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Abstract
AIM: To compare deep sedation with propofol-fentanyl 
and midazolam-fentanyl regimens during upper gastro-
intestinal endoscopy.

METHODS: After obtaining approval of the research 
ethics committee and informed consent, 200 patients 
were evaluated and referred for upper gastrointestinal 
endoscopy. Patients were randomized to receive pro-
pofol-fentanyl or midazolam-fentanyl (n  = 100/group). 

We assessed the level of sedation using the observer’s  
assessment of alertness/sedation (OAA/S) score and 
bispectral index (BIS). We evaluated patient and physi-
cian satisfaction, as well as the recovery time and com-
plication rates. The statistical analysis was performed 
using SPSS statistical software and included the Mann-
Whitney test, χ 2 test, measurement of analysis of vari-
ance, and the κ  statistic.

RESULTS: The times to induction of sedation, re-
covery, and discharge were shorter in the propofol-
fentanyl group than the midazolam-fentanyl group. 
According to the OAA/S score, deep sedation events 
occurred in 25% of the propofol-fentanyl group and 
11% of the midazolam-fentanyl group (P  = 0.014). 
Additionally, deep sedation events occurred in 19% of 
the propofol-fentanyl group and 7% of the midazolam-
fentanyl group according to the BIS scale (P  = 0.039). 
There was good concordance between the OAA/S 
score and BIS for both groups (κ  = 0.71 and κ  = 0.63, 
respectively). Oxygen supplementation was required 
in 42% of the propofol-fentanyl group and 26% of the 
midazolam-fentanyl group (P  = 0.025). The mean time 
to recovery was 28.82 and 44.13 min in the propofol-
fentanyl and midazolam-fentanyl groups, respectively 
(P  < 0.001). There were no severe complications in 
either group. Although patients were equally satisfied 
with both drug combinations, physicians were more 
satisfied with the propofol-fentanyl combination.

CONCLUSION: Deep sedation occurred with propofol-
fentanyl and midazolam-fentanyl, but was more fre-
quent in the former. Recovery was faster in the propo-
fol-fentanyl group.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
The routine use of  sedation during endoscopic proce-
dures is increasing worldwide[1,2]. In a survey conducted 
in the United States in 2006, > 98% of  endoscopies and 
colonoscopies were performed under sedation[1,3]. A simi-
lar trend has been observed in Switzerland, Germany, 
and Australia[2,4-7]. The combination of  a benzodiazepine 
and opioid is reportedly used at approximately 75% of  
all healthcare facilities in the United States[1,3] and con-
sidered the combination of  choice by most endoscopists 
worldwide[1,2,4-9]. As a result of  its anxiolytic and sedative 
properties, its ability to provide anterograde amnesia, 
and its short half-life, midazolam is the most widely used 
benzodiazepine. Fentanyl is the most widely used opioid, 
although meperidine is still frequently used[2-4,8,9].

Propofol is a hypnotic agent that induces anesthesia 
almost immediately and has a short half-life. It also allows 
the patient to recover rapidly and be discharged. Patient 
and physician satisfaction is high with propofol. As a 
result of  these properties, the use of  propofol has been 
adopted at endoscopy centers worldwide[1-7,10]. However, 
its use has also been associated with deep sedation[11-14].

During endoscopy, sedation and analgesia improve 
the efficiency of  the procedure, quality of  the results, 
and comfort of  the patient[5,8]. However, sedation is also 
responsible for the majority of  complications related to 
diagnostic endoscopy[15]. During sedation and analgesia, 
there is a continuum of  states, ranging from mild seda-
tion to general anesthesia. In the middle of  this con-
tinuum is conscious sedation, which is the target level of  
sedation for patients undergoing upper or lower gastro-
intestinal endoscopy[4,5,10,11,13,14,16-19]. A level of  sedation 
deeper than that intended is associated with a higher rate 
of  complications[11,15,20]. The guidelines established in 
2002 by the American Society of  Anesthesiologists (ASA) 
task force on sedation and analgesia by non-anesthesiol-
ogists, which have also been endorsed by the American 
Society for Gastrointestinal Endoscopy, recommend that 
a distinction be made between conscious sedation and 
deep sedation and that one professional be dedicated 
to the assessment and monitoring of  patients during  
sedation[11-13].

The level of  consciousness is typically assessed with 
the subjective clinical scale known as the observer’s as-
sessment of  alertness/sedation (OAA/S) score, as vali-
dated by Chernik et al[21], which ranks sedation as mild, 
conscious, or deep. Another means of  assessing the level 
of  consciousness is the calculation of  the bispectral index 

(BIS). Through the use of  a BIS monitor, complex math-
ematical calculations of  electroencephalography waves 
are transformed into numbers ranging from 0 (no brain 
activity) to 100 (fully conscious). This provides an objec-
tive measure of  the level of  consciousness. The BIS is 
considered a viable alternative for monitoring the level of  
consciousness in patients submitted to general anesthe-
sia. Although its use in endoscopy is controversial, it has 
been investigated with increasing frequency, and further 
studies are recommended[22-27].

In the past 10 years, new sedation guidelines have been 
established. Many of  those guidelines state that propofol 
can be safely administered by an endoscopist or nurse 
under the supervision of  a physician[1,3-5,8,10,12,14,17,25,28,29]. 
However, because propofol has been associated with deep 
sedation events and complications, some have recom-
mended that propofol be administered exclusively by an-
esthesiologists[5,11-13,17].

In view of  these facts, we evaluated the use of  pro-
pofol-fentanyl versus midazolam-fentanyl for sedation 
of  patients undergoing upper gastrointestinal endoscopy. 
The primary endpoint of  this study was to compare the 
frequency of  deep sedation in each group. We also com-
pared the two drug combinations in terms of  time to in-
duction, time to recovery, time to discharge, efficacy, and 
safety, as well as patient and endoscopist satisfaction.

MATERIALS AND METHODS
This was a prospective, single-blind, randomized con-
trolled trial carried out between January 2007 and Octo-
ber 2010 at the Gastrointestinal Endoscopy Clinic of  the 
Department of  Gastroenterology at the University of  
São Paulo Medical School - Hospital das Clínicas, Brazil. 

Patients
We recruited 262 patients from those scheduled to un-
dergo upper gastrointestinal endoscopy at the Gastroin-
testinal Endoscopy Unit. The inclusion criteria were age 
> 18 years, physical status classified as ASA Ⅰ, Ⅱ or Ⅲ, 
and having a contact telephone number. The exclusion 
criteria were as follows: pregnancy; a history of  allergy to 
the medications to be administered; a history of  allergy 
to soy or eggs; a psychotic disorder; being under treat-
ment with psychoactive medications; being an illicit drug 
user or a heavy consumer of  alcohol; Child-Pugh class C 
cirrhosis; presence of  chronic kidney disease (being on 
dialysis); and being submitted to endoscopy as an emer-
gency procedure. Of  the 262 patients recruited, 62 were 
excluded (Figure 1). The final sample comprised 200 
patients. Through a drawing of  sealed envelopes, patients 
were randomized to two groups of  100: propofol-fen-
tanyl and midazolam-fentanyl. The endoscopists sched-
uled to perform the procedures had no access to the  
envelopes.

Drug administration
Drug infusion was performed by the nursing staff  and at-
tending endoscopist. In both groups, the objective was to 
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achieve conscious sedation by using the dose calculated 
for that purpose (Table 1). The propofol and midazolam 
were administered by intravenous bolus and supplement
ed as necessary by the endoscopist to maintain the de-
sired level of  sedation. A single dose of  fentanyl was 
used in both groups. The fixed maximum dose for mid-
azolam was 10 mg or 0.1 mg/kg of  body weight. If  ad-
ditional sedation became necessary, the endoscopist had 
the option of  suspending the initial regimen and adding 
propofol.

Patient evaluation and monitoring
Prior to the procedure, a clinical history and physical ex-
amination was performed for each patient. Additionally, 
the anesthetic risk was assessed with the ASA classifica-
tion of  physical status, and the patients completed a de-
mographic questionnaire. Continuous monitoring during 
the procedure included the noninvasive measurement 
of  blood pressure, heart rate, respiratory rate (thoracic 
excursion measurement), and oxygen saturation (SpO2). 
We defined the following evaluation time points: “base-
line” (immediately before the procedure); “duodenum” 
(the approximate midpoint of  the procedure, when the 
endoscopist was evaluating the duodenum or the jeju-
nal loop in post-gastrectomy patients); and “recovery” 
(when the patient was awake and underwent the final  
evaluation).

Evaluation of the level of sedation
During the procedure, the level of  sedation was evalu-
ated in two ways. We applied the OAA/S scale[21], which 
is scored as 1 for deep sedation, 2-4 for conscious seda-
tion, and 5 for mild sedation. In addition, after cleaning 
the skin with gauze and alcohol, we applied disposable 
electrodes to the forehead and connected the leads to a 
BIS monitor (A-2000 BIS XP; Aspect Medical Systems, 
Newton, MA, United States) (Figure 2). The BIS monitor 
output was evaluated continuously throughout the proce-
dure and recovery period. BIS ≤ 65 indicates deep seda-
tion, 66-85 indicates conscious sedation, and BIS > 85 
indicates mild sedation. The OAA/S scale and BIS were 
determined simultaneously every 2 min. 

An independent observer was responsible for the mo

nitoring, which included evaluating the level of  con-
sciousness, readout of  other vital signs, collection of  data 
regarding drugs and doses used, use of  benzodiazepine 
or opioid antagonists, and occurrence of  cardiorespira-
tory events, such as hypoxemia (defined as SpO2 < 90% 
for > 30 s after application of  the jaw thrust maneuver), 
hypotension (defined as ≥ 20% decrease in systolic or 
diastolic blood pressure), and bradycardia (heart rate < 50 
bpm). Hypoxemia was classified as mild if  it responded 
to supplemental oxygen delivered at 3-4 L/min; it was 
classified as severe if  it did not respond to supplemental 
oxygen and the patient required noninvasive ventilatory 
support (e.g., bag-mask ventilation) or intubation. The 
same observer also reported any other adverse events 
that occurred secondary to sedation. The observer was 
blinded to the randomization.

As described by Cohen et al[30], we compared the two 
groups in terms of  the time to induction (interval be-
tween the first drug bolus administration and initiation 
of  the procedure), time to recovery (interval between 
removal of  the endoscope and final evaluation), and time 
to discharge (interval between removal of  the endoscope 
and departure from the endoscopy unit). The final evalu-
ation began when the BIS monitor indicated at least 90. 
Patients were discharged only when they had achieved 
an OAA/S score of  5 (the maximum), a BIS > 90, and 
reported no pain or any other type of  discomfort.

Visual analog scale and questionnaires
At discharge, patient satisfaction was assessed with a 
10-point visual analog scale (1 = least satisfied and 10 = 
most satisfied). The patients also completed a satisfac-
tion questionnaire before leaving the facility. At 24 h after 
discharge, the same observer who was responsible for the 
monitoring contacted the patients by telephone to ad-
minister a questionnaire that evaluated patient satisfaction 
with the procedure, adverse events and the resumption 
of  domestic activities. All 200 patients completed both 
questionnaires. The visual analog scale was also applied 
to the endoscopists who performed the procedures to as-
sess their level of  satisfaction with the sedation regimen 
and was scored as follows: 1-3 = considerable difficulty 
in performing the procedure; 4-7 = minor difficulty in 

262 patients
Evaluated

200 patients
Included

100 patients
Midazolam-fentanyl 

group

100 patients
Propofol-fentanyl 

group

62 patients excluded
   Declined: 36
   < 18 yr of age: 8
   Mental incapacity: 7
   Psychoactive drug use: 3
   Child-Pugh class C: 2
   Lost to follow-up: 6

Figure 1  Flowchart of the study design. Figure 2  Bispectral index monitor.
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performing the procedure (patient moved at the begin-
ning or end of  the procedure); and 8-10 = no difficulty 
in performing the procedure. 

Ethics
This work was conducted in accordance with the Declara-
tion of  Helsinki (2000) of  the World Medical Associa-
tion. The study was approved by the Hospital das Clínicas 
Research Ethics Committee, and all participating patients 
provided written informed consent.

Statistical analysis
To calculate the sample size, we estimated the proportion 
of  patients who received deep sedation by analyzing the 
BIS curve. We hypothesized that this proportion would 
be 10% for the midazolam-fentanyl group and 25% for 
the propofol-fentanyl group. By adopting an α error tol-
erance (false-positive risk) of  5% and β error tolerance 
(false-negative risk) of  20%, we determined that 112 pa-
tients per group would be required to provide sufficient 
power to detect significant differences. It was agreed that 
we would perform an interim analysis involving 100 pa-
tients in each group. 

The data were entered into a Microsoft Excel spread-
sheet and analyzed with the assistance of  the Statistics 
Sector of  the University of  São Paulo Medical School, 
Department of  Gastroenterology. The statistical analysis 
was performed with the Statistical Package for the Social 
Sciences (SPSS Inc., Chicago, IL, United States). We ap-
plied the Mann-Whitney test to evaluate continuous vari-
ables and used the χ 2 test to evaluate categorical variables. 
To study the effects of  the variable “group” at the vari-
ous time points, we used repeated measures analyses of  
variance. We used the κ  statistic to evaluate the degree of  
concordance between the OAA/S scale and BIS.

Data were collected by a researcher who was blinded 

to each patient’s group. However, such masking was not 
possible when we assessed endoscopist satisfaction with 
the sedation regimen.

RESULTS
Patient characteristics
Most patients presented with a low anesthetic risk (ASA 
class Ⅰ or Ⅱ), although one patient in the propofol-
fentanyl group was classified as ASA Ⅲ. There were no 
significant differences between the two groups regard-
ing demographics, weight, height, body mass index, 
level of  education, or ASA class (Table 2). All of  the 
patients completed the procedure with adequate sedation 
throughout. None of  the procedures were suspended or 
halted prematurely.

Drug doses
Patients in the midazolam-fentanyl group received mid-
azolam and fentanyl at mean doses of  5.25 ± 1.7 mg and 
43.1 ± 9.87 μg, respectively. Patients in the propofol-fen-
tanyl group received propofol and fentanyl at mean doses 
of  70.3 ± 38.9 mg and 41.0 ± 10.25 μg, respectively. 
Sixty minutes after the end of  the procedure, a patient in 
the midazolam-fentanyl group presented with persistent 
drowsiness, despite normal cardiorespiratory function, 
and was given 0.2 mg flumazenil.

Level of sedation
As seen in Table 3, the OAA/S classification of  seda-
tion in the midazolam-fentanyl group was mild in 1%, 
conscious in 88%, and deep in 11%, compared with 2%, 
73%, and 25%, respectively, in the propofol-fentanyl 
group. There was a statistically significant difference be-
tween the two groups in terms of  the OAA/S score (P = 
0.014). Based on the BIS values, sedation in the midazol-
am-fentanyl and propofol-fentanyl groups was classified 

Table 2  Patient characteristics

Variable Group Total P  value

Midazolam-
fentanyl

Propofol-
fentanyl

Sex
   Female 66 (60.0) 71 (71.0) 137 (68.5) 0.543
   Male 34 (34.0) 29 (29.0)   63 (31.5)
ASA
   Ⅰ 63 (63.0) 55 (55.0) 118 (59.0) 0.316
   Ⅱ 37 (37.0) 44 (44.0)   81 (40.5)
   Ⅲ 0 (0.0) 1 (0.5)   1 (0.5)
Age (yr) 52.14 ± 15.01 54.40 ± 15.44 0.352
Weight (kg) 67.45 ± 11.28 70.93 ± 17.64 0.242
Height (cm) 1.62 ± 0.09 1.61 ± 0.10 0.546
BMI (kg/m2)  25.91 ± 4.54  27.39 ± 6.59 0.251
DM proportion   4.5%   7.5% 0.276
SH proportion 16.0% 18.0% 0.640
Cardiopathy proportion   0.5%   0.0% 0.999
Other proportion 11.5%   9.0% 0.404

Data are expressed as absolute numbers (percentage) or mean ± SD. BMI: 
Body mass index; DM: Diabetes mellitus; SH: Systemic hypertension.

Table 1  Sedation regimens

Midazolam-fentanyl
   Midazolam
      Initial dose
         ASA Ⅰ 3-5 mg
         ASA Ⅱ or Ⅲ 2-3 mg
      Maintenance 0.5-1.0 mg every 2-3 min, up to a maximum cumu-

lative dose of 10 mg or 0.1 mg/kg of body weight
   Fentanyl
      Single dose
         ASA Ⅰ 50 μg
         ASA Ⅱ or Ⅲ 20-30 μg
Propofol-fentanyl
   Propofol
      Initial dose
         ASA Ⅰ 0.5 mg/kg
         ASA Ⅱ or Ⅲ 0.25 mg/kg
      Maintenance 10-20 mg bolus at 60 s intervals
   Fentanyl
      Single dose
         ASA Ⅰ 50 μg
         ASA Ⅱ or Ⅲ 20-30 μg

ASA: American Society of Anesthesiologists.

Lera dos Santos ME et al . Deep sedation in gastrointestinal endoscopy
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as mild in 18% and 14%, as conscious in 75% and 67%, 
and as deep in 7% and 19%, respectively (P = 0.039). 
Comparing the BIS values obtained before, during, and 
after the procedure, we found that there was a trend to-
ward a return to its initial value more rapidly in the propo-
fol-fentanyl group than in the midazolam-fentanyl group 
(Figure 3). The OAA/S score showed good concordance 
with the BIS in the midazolam-fentanyl group (κ  = 0.635, 
P < 0.001), the propofol-fentanyl group (κ  = 0.710, P < 
0.001), and the sample as a whole (κ  = 0.696, P < 0.001).

Satisfaction
The mean score on the visual analog scale of  patient 
satisfaction was 9.84 ± 0.4 in the midazolam-fentanyl 
group and 9.64 ± 0.8 in the propofol-fentanyl group (P = 
0.178). The mean score on the visual analog scale for en-
doscopist satisfaction was 8.90 ± 1.2 for the midazolam-
fentanyl regimen and 9.30 ± 0.9 for the propofol-fentanyl 
regimen (P = 0.012). The time to induction was signifi-
cantly shorter in the propofol-fentanyl group (2.63 ± 1.62 
min vs 2.96 ± 1.5 min, P = 0.012). The times to recovery 
and discharge were also shorter in the propofol-fentanyl 
group (P < 0.001 and P < 0.001, respectively).

Pre- and post-discharge questionnaires
We found no statistically significant differences between 
the two groups in terms of  the patient-reported quality 
of  sedation or pain/discomfort related to the procedure. 
The proportion of  patients who remembered being 
awake at the beginning, middle, and end of  the proce-
dure was greater in the propofol-fentanyl group than the 
midazolam-fentanyl group (P < 0.001 for all three time 
points). According to the results of  the post-discharge 
questionnaire, none of  the patients experienced any ad
verse reactions within the first 24 h after discharge. On 
average, the patients in the propofol-fentanyl group re-
ported having resumed their domestic activities 60 min 
after discharge compared with 80 min after discharge for 
the midazolam-fentanyl group (P < 0.001).

Safety and complications
No serious complications were observed in either group. 
During the procedure, 42% of  the propofol-fentanyl 

group patients developed mild transient hypoxemia (SpO2 
of  85%-90% for > 30 s after the jaw thrust maneuver), 
which also occurred in 26% of  the midazolam-fentanyl 
group patients (P = 0.025). In all of  those cases, the hy-
poxemia responded to supplemental oxygen delivered by 
nasal cannula at 3-4 L/min. There were no instances of  
arrhythmia. Systolic hypotension was observed in 5% of  
the midazolam-fentanyl group and 10% of  the propofol-
fentanyl group, whereas diastolic hypotension was ob-
served in 6% of  the midazolam-fentanyl group and 16% 
of  the propofol-fentanyl group. All of  the variations in 
arterial blood pressure, heart rate, and respiratory rate 
were transient and required no mechanical or pharmaco-
logical intervention. There were no cases of  perforation, 
bleeding, or death, and none of  the patients required in-
vasive ventilatory support, or hospitalization.

DISCUSSION
Although there are abundant data in the literature and var-
ious guidelines on sedation during endoscopy[1-6,10,12,17,31], 
few studies have compared propofol with midazolam 
for conscious sedation in patients undergoing diagnos-
tic upper gastrointestinal endoscopy, especially when 
using the incidence of  deep sedation events as the pri-
mary outcome. In the present study, we used the BIS 
and OAA/S scale in an innovative manner and assessed 
the frequency of  deep sedation events for two sedation 
regimens frequently used during endoscopy[11,12,16,17,32,33]. 
In the midazolam-fentanyl group, deep sedation, de-
fined according to the BIS and OAA/S score, occurred 
in 11% and 7% of  the patients, respectively, compared 
with 25% and 19% of  those in the propofol-fentanyl 
group. It was clear that despite the use of  doses targeting 
conscious sedation, deep sedation events were common 
in the midazolam-fentanyl group. These findings are in 
agreement with those of  Patel et al[20], who evaluated the 
use of  a benzodiazepine-opioid combination with the 
objective of  achieving conscious sedation in patients 
undergoing diagnostic upper gastrointestinal endoscopy. 
The authors found that deep sedation, as evaluated by a 
modified OAA/S scale, occurred in 26% of  the patients. 

Variable Group Total P  value

Midazolam-
fentanyl

Propofol-
fentanyl

OAA/S score
   1 11 (11.0) 25 (25.0) 36 (18.0) 0.014
   2-4 88 (88.0) 73 (73.0) 161 (80.5)
   5 1(1.0) 2 (2.0) 3 (1.5)
BIS
   ≤ 65 7 (7.0) 19 (19.0) 26 (13.0) 0.039
   66-85 75 (75.0) 67 (67.0) 142 (71.0)
   > 85 18 (18.0) 14 (14.0) 32 (16.0)

OAA/S: Observer's assessment of alertness/sedation score; BIS: Bispectral 
index.

0.800

0.700

0.600

0.500

0.400

0.300

0.200

0.100

0.000
BIS 1                      BIS 2                     BIS 3

Midazolam
Propofol

Figure 3  Bispectral values before, during, and after diagnostic upper gas-
trointestinal endoscopy according to group. Bispectral (BIS) 1: Before the 
procedure; BIS 2: During the procedure; BIS 3: After the procedure.
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In the present study, the overall rates of  deep sedation 
were 18% and 13% when assessed by the OAA/S score 
and BIS, respectively. However, we found that the fre-
quency of  clinically relevant complications was negligible, 
which is likely attributable to the relatively good overall 
health status of  the patients. It is notable that the adverse 
effects arising from deep sedation were easily reversed 
with simple clinical maneuvers. There was a trend toward 
the BIS returning to its initial value more rapidly in the 
propofol-fentanyl group, which suggests faster recovery 
in those patients. 

The principal complication that occurred in our stu
dy was hypoxemia, which was observed in 42% of  the 
patients in the propofol-fentanyl group and 26% of  the 
midazolam-fentanyl group. In all of  those patients, hy-
poxemia responded to supplemental oxygen delivery. The 
close monitoring of  the patients during sedation could 
explain the relatively high rates of  transient mild hypox-
emia found in both of  the groups. These findings again 
raise the controversy regarding giving supplemental oxy-
gen routinely during upper gastrointestinal endoscopy, 
which is our current practice. In addition, the small size 
of  our sample prevented us from effectively evaluating 
the incidence of  severe complications, which are rare in 
endoscopy.

In the pre-endoscopy, pre-medication period, patients 
typically have a BIS > 93, whereas a BIS of  60-70 is in-
dicative of  deep sedation[24]. There are some discrepan-
cies between the data in the literature and information 
provided by the manufacturer in terms of  the relation-
ship between the numerical values and levels of  con-
sciousness[23,24,26,27]. Some authors define deep sedation as 
a BIS of  60-70 and conscious sedation as > 70[22], while 
others define deep sedation as BIS < 75 in the presence 
of  an OAA/S score of  1 or 2[27]. To improve the sensitiv-
ity and specificity of  our evaluations, we defined deep 
sedation as BIS ≤ 65 and an OAA/S score of  1 and 
conscious sedation as BIS > 65 and an OAA/S score > 
1. Bower et al[24] have suggested that a BIS of  75-85 in-
dicates conscious sedation, which is an appropriate level 
of  sedation for endoscopic procedures. In assessing the 
level of  consciousness of  patients undergoing endo-
scopic procedures, those authors demonstrated a strong 
temporal correlation between the BIS and OAA/S score 
(r = 0.59, P < 0.0001). In the present study, we observed 
good concordance between the BIS and OAA/S score 
(κ  = 0.7, P < 0.001). However, the BIS has obvious ad-
vantages over the OAA/S. The primary advantage is that 
the BIS is a much simpler and more continuous measure. 
The BIS allows objective measurements of  sedation in 
patients undergoing endoscopic procedures[26].

The use of  the BIS in monitoring the level of  seda-
tion of  patients undergoing endoscopic procedures is 
controversial because its impact remains unclear[11,13,17,27]. 
In a study of  patients undergoing colonoscopy, the seda-
tion was administered by nurses under the supervision 
of  gastroenterologists, and there was no reduction in the 
propofol dose used or the time to recovery[34]. Other au-

thors have shown that BIS monitoring leads to the use of  
a lower mean dose of  propofol in endoscopic retrograde 
cholangiopancreatography[23]. In a study of  BIS monitor-
ing during sedation for endoscopic submucosal dissec-
tion, the propofol dose was not reduced, although there 
was increased satisfaction on the part of  the patients and 
endoscopists[25]. Nevertheless, some authors question the 
accuracy of  BIS monitoring in detecting deep sedation[27]. 
There is no evidence to support the routine use of  BIS 
monitoring in the ambulatory setting of  diagnostic endo-
scopic procedures. In the future, it may prove beneficial 
for more complex therapeutic endoscopic procedures.

The present study had some limitations. The fact that 
physical status was classified as ASA Ⅰ or Ⅱ in 99.5% 
of  the patients might have limited the external validity 
of  the study. However, the exclusion of  patients with 
poor physical status allowed us to focus more closely on 
the relationship between propofol and deep sedation in 
the clinical setting most often encountered in endoscopy 
clinics. In fact, the inclusion of  patients with more co-
morbidity who were undergoing endoscopic procedures 
of  greater complexity would have shifted the discussion 
to the efficacy and safety of  sedation in complex situa-
tions. Although that is an important topic and is currently 
being investigated by other authors[23,35], it was not the fo-
cus of  the present study. There were also some potential 
biases related to the difficulty of  achieving full blinding 
of  the sedation regimen. However, double blinding was 
achieved for the collection of  data, such as the level of  
sedation (OAA/S and BIS), the time to induction, recov-
ery, and discharge, and the level of  patient satisfaction. 
All procedures were performed consecutively, respecting 
the sedation regimens initially proposed and with the ob-
server present.

In the present study, we demonstrated that the times 
to induction, recovery, and discharge were significantly 
shorter in the propofol-fentanyl group. These findings 
replicate the results obtained by other authors who have 
demonstrated that propofol allows patients to resume 
their work activities sooner, thereby also increasing over-
all productivity[3,5,9,19,30,31,33,35-38]. We found no significant 
difference between the two regimens in terms of  patient 
satisfaction, although there was a difference in terms of  
satisfaction on the part of  endoscopists. The endosco-
pists expressed a preference for the propofol-fentanyl 
combination. This finding is in keeping with the global 
trend toward the use of  propofol sedation by gastroen-
terologists and endoscopists[2,3].

Our findings show that although the use of  the mi
dazolam-fentanyl regimen results in deep sedation less 
often than the propofol-fentanyl regimen does, the differ-
ence is not clinically relevant. In our opinion, there is little 
evidence to support the position that propofol should be 
administered only by anesthesiologists or that the use of  
propofol is disproportionately associated with the occur-
rence of  unwanted deep sedation. In fact, deep sedation 
can also occur when the midazolam-fentanyl regimen is 
used. This underscores the importance of  monitoring 
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the vital signs of  patients under sedation. We could also 
add that both drug dosage and titration are crucial for the 
success of  the sedation regimen.

In our opinion, patients classified as ASA Ⅰ or Ⅱ, if  
properly evaluated and monitored, can be safely subject-
ed to diagnostic upper gastrointestinal endoscopy under 
sedation with the propofol-fentanyl combination at doses 
targeting conscious sedation. We also believe that the 
presence of  an anesthesiologist is not mandatory in this 
setting. The use of  this regimen can increase physician 
satisfaction and productivity.

COMMENTS
Background
The routine use of sedation during endoscopic procedures is increasing world-
wide. The combination of a benzodiazepine (e.g., midazolam) and opioid (e.g., 
fentanyl) is reportedly used at approximately 75% of all healthcare facilities in 
the United States and considered the combination of choice by most endos-
copists worldwide. Propofol is a hypnotic agent and its use has been adopted 
at endoscopy centers worldwide. However, its use has also been associated 
with deep sedation. In this study, authors evaluated the use of propofol-fentanyl 
versus midazolam-fentanyl for sedation of patients undergoing upper gastroin-
testinal endoscopy, comparing the frequency of deep sedation in each group. 
They also compared the two drug combinations in terms of time to induction, 
time to recovery, time to discharge, efficacy, and safety, as well as patient and 
endoscopist satisfaction. 
Research frontiers
Nowadays, propofol is only used routinely by anesthesiologists. The research 
hotspots are to find a secure way to provide safety and lower complications of 
propofol use by non-anesthesiologists.
Innovations and breakthroughs
Although there are abundant data in the literature and various guidelines on se-
dation during endoscopy, few studies have compared propofol with midazolam 
for conscious sedation in patients undergoing diagnostic upper gastrointestinal 
endoscopy. In the present study, authors used the bispectral index (BIS) moni-
tor and observer’s assessment of alertness/sedation (OAA/S) scale in an in-
novative manner and assessed the frequency of deep sedation events for two 
sedation regimens frequently used during endoscopy.
Applications
The results suggest that patients classified as low anesthetic risk, if properly 
evaluated and monitored, can be safely subjected to diagnostic upper gastro-
intestinal endoscopy under sedation with the propofol-fentanyl combination at 
doses targeting conscious sedation. Authors also believe that the presence of 
an anesthesiologist is not mandatory in this setting. The use of this regimen can 
increase physician satisfaction and productivity.
Terminology
Deep sedation is represented by a BIS ≤ 65 and/or OAA/S scale = 1. The BIS 
monitors cerebral activity. BIS ≤ 65 indicates deep sedation, 66-85 indicates 
conscious sedation, and > 85 indicates mild sedation. OAA/S scale was devel-
oped to measure the level of alertness in subjects who are sedated. It is scored 
as 1 for deep sedation, 2-4 for conscious sedation, and 5 for mild sedation.
Peer review
An interesting study that assessed the differences and reliability between up-
per gastrointestinal endoscopies performed with midazolam-fentanyl versus 
propofol-fentanyl sedation. The main findings of the paper were that deep seda-
tion was more frequent in the propofol-fentanyl group, however, this group had 
a more rapid recovery after the procedure.
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