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Background: Different levels of pharmacological sedation ranging from minimal to general anesthesia are often used to increase patient 
tolerance for a successful colonoscopy. However, sedation increases the risk of respiratory depression and cardiovascular complications 
during colonoscopy.
Objectives: We aimed to compare the propofol and midazolam/meperidine sedation methods for colonoscopy procedures with respect 
to cardiopulmonary safety, procedure-related times, and patient satisfaction.
Patients and Methods: This was a prospective, randomized, double-blinded study, in which 124 consecutive patients undergoing elective 
outpatient diagnostic colonoscopies were divided into propofol and midazolam/meperidine sedation groups (n: 62, m/f ratio: 26/36, mean 
age: 46 ± 15 for the propofol group; n: 62, m/f ratio: 28/34, mean age: 49 ± 15 for the midazolam/meperidine group) by computer-generated 
randomization. The frequency of cardiopulmonary events (hypotension, bradycardia, hypoxemia), procedure-related times (duration of 
colonoscopy, time to cecal intubation, time to ileal intubation, awakening time, and time to hospital discharge) and patients’ evaluation 
results (pain assessment, quality of sedation, and recollection of procedure) were compared between the groups.
Results: There were no statistically significant differences between the two groups with respect to demographic and clinical characteristics 
of the patients, the frequency of hypotension, hypoxemia or bradycardia, cecal and ileal intubation times, and the duration of colonoscopy. 
The logistic regression analysis indicated that the development of cardiopulmonary events was not associated with the sedative agent 
used or the characteristics of the patients. The time required for the patient to be fully awake and the time to hospital discharge was 
significantly longer in the propofol group (11 ± 8 and 37 ± 11 minutes, respectively) than the midazolam/meperidine group (8 ± 6 and 29 ± 
12 minutes, respectively) (P = 0.009 and P < 0.001, respectively).The patient satisfaction rates were not significantly different between the 
groups; however, patients in the propofol group experienced more pain than patients in the midazolam/meperidine group (VAS score: 
0.31 ± 0.76 vs. 0 ± 0; P = 0.002).
Conclusions: Midazolam/meperidine and propofol sedation for colonoscopy have similar cardiopulmonary safety profiles and patient 
satisfaction levels. Midazolam/meperidine can be preferred to propofol sedation due to a shorter hospital length of stay and better 
analgesic activity.
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1. Background
Colonoscopy is an essential screening, diagnostic, thera-

peutic and follow-up tool for colorectal diseases (1-4). A 
throughout colonoscopy with complete cecal intubation 
is required for a successful procedure. The complete intu-
bation, however, can be interfered by reasons including 
technical issues, poor patient tolerance and/or poor bowel 
preparation (5, 6). Among these, patient comfort is accept-
ed as the most important factor for a successful colonosco-
py; however, most patients cannot tolerate the discomfort 
and pain caused by this invasive endoscopic procedure 

(1-5). Different levels of pharmacological sedation ranging 
from minimal to general anesthesia are therefore general-
ly used in colonoscopy to increase patient tolerance (3, 5).

Midazolam is a benzodiazepine and a powerful amnesic, 
anxiolytic and sedative agent with a short elimination half-
life (7-9). During colonoscopy, midazolam induces moder-
ate sedation where the patient attains a decreased level of 
consciousness and response to verbal or tactile stimulation 
is preserved (2, 9, 10). The combination of midazolam with 
opioids provides the best procedural sedation during colo-



Gurbulak B et al.

Iran Red Crescent Med J. 2014;16(11):e193292

noscopy, along with adequate spontaneous ventilation (2, 
3, 8, 9). The midazolam/meperidine combination can be 
used to achieve better results in sedation, but with a risk of 
prolonged recovery and delayed hospital discharge due to 
the longer action duration of meperidine (2, 3, 10, 11).

Propofol (2, 6-diisopropyl phenol) is a short acting anes-
thetic agent, providing a considerably rapid onset of seda-
tion and shorter recovery time with less nausea and vom-
iting (1, 2, 8, 10, 12). The sedation achieved by propofol is 
dose-dependent; high doses of propofol may easily induce 
deep sedation or even general anesthesia (10, 12, 13). When 
used as a single sedative agent during colonoscopy, admin-
istration of more propofol is necessary to prevent patient 
movements, especially those due to pain and coughing 
that can interfere with the procedure (10).

It is important to evaluate the risk factors of different 
sedative agents used in colonoscopy with respect to the 
development of CP complications and the duration of the 
procedure. Numerous studies have compared propofol 
and midazolam/meperidine combination with regard to 
their efficacies, recovery times, side effects, and patient 
satisfaction rates (1, 3, 7, 14).

2. Objectives
The main objective of this prospective, randomized, 

double-blinded study was to compare the propofol and 
midazolam/meperidine sedation levels during colonos-
copy with respect to the incidence of cardiopulmonary 
events (CPE) and to evaluate the effect of risk factors on 
development of CP complications. The procedure-related 
times and patient satisfaction rates in these two sedation 

approaches were also compared.

3. Patients and Methods

3.1. Study Design and Population
Two different sedation protocols, applied between Febru-

ary 2014 and March 2014, were compared in this prospec-
tive, randomized, double-blinded study, conducted in 
the Endoscopy Center of the Arnavutkoy State Hospital, 
a referral hospital with 210 beds in Istanbul, Turkey. The 
study protocol was approved by the Local Hospital Ethics 
Committee, conducted according to the Declaration of 
Helsinki, and all the patients provided written informed 
consents (date/protocol number of ethical approval: 
2.5.2014/114).

The patients enrolled in the study were selected from 
141 consecutive patients who were referred for an elec-
tive outpatient diagnostic colonoscopy (Figure 1). Pa-
tients who were younger than 18 years of age, pregnant 
or breast-feeding, intolerant or allergic to propofol or 
midazolam and meperidine, egg and soybean oil, had 
an American Society of Anesthesiologists (ASA) physical 
classification status higher than III, history of obstruc-
tive sleep apnea syndrome, a higher risk of difficult in-
tubation (short-thick neck, inability to widely open the 
mouth, Mallampati class III-IV), history of complications 
in previous sedations, and poor bowel cleansing were 
excluded from the study. Patients were divided into two 
groups by computer-generated randomization: Group P 
received sedation with propofol and Group MM received 
sedation with midazolam/meperidine.

Assessed for eligibility

(n=141)

Not meeting inclusion criteria (n=7)

Declined to participate (n=4)

Other reasons (n=O)

  Excluded (n=11)

Randomized (n=130)

Propofol group

(n=65)

Poor bowel cleansing

(n=3)

Poor bowel cleansing

(n=3)

Midazolam + Pethidine group

(n=65)

Analysed (n=62) Analysed (n=62)

Figure 1. Flow Diagram of the Study
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3.2. Endoscopy Procedure
All colonoscopy procedures were performed by the 

same general surgeon with more than five years of expe-
rience in gastrointestinal tract endoscopy who was blind-
ed to the sedative agents. Sedations were administered 
by the same anesthesiologist. The patients as well as the 
endoscopy and recovery room nurses were also blinded 
to the sedative agents.

In the endoscopy room, all the patients received intrave-
nous isotonic saline at 10 mL/kg/h and 3 L/min oxygen by a 
nasal cannula. They also received 1.5 mg midazolam (Dor-
micum, Roche, Istanbul, Turkey) and 50 μg fentanyl (Fen-
tanyl Citrate, Meditera, Izmir, Turkey) before the induction 
of sedation. In group P, sedation was started with an initial 
1 mg/kg bolus of propofol (propofol 2%, Fresenius Kabi, Is-
tanbul, Turkey) administered intravenously, followed by 
titration with 10-20 mg doses as needed for continuous 
sedation. Patients in the MM group received intravenous 
injections of 0.05 mg/kg midazolam and 0.4 mg/kg me-
peridine (Aldolan, Liba Lab, Istanbul, Turkey) as the initial 
bolus; this was then titrated with 1-2 mg midazolam and 
5-10 mg meperidine as needed for continuous sedation. 
The required dose per kilogram was calculated by ideal 
body weight (50 + 2.3 kg per inch over five feet for men 
and 45.5 + 2.3 kg per inch over five feet for women) (15). The 
level of sedation was assessed with Observer’s Assessment 
of Alertness/Sedation (OAA/S) score (1 = fully sedated, 5 = 
not sedated) (16), every five minutes after the initial bolus 
injection of the drugs to preserve the desired level of seda-
tion. All the equipment required for resuscitation, as well 
as flumazenil (Anexate, Deva, Istanbul, Turkey), naloxane 
(Abbott, Istanbul, Turkey), the antagonists of midazolam 
and opioid, were present in the endoscopy room.

3.3. Evaluation of Cardiopulmonary Safety
Electrocardiography, noninvasive blood pressure 

(NIBP), heart rate (HR), respiratory rate (RR) and periph-
eral oxygen saturation (SpO2) of all the patients were 
monitored (Drager Infinity Delta, Drager Medical Sys-
tems Inc., Danvers, MA, USA), starting from the induction 
of sedation until discharge from the hospital. All moni-
toring parameters, procedure-related times (duration of 
colonoscopy (total procedure time), time to cecal intuba-
tion, time to ileal intubation, awake time (time for the pa-
tient to have OAA/S score of 5 in the recovery room), and 
time to hospital discharge after colonoscopy procedure), 
CPE, as well as age, gender, body mass index, ASA, alcohol 
or tobacco consumption, co-existing diseases, history 
of medical treatments and history of previous surgical 
operations were recorded by the same research resident 
who was blinded to the grouping.

Blood pressure was measured automatically every five 
minutes and HR, RR, and SpO2 were assessed continuously. 
CP complications were classified as follows: 1) hypotension 
(> 30% decrease in baseline mean arterial pressure (MAP) 
or systolic arterial pressure (SAP) < 90 mmHg), 2) bradycar-

dia (heart rate < 50 beats/minute), 3) hypoxemia (SpO2 < 
90% with supplemental oxygen), 4) apnea (absence of res-
piration for more than 15 seconds), 5) others: dysrhythmia, 
ST changes, chest pain, pulmonary edema, 6) permanent 
damage or death. Patients with hypotension were treated 
with 250 mL isotonic saline, infused in a five-minute peri-
od. Five milligrams of ephedrine (ephedrine HCl, Osel Ilac, 
Istanbul, Turkey) was administered intravenously to the 
patients who did not respond to saline treatment or when 
SAP decreased below 90 mmHg. Bradycardia was treated 
with intravenous administration of 0.5 mg of atropine 
(atropine sulfate, Biofarma, Istanbul, Turkey). In patients 
with SpO2 < 90% for more than 15 seconds, chin lift maneu-
ver was performed. When chin lift maneuver treatment 
failed to increase the SpO2 level, the patient was treated 
with mechanical ventilation and flumazenil injection.

3.4. Postprocedural Follow-up and Evaluation of 
Patient’ Satisfaction

The patients were transferred to the recovery room at 
the end of the procedure. A recovery room nurse, blind-
ed to the patients’ groups, evaluated the arterial blood 
pressure, HR, SpO2 and consciousness level of patients. 
Patients without hypotension (MAP < 70 mmHg), bra-
dycardia (heart rate < 60 beats/minute) and hypoxemia 
(SpO2 < 95% breathing room air), and the ones who were 
able to sit on the bed without assistance and were fully 
awake (OAA/S score = 5), were allowed to be discharged 
from the hospital. Before their discharge, all the patients 
completed a satisfaction questionnaire which included 
pain assessment, quality of sedation and recollection of 
the procedure. The pain level during intubation was eval-
uated by a 10-cm visual analog scale (VAS; 0 = no pain, 10 = 
severe pain). The quality of sedation was assessed by the 
patients as excellent, good, fair, or poor; the recollection 
of procedure was determined by yes or no.

3.5. Statistical Analysis
Statistical analysis was performed by the SPSS software 

package for Windows (Statistical Package for Social Scienc-
es, version 17.0, SPSS Inc., Chicago, Illinois, USA). Quantita-
tive variables were expressed as mean ± standard deviation 
(SD), whereas categorical variables as number of patients 
and percentage. The normality of quantitative variables 
was analyzed by Kolmogorov-Smirnov test and the nor-
mally distributed variables were compared using student’s 
t-test. Categorical variables were compared by chi-square 
or Fisher’s exact test. Logistic regression analysis was per-
formed to determine the independent risk factors for the 
development of cardiopulmonary side effects and Hosmer-
Lemeshow test was used to assess the goodness-of-fit of the 
model. Calculation of sample size was based on the inci-
dence of CPE. Based on a previous study, the incidence of 
CPE (transient hypotension and oxygen desaturation) was 
approximately 29% with propofol sedation (17). Power anal-
ysis with α = 0.05 and β = 0.2 for determining the 50% reduc-



Gurbulak B et al.

Iran Red Crescent Med J. 2014;16(11):e193294

tion on CPE with midazolam and meperidine revealed that 
each group required a minimum of 61 patients. A P value < 
0.05 was considered as statistically significant.

4. Results

4.1. Baseline Characteristics of Patients
The study included 124 consecutive patients who un-

derwent elective outpatient diagnostic colonoscopy. The 
patients were divided into two groups by computer gen-
erated randomization; group P: sedation with propofol 
(n = 62) and group MM: sedation with midazolam/me-
peridine (n = 62) (Figure 1). Characteristics of the patients 
in the groups and doses of sedative agents administered 
during colonoscopy are summarized in Table 1. There 
were no statistically significant differences between the 
two groups in terms of age, gender, body mass index, ASA, 
alcohol/tobacco usage, co-existing diseases, and history 
of medical treatments and surgical operations. In group 
MM, although the differences were not significant, the 
numbers of patients with cardiovascular diseases (n = 15, 
24%) as well as the ones who had an abdominal surgery (n 
= 17, 27%) were higher than group P (n = 12, 20% and n = 13, 
21%, respectively) (P > 0.050 for both).

Table 1.  Characteristics of the Patients and the Colonoscopy 
Procedures (n = 62)  a, b

Characteristics Group P Group 
MM

P Value

Age, y 46 (19-78) 48 (19-88) 0.840
Gender 0.717

Male 26 28
Female 36 34

BMI, kg/cm2 27.6 ± 5.4 27.2 ± 6.4 0.660
ASA classification 0.085

I 45 (72) 33 (54)
II 14 (23) 25 (41)
III 3 (5) 4 (5)

Tobacco/alcohol usage 10 (16) 14 (23) 0.572
Co-existing disease 23 (37) 30 (48) 0.204

Cardiovascular 12 (20) 15 (24)
Diabetes mellitus 9 (15) 9 (15)
Others 12 (52) 14 (23)

Medical treatment 23 (37) 27 (44) 0.464
Cardiovascular drugs 12 15
Oral antidiabetics 9 9
Others 16 13

Operation history 0.685
Abdominal 13 (21) 17 (27)
Others 13 (21) 11 (18)

Total dose, mg
Midazolam 2.5 6.5 ± 1.1
Fentanyl 0.05 0.05
Propofol 118 ± 32 -
Meperidine - 30.5 ± 5.6

a  Abbreviations: ASA, American Society of Anesthesiologist; BMI, body 
mass index.
b Data are presented as median (min-max), Mean ± SD or No. (%).

4.2. Cardiopulmonary Complications
The incidence of CP complications was compared be-

tween the two groups and their results are summarized 
in Table 2. There were no colonoscopy-related apneas or 
deaths. The difference between group P and group MM 
with respect to the incidence of hypotension, hypoxemia, 
and bradycardia was not statistically significant. CPE, par-
ticularly hypotension, was observed more frequently in 
group P (n = 26, 42% for all the events and n = 22, 35.5% 
for hypotension) than group MM (n = 20, 32.3% and n = 17, 
27.4%, respectively) (P > 0.05 for both). Bradycardia was 
observed only in one patient in group MM (n = 1, 1.6%, P = 
1.000). None of the patients had dysrhythmia, ST changes 
on ECG, chest pain, pulmonary edema, permanent brain 
damage, or death. 

Table 2.  Cardiopulmonary Complications and Procedure-Relat-
ed Times (n = 62) a

Variable Group P Group 
MM 

P Value

Adverse events 26 (42) 20 (32.3) 0.265
Hypotension 22 (35.5) 17 (27.4) 0.334
Hypoxemia 5 (8.1) 4 (6.5) 0.729
Bradycardia 0 (0) 1 (1.6) 1.000
Procedure-related times, 
min

Duration of colonoscopy 22 ± 8 25 ± 15 0.111
Time to cecal intubation 12 ± 6 13 ± 8 0.363
Time to ileal intubation 10 ± 7 13 ± 8 0.099
Awake time 11 ± 8 8 ± 6 0.009
Time to hospital dis-

charge
37 ± 11 29 ± 12 < 0.001

a  Data are presented as Mean ± SD or No. (%).

4.3. Procedure-Related Times
The comparisons of propofol and midazolam/meperi-

dine sedation on the duration of colonoscopy, cecal and 
ileal intubation times, awake time and time to hospital 
discharge are given in Table 2. There was no statistically 
significant differences between the groups with respect 
to cecal and ileal intubation times and duration of colo-
noscopy, although the colonoscopy procedure was lon-
ger in group MM (25 ± 15 minutes) compared with group 
P (22 ± 8 minutes) (P = 0.111). Statistically significant dif-
ferences between the two groups were observed with 
respect to awake time and time to hospital discharge 
(P = 0.009 and P < 0.001, respectively). Accordingly, the 
time required to have an OAA/S score of 5 (fully awake) 
was significantly longer in group P (11 ± 8 minutes) than 
group MM (8 ± 6 minutes). Time to hospital discharge 
(the period after the colonoscopy procedure ended and 
the patient was transferred to the recovery room and 
then discharged) was also found to be significantly lon-
ger in group P (37 ± 11 minutes) compared to group MM 
(29 ± 12 minutes).
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4.4. Predictive Risk Factors For Cardiopulmonary 
Complications

The risk factors for the development of CP complica-
tions were evaluated with logistic regression analysis 
(Table 3). The results indicated that the study group, age, 
gender, ASA classification, alcohol or tobacco use, and 
presence of concomitant diseases in the patients were 
not related to cardiopulmonary complications (P > 0.050 
in all) (Table 4).

Table 3. Logistic Regression Analysis of Risk Factors for Cardio-
pulmonary Complications 

Variable Odds Ratio (95% Confi-
dence Interval)

P Value

Study group 0.66 (0.30-1.46) 0.306
Age 0.99 (0.96-1.03) 0.657
Gender 1.54 (0.69-3.47) 0.292
ASA classification 0.38 (0.11-1.26) 0.114
Tobacco/alcohol usage 0.65 (0.22-1.87) 0.421
Concomitant disease 1.71 (0.54-5.44) 0.361

Table 4.  Patients’ Satisfaction with Sedation (n = 62)  a, b

Variable Group P Group MM P Value

VAS, cm 0.31 ± 0.76 0 0.002

Recollection of the proce-
dure

1.000

Yes 0 0

No 62 62

Quality of sedation 0.445

Excellent 51 (82) 55 (89)

Good 11 (18) 7 (11)

Fair 0 (0) 0 (0)

Poor 0 (0) 0 (0)
a  Abbreviation: VAS, visual analog scale.
b  Data are presented as Mean ± SD or No. (%).

4.5. Patient Satisfaction
None of the patients remembered the colonoscopy pro-

cedure (P = 1.000). There was no statistically significant 
difference between the groups with respect to patient 
satisfaction and the majority of the patients in both 
groups (n = 51, 82% in group P and n = 55, 89% in group 
MM) described the procedure as excellent. The VAS score, 
on the other hand, indicated a statistically significant 
difference between the groups (P = 0.002). Accordingly, 
none of the patients in group MM experienced pain (VAS 
= 0 ± 0), whereas for the patients in group P the mean VAS 
score was 0.31 ± 0.76.

5. Discussion
Colonoscopy is an invasive tool for screening colorec-

tal diseases and has higher complication rates due to 
common use of sedation to increase patient comfort (2, 
18). Unexpected deaths during colonoscopy are often as-
sociated with cardiorespiratory failure, especially dur-
ing sedation-induced sleep periods (19-21). The sedation 
strategy and the level of sedation should be based on risk 
evaluation (patient’s age, comorbidities, anxiety) and 
characteristics of the endoscopic procedure (22).

Sedation during colonoscopy is usually achieved phar-
macologically by benzodiazepines, either alone (mostly 
midazolam, 47%) or in combination with an opiate (1, 2, 8, 
9). Since the action of the drugs may last longer than the 
procedure, the most commonly encountered problems 
related to drug-induced sedation during colonoscopy are 
prolonged recovery with a delay in hospital discharge, 
increased costs, and disruption of daily activities of pa-
tients (2). The use of drug combinations and anesthesio-
logical practices have been reported to increase the risk 
of oxygen desaturation and cardiorespiratory compli-
cations. Therefore, CP monitoring during colonoscopy 
is very important to decrease the complication-related 
morbidity (1, 5). A recent multicenter study on 18271 pa-
tients aged 40 years and over who underwent a colonos-
copy for screening, surveillance or evaluation, reported 
that the most common complications were respiratory 
depression (0.75%) and immediate cardiovascular com-
plications (0.49%), most commonly seen as hypotension 
or bradycardia (18).

There is an increasing use of propofol sedation dur-
ing colonoscopy due to satisfaction of endoscopists and 
shorter recovery time for patients (2, 8, 9). However, pro-
pofol increases the risk of sedation-related CPE due to its 
relatively narrow therapeutic range (2, 8). A prospective 
study of propofol-induced deep sedation on 1104 pa-
tients undergoing colonoscopy proved that hypotension 
and respiratory depression constituted the majority of 
complications (1). The authors concluded that although 
propofol-induced sedation provided an excellent pain 
control along with a short recovery time and no signifi-
cant hemodynamic side effects when carefully titrated, 
all the patients required careful monitoring and care of 
an anesthesiologist (1). A complication rate of 0.6% (one 
duodenal perforation, one hypotension, one aspiration 
pneumonia and three apneas) was reported in a total of 
1000 patients who underwent an endoscopic ultrasound 
procedure with propofol sedation (23). Cardin et al. (5) 
reported on 617 procedures performed under standard 
deep sedation induced by propofol, who had a 5% rate of 
adverse events relating to sedation, including episodes of 
apnea, hypo- or hypertension, hypoxemia or cardiac ar-
rhythmia. In a very recent study on 40 patients evaluat-
ing the levels of sedation needed to undergo colonoscopy 
comfortably with propofol sedation, 96% of the patients 
reached the levels of deep sedation and 89% reached gen-
eral anesthesia at risk for respiratory depression, airway 
obstruction and hemodynamic compromise (12).

Various sedation scales have been developed to describe 
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the depth of sedation. In this study, OAA/S was used to as-
sess the level of sedation (24). Liu et al. (25, 26) observed 
a good correlation between OAA/S scoring and BIS values 
during propofol and midazolam-induced sedation. Oth-
erwise, OAA/S does not take into account the CP status, 
unlike the Ramsey sedation scale and the ASA definitions 
of levels of sedation. Therefore, CP status was assessed 
with ECG, blood pressure and SpO2 monitoring indepen-
dently from sedation.

To compare the incidence of CPE and evaluate the effects 
of independent risk factors on development of CP com-
plications during propofol (group P) and midazolam/me-
peridine (group MM) sedations, 141 consecutive patients 
undergoing elective outpatient diagnostic colonoscopy 
were investigated in this prospective, randomized, dou-
ble-blinded study. There were no statistically significant 
differences between the randomly selected groups in 
terms of characteristics and medical and surgical histo-
ries of the patients. The results indicated no statistically 
significant differences between groups P and MM with 
respect to the incidence of cardiopulmonary events such 
as hypotension, hypoxemia and bradycardia. Although 
insignificant, the incidence of hypotension was more 
frequent in group P (n = 22, 35.5%) than group MM (n = 
17, 24.7%). The number of patients with co-existing cardio-
vascular diseases were higher in group MM (n = 15, 24%) 
than group P (n = 12, 20%), whereas the incidence of CPE 
was higher in group P (n = 26, 42%) compared with group 
MM (n = 20, 32.3%). There are previous studies reporting 
no differences between propofol and midazolam/meper-
idine sedation with respect to incidence of CPE, similar to 
the findings of this study. On the other hand, some others 
have reported better results with propofol sedation. For 
example, in a prospective randomized study comparing 
propofol and midazolam/meperidine for advanced up-
per endoscopies, Vargo et al. (27) reported no differences 
between the groups with respect to the incidence of oxy-
gen desaturation, apnea, hypotension or bradycardia. In 
another prospective randomized study, five CP complica-
tions were reported among 80 patients; with only one in 
the propofol group (oxygen desaturation during an epi-
sode of epistaxis) and the other four in the midazolam/
meperidine groups (one hypotension and bradycardia, 
two hypotension and one tachycardia) (7). In a recent 
meta-analysis of randomized controlled trials compar-
ing traditional sedation approaches with propofol seda-
tion, there were no significant differences between the 
groups with respect to cardiopulmonary complications 
(i.e. hypoxia, hypotension, arrhythmia, and apnea) (28). 
On the other hand, in their meta-analysis of the current 
literature, Qadeer et al. (29) concluded that the incidence 
of cardiopulmonary complications in propofol sedation 
was lower than that of traditional agents like midazolam.

The comparison of procedure-related times between 
propofol and midazolam/meperidine sedations during 
colonoscopy indicated that the awake time and time to 
hospital discharge were significantly shorter in group 

MM compared with group P. These results were in contra-
diction to the results in the literature; studies found that 
midazolam/meperidine sedation was usually associated 
with prolonged recovery and delay in hospital discharge 
(2, 3, 10, 11), whereas propofol sedation was mostly used 
for its rapid onset of sedation and shorter recovery time 
(1, 2, 8, 10, 12). The sedation level achieved by propofol is 
dose-dependent and higher doses of propofol are usually 
administered when it is used as a single sedative agent, 
which may explain the delay in awakening and hospital 
discharge times observed in this study (10, 12, 13).

There are a number of reports on higher patient com-
fort and satisfaction rates achieved with propofol com-
pared to traditional sedation approaches including the 
midazolam and meperidine combination (7, 8, 26, 30). 
However, a recent study analyzing 17027 colonoscopies 
performed mostly by the combination of midazolam and 
an opiate (either pethidine or fentanyl) indicated that 
successful colonoscopies without significant discomfort 
in majority of patients did not necessarily require deep 
sedations (6). Similarly, in this study we observed no sta-
tistically significant differences between the groups with 
respect to patient satisfaction and most of the patients 
described the procedure as excellent. Interestingly, the 
VAS score was significantly higher in group P (0.31 ± 0.76) 
compared with group MM (VAS = 0 ± 0) (P = 0.002), in-
dicating the patient’s perception of pain during colonos-
copy when sedated with propofol.

The main limitation of this study was the short dura-
tion of data collection. Therefore, more studies are re-
quired to confirm the results obtained in this study by 
following the patients for at least 24 hours to analyze the 
CP complications occurred after discharge from the hos-
pital. Another limitation was performance of the study in 
a single center. It is therefore difficult to generalize the 
frequency of comorbidities as well as related CP compli-
cations. On the other hand, performance of the study by 
one surgeon, one anesthesiologist, one research resident 
and one recovery room nurse, prevented individual vari-
ations in data collection. In addition, the limited number 
of patients made the generalization of the study results 
more difficult.

In conclusion, the results obtained in this study showed 
that comparison of propofol and midazolam/meperidine 
sedations during colonoscopy indicated no statistically 
significant differences with respect to CP complications. 
A significantly shorter time required for the patient to 
awaken along with a significantly earlier discharge from 
the hospital following the colonoscopy were the differ-
ences observed in favor of the midazolam/meperidine 
combination. In addition, although there was no differ-
ence between the two sedative approaches with respect 
to patient satisfaction, the patients in the midazolam/
meperidine sedation group experienced no pain during 
colonoscopy, whereas the patients sedated with propofol 
had pain. Therefore, midazolam/meperidine can be pre-
ferred to propofol sedation with the benefits of shorter 
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hospital discharge time and better analgesic activity.
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