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Introduction
Colonoscopy is the gold standard for the prevention 
and early detection of colon cancer and rectal can-
cer [1–6]. It is important to remember that the effec-
tiveness of colonoscopy depends on the quality of the 
procedure, which is assessed using a variety of qual-
ity indicators. Historically, the most commonly applied 
and recognized indicators include availability of the 
cecum and frequency of detection of adenomas [1, 3, 
4], but these are not the only quality indicators. Others 
indicators include time of retraction of the apparatus [1, 

4–7], degree of bowel preparation for examination [2, 6, 
7], time required to reach the cecum until the retraction 
of the apparatus [1, 8, 9], endoscopist experience [2, 6], 
patient tolerance to examination [5, 6], suitable period-
icity of examinations [4, 7], and use of diastolic drugs 
and analgosedation [6].

The availability of the cecum and many of the 
above‑mentioned quality indicators are significantly 
affected by the time needed to reach the cecum/ileum 
or cecal intubation time (CIT). CIT reflects the endo-
scopist’s level of experience and technical difficulties 
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and affects tolerance and time of the examination. 
Some authors argue that CIT is just as important as 
the time to retract the apparatus, because while enter-
ing, the apparatus detects more polyps greater than 
1 cm than in the process of retraction (75% vs. 25%) 
[10]. Among the many factors affecting time needed to 
reach the cecum are body mass index (BMI), gender, 
age, previous abdominal surgeries, degree of bowel 
cleansing, amount of visceral fat, and number of preg-
nancies and births in women [11–16]. The available lit-
erature does not offer much in the way of evaluating 
the effect of patient BMI and gender on CIT and the 
available texts present differing results although anec-
dotal evidence is commonly presented. It was there-
fore decided to investigate the impact of patient BMI 
and gender.

Material and Methods
The analysis included 100 diagnostic colonosco-
py examinations performed by a  single experienced 
endoscopist during the period from November 2014 to 
July 2015. The analysis excluded surgical colonosco-
pies and those performed under analgosedation. The 
following parameters were evaluated: BMI, gender, and 
time to reach the cecum or ileum. There were 58 wom-
en and 42 men examined. The average age of women 
was 63.0 and for men 59.3 years. Patients were divided 
into groups by gender and BMI (below and above 25 
kg/m2). The group of patients with BMI below 25 kg/m2 
numbered 34 people.

The group of patients with a  BMI greater than 25 
kg/m2 numbered 66 people. Among the women, 39 had 
a BMI over 25 kg/m2 and 19 had a BMI less than 25 kg/m2. 
Among men, 27 had a BMI greater than 25 kg/m2 and 15 
had a BMI less than 25 kg/m2. The research was carried 
out both on an outpatient basis and in a  hospital. All 
patients were prepared using the same laxative prepa-
ration. The quality of cleansing was rated with the Lie-

berman scale. The tests were commenced typically in 
a left‑sided position and, if necessary, the position was 
switched to the back; additional help from an endos-
copy nurse was available. All tests were performed 
under sedation with midazolam or pethidine. Statistical 
analyses included calculation of arithmetic mean and 
standard deviation. Comparisons between groups were 
performed using Student's t test. P‑values < 0.05 were 
considered statistically significant.

Results
Patients were divided into two main groups according 
to gender and BMI and four subgroups by BMI with-
in gender groups. Group 1 consisted of patients with 
a BMI of less than 25 kg/m2, normal body weight; group 
2 – patients with a  BMI greater than 25 kg/m2, over-
weight/obese. Subgroups 1A and 1B were women and 
men of normal weight, respectively. Subgroups 2A and 
2B were overweight/obese women and men, respec-
tively. The average time to reach the cecum in patients 
with a BMI of less than 25 kg/m2 was 7.88 ± 3.6 min-
utes, and in patients with a BMI of over 25 kg/m2 was 
8.12 ± 4.4 minutes (p = 0.440). Average CIT, in the case 
of overweight/obese patients was slightly longer than 
the average CIT in people with normal body weight, but 
the demonstrated difference was not statistically sig-
nificant.

In women, the average CIT was 8.33 ± 4.2 minutes 
and in men 7.47  ±  3.9 minutes (p  =  0.766). The aver-
age CIT for men was shorter by less than a minute, but 
this difference was not statistically significant. In the 
subgroup of women with normal body weight, CIT was 
8.3 ± 4.2 minutes and in the subgroup of overweight/
obese women was 8.6 ± 4.5 minutes (p = 0.411). There 
was no difference in the CIT in these subgroups of 
women. In the subgroup of men with normal weight, 
CIT was 7.7 ± 4.7 minutes and in the subgroup of over-
weight/obese men was 6.9 ± 1.9 minutes (p = 0.677). 

Table 1. Mean time required to intubate the cecum by gender (mean ± standard deviation)

Group Women Men Total 
Normal Weight (BMI < 25 kg/m2)

Number of patients 19 15 34
Average time of cecum intubation (minutes) 8,6 ± 4,5 6,9 ± 1,9 7,8 ± 3,6

Overweight/Obese (BMI > 25 kg/m2)
Number of patients 39 27 66
Average time of cecum intubation (minutes) 8,3 ± 4,2 7,7 ± 4,7 8,1 ± 4,4

All Patients
Number of patients 58 42 100
Average time of cecum intubation (minutes) 8,3 ± 4,2 7,4 ± 3,9 8,0 ± 4,1

Differences between groups were tested using Student’s t test
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CIT was a bit lower for overweight and obese men, but 
this difference was also not statistically significant. 
The results are presented in table form in Table 1.

Analysis of the obtained values shows that the time 
to reach the cecum in obese people differed slightly 
between groups, but the difference between groups 
was not statistically significant. No significant differ-
ence between obese and lean people was found with 
respect to CIT.

Discussion
In order to be effective, efficient, and safe for the 
patient, every medical procedure must be performed 
carefully. In assessing the quality of colonoscopy, of 
key importance is the viewing by the endoscopist of the 
entire colon and detection of any pathological changes. 
Viewing the cecum is particularly important as there 
has recently been an increasing incidence of cancers 
located in the right half of the colon. Many presently 
recognized quality parameters, such as availability of 
the cecum, adenoma detection rate, and time of endo-
scope retraction, amongst others, influence time to 
reach the cecum and therefore alter the degree of dif-
ficulty of the examination and patient tolerance.

It is known that better tolerated examinations favor 
an increase in the number of detected adenomas [1]. 
A few studies have analyzed the impact of various fac-
tors on colonoscopy quality. Of particular interest is 
the impact of patient BMI and gender on CIT.

Chung et al. analyzed 1386 patients who underwent 
colonoscopy and a  computed tomography (CT) scan 
of the abdomen on the same day. They evaluated age, 
gender, BMI, height, diameter of the waist and hips, 
previous operations in the abdomen region, irritable 
bowels syndrome symptoms, quality of bowel cleans-
ing, endoscopist experience, and amount of visceral 
fat in the abdomen as assessed by CT. The authors 
found that female gender, older age, lower height, low-
er BMI, previous operations in the abdomen region, as 
well as a  smaller amount of body fat, were associat-
ed with longer time required to reach the cecum [12]. 
Park et al. assessed the factors influencing the suc-
cessful intubation the cecum. The authors analyzed 
2050 people who had undergone colonoscopy. A com-
plete colonoscopy was achieved in 83.9%. Failure was 
associated with factors such as female gender, BMI 
<18.5 kg/m2, poor bowel cleansing, and previous surgi-
cal procedures in the abdomen [13]. Uddin et al. found 
that obesity (BMI > 30 kg/m2) is a factor inhibiting the 
execution of colonoscopy and reaching the cecum. 

They compared average time to reach the cecum in 
two groups of obese patients depending on the posi-
tion in which the examination was performed. The first 
group was tested laying on their stomach and the other 
in the traditional left‑sided position. A statistically sig-
nificant reduction in the time to reach the cecum was 
found in the first group [14]. Bernstein et al. examined 
factors related to the time required for intubation of the 
cecum. They found that the extra time needed to reach 
the cecum is associated with factors such as older 
age, female gender, lower BMI, poor bowel preparation, 
and a  less experienced endoscopist [15]. Andreson et 
al. studied the effects of BMI on the effectiveness of 
reaching the cecum. They analyzed 2000 examina-
tions carried out over two years in one center, divid-
ing patients into groups according to gender and BMI. 
They found that a failure of examination was associat-
ed with female gender and low BMI, especially < 22 kg/
m2 [16]. Review of the literature and finding presented 
here suggest that there is no conclusive evidence that 
high BMI is a factor that facilitates the endoscopist in 
the performance of an effective colonoscopy. However, 
in many studies BMI is mentioned as one of the factors 
influencing the time of examination. Such opinions 
were also analyzed in this study and it was found that 
it cannot be concluded that there is a significant asso-
ciation between patient BMI and/or gender and cecal 
intubation time during endoscopic examination of the 
colon.
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