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ABSTRACT

Objective: The aim of this study is to compare the results of repeat colonoscopies performed on the same day and by appointment in patients with
inadequate bowel cleansing.

Material and Methods: The study was designed as a prospective randomized controlled study. Eighty patients with inadequate bowel cleansing
detected in elective colonoscopies were included in the study. Patients were randomly divided into 2 groups: Group I: Same day group and Group II:
Appointment day group. Same day colonoscopy group was given day hospitalization, sennoside A+B calcium was given and colonoscopy procedure was
repeated. Patients in Group Il were rescheduled and standard colonoscopy preparation protocol was applied. Boston bowel preparation scale (BBPS) was
used for bowel preparation quality. Cecal intubation time, cecal intubation rate, procedure time, BBPS score and polyp detection rate were compared
between the groups.

Results: In the same-day group, 52.5% of the patients were female while 45.9% were female in the appointment group. There was no significant
difference between the two groups in terms of age or gender (p>0.05). The rate of cecum intubation was higher in the same-day group than it was in the
appointment group (p=0.022). The total BBPS score was 7.9+1.79 in the same-day group and 6.89+2.23 in the appointment group, and the difference
was statistically significant (p=0.03). When the two groups were compared in terms of tolerability of the procedure, no difference was detected (p>0.05).

Conclusion: Same-day colonoscopy is an effective method and can be performed safely in patients with inadequate bowel cleansing.
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INTRODUCTION

Colorectal cancer is an important cause of morbidity and mortality worldwide.
Approximately 550,000 deaths occur worldwide every year due to this cancer type
(1). Screening colonoscopies performed to reduce the incidence of colorectal cancer
aim to detect adenomatous lesions at an early stage (2).

Colonoscopy is an invasive imaging method used in the diagnosis of colon cancer.
Apart from its role in diagnosis, it is widely used because of its curative properties
in cases such as the removal of colon polyps, treatment of lower gastrointestinal
system (GIS) bleeding, stenting for stenotic lesions, and volvulus detorsion (3).
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Although colonoscopy is considered the gold standard for evaluating the colonic
mucosa, its diagnostic accuracy depends on the quality of the bowel preparation
(4). However, insufficients bowel preparation is a common problem in colonoscopy
practice. It has been reported in approximately 20-25% of all colonoscopies (5).
This causes pathological lesions to be overlooked, increases costs, decreases
patient satisfaction, and wastes workforce and time (6). In addition, recurrent bowel
cleansing may cause fluid, protein and calorie malnutrition in elderly patients (7).
Because of all these negative results, the feasibility of same-day colonoscopy has
come to the fore, instead of scheduled colonoscopy in patients with inadequate
bowel preparation. In their latest guideline, the European Society of Gastrointestinal
Endoscopy (ESGE) and the American Society of Gastrointestinal Endoscopy reported,
albeit with inconclusive evidence and cautious recommendation, that colonoscopies
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performed on the same day or the next day yield better results
compared to delayed colonoscopies (8,9).

In this study, we aimed to evaluate the effectiveness and
tolerability of repeat colonoscopies, both those performed on
the same day and those scheduled at a later time, in patients with
insufficient bowel preparation. To the best of our knowledge,
our study is the first prospective randomized controlled study
on this subject.

MATERIAL and METHODS

This prospective randomized controlled study was conducted
at the Department of General Surgery of Tokat Gaziosmanpasa
University. Approval for the study was obtained from the Tokat
Gaziosmanpasa University Ethics Committee (approval no: 20-
KAEK-089). Patients who had insufficient bowel cleansing in the
colonoscopies performed by the General Surgery Clinic under
elective conditions between 19 April 2020 and 19 April 2021,
and who agreed to participate in the study, were included.
During this period, 826 patients underwent colonoscopy in our
clinic. Adequate bowel cleansing was achieved in 730 of these
patients. Inadequate bowel cleansing was found in 104 patients.
Those who were using antipsychotics or antidepressants, those
under the age of 18, those who had previous stomach, colon or
rectal surgery, those who underwent emergency colonoscopy,
those who red-flag signs and symptoms for cancer and those
who did not want to participate in the study were excluded from
the study. In addition, since appropriate randomization could
not be performed for colonoscopies performed after 13:00,
these patients were also excluded from the study. After applying
these exclusion criteria, the remaining 80 people were equally
divided into groups (Figure 1).

Patients who mettheinclusion criteria and gave written informed
consent were randomized equally into two groups, a same-day
group and an appointment group, usings ealed envelopes.
Randomization was performed by a blinded physician who was
not present during the study. Eighty pre-preparedand mixeds
ealed envelopes were used. The patient’s envelope selection was
determined by re-mixing each time under the supervision of the
same faculty member. Demographic data of the patients, height,
weight, body mass index (BMI), and presence of morbidity were
recorded. Additional bowel cleansing medication was given
to the same-day group and the colonoscopy was repeated for
this group. The group was scheduled for a new appointment
according to the standard procedure. Colonoscopy is performed
on an average of 2,000 patients annually at our department.
Colonoscopy appointments are made during outpatient
examinations. The patients were informed by the endoscopy
nurse verbally and in writing about how bowel preparation
would be performed during the colonoscopy appointment. The
colonoscopy procedure was carried out by an endoscopist who

performs more than 250 colonoscopy procedures per year in
the clinic. All patients underwent colonoscopy using the same
Olympus device (serial number: CF-H170L).

A low fiber diet was recommended 72 hours before the
procedure for bowel cleansing. A sample written form was
provided for the recommended diet. As in our routine practice,
2 solutions (150 mL, 300 mg) containing sennoside A+B calcium
were prescribed. A written form containing instructions for
using the drug was also given. Sennozid A+B calcium should be
taken with at least 1.5 liters of water at 6 o’clock in the evening
and again at 5 oclock in the morning, one night before the
procedure. The patients with inadequate bowel cleansing in the
same-day colonoscopy group were admitted to the clinic. One
dose of sennoside A+B calcium, 150 mL (300 mg), was given to
be swallowed with 1.5 liters of water after the procedure. The
procedure was repeated 4 hours after the last dose (10). In the
second group, appointments were scheduled and standard
colonoscopy preparation protocol was applied.

The decision of whether the initial colonoscopy could be
continued due to inadequate bowel cleansing was made by
the physician performing the colonoscopy. The internationally
proven Boston bowel preparation scale (BBPS), which has been
used in many studies, informed this decision. According to this
scale, the right, middle, and left colon segments are scored
between 0 and 3. BBPS takes values between 0 and 9. A total
value of less than 5 means insufficient colon cleansing, as it
affects the polyp detection rate. In our study, re-colonoscopy
was recommended for patients with a BBPS less than five.
Patients who could not complete the colonoscopy due to
difficult anatomy or excessive looping, and those who could not
tolerate anesthesia due to comorbidities, were excluded from
the study.

Patients who underwent colonoscopy were sedated with 0.05
mg/kg midazolam and 0.5 mg/kg pethidine hydrochloride. In
both groups, pulse, blood pressure, and blood glucose levels
were measured before the second colonoscopy. In both groups,
the indication of the procedure, information about the physician
performing the procedure, the drugs used for sedation, the
duration of the procedure, the duration of cecum intubation,
the location of the detected lesions, and the presence of
complications were recorded. Additionally, BBPS, and whether
the procedure was incomplete (due to complications, pain, etc.)
were noted. Procedure time, cecum intubation rate, adenoma
or lesion detection rate, quality of bowel cleansing, and patients’
tolerability of the procedure were evaluated for both groups.

Statistical Analysis

Statistical analyses of the data obtained in our study were
performed using the SPSS (Version 22.0, SPSS Inc. Chicago, IL,
USA) package program. Descriptive statistics were presented
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Elective colonoscopy performed
in our unit between April 2019
and April 2020. (n=826)

Same day (n=40) |

Figure 1. Patient flow diagram.

as numbers (n) and percentages (%) for categorical variables.
The quantitative variables that were obtained by measurement
were presented as mean + standard deviation or median
(minimum-maximum) values depending on whether the data
were normally distributed or not. For the comparison of two
independent group data, the Student’s t-test was performed. A
cross-table and Pearson’s chi-square test were used to compare
qualitative variables between groups. In the comparison of
quantitative data between the groups, a t-test was used when
parametric assumptions were met. Inadequate bowel cleansing
is seen in from 5% to 30% of studies. Based on the assumption
that 10% of patients would have inadequate bowel preparation,
we calculated that we needed to include at least 80 patients
in the study with 80% power, 5% margin of error, and an effect
size of 0.3 (type | error, 5%). P<0.05 was considered statistically
significant.

RESULTS

In his study, 80 patients who underwent colonoscopy were
found to have inadequate bowel cleansing were included.
Patients were divided into two groups, with 40 patients in
the same-day group and 40 patients in the appointment
group. Since three patients in the appointment group did not
attend the control colonoscopy procedure, the second group
consisted of 37 patients. Of the patients, 38 (49.4%) were male
and 39 (50.6%) were female. The mean age was 57.6+12.99
(20-81). The frequency distributions and descriptive statistics
of quantitative variables regarding the age, additional diseases,
BMI, education level, and pre-procedure diet compliance status
of the participants are given in Table 1.

Adequate bowel preparation (n=722)

Excluding (n=24)

By appointment (40)

Table 1. Descriptive statistics of quantitative variables

Same day B y
appointment p-value
n=40
n=37
Age (avrg. £ SD) 53.13%£14.31 60.7+10.98 0.083
Gender (%)
Female 21 (52.5%) 17 (45.9%) 0.740
Male 19 (47.5%) 20 (54.1%)
BMI (avrg. + SD) 29.10+5.34 26.63+6.12 0.063
Education level (%)
Not literate 5(12.5%) 2 (5.4%) 0.129
Primary school 31 (77.5%) 29 (79.3%)
Middle -high school 1(2.5%) 4(10.3%)
University 3(7.5%) 4(10.3%)
Comorbidity (%)
Coronary artery disease 5(12.5%) 12 (32.4%) 0411
Hypertension 11 (27.5%) 10 (27%)
Diabetes mellitus 11 (27.5%) 7 (18.9%)
Asthma/COPD 2 (5%) 1(2.7%)
Neurological 2 (5%) 1(2.7%)
Diet compliance
One day 9 (22.5%) 7 (18.1%) 0.919
Two days 5(12.5%) 9 (24.3%)
Three days 26 (65%) 21 (56.7%)

SD: Standard deviation, BMI: Body mass index, COPD: Chronic obstructive
pulmonary disease

Ofthe 40 patients in the same day group, 21 (52.5%) were female,
and of the 37 patients in the appointment group, 18 (48.6%)
were female. The mean age of the patients was 53.13+14.31 in
the same-day group and 60.7+£10.98 in the appointment group.
BMI was 29.145.34 in the same-day group and 26.63+6.12 in the

appointment group.
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When evaluated in terms of the presence of chronic disease, 20
(50%) of 40 patients in the same-day group and 21 (56.7%) of
37 patients in the appointment group had at least one chronic
disease. In the same-day group, 5 patients (12.5%) had coronary
artery disease, 11 patients (27.5%) had diabetes mellitus, 11
patients (27.5%) had hypertension, 2 patients (5%) had asthma-
chronic obstructive pulmonary disease (COPD), and 2 patients
(5%) had neurological disease. In the appointment group, 12
patients (32.4%) had coronary artery disease, 7 patients (18.9%)
had diabetes mellitus, 10 patients (27%) had hypertension,
1 patient (2.7%) had asthma-COPD, 1 patient (2.7%) had
neurological disease.

In the same-day group, 9 patients (22.5%) followed a low fiber
diet for one day, 5 patients (12.5%) for two days, and 26 patients
(65%) for three days. In the appointment group, 7 patients
(18.1%) followed a low-fiber diet for one day, 9 patients (24.3%)
for two days, and 21 patients (56.5%) for three days. There was
no statistically significant difference between the two groups in
terms of age, gender, BMI, educational status, chronic disease
presence, and dietary compliance (p>0.05).

When the groups were examined in terms of procedure
indications, in the same-day group, 12 patients (30%) underwent
colonoscopy for abdominal pain, 11 (27.5%) for constipation, 6
(15%) for screening, 3 (7.5%) for diarrhea, 2 (5%) for occult blood
in the stool, 2 (5%) for anemia, 1 (2.5%) for weight loss, 1 (2.5%)
for rectal bleeding, 1 (2.5%) for post-polypectomy follow-up, and
1(2.5%) for other reasons. In the appointment group, 12 patients
(32.4%) underwent colonoscopy for abdominal pain, 9 patients
(24.3%) for screening, 8 patients (21.6%) for constipation, 2
patients (5.4%) for anemia, 2 patients (5.4%) for weight loss, 1
patient (2.7%) for post-polypectomy follow-up, 1 patient (2.7%)
for diarrhea, and 2 patients (5.4%) for other reasons (Figure 2).
There was no statistically significant difference between the two
groups in terms of procedure indications (p>0.05).

When the two groups were examined in terms of colonoscopy
quality indicators, the cecum was intubated in 37 of 40 patients
in the same-day group. In the appointment group, 27 of 37
patients were intubated. There was a statistically significant
difference between the two groups in terms of cecum intubation
(Table 2, p=0.022). The rate of adenoma detection was 20% in

Colonoscopy indications

Screening Bleeding Pain Post
polypectomy
control

the family

Colon cancer in Diarrhea

‘- - l'.fl-.F.F

Constipation Anemia Occult blood in Wight loss Other

= Same day ™ By appointment

Figure 2. Procedure indications of the patients in the study groups.

Table 2. Colonoscopy quality indicators
Same day By appointment
Colonoscopy procedure quality parameters n (%) %) p-value
n (%

Yes 37 (92.5%) 27 (72.9)
Cecal intubation status 0.022

No 3(7.5%) 10 (27.1)

Pain 1(33.3%) 0 (0%)
Causes of unsuccessful cecal intubation Inadequate bowel 2 (66.6%) 10 (100%)

preparation

Yes 8 (20%) 5(13.5%)

0.448

Polyp detection status No 32 (80%) 32 (86.5%)
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the same-day group and 13.5% in the appointment group, and
no statistically significant difference was found between the two
groups (p>0.05).

Cecum intubation times were calculated in the patients. Its time
was 9.24+3.35 minutes in the same-day group and 9.78+3.26
minutes in the appointment group. There was no statistically
significant difference between the two groups in terms of
cecum intubation time (Table 3, p>0.05).

Total processing times were calculated. It was 1622 + 4.83
minutes in the same-day group and 14.62+581 minutes in
the appointment group. There was no statistically significant
difference between the two groups in terms of total processing
time (Table 3, p>0.05).

The BBPS score was calculated for the total, right colon,
transverse colon, and left colon in both groups. The total BBPS
score was 7.9+1.79 in the same-day group, and 6.89+2.23 in the
appointmentgroup;astatistically significant difference wasfound
(p=0.032). The right colon BBPS score was calculated as 2.6+0.77
in the same-day group and 2.14+1.08 in the appointment
group. A statistically significant difference was found (p=0.033).
Transverse colon BBPS score was calculated as 2.6+0.74 in the
same-day group and 2.3240.88 in the appointment group, and
no statistically significant difference was found between them
(p>0.05). The left colon BBPS score was calculated as 2.7+0.56 in
the same-day group and 2.4240.72 in the appointment group;
a statistically significant difference was found (p=0.049); Table 4.

The two groups were compared in terms of tolerability of the
reintroduced bowel cleansing drug. In the same-day group,
6 (15%) of 49 patients experienced nausea, vomiting, and
abdominal pain after the intake. In the appointment group,
these symptoms were detected in 5 (13.5%) of 37 patients.
When the two groups were compared, no statistically significant
difference was found (p>0.05). While 37 (92.5%) of 40 patients
in the same-day group could take the full dose, 36 (97.3%) of 37
patients in the appointment group could take all of it. When the
two groups were compared, no statistically significant difference
was found (p>0.05) as shown in Table 5.

Colonoscopy findings were normal in 25 (62.5%) of the patients
in the same-day group. Polyps were detected in 8 patients (20%),
diverticula in 4 patients (10%), IBD in 2 patients (5%), and cancer

Table 3. Procedure and cecum intubation times of the patients in
the study groups

Durations Same day By appointment |

. -value
(minutes) (mean =+ SD) (mean + SD) P
Cecumintubation | ¢,/ 335 9.78+3.26 0526
time
Processing time 16.22+4.83 14.62+5.81 0.191

SD: Standard deviation

in 1 patient (2.5%). Colonoscopy results were normal in 21
(56.7%) of all 37 patients in the appointment group. Polyps were
detected in 5 patients (13.5%), diverticula in 4 patients (10.8%),
tumors in 1 patient (2.7%), and intestinal parasites in 1 patient
(2.7%) (Figure 3).

DISCUSSION

There are many studies on planning a second colonoscopy in
patients with inadequate bowel cleansing (11,12). However,
there is no consensus on an ideal bowel preparation method
and timing to be recommended for those patients (13). In the
split-dose regimen, the morning dose is thought to promote
clearance of gastrointestinal and pancreatobiliary secretions
that enter the colon in the interim (14). In a retrospective study
of Ben-Horin et al. (15), 6,990 colonoscopy procedures were
examined. Repeat colonoscopy was planned for 307 patients

Table 4. BBPS scores for colon segments

BBPS (Avrg + SD) Same day appoi?x:ment p-value
Total 7.90+1.79 6.89+2.23 0.032
Right colon 2.60+0.77 2.14+1.08 0.033
Transverse colon 2.60+0.74 2.32+0.88 0.142
Left colon 2.70+£0.56 242+0.72 0.049
BBPS: Boston bowel preparation scale, SD: Standard deviation

Table 5. Evaluation of study groups in terms of drug tolerability

. Same day B Y
Tolerance to medicine appointment | p-value
n (%)
n (%)
Nausea, vomiting, Yes 6 (15%) 5(13.5%)
pain after 0.852
medication No 34(85%) 32 (86.5%)
Took all the Yes 37 (92.5%) 36 (97.3%) 0343
medicine No 3(75) 127) '

Colonoscopy results

Bl

Other %,
inflammatory bowel disease [ 4
Diverticulum =45

Cancer = i

—
Polyp |t 3
orme!

0 5 10 15 20 25 30

B By appointment M Same day

Figure 3. Colonoscopy result.
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due to insufficient bowel cleansing. Examination of repeat
colonoscopies showed that the success rate of the procedure
decreased as it was repeated. When the patients were examined
according to the time of the second colonoscopy, the success
rate appeared higher in the colonoscopies performed the next
day; however, no statistically significant difference was found. As
a result of the study, it was recommended to plan a colonoscopy
the next day for the patients at risk due to inadequate colon
cleansing. In addition, it has been suggested that a randomized
controlled study is required to demonstrate the efficacy of next-
day colonoscopy in patients with inadequate bowel cleansing
(15). In a study by Murphy et al. (16), patients with insufficient
bowel cleansing were divided into two groups: The next-day
group and the non-next-day group. The rate of unsuccessful
control colonoscopy was found to be 29.8% in the next-day
group and 23.3% in the non-next-day group, while no statistically
significant difference was found between them.

In a prospective study by Akgul et al. (17), 60 patients with
inadequate bowel cleansing were given additional bowel
laxatives on the same day. The cecum intubation rate was 83.3%.
In addition, no complications were observed in 60 patients
who were given additional laxative. In the study, it was shown
that the second colonoscopy, performed on the same day
with additional medication in patients with inadequate bowel
cleansing, was effective and safe. However, since there was no
control group in the study, no comparison was made with non-
same-day colonoscopy results (16).

The two key quality indicators of colonoscopy are cecal
intubation rate and polyp detection rate (17). In its guide
published in 2017, ESGE reported that the cecum intubation
rate should be at least 90% as a colonoscopy quality indicator
(18). In our study, the cecum intubation rate was 92.5% in the
same-day group and 72.9% in the appointment group. When
the two groups were compared in terms of cecum intubation
rate, a significant difference was found in favor of the same-
day group. We think that the higher-quality preparation and
the higher rate of cecum intubation in the same-day group are
significant. Furthermore, the administration of additional bowel
cleansing agent on the same day to patients who have partial
bowel cleansing, therefore, affects the quality of the preparation
positively.

Another important colonoscopy quality indicator is the
adenoma detection rate. Polyp detection rate has been reported
to be more than 25% in many studies (19,20). In the ESGE 2017
guideline, it is suggested that the ADR should be at least 25%
(18). The polyp detection rate in our study was found to be
lower than it is in these studies. It was 20% in the same-day
group and 13.5% in the appointment group. However, there
was no significant difference between the two groups in terms
of this rate. The polyp detection rate was found to be 19.1% in

the study of Park et al. (21) which is similar to the results of our
study. In a study conducted by reviewing 10,420 patients in our
clinic, a repeat colonoscopy was planned for 522 patients due to
insufficient bowel cleansing. Polyp detection rate in the second
colonoscopy performed due to insufficient bowel cleansing was
17.8%, which is similar to our study’s findings (22).

When the histopathology results of the lesions detected in
the colonoscopy were evaluated, one patient in each group
was diagnosed with colon cancer. The second colonoscopy
procedure was performed on the patient in the appointment
group, 74 days after the first procedure. This caused a delay
in the diagnosis of the patient’s tumor. In addition, it can be
assumed that this period may increase due to infectious diseases
such as the Coronavirus disease-2019 (COVID-19) pandemic. In
our study, 3 patients in the second group could not attend the
control colonoscopy procedure because one had a diagnosis of
COVID-19, and the others had difficulty visiting the hospital due
to pandemic restrictions or long distance. Therefore, we suggest
that various factors, such as the distance of patients' homes to
the hospital and pandemic conditions, should be taken into
consideration when rescheduling colonoscopy for patients with
insufficient bowel cleansing. Same-day colonoscopy should be
performed on these patients.

In the current study, the BBPS score in the same-day group was
found to be higher in all colon segments. When the BBPS scores
of both groups were compared, a significant difference was
found in favor of the same-day group for the total, right, and
left colon. The BBPS score can be used to determine the time of
surveillance colonoscopy. A 10-year follow-up is recommended
if all segment scores are >2. If inadequate bowel preparation
is detected (total BBPS score <2), repeat colonoscopy is
recommended within the next 1 year (23). Higher BBPS is
observed in patients with inadequate bowel cleansing in the
same-day group, which increases the rate of polyp detection.
Therefore, we recommend rescheduling colonoscopy on the
same day for these patients.

When both groups were compared in terms of cecum intubation
time and procedure time, there was no significant difference
between them. The reason for this, was that control colonoscopy
was performed by the same endoscopist in both groups. Better
bowel preparation has been known to have shortened the
processing time (24). However, the rate of inadequate bowel
cleansing was higher in the appointment group. Although
the procedure time is very short in patients with completely
contaminated bowel, it is thought that there is no significant
difference in procedure times between the two groups

When the two groups were compared in terms of tolerability of
the procedure, no significant difference was found. In our study,
patients were asked whether they had nausea, vomiting, and
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abdominal pain, and that the results were found to be similar in
both groups. In our study, nausea and vomiting were seen in 15%
of the same-day group and 13.5% of the appointment group. In a
study, there was no difference in tolerability between the divided-
dose regimen administered the same morning and the bowel
cleansing regimen spread over two days. In addition, when both
groups were evaluated in terms of adherence to the complete
drug regimen, the results were found to be similar (25). Before
the second colonoscopy procedure, the patients’ pulse, blood
pressure, and saturation values were measured. The Aldrete score
was calculated for discharge. No serious complications were
observed in any of the patients. The patients were discharged
from the unit on the same day after the procedure. When the
regimens using senna and sodium phosphate were compared,
senna was better tolerated and had fewer side effects (26). In
this study, we used senna in both groups and found that the
drug was tolerable. As a result, we recommend using senna as
an additional laxative on the same day, but further studies are
needed to compare the efficacy of different drugs.

The strength of our study is that it is a randomized controlled
prospective study. One limitation of our study is that the higher
success rate in the same-day colonoscopy group may have
been due to overzealous endoscopists.

Study Limitations

However, this limitation is not unique to our study because,
in the absence of widely accepted criteria, even experienced
endoscopists often disagree on what constitutes a disqualifying
preparation. However, we believe that we have eliminated this
bias by using the BBPS to define a dirty colon in our study. It
is recommended that the study be supported by multi-center,
randomized controlled studies with larger patient numbers.

Conclusion

Today, most of the repeat colonoscopy cases consist of patients
with inadequate bowel cleansing. Since colonoscopy is a hardly
accessible, and an invasive procedure that requires serious
preparation, repeat colonoscopies related to inadequate bowel
cleansing should be reduced. In our study, comparing same-
day colonoscopies with scheduled colonoscopies in patients
with insufficient bowel cleansing, we showed that the quality
of bowel preparation and the success rate of the procedure
are higher when colonoscopies are performed with additional
bowel cleansing medication on the same day, which can be
tolerated. We believe this study is a valuable contribution to
the literature, as it is the first prospective randomized controlled
study on this subject.
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