gender, and
concomitant diseases./®®

There is no consensus on the management of colonoscopy
procedures that fail due to insufficient bowel cleansing.
While the European Society of Gastrointestinal Endos-
copy recommends repeating the procedure the next day
if possible, American guidelines recommend trying the
same-day recovery methods or canceling the procedure
and repeating the procedure within 1 year.®!

The aim of this study is to examine the results of repeat-
ed colonoscopies and management protocols in patients
who had a failed first colonoscopy because of inadequate
bowel cleansing. The secondary aim is to reveal the pre-
dictors of failures in repeated colonoscopies.

Materials and Methods

Colonoscopy procedures performed in the endoscopy
unit of Gaziosmanpasa Universty University (GOP) Fac-
ulty of Medicine between the dates of January 2014 and
December 2019 were retrospectively scanned. Ethical
approval was obtained from the local ethics committee
of GOP Faculty of Medicine (approval number: 20- KAEK-
188).

Our hospital is a tertiary reference hospital serving ap-
proximately 600.000 people and accepting referrals from
nearby provinces with rural areas. Two-thirds of the cen-
tral population lives in rural areas. The distance to the city
center varies between 20 and 120 kilometers (km), and pa-
tients usually reach the hospital with their own means.
In our unit, colonoscopy is performed on an average of
2000 patients annually. Colonoscopy appointments are
made during the outpatient clinic examination. The max-
imum appointment time is 180 days for outpatients and
non-emergency patients in routine procedures. All endos-
copies were performed by experienced general surgery
specialists and gastroenterologists.

Patients who failed the procedure due to insufficient
bowel cleansing after the first colonoscopy procedure
were examined. The anamnesis, clinical data, and ad-
dress information of the patients were examined and
recorded from the hospital database. The distance of
the patients from the residence information to the hos-
pital was obtained from the hospital database and it was

calculated in kilometers. Failed colonoscopy due to in-
sufficient bowel cleansing was determined by the colo-
noscopy reports created by the endoscopist and colon
segment images recorded in the image transfer system.
Successful colonoscopy was determined by the endosco-
py report and the images that the cecum/terminal ileum
had been visualized. The time between the first, second,
third, and fourth colonoscopies was investigated if there
was a repeated colonoscopy. Repeated colonoscopies
were performed by the endoscopists who performed the
first colonoscopy. Successful colonoscopy reports of the
patients were recorded in terms of pathologies (polyps
and neoplasia).

Patients under 18 years of age, failed colonoscopies due
to any reason other than insufficient bowel preparation
(pain, hypoxia, hypertension, etc.) and emergency colo-
noscopy procedures were excluded from the study.

Bowel Preparation and Colonoscopy Procedure

The patients were informed both by written information
and verbally by the endoscopy nurse about the prepara-
tion the bowel. The patients were instructed to start bowel
preparation 24-48 h before the colonoscopy procedure.
They were ordered to eat only liquid foods (strained soup,
pulp-free fruit juices, etc.) and drink plenty of water (at
least 3 L/day) 24 h before, provided that they do not take
anything orally after 00:00 at night before the procedure.
They were instructed to drink a laxative solution (Senno-
side A + B calcium) containing 250 ml of senna by mixing
with water or fruit juice, one at the noon, and one in the
evening of the day before the procedure. An additional
laxative dose was taken with approximately 1.5 L of water
for the patients who had the procedure in the morning in
repeated procedures on the same day. In the procedures
performed the next day, the same laxatives were repeated
with plenty of water in the evening and in the morning,
and the colonoscopy was performed the next morning.
Before the colonoscopy procedure, intravenous vascular
access was established, 2 L/min oxygen was provided by
nasal cannula, and the pulse rate and oxygen saturation
were monitored using a mobile pulse oximeter. 2-3 mg
midazolam and 50 mg pethidine HCI administered intra-
venously for sedation. Moderate sedation has generally
been successful. Additional doses were administered in
case of necessity during the procedure. Colonoscopy pro-
cedures were performed with Olympus and Fujinon brand
colonoscopy devices.
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Statistical Analysis

Statistical analysis of the data was performed with the
SPSS (SPSS Inc., Chicago, IL, USA) package program. The
normal distribution of the data was tested with the Shap-
iro-Wilk test. A comparison of continuous variables be-
tween the two independent groups was carried out with
the Students’ t-test for normally distributed data, and the
Mann-Whitney U-test for non-normally distributed data.
The proportion comparisons and relationship analyzes
between categorical variables were performed by the Chi-
square test or Fisher’s exact test in accordance with the
number of data in crosstab cells. The statistical signifi-
cance level was accepted as p<0.05. Univariate and Mul-
tivariate Binary Logistic Regression analysis was used to
determine the factors affecting the success of adequate co-
lon cleansing. According to the univariate model results,
variables with p<0.01 significance level were included in
the multivariate model. Odds ratio (OR) and 95% Confi-
dence interval (CI) values were also calculated for each
parameter found statistically significant in the multivari-
ate logistic regression analysis.

Results

There were 10.420 patients who underwent the first colo-
noscopy within the established time interval. The pa-
tient flow chart is summarized in Figure 1. Colonoscopy
was failed in 522 patients (5.1%) due to insufficient bowel
preparation. Of these patients, 300 (57.5%) were male and
222 (42.5%) were female. The mean age of the patients was
63.74+13.54 years. The average distance of the patients to
the hospital was 44.92+32.18 km. The data of 432 (82.7%)
patients who had a failed first colonoscopy and came to
the second appointment were available and these pa-
tients constituted our main study group. Data were not
available for the other 90 patients (17.2%), as they did
not come to the second appointment or had the proce-
dure performed in another center. Of the 432 patients who
came to the second appointment, 248 (57.4%) were male
and 184 (42.6%) were female. Of the other 90 patients, 52
(57.8%) were male and 38 (42.2%) were female. Age and
gender distributions were statistically similar (p=0.948
and p=0.263, respectively). The mean age of these 432 pa-
tients was 64.07+13.23, and the mean age of 90 patients
was 62.17+14.90 years. The average distance of 90 patients
who did not attend (58.52+32.70 km) was significantly
higher than the 432 patients that attended (42.09+31.37
km) the second appointment (p<0.001).
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Figure 1. Colonoscopy patients flow chart.

338 (78.2%) of 432 patients who underwent the second
colonoscopy had sufficient bowel cleansing and were
named Group I. Colonoscopy was failed in 94 (21.8%) pa-
tients due to insufficient bowel cleansing and they were
classified as Group II. Demographic and patient clinical
characteristics between these two groups are compared
in Table 1. Age and comorbidity rates were statistically
significantly higher in Group II (p<0.001). In addition, the
rates of diabetes mellitus and neurological diseases (car-
diovascular disease) were significantly higher in Group II
(p<0.001). Constipation was found to be a risk factor in
the failed second colonoscopy in patients who had con-
stipation as a colonoscopy indication (p<0.001) (Table 1).

The appointment (procedure) times for the second pro-
cedure and the distance of the patients to the hospital
were compared between Group I and Group II (Table 2).
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Table 1. Comparison of socio-demographic characteristics, comorbidities, and indications between the groups

Group | (n=338) Group Il (n=94) P

Gender (F/M) (n) 144 /194 40 /54 0.993°

Age (years) median (min-max) 64 (18-91) 71 (41-89) <0.0012

Distance to the hospital (km) median (min-max) 40 (5-160) 45 (5-130) 0.0722

n % n %

Comorbidities 205 60.7 82 87.2 <0.001°
Diabetes Mellitus 44 13.0 35 37.2 <0.001®
Neurological Disease 14 4.1 19 20.2 <0.001"
CHF 40 11.8 11 11.7 0.972°
CRF 18 5.3 7 7.4 0.436°
Dementia/Alzheimer's 15 4.4 9 9.6 0.054°
Hypertension 54 16.0 19 20.2 0.332°
Cirrhosis 6 1.8 5 5.3 0.067°
Other 37 10.9 9 9.6 0.703°
Unspecified 14 4.1 4 4.3 1.000c

Indications
Constipation 80 23.7 43 45.7 <0.001®
Weight loss 14 4.1 2 2.1 0.540c
Diarrhea 32 9.5 4 4.3 0.106°
Polyp/Tumor Control 35 10.4 11 11.7 0.708°
Anemia 33 9.8 13 13.8 0.258°
Rectal Bleeding 40 11.8 3 3.2 0.013°
Abdominal Pain/Dyspepsia 68 20.1 13 13.8 0.167°
Other 6 1.8 3 3.2 0.416°
Unspecified 5 1.5 1 1.1 1.000°

aMann Whitney U test; "Chi-square test; °Fisher exact test; CHF. Congestive Heart Failure; CRF: Chronic Renal Failure; FOBT: Fecal Occult
Blood Test; F: Female; M: Male; km: kilometers.
.

Table 2. Comparison between successful and failed groups in the second colonoscopy in terms of appointment

time and distance to hospital

Group | (n=338) Group Il (n=94) P
n % n %
Appointment time Same day (n=30) 27 8 3 3.2 0.1062
Next day (n=59) 53 157 6 6.4  0.020°
Appointmen time (mediantIQR) 3047 41167 0.526°
Distance to the hospital (km) <20 km (n=170) 141 417 29 30.9 0.0562
220 km (n=262) 197 58.3 65 69.1  0.056°

aChi-square test; ®"Mann Whitney U test; IQR: Interquartile range.
I —

Colonoscopy was repeated on the same day in 30 patients  this rate was not statistically significant (p=0.106). In the
and the next day in 59 patients. Although the success colonoscopies repeated the next day, the success rate was
rate was higher in procedures repeated on the same day, statistically significantly higher (p=0.020, Table 2).
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The comparison of polyp and tumor detection rates be-
tween patients with adequate bowel cleansing in the sec-
ond colonoscopy and patients with recurrent colonoscopy
(third and fourth) is presented in Table 3. There was no
statistically significant difference between the groups
(p>0.05).
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equate bowel cleansing are given in Table 4. Gender and
comorbidity variables (congestive heart failure, chronic
renal failure, and hypertension) which were not found to
be significant in the univariate model (p>0.01) were not
included in the multivariate model. Variables found to be

significant in the univariate model but not significant in

The results of univariate and multivariate binary logistic =~ the multivariate model were also not included in the final

regression analysis performed to determine the factors  model. According to the multivariate model results, if the
and OR values on successful colonoscopy asaresultofad-  age of the patient who applied was 1 unit younger it in-

Table 3. The comparison of polyp, tumor detection rates, and polyp size between patients with adequate bowel

cleansing in the second colonoscopy and patients with recurrent colonoscopy (third and fourth)

Adequate colonoscopy Third and fourth P
(second) adequate colonoscopy
n=338 n=49
n % n %

Polyp 60 17.8 9 18.4 0.9162
Tumor Mass 7 2.1 1 2 1.000°
Polyp Size

<10 mm 50 14.8 9 18.4 0.5152

=10 mm 10 3 0 0 0.622°

aChi-square test; PFisher exact test mm: milimeters.

Table 4. Univariate and multivariate logistic regression analysis results

Univariate Multivariate
p OR (CI 95%) p OR (CI 95%)

Gender 0.993
Age* <0.001 1.04 (1.02-1.06) <0.001 1.04 (1.02-1.06)
Distance to the hospital (km)

<20 km 0.058 1.60 (0.99-2.61) 0.043 1.77 (1.02-3.06)
Time

Same day 0.080 2.97 (0.88-10.2) 0.048 3.31(0.91-12.36)

Next day 0.017 2.91(1.21-7.01) 0.011 3.22(1.26-8.24)
Comorbidities

Diabetes Mellitus <0.001 3.96 (2.35-6.70) <0.001 5.23(2.92-9.38)

Neurological Disease <0.001 5.86(2.81-12.2) <0.001 7.02 (3.12-15.8)

Dementia/Alzheimer’s 0.060 2.28 (0.97-5.39) 0.084

CHF 0.972

CRF 0.438

Hypertension 0.333

*Protective effect (Since OR <1, 1/0R conversion was made); The reference value for additional disease: Presence; The reference value for

distance to the hospital: >20 km; Reference value for time: >1 day; CHF: Congestive Heart Failure; CRF. Chronic Renal Failure; km: kilometers;

OR: Odds ratio; Cl: Confidence interval.
]
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creased the success of 1.04 (1.02-1.06) times. Being closer
than 20 km to the hospital increased the success by 1.77
(1.02-3.06) times compared to those far from 20 km. The
procedure applied on the same day increased the success
by 3.31 (0.91-12.36) times, and the procedure applied the
next day increased the success by 3.22 (1.26-8.24) times.
The success was increased by 5.23 (2.92-9.38) times in
patients who had not a diagnosis of diabetes mellitus
compared with the patients had. If the patients had not
a diagnosis of neurological diseases, the success rate was
increased 7.02 (3.12-15.8) times (Table 4).

Repeated colonoscopies after a failed second colonoscopy
were also investigated. Consecutive colonoscopy results
are shown in Figure 2. A third colonoscopy was performed
for 60 of 94 patients who failed the second colonoscopy
due to insufficient bowel cleansing. In 15 (25%) of 60 pa-
tients, the procedure was failed again due to insufficient
bowel cleansing. Nine of the 15 patients did not attend
the recurring appointments and six patients had a fourth
colonoscopy. It was observed that the procedure was un-
successful in two (33.3%) of six patients who underwent
colonoscopy for the 4th time, again due to insufficient
preparation quality. These two patients did not attend the
fifth appointment.

Discussion

This study investigated the results of repeated colono-
scopies which had been failed due to insufficient bowel
cleansing. In addition, the risk factors for insufficient
bowel preparation were characterized. While the failure
rate in repeated second colonoscopy was 21%, it was 25%
and 33%, respectively, in subsequent colonoscopies. Th-
ese results showed that this group is a specific and diffi-
cult patient group compared to the patients who under-
went colonoscopy in the general population. In addition,
success rates of colonoscopies performed on the same
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Figure 2. Results of the repeated colonoscopies.

day and next day in repeated procedures were shown to
be significant in multivariate analysis. Constipation, elder
age, diabetes mellitus, and presence of neurological dis-
eases have been shown to be risk factors for insufficient
bowel preparation.

Failure due to poor bowel preparation — wastes extra time
and cost for this patient group. This situation has encour-
aged institutions to frequently review and reconsider
bowel preparation policies. In the current study, many
parameters were examined to maximize the effectiveness
of the preparation in repeated colonoscopy procedures
and to determine risk factors. First of all, success rates of
colonoscopies repeated on the same day, and the next day
were found to be higher. Similar to this, in a prospective
study, it was reported that it would be a safe and effective
procedure if the colonoscopy that failed due to insuffi-
cient bowel cleansing was repeated in the afternoon with
an additional laxative dose.'? In another retrospective
study, patients who underwent repeated colonoscopy af-
ter insufficient cleaning were examined in two groups as
the next day and the other days, but there was no differ-
ence between the two groups.™

A major problem with repeated colonoscopies was that
patients did not come to the colonoscopy appointment.
Approximately one-fourth of the patients did not come to
the appointment in repeated procedures. Considering the
rate of polyps and neoplasia detected in repetitive proce-
dures in our study, this was seen as an important prob-
lem. Although our institution is a referral and tertiary
reference hospital, as we have stated before, the majority
of the patients living in rural areas. Therefore, we com-
pared the distances to the hospital between the patients
who attended and did not attend the second colonoscopy
appointment. The distance from the hospital was statisti-
cally higher in the group who did not come. It is necessary
to be careful when making appointments in this patient
group and to plan the management well.

One of the aims of the study was to reveal risk factors for
inadequate bowel cleansing. Elder age, constipation, dia-
betes mellitus, and the presence of neurological diseases
were determined as predictors for poor bowel preparation.
Inadequate bowel cleansing in elderly patients has been
associated with causes such as comorbidities, difficulty in
compliance with bowel cleansing, and polypharmacy.t"
Consistent with findings from other studies constipation,
neurological diseases, and diabetes mellitus were also sig-
nificantly associated with inadequate bowel cleaning.!®)
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As expected, inadequate bowel cleansing is shown to be
an important risk factor in repeated colonoscopies. Simi-
lar to other studies, it was observed that the rate of detect-
ing polyps, adenomas, and colorectal neoplasia increased
significantly when the bowel preparation was adequate.
18191 In addition, it was shown that prolonging the ap-
pointment period negatively affects bowel cleansing.®"!
The appointment period was longer in the patient group
who failed the second colonoscopy. The effect of increas-
ing appointment time can be explained by the fact that
patients forget bowel cleansing instructions and cause in-
correct or incomplete use of medicines, especially in rural
areas with low education levels.

There were some limitations of this study, one of which
was its retrospective design. Possible factors such as med-
ications used by patients and cleaning regimes could not
be clearly evaluated. In addition, an internationally valid
scoring system for bowel preparation was not used. How-
ever, this limitation is not specific to our study. There is no
consensus even among experienced endoscopists in the
evaluation of colon cleansing.?-?

As a result, the failure rate of repeated sequential colo-
noscopies continues to increase in the group of patients
who failed due to insufficient bowel cleansing in the ini-
tial preparation. This rate can be reduced by colonosco-
pies performed on the same day or the next day. In addi-
tion, knowing the risk factors for insufficient cleaning and
planning patient management accordingly is extremely
important in terms of cost and hospital resources. Maxi-
mum attention should be paid to the planning of the pa-
tient group living in rural areas and far from the hospital.
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