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Background: Propofol-mediated sedation is safe and clearly associated with increased patient 

satisfaction. However, whether it results in a favorable effect on colonoscopy outcomes and 

performance compared to standard sedation with benzodiazepines/opiates remains unclear.

Objectives: To determine the effect of propofol-mediated sedation on colonoscopy-quality 

measures compared to traditional sedation.

Methods: A large cohort of 44,794 patients who had undergone sedated colonoscopies were 

included. Colonoscopy-quality indicators were examined in benzodiazepine/opiate-sedated patients 

and compared with a propofol-mediated sedation group. Adjustment for potential confounders, 

such as age, sex, quality of bowel preparation, procedural setting, and indication was performed.

Results: Patients who received propofol-mediated sedation were more likely, and in a dose-

dependent manner, to have an enhanced polyp-detection rate (22.8% vs 20.9%, P<0.001), cecal 

intubation rate (90.4% vs 87.3%, P<0.001), and terminal ileum-intubation rate (6.4% vs 1.6%, 

P<0.001). On multivariate analysis, these findings were maintained, as propofol-mediated seda-

tion use was significantly associated with improved colonoscopy indicators.

Conclusion: Propofol-mediated sedation during colonoscopy is associated with better examina-

tion performance and improved outcomes. Further prospective or randomized trials to support 

these findings are warranted.

Keywords: cecal intubation rate, colonoscopy, polyp-detection rate, propofol-mediated seda-

tion, quality indicators

Introduction
An adequate level of patient sedation allows for thorough and relaxed endoscopic 

procedures and is desirable for the successful performance of a safe and high-quality 

colonoscopy. Historically, sedation was induced and maintained mainly by a combina-

tion of a benzodiazepines and opioids (Bdz–O), which ensured a mild–moderate level 

of sedation; however, more recently propofol-mediated sedation has been introduced 

as a reasonable alternative for sedation, due to its pharmacokinetic and pharmaco-

dynamic properties, which facilitate rapid onset of action and recovery, as well as its 

favorable safety profile.1,2 Traditionally, propofol is administered by anesthesiologists, 

but due to its increasing use within endoscopy units, programs have been developed 

for nonanesthesia sedationists to use propofol sedation during endoscopy procedures, 

typically with the sedation being given by trained endoscopists or nurses.

Several studies have demonstrated that propofol-mediated sedation is well toler-

ated and associated with faster recovery and discharge times compared with Bdz–O 
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sedation, without an increase in adverse events.3–6 In addition, 

patient satisfaction appears to be greater for those undergoing 

a colonoscopy who receive propofol-mediated sedation,7 and 

this finding may improve patient compliance and adherence 

to colorectal cancer-screening and -surveillance programs.

The level of sedation under propofol-mediated sedation 

increases in a dose-dependent manner, and patients are gener-

ally titrated to an adequate level of sedation as required during 

the procedure,8 which may improve the efficiency and quality 

of the procedure by providing the endoscopist with optimal 

conditions for a thorough visualization, while eliminating 

any distraction due to an uncomfortable patient. This may be 

translated into an enhanced adenoma/polyp-detection rate, a 

premier colonoscopy-quality indicator. Moreover, the more 

comfortable and sedated a patient is, the higher the likelihood 

that cecal or terminal ileum intubations can be performed, 

especially in technically difficult cases.9,10 An assessment of 

the effect of propofol-mediated sedation on the outcome of 

a procedure, namely colonoscopy-quality measures, may be 

of paramount importance in justifying its widespread use, as 

controversy remains regarding the limitations concerning the 

setting and personnel certified to provide propofol-mediated 

sedation.

Methods
We conducted a large retrospective cohort study that exam-

ined consecutive patients who had undergone a colonoscopy 

over a 15-year period within the Gastroenterology Depart-

ment at the Hillel Yaffe Medical Center, a university-affiliated 

hospital in Israel. All patient data were collected from the 

department’s electronic record system, and only patients who 

had undergone sedated colonoscopies and had a full data set, 

including demographic details (age, sex), procedural setting 

(inpatient/outpatient), indication for exam, type and dose of 

sedation, quality of bowel preparation, depth of examination, 

and endoscopic findings, were included in the final analy-

sis. Patients under the age of 18 years and those who had 

undergone prior colon resection were excluded. All patients 

included in the study were unselectively offered propofol-

mediated or standard sedation, based mainly on performer 

or patient preference/experience.

Patients were divided into two groups, with all those who 

had been sedated using Bdz–O (midazolam/fentanyl) alone or 

in combination (directed by the endoscopist), representing the 

control group, and those who underwent propofol-mediated 

sedation (propofol alone or in combination with Bdz, directed 

either by the anesthesiologist or the endoscopist) constituting 

the study (propofol) group.

Polyp-detection rate, cecal intubation rate, and terminal 

ileum-intubation rate were examined and compared between 

the sedation groups and also for a subgroup analysis of 

patients with adequate bowel preparation only. In the propo-

fol-sedation group, an assessment was made of the correlation 

between dose and examination outcome. In the same group, 

examination outcomes for anesthesiologist-administered 

propofol-mediated sedated colonoscopies were compared 

to endoscopist-guided propofol-mediated sedation proce-

dures. Moreover, we compared examination outcomes for 

propofol-only sedation with balanced propofol sedation (use 

of propofol in addition to Bdz–O). A multivariate analysis 

was performed to adjust for the potential confounders of age, 

sex, quality of bowel preparation, procedural setting (out-

patient/inpatient), and indications. This study was approved 

by the Hillel Yaffe Medical Center’s local ethics committee.

Statistical analysis
Descriptive statistics in terms of means ± SD and percent-

ages are presented for the different parameters examined. 

Differences between the two groups (propofol group vs 

control group) were compared using Fisher’s exact test for 

categorical parameters and t-tests for quantitative parameters. 

ORs and 95% CIs were also used to analyze the differences 

between the two groups. Several multivariate logistic regres-

sion models were employed to determine the effect of the 

independent parameters associated with the polyp-detection 

rate, as well as terminal ileum- and cecal intubation rates. 

SPSS version 25 was used for the statistical analysis, and 

P<0.05 was considered significant.

Results
The records of 44,794 patients who had undergone a sedated 

colonoscopy at our hospital over a 15-year period (2003–

2018) were examined. Colonoscopies were performed using 

propofol-mediated sedation in 16,992 patients (37.9%), and 

these patients were classified as the propofol group. In total, 

15,474 (91%) of these patients received endoscopist-directed 

propofol-mediated sedation, 3,012 (17.6%) patients propofol-

monotherapy sedation, and in 12,462 (73.4%) patients pro-

pofol combination with Bdz–O, while in 1,518 patients (9%) 

propofol was administered by an anesthesiology provider. 

The control group consisted of 27,802 patients (62.1%) who 

received Bdz–OP-mediated, endoscopist-directed sedation 

during their colonoscopy.

Baseline characteristics of both groups are summarized in 

Table 1. The mean age was 58.5±14.3 and 59.0±14.5 years in 

the control and propofol groups, respectively, and there was a 
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slight but insignificant predominance of males in both groups 

(50.9% in the control group and 51.8% in the propofol group, 

P=0.06). In both groups, the vast majority of procedures 

(85.1%) were performed in the outpatient setting. Overall, 

the most common indications for colonoscopy in both groups 

were abdominal pain and diarrhea (24.2%), rectal bleeding 

(15.3%), anemia (11.3%), and constipation (11.0%). How-

ever, although there was no prominent difference in procedure 

indications between the groups, a statistically significant 

difference was noted for several colonoscopy indications, 

with a greater number of procedures in the propofol group 

being performed for a personal history of polyps (8.6% vs 

6.7%, P<0.01), positive fecal occult blood test (8.6% vs 6.6%, 

P<0.01), and screening (5% vs 2.4%,P<0.01), but fewer for 

rectal bleeding (12.9% vs 16.9%,P<0.01), family history of 

Table 1 Baseline characteristics of the propofol and control sedation groups

Control group (n=27,802) Propofol group (n=16,992) P-value

Age 58.5±14.3 59.0±14.5
Sex (female) 13,646 (49.1%) 8,193 (48.2%)
Setting (outpatient) 23,742 (85.4%) 14,374 (84.6%)
Indication
Unknown 676 (2.4%) 475 (2.8%) 0.019
Personal history of polyps 1,867 (6.7%) 1,469 (8.6%) <0.0001
Abdominal pain/diarrhea 7,147 (25.7%) 3,690 (21.7%) <0.0001
IBD follow-up 442 (1.6%) 306 (1.8%) 0.094
Past colonic surgery 543 (2.0%) 211 (1.2%) <0.0001
Anemia 3,190 (11.5%) 1,872 (11.0%) 0.14
Positive FOBT 1,823 (6.6%) 1,462 (8.6%) <0.0001
Rectal bleed 4,685 (16.9%) 2,191 (12.9%) <0.0001
Family history of CRC 2,767 (10.0%) 1,463 (8.6%) <0.0001
Screening 668 (2.4%) 842 (5.0%) <0.0001
Constipation 3,704 (13.3%) 1,236 (7.3%) <0.0001
Imaging findings 1,285 (4.6%) 617 (3.6 <0.0001
Weight loss 801 (2.9%) 465 (2.7%) 0.38

Abbreviations: CRC, colorectal cancer; FOBT, fecal occult blood test; IBD, inflammatory bowel disease.

colorectal cancer (8.6% vs 10%, P<0.001) and constipation 

(7.3% vs 13.3%, P<0.001).

In terms of bowel preparation, there was a small but 

significant difference between groups, as patients in the 

control group were less adequately prepared compared to 

the propofol group (67.4% vs 69%, P<0.001). Patients who 

received propofol-mediated sedation were more likely to 

have an enhanced polyp-detection rate (22.8% vs 20.9%, 

P<0.001), cecal intubation rate (90.4% vs 87.3%, P<0.001), 

and terminal ileum-intubation rate (6.4% vs 1.6%, P<0.001), 

and this trend remained in the subgroup analysis of patients 

with adequate bowel preparation (Table 2). In a multivariate 

analysis propofol-mediated sedation was found to be signifi-

cantly associated with polyp-detection rate (OR 1.08, 95% 

CI 1.03–1.13; P=0.029), cecal intubation rate (OR 1.33, 95% 

Table 2 Endoscopic findings in both sedation groups

Control group Propofol group P-value

Cecal intubation rate
Overall
Adequate-preparation subgroup

24,273 (87.3%)
17,548 (94.5%)

15,368 (90.4%)
11,418 (97.8%)

<0.0001
<0.0001

Polyp-detection rate
Overall
Adequate-preparation subgroup

5,814 (20.9%)
3,885 (20.9%)

3,879 (22.8%)
2,577 (22.1%)

<0.0001
0.016

Terminal ileum-intubation rate
Overall
Adequate-preparation subgroup

446 (1.6%)
321 (1.7%)

1,085 (6.4%)
816 (7.0%)

<0.0001
<0.0001

Quality of bowel preparation
Adequate
Inadequate

18,574 (67.4%)
9,001 (32.6%)

11,670 (69.0%)
5,233 (31.0%)

<0.0001
<0.0001
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CI 1.25–1.42; P<0.001), and terminal ileum intubation rate 

(OR 4.72, 95% CI 4.19–5.31; P<0.0001).

In the propofol group, anesthesiology provider–admin-

istered propofol-mediated sedation was associated with an 

increased polyp-detection rate (26.3% vs 22.5%, P<0.01), 

but not with an improved cecal intubation rate (84.1% vs 

91%, P<0.01) or terminal ileum-intubation rate (6.6% vs 

3.8%, P<0.01). Utilizing propofol as a monosedative agent 

compared to propofol combined with Bdz was associated 

with an increased polyp-detection rate (25.7% vs 21.7%, 

P<0.01), cecal intubation rate (95% vs 91.7%, P<0.01), and 

terminal ileum-intubation rate (11.7% vs 5.4%, P<0.01). 

In addition, propofol-monotherapy sedation demonstrated 

a straightforward dose-dependent correlation with polyp-

detection, cecal intubation, and terminal ileum-intubation 

rates (Figure 1).

Discussion
Cecal intubation and polyp-detection rates are considered 

among the most important quality indicators of colonoscopy 

and key measures of a quality procedure.11 Together with 

terminal ileum-intubation rates, these indicators can reliably 

predict an examination’s outcome and an endoscopist’s per-

formance. In the current study, a large cohort of patients were 

included who had undergone colonoscopy procedures after 

Figure 1 Correlations between propofol dose and colonoscopy-quality indicators.
Notes: Propofol monotherapy improved colonoscopy-quality indicators in a dose-dependent manner. *P<0.01; **P<0.01.
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being sedated with propofol-mediated sedation or Bdz–O, in 

order to compare the sedation-related influence on procedure 

outcome and performance. As these quality indicators could 

be affected by patient demographics, bowel-preparation qual-

ity, procedure timing (inpatient/outpatient), and indication, 

these parameters were noted and a multivariate analysis 

performed to neutralize their possible effect as confounders.

The current study demonstrated a potential positive effect 

of propofol-mediated sedation on quality indicators and 

enhanced endoscopist performance compared to standard 

sedation. Propofol-mediated sedation was significantly asso-

ciated with an enhanced polyp-detection rate, increased cecal 

intubation rate, and was associated with the performance of 

a greater number of terminal ileum intubations. To the best 

of our knowledge, this is the first study to demonstrate such 

a positive association between propofol-mediated sedation 

and colonoscopy outcomes.

In a study by Wang et al,12 which compared mild–moder-

ate sedation with Bdz–O to deeper sedation levels with pro-

pofol, it was reported that it was 25% more likely to detect an 

advanced lesion with propofol-mediated sedation. However, 

Thirumurthi et al13 demonstrated that deep sedation achieved 

via propofol did not significantly improve the polyp-detection 

or cecal intubation rate in initial average risk-screening 

colonoscopies compared to moderate sedation. Other studies 
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have similarly provided conflicting results, mainly reporting 

no apparent difference in the overall polyp-detection rate or 

cecal intubation rate.14–16

In recent years, endoscopist-directed propofol-mediated 

sedation has been practiced safely and widely, and there is a 

growing body of evidence that demonstrates this practice to 

be safe, with no statistically significant increases in adverse 

events compared to other sedation regimens.17 Moreover, 

propofol-mediated sedation may boost surveillance and 

screening programs, as it has been found to be clearly associ-

ated with improved patient satisfaction.18 However, despite 

these advantages, the recent trend toward increased anesthesia 

involvement in endoscopic procedures, the increased cost, 

the numerous constraints issued by several gastroenterology 

and anesthesiology societies, and regional regulations on 

propofol-mediated sedation utilization during colonoscopies 

may limit the use of propofol. The American Society of Anes-

thesiologists and other anesthesiology societies continue to 

maintain that propofol-mediated sedation should be managed 

only by anesthesia providers,19–21 yet according to the recent 

guidelines issued by the American Society for Gastrointes-

tinal Endoscopy on sedation and anesthesia during a gas-

trointestinal endoscopy, endoscopist use of propofol-based 

sedation is recommended when it is expected to improve 

a patient’s safety and comfort and procedural efficiency.22

Many endoscopists believe that patient satisfaction 

regarding the use of propofol is not sufficient to justify its 

routine use in endoscopic procedures without an established 

effect on the procedure’s outcomes and efficiency. Therefore, 

our study’s findings suggesting a possible favorable effect on 

colonoscopy performance and outcome are of paramount 

importance and should be taken into account when determin-

ing the policy for sedation during colonoscopies. Given the 

favorable safety profile and patient satisfaction, our findings 

may support the adoption of propofol-mediated sedation as 

the sedation of choice during colonoscopy procedures, and 

this may help ease the regulations and constraints limiting its 

use. However, prospective and randomized trials are needed 

to support and confirm these findings.

In the current study, a subgroup analysis of the propofol-

mediated sedation group focusing on propofol monotherapy 

demonstrated a direct dose-dependent association with 

endoscopic findings and performance (Figure 1). Therefore, 

dose limitation is not advisable, and monitoring the level of 

consciousness and patient discomfort should be performed 

continuously throughout the procedure, with the dose titrated 

accordingly to maintain the level of sedation. Moreover, a 

 further subgroup analysis showed that balanced propofol 

sedation (use of propofol in addition to Bdz–O) did not 

improve quality indicators compared to propofol mono-

therapy. While balanced propofol sedation is preferred, as it 

reduces the risk of oversedation according to some reports,22,23 

in our experience propofol monotherapy is easily handled, 

less associated with respiratory depression, and enables 

predictable and rapid recovery.

In this study, we have demonstrated that propofol-medi-

ated sedation administered by an anesthesia provider was 

associated with a significantly enhanced polyp-detection rate, 

but was associated with lower cecal intubation and terminal 

ileum-intubation rates compared to endoscopist-directed 

propofol-mediated sedation. Potential advantages of anes-

thesia provider–administered sedation may include improved 

monitoring and decreased distractions for endoscopists. 

However, anesthesiology-service involvement increases the 

cost of a procedure and may not be warranted in low-risk 

patients and procedures, as several studies have demonstrated 

that there is no added safety benefit.24,25

Limitations
This study has limitations inherent in its retrospective nature. 

Other confounders influencing the quality indicators, such 

as endoscopists’ experience and withdrawal times, were not 

included, and these may have affected the results. Moreover, the 

size of polyps and their histological data were not considered. 

Although the adenoma-detection rate is judged to be more 

reliable and has been widely studied, we preferred to use the 

polyp-detection rate, as it is easily utilized and was readily 

available from the colonoscopy reports, obviating the need for 

incorporating endoscopy and pathology reports. The current 

study was not designed to address safety issues associated with 

propofol-mediated sedation, as this has been studied exten-

sively and validated in previous studies, as discussed earlier.17

Conclusion
Our study demonstrates that propofol-mediated sedation use 

is associated with enhanced colonoscopy-quality indicators. 

However, large prospective or randomized control trials are 

warranted to confirm these findings.

Ethical approval
The study protocol conformed with the ethical guidelines of the 

1980 Declaration of Helsinki and was approved by the Hillel 

Yaffe Medical Center Ethics Committee (0013-18HYMC). The 

committee waived the need to obtain consent for the collection, 

analysis, and publication of the retrospectively obtained and 

anonymized data for this noninterventional study.
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