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Does propofol sedation increase the
cecal intubation rate in colonoscopy?

Ali Tardu,1 Zeliha Türkyılmaz,1 Makbule Elif Yılmaz,2 Gürhan Çelik1

ABSTRACT
Introduction: One of the most important quality indicators in a colonoscopy procedure is intubation of the 
cecum. The aim of this study was to investigate the effect of propofol sedation on cecal intubation.

Materials and Methods: A total of 186 patients who underwent colonoscopy with propofol-based sedation 
were examined retrospectively. Seven cases were excluded from the study for various reasons. Patient de-
mographic data, colonoscopy findings, and sedation protocols were recorded.

Results: Of the 179 patients included, 100 were males. The mean age was 54.8±16.2 years, and the mean 
body mass index was 26.6±3.6. The average propofol dose was 141.5±49.1 mg. The cecum was intubated 
in 176 cases (98.3%). None of the patients were observed to develop a major complication as a result of the 
colonoscopy.

Conclusion: In the current study, both the cecal intubation rate, which is higher than what is suggested in 
the related body of literature, and the fact that no complications were observed in any of the patients could 
suggest that propofol-based sedation is both safe and effective.
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Introduction

Colonoscopy is the gold standard method in the screen-
ing of colorectal cancer, in the evaluation of lower gastro-
intestinal system diseases, and also in the detection and 
removal of certain polyps detected during the procedure. 
However, colonoscopy is an invasive procedure. It causes 
pain and discomfort in patients. Cecal intubation is one 
of the main goals of colonoscopy and at the same time, it 
is one of the quality indicators of colonoscopy.[1–3] The pa-
tient’s pain during the procedure may prevent the endo-
scope from reaching the cecum. To prevent this situation, 

patients may be given conscious or deep sedation. In this 
retrospective study, the contribution of propofol sedation 
to cecal intubation is tried to be revealed.

Materials and Methods

The data of patients who underwent colonoscopy with 
propofol sedation between November 2016 and May 2017 
by a single endoscopist at Edirne State Hospital General 
Surgery Endoscopy Unit were retrospectively examined. 
Patients who had previously undergone colorectal sur-
gery, patients with complete obstruction due to colorectal 



tumor, patients with stenosis following distal pelvic sur-
gery, and patients who were immediately ended due to 
poor colon cleansing were excluded. The patients’ gender, 
age, referral basis, American Society of Anesthesiologists 
(ASA) score, Body Mass Index (BMI), previous abdomi-
nal surgery, sedation protocol, and colonoscopy findings 
were recorded.

Procedure

All the patients were treated with polyethylene glycol 
(Golytely®) for bowel preparation. Anesthesia specialist or 
technician provided deep sedation without endotracheal 
intubation with midazolam and propofol. Depending on 
the depth of sedation, an additional dose of propofol was 
administered if necessary. After colonoscopy, the patients 
were monitored until they were fully awake, and they 
were discharged on the same day.

Results

186 patients, who underwent colonoscopy between the 
aforementioned dates, were examined. Seven patients 
were excluded from the study for various reasons. For in-
stance, two of them had undergone previous surgery due 
to right colon cancer and rectum cancer. One patient’s 
bowel cleansing was inadequate, and therefore the pro-
cedure was not continued. The other two patients were 
found to have rectal cancer, and in another one right co-
lon cancer was detected. In these patients, the procedure 
was terminated as the mass could not be passed. The last 
one had an operative history due to retrorectal mass. Fur-

thermore, rectal stenosis was also detected in this patient, 
and stenosis could not be passed.

Of the remaining patients, 100 were males and 79 were 
females. The patient’s age mean was 54.8±16.2 and the 
BMI mean was 26.6±3.6 kg/m2. Their demographic data is 
given in Table 1. While forty-two patients were performed 
colonoscopy for screening, 112 patients were performed it 
for gastrointestinal symptoms. 16 of the patients were per-
formed colonoscopy for control after polypectomy. To the 
rest, colonoscopy was performed due to foreign body, rec-
tovaginal fistula, and the like (Table 2). All of the patients 
were provided with deep sedation with midazolam and 
propofol. The average dose of propofol was 1.94±0.82 mg/
kg. None of the patients needed endotracheal intubation 
or mask ventilation. In one of them, the procedure was 
ended as he developed bradycardia during colonoscopy. 
No major complication such as perforation of the colon or 
hemorrhage occurred in any of the patients. 

176 out of 179 patients were achieved cecal intubation 
(98.3%), but 3 patients could not be intubated cecum. In 
one of these patients, it was not possible to go beyond 
the mid-transverse colon due to long sigmoid colon and 
excessive loop formation. For another patient had total 
abdominal hysterectomy and bilateral salpingo-oopho-
rectomy (TAH + BSO), it was not possible to pass through 
the splenic flexure in this patient. In the last patient, who 
could not also be cecal intubated, colonoscopy was not 
continued because of bradycardia occurred during the 
procedure.

Table 1. Demographic data of patients

 Cecal intubation rate

   n %

Number of patients (male/female) 100/79 
Age, median (range), year 57 (17–87) 
BMI (kg/m2)
 <25 58 56 96.5
 ≥25–<30 87 87 100
 ≥30 35 34 97.1
American Society of Anesthesiologists
 I 20 20 100
 II 61 61 100
 III 98 95 96.9
Propofol dose, median (range), (mg/kg) 1.85 (0.53–3.45)
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Table 2. Indication for colonoscopy

 n %

Screening 42 23.5
Post polypectomy 16 8.9
Constipation or diarrhea 59 32.9
Rectal bleeding 18 10.1
Abdominal pain 26 14.5
Other 18 10.1

One or more polyps were seen in 52 (29.5%) of the patients 
who underwent colonoscopy. 31 (17.6%) of them were ade-
noma. Colorectal malignancy was detected in nine patients. 
Two patients had inflammatory bowel disease. Colonic di-
verticula, foreign body, rectovaginal fistula, etc. were de-
tected in 16 of the patients. No pathology was detected in 
97 patients who underwent complete colonoscopy.

Discussion

In the current study, the cecal intubation rate (CIR) is 
98.3%, which is thought to be quite high. Besides, polyp 
detection rate and adenoma detection rate are 29.5% and 
17.6% in turn, and are consistent with the related body of 
literature. The quality of the colonoscopy procedure is 
evaluated through the pre-procedural quality measures 
(bowel preparation), procedural measures (CIR, adenoma 
detection rate, withdrawal time), post procedural mea-
sures (surveillance interval), and other quality measures 
(patient satisfaction and willingness to repeat the proce-
dure).[3,4] Since the study is retrospective, there is no data 
in hand for such parameters as withdrawal time, patient 
satisfaction, and willingness to repeat the procedure. 
Only one in 186 patients had poor bowel cleansing.

International guidelines recommend 90% CIR in the rou-
tine colonoscopy procedure.[4] However, in the literature, 
it has been reported that the CIR changes between 55% 
and 98.8%.[5] Nonetheless, in colonoscopies performed by 
experienced endoscopists, cecal intubation failures occur 
only for 5–10%.[6] 

The most common causes of incomplete colonoscopy 
are pain, stenosis, poor bowel preparation, low BMI, ad-
vanced age, gender (female), hysterectomy story, diver-
ticulitis, inflammatory bowel disease, loop formation of 
the intestines, and complication during the procedure.[3,5,7] 
In our series, one of the three incomplete processes had 
hysterectomy story, and the other had loop formation. To 

increase CIR, various techniques such as water infusion 
and carbon dioxide insufflation, and also various device 
modifications like pediatric, robotic, double balloon, long 
or very thin colonoscopy usage have been reported.[3,8,9]

For most of the patients, colonoscopy is a painful and dis-
turbing procedure. Discomfort felt during the procedure 
is one of the most important reasons for reducing CIR 
and patient satisfaction. Therefore, in many countries, it 
is performed under either conscious or deep sedation.[10] 
In their very comprehensive study including more than 
50,000 cases, Bannert et al.[7] have shown that colonosco-
py performed under sedation increased CIR in both men 
and women. Radaelli et al.[11] reported that, CIR in colo-
noscopies with sedation and without sedation are in turn 
84.2% and 76.1%. This rate is quite low when compared 
to ours. 

The most common sedation strategy during colonosco-
py is the use of analgesic-assisted benzodiazepines.[10] 
In recent years, propofol-based deep sedation has begun 
to be used as propofol which has been shown to have a 
better pharmacokinetic profile than benzodiazepines and 
opioids.[12] Propofol sedation is believed to increase com-
plications during colonoscopy. However, a meta-analysis 
showed that propofol was safely used even in high-risk 
patients.[13] In our series, bradycardia was observed to 
develop in a patient during the procedure. However, we 
could not detect whether this is due to propofol.

As a result, deep sedation maintained through propofol 
during colonoscopy is a safe and an effective procedure. 
As patient’s pain and discomfort are minimalized through 
deep sedation, it increases both patient’s satisfaction and 
endoscopist’s comfort. Moreover, propofol sedation can 
increase CIR. However, the current study is retrospective 
and included limited number of cases. Therefore, wider 
and more randomly controlled studies are needed.
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