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Factors effecting cecal intubation time during colonoscopy 

AIM: The aim of this study is to evaluate the factors that has an effect on Cecal Intubation time (CIT), and to define
the relationship between quality of bowel preparation and body mass index (BMI).
PATIENTS METHODS: The Boston Bowel Preparation Scale (BBPS) was used for the evaluation of bowel cleansing. A
total of 346 patients were included. The time from anus to caecum was recorded as the time of the cecal intubation
time. Patients were defined under 3 subgroup BMI-1; ≤ 24.9, BMI-2; 25-29.9, BMI-3; ≥30.
RESULTS: The mean BMI of women was 29.30±4.25 and men were 26.19±6.14 (p<0,001). Mean Cecal Intubation
time was 9.11±6.00 and 10.21±3.45 minutes for women and men (p=0.012). Women with High BMI (≥30) have
shorter Cecal Intubation time compared to women with BMI less than 30 (p=0001). When BBPS evaluated, there was
a significant difference in BMI-3 due to high scores compared to both BMI-1 and BMI-2 (p<0.001). In BMI-3 group,
also women had significantly higher scores in terms of BBPS(p=0.006). Also a negative correlation between BBPS and
BMI with CIT has been found (r = – 0.371, p<0.001 / r = –0.191 p<0.001).
CONCLUSION: In our study, women gender and increased BMI has a positive impact on the quality of intestinal cleans-
ing that is associated with shortened Cecal Intubation time.
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colonoscopy 4,5. The long cecal intubation time indi-
cates the difficulty in reaching the colonoscope to the
cecum and is accepted as a determining factor for dif-
ficult colonoscopies which has been described as a
painful and unpleasant experience when evaluated from
the patient’s point of view. In addition as CIT pro-
longes, the patient may have an increase in the risk of
complications and additional medication for sedation
and analgesia is needed much 4.
CIT is effected by many factors such as age, gender,
increased or decreased body mass index (BMI), waist cir-
cumference, abdominal or pelvic surgical history, endo-
scopist experience and poor bowel preparation 3,4,6,7.
Intestinal preparations is measured as “excellent, good,
acceptable and bad” with scales formed by the American
Gastrointestinal Endoscopy Association (ASGE) and the
American Gastroenterology Association (AGA) 8,9. The
Boston Bowel Preparation Scale (BBPS) which is a more
detailed a bowel cleanliness evaluation scale has been val-
idated for colonoscopy-oriented research. The scale con-
sists the sum of points that were defined for left colons,
transverse, and the right separately 10.

Introduction

Colonoscopy is widely used in the diagnosis, monitor-
ing and treatment of some colon diseases such as colon
mucosal bleeding, polyps and luminal stenosis 1-3. Cecal
intubation, which is an important step in the evalua-
tion of colonoscopy performance, is necessary to ensure
complete colon examination 3. Cecal intubation is based
on the visualization of cecal valve and appendix ori-
fice. Cecal intubation time (CIT) defines the time to
reach colonoscope from the anal region to the caecum.
Fast cecal intubation should be the goal during

R
E
A
D
-O

N
L
Y
 C

O
P
Y
 

P
R
IN

T
IN

G
 P

R
O
H
IB

IT
E
D



The time required to complete the colonoscopy varies
greatly, with times ranging from 10 to 60 minutes in
difficult situations. The average period of cecal intuba-
tion was reported by experienced endoscopists in the lit-
erature as 4 to 10 minutes 11,12. The aim of this study
is to evaluate the factors that has an effect on CIT, and
to define the relationship between quality of bowel
preparation and BMI.

Material Method

Between January 2019 - February 2020, a total of 786
patients who underwent colonoscopy were analyzed ret-
rospectively. Inclusion criteria’ s are: over 18 years of
age and patients undergoing diagnostic colonoscopy for
elective indications. Exclusion criteria’s are as follows: a
history of unsuccessful cecal intubation, inflammatory
bowel disease, insufficient intestinal cleansing, a colorec-
tal carcinoma diagnosis and patients with colostomy.
Patients who had previously undergone abdominal
surgery for any reason and who underwent any proce-
dure that could effect the cecal intubation time (such as
balloon dilatation to the stenosis) were also excluded
from the study. 
The final review was done on 346 patients. The proce-
dures were performed by three general surgery special-
ists who performed more than 200 colonoscopies per
year with more than 10 years of experience. The demo-
graphic data of the patients were recorded. BMI was cal-
culated with the weight (kg)/height (m2)” formula.
Patients were defined under three subgroups according
to WHO; BMI-1; ≤ 24,9, BMI-2; 25-29.9, BMI-3; ≥30.
Patients were given a liquid-based diet, starting three
days before the procedure. Eight hours before the pro-
cedure fasting was recommended. Intestinal cleansing was
performed with Sennozid a + b calcium (X-M solution,
Yenisehir Lab San. Tic. Ltd., Ankara, Turkey) 250 ml
and BT enema (BT enema, Yenisehir Laboratory San.
Tic. Ltd. Ankara Turkey) 210 ml. Patients sedated with
midazolam (Dormicum ampoule 50 mg / 10 ml, Roche,
Turkey) 0.05mg / kg and meperidin (Aldolan ampoule

100 mg / 2 ml, Liba, Turkey) 0.3 mg / kg; Additional
doses were applied by anesthesiologist when needed. 
Colonoscopy was performed using an Olympus Exera III
Videocolonoscope (CF HQ190L). The time duration
between the anus and the caecum recorded as the time
of CIT. In all patients, the procedure was successfully
completed, there were no complications. Table I
described BBPS value 10.
Categorical variables are presented as frequency and per-
centage and continuous variables are given as mean and
standard deviation. The normality of continuous vari-
ables was tested using the Shapiro-Wilk test. The Chi-
squared test was used to compare categorical variables.
Mann Whitney U test was used for comparison of non-
parametric data between independent groups, and
Independent Sample T test was used for parametric data.
One-Way Anova test was used for 3 group comparisons
and Post-Hoc Tukey test was used for intergroup com-
parisons. Pearson correlation analysis was used to calcu-
late the correlation of variables. 
All analyses were performed using the Social Sciences
Statistics Package (version 22.0) for Windows (SPSS Inc.,
Chicago, Illinois, USA). p<0.05 was considered statisti-
cally significant.

Results

346 patients were included. The mean age of the study
was 52.40±13.53. Of the patients, 57.5% (n=199) were
female and 42.5% (n=147) were male. The mean age of
women and men were 52.55±13.17 and 52.19±14.05.
The age difference between the gender was not statisti-
cally significant (p=0.805). Mean of the BMI patients
was 27.98±5.36. 
The mean BMI of women was 29.30±4.25 and men
were 26.19±6.14 and the difference was statistically sig-
nificant (p<0,001). The average CIT was 9.58±5.10 min-
utes for all group, Mean CIT was 9.11±6.00 in women
and 10.21±3.45 minutes for men (p= 0.012).
Demographic data of patients Table II. is also given.
Patients were divided into 3 groups according to BMI.

S. Yilmaz, et al.

666 Ann. Ital. Chir., 92, 6, 2021

TABLE I - Boston Bowel Preparation Scale (BPPS).

Boston Bowel Preparation Scale (BPPS)

0 = Unprepared colon segment with mucosa not seen due to solid stool that cannot be cleared.
1 = Portion of mucosa of the colon segment seen, but other areas of the colon segment not well seen due to staining, residual stool

and/or opaque liquid.
2 = Minor amount of residual staining, small fragments of stool and/or opaque liquid, but mucosa of colon segment seen well.
3 = Entire mucosa of colon segment seen well with no residual staining, small fragments of stool or opaque liquid.

Each of the three segments of the colon (right, including caecum and ascending colon; transverse, including hepatic andsplenic flexures;
and left, including descending colon, sigmoid and rectum) is given a score from 0–3 defined as follows: Each of the three segment scores
is then summed for a total score of 0–9, where 0 is unprepared and 9 is entirely clean. If an endoscopist aborts a procedure due to an
inadequate preparation, then any non-visualized proximal segments are assigned a score of 0
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The distribution of data is showed into (Table III). CIT
were 10.4±3,67, 10.5±6,87, 7.72, 76 minutes for BMI-
1, BMI-2 with BMI-3, respectively (p<0.001). There was
no difference of CIT in male gender in terms of BMI.
(p= 0.421), but women in BMI-3 has shorter CIT com-
pared to women in BMI-1 and BMI-2 (p= 0001). There
was no significant difference in CIT between BMI-1 and
BMI-2 (p=0.989).
When all patients BMI-1 and BMI-2 group were ana-
lyzed by gender, women and male has similar CIT times
(p=0...-842) Same analyses in BMI-3 group revealed that

women have statistically significant lower CIT compared
to men p<0.-001).
When the BBPS scores were evaluated, the rate of score
6 was 26.6 % (n=92), score 7 was 25.4% (n=88), score
8 was 26.9% (n=93) and score 9 was 21.1% (n=73).
While there is no significant difference in BBPS com-
pared to BMI- 1 and BMI-2 (p=0.668), there was a sig-
nificant difference in BMI- 3 due to high scores com-
pared to both BMI-1 and BMI-2 (p<0.001). In terms
of gender, there was no significant difference in BBPS
for either BMI-1 or BMI-2 (p=0.873, p=0.490). In BMI-
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TABLE II - Demographic data.

n=346 Mean±SD Male Mean±SD Female Mean±SD p value
n=124 (%42,5) n=199 (%57,5)

Age 52,40±13,53 52,19±14,05 52,55±13,17 0,805
BMI 27,98±5,36 26,19±6,14 29,30±4,25 <0,001
CIT 9,58±5,10 10,21±3,45 9,11±6,00 0,048

SD: standart deviation

TABLE III - Distribution of characteristics by groups.

BMI-1<24,9 BMI-2 25-29,9 BMI- 3 >30 p value
(n=95) (n=133) (n=118)

Age
Mean±SD 52,02±15,6 52,26±13,39 52,85±11,85 0,896
GENDER
Female 22 (%23,2) 99 (%74,4) 78 (%66,1)
Male 73 (%26,8) 34(%25,6) 40 (%33,9)
CIT (minutes) 10,46±3,67 10,55±6,87 7,77±2,76 <0,001
Female 10,40±3,89 10,62±7,72 6,83±1,97 <0,001
Male 10,47±3,63 10,35±3,41 9,60±3,16 0,421

SD: standart deviation

Fig. 1: Negative correlation between BBPS and CIT. Fig. 2: Negative correlation between body mass index and CIT.
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3 group, also women had significantly higher scores in
terms of BBPS (p=0.006). Regardless of the groups, there
was no significant difference in the number of BBPS
scores between male and female gender. (p <0.141).
While no correlation between age and CIT was detect-
ed, a negative correlation between BBPS and BMI with
CIT has been found (r = - 0.371, p<0.001 / r= -0.191
p<0.001) (Figs. 1, 2).

Discussion

Colonoscopy is the most accurate and versatile diagnos-
tic test for colorectal carcinoma, localizes lesions in the
large intestine and biopsies, detect synchronous neo-
plasms and remove polyps 7.Identifying risk factors for
prolonged CIT is an important first step towards effec-
tive colonoscopy, as it will allow endoscopists to pay
particular attention to patients at risk and to implement
protective measures before the procedure. In our study,
we have defined that higher BMI and/or BBPS score has
a positive correlation with a lower CIT.
The status of experience of endoscopist, technique, qual-
ity of intestinal cleansing, age
and gender of the patient, BMI, intraabdominal adhe-
sions due to previous surgery and the presence, manoeu-
vres during the procedure and instruments used for
colonoscopy 2,4-6,13,14. It is known that the use of addi-
tional maneuvers during colonoscopy prolongs CIT. This
is expected because the time required implementing these
additional preventions such as abdominal pressure and
patient posture change, will definitely prolong the time
the cecal intubation 4. Colonoscopy raises anxiety in
some patients. Patient stress can cause sympathetic acti-
vation, narcotic drug requirement and be more needed
and result in increased intestinal sensitivity, reduction in
procedural tolerance 15. Patients with poor pain toler-
ance or pre-existing use of narcotic drugs may also have
more difficulty with the air insufflations of the colon
and the placement of the colonoscopy, which can result
prolonged cecal intubation periods 14. In our study, fac-
tors such as pain tolerance, history of the use of nar-
cotic agents, doses of sedoanalgesic drugs used were
ignored and CIT was evaluated, although these factors
are difficult to measure, although it should be taken into
account in future studies.
Older age could be one of the important factors that
affect CIT. In a prospective study of 693 patients in
which he evaluated factors affecting the duration of cecal
intubation, they found that there was a risk factor for
CIT prolonged older age 14. Similarly, in a high volüme
retrospective study involving 11812 patients, they report-
ed that older age was a risk factor for incomplete
colonoscopy 16. It has been reported that old age is asso-
ciated with increased colon length and reduced colon
flexibility 17. In addition, it is claimed that the mesen-
terics of elderly patients are more elastic and loose, which

increases the predisposition to loop formation during
colonoscopy 14-16,18. All these factors can increase CIT
in the elderly, but although studies show that advanced
age is associated with prolonged CIT, our study there
is no correlation between age and CIT. There are pub-
lications in the literature that report that colonoscopy is
more difficult in women than men, which can result in
a decrease in the rate of completing longer CIT and
colonoscopy 4,13,14,19. This can be associated with a deep-
er and more rounded pelvis that can cause more sig-
moid loops during the procedure due to large intra pelvic
volume inwomen. 
There may also be a longer colon that can contribute to
the formation of loop formation in women 4,19. However,
it should be noted that women with larger waist cir-
cumference have larger abdominal cavity than normal
women, more visceral fat and slightly more fat accu-
mulation in the retroperitoneal region. Fat pillow accu-
mulated in this area, can make CIT shorter by allow-
ing the colonoscopies to move freely during sharp turns
during the colonoscopy procedure. During colonoscopy,
the relationship between body weightand the technical
difficulty of reaching the ceacum base has been a mat-
ter of discussion. There is conflicting evidence that both
weak and obese people may have difficulty during
colonoscopy 4,14,20-22. Along with publications that
observe that low BMI is associated with a prolonged
CIT 14,22, there are studies that CIT is reported short-
er because patients who are overweight and obese have
more visceral fat, which tends to support and minimize
loop formation, as well as shorter colon 19,21. Although
BMI is a widely accepted scale for obesity, it is not a
real measure of intra-abdominal fat 23. Another study,
they reported that low visceral adipose tissue area and
lower subcutaneous adipose tissue area are independent-
ly associated with longer CIT, and that high subcuta-
neous fat accumulation is the best predictive factor for
easier passage of colonoscopy 20. In our study, CIT was
found to be noticeably shorter in the BMI-3 group. This
may be due to better bowel cleansing, increased viscer-
al adipose tissue and increased amount of subcutaneous
fat in patients with BMI more than 30 kg/m2.
The potential benefit of colonoscopy can be achieved
when safely completed in minimal time by good visual-
ization of the mucosa. The effectiveness of the proce-
dure depends largely on the quality of intestinal cleans-
ing 24. Unsurprisingly, poor bowel cleansing has been
found to be associated with prolonged CIT due to the
visualization of the colon by feces.
BBPS is considered to be reliable and the most relevant
intestinal preparation scale. It is also a simple scoring
system that can be used in clinical routine applications
8-10,25. Another study, obesity was independently associ-
ated with poor bowel cleansing, which could lead to a
difficult and prolonged colonoscopy, but in our study,
the quality of intestinal cleansing in the women with
high BMI group was significantly higher 26.The result of
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our study also confirms the previous studies where the
average cecal intubation time is shorter parallel to a high-
er BBPS score.
One of the limitations of our study is that colonoscopy
was performed by three different endoscopists, so the
difference in experience and technical duration can con-
tribute to CIT. However, we tried to minimize this con-
fusion by selecting all three endoscopist as similar and
balanced experience duration. The fact that the patient’s
pain tolerance before colonoscopy can contribute to the
rate of colonoscopy can be considered as another limi-
tation.
We preferred to use different doses of sedation and anal-
gesia for each patient before each colonoscopy to mini-
mize this difference in the pain threshold.

Conclusion

In our study we concluded that CIT was effected by
BMI. Also women usually get more proper colon cleans-
ing. Interestingly, age was not found to be a factor on
CIT.

Riassunto

OBIETTIVO: Lo scopo di questo studio è valutare i fat-
tori che hanno un effetto sul tempo di intubazione cecale
(CIT) e definire la relazione tra la qualità della
preparazione intestinale e l’indice di massa corporea
(BMI).
METODI DEI PAZIENTI: Per la valutazione della pulizia
dell’intestino è stata utilizzata la Boston Bowel
Preparation Scale (BBPS). Sono stati inclusi un totale di
346 pazienti. Il tempo dall’ano al cieco è stato registra-
to come tempo di intubazione cecale. I pazienti sono
stati definiti sotto 3 sottogruppi BMI-1; ≤ 24,9, BMI-
2; 25-29,9, BMI-3; ≥30.
RISULTATI: Il BMI medio delle donne era 29,30 ± 4,25
e gli uomini 26,19 ± 6,14 (p <0,001). Il tempo medio
di intubazione cecale era di 9,11 ± 6,00 e 10,21 ± 3,45
minuti per donne e uomini (p = 0,012). Le donne con
BMI elevato (≥30) hanno un tempo di intubazione cecale
più breve rispetto alle donne con BMI inferiore a 30
(p = 0001). Quando BBPS ha valutato, c’era una dif-
ferenza significativa nell’IMC-3 a causa dei punteggi più
alti rispetto a entrambi BMI-1 e BMI-2 (p <0,001). Nel
gruppo BMI-3, anche le donne avevano punteggi signi-
ficativamente più alti in termini di BBPS (p = 0,006).
È stata trovata anche una correlazione negativa tra BBPS
e BMI con CIT (r = – 0,371, p <0,001 / r = – 0,191
p <0,001).
CONCLUSIONE: Nel nostro studio, il sesso delle donne e
l’aumento dell’IMC hanno un impatto positivo sulla
qualità della pulizia intestinale che è associata alla
riduzione del tempo di intubazione cecale.
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