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Abstract 
Background and Aim: This study aimed to evaluate the efficacy and 
safety of intravenous propofol-fentanyl versus ketamine-midazolam 
combinations for sedation of 2-6-year-old uncooperative dental 
patients.    
Materials and Methods: This triple-blind crossover randomized clinical 
trial included 24 (13 boys and 11 girls) healthy (ASA I) uncooperative 
(Frankl I) 2-6-year-old (mean age: 3.7±1.1 years) children who were 
randomly divided into two groups. The first group (AB) received 
intravenous propofol (2 mg/kg) in addition to fentanyl (1 µg/kg) in the 
first session and ketamine (2 mg/kg) along with midazolam (0.2 mg/kg) 
in the second session. The second group (BA) received the two drug 
combinations in a reverse order to allow testing the potential sequence 
effect. Oral midazolam (0.3 mg/kg) was administered as premedication. 
Changes in hemodynamic indices and reactions to dental stimulations 
were recorded using the monitoring device and Houpt scale, 
respectively. Data were analyzed using the Pearson Chi-Square test, 
independent t-test, and Mann-Whitney U test (alpha=0.05).    
Results: There were no significant differences in hemodynamic indices, 
namely the SpO2 (P=0.179) and heart rate (HR) (P=0.062), and overall 
behavior (P=0.378) of the two groups during the treatment phases, 
including catheter insertion, local anesthetic injection, and at 15 and 30 
minutes following the onset of dental treatment. However, the recovery 
time was significantly longer in the ketamine-midazolam than the 
propofol-fentanyl group (P=0.00). 
Conclusion: Based on the results of this study, the use of propofol-
fentanyl combination for behavioral control of uncooperative children 
provided better sedation quality and scores, and lower hemodynamic 
changes compared to ketamine-midazolam, although this difference was 
not statistically significant.  
Keywords: Fentanyl; Administration, Intravenous; Ketamine; Pediatric 
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Introduction 
Fear of dentistry and consequent behavioral 

management problems are among the most 
common factors that prevent children from 
receiving high-quality dental services. This fear 
is closely related to the severity of dental caries 
and the volume of therapeutic interventions 
required [1]. Children's anxiety and fear of 
dentistry usually peak during anesthetic 
injections, therapeutic intervention, and 
separation from their parents [2]. The fear and 
anxiety stimulate the child's sympathetic and 
parasympathetic systems and ultimately 
increase the heart rate (HR), blood pressure, and 
respiratory rate, and cause behavioral and 
psychological disorders [3]. Studies show that 
dentists and parents of children prefer non-
pharmacological behavioral management 
techniques such as behavioral shaping, positive 
reinforcement, and even voice control. However, 
in many cases, treatment of uncooperative 
anxious children and those with disabilities is 
only possible through pharmacological measures 
including sedation and/or general anesthesia 
[4]. In dental sedation, partial depression of the 
central nervous system is achieved to ensure 
provision of efficient and effective treatment in a 
calm manner while maintaining the vital 
reflexes. Therefore, moderate to deep sedation 
along with local anesthesia is advocated as a 
good alternative to general anesthesia for dental 
treatment of ASA Class I and II uncooperative 
children [4]. An ideal technique and drug for 
sedation should have a rapid onset of action, 
optimal stability during therapeutic 
intervention, and rapid recovery [4]. It has been 
shown that intravenous sedation with a 
combination of drugs could act as an effective 
and safe approach for behavioral control of 
uncooperative children [5]. Various drug 
combinations have been used for intravenous 
sedation, with optimal efficacy while minimizing 
side effects through reduced individual doses 

[6]. Meanwhile, it appears that midazolam, 
ketamine, propofol, and fentanyl are among the 
most commonly applied medications in dental 
sedation of uncooperative children for dental 
treatments [7]. Midazolam, a water-soluble 
sedative-hypnotic benzodiazepine, is presented 
as a safer medication with fewer side effects 
compared to most hypnotics (such as chloral 
hydrate and barbiturates). However, potentially 
severe psychological agitation in some patients 
has limited the use of monotherapy with 
midazolam [8]. Ketamine produces dissociative 
anesthesia and has an analgesic action [9]. It is 
routinely used to initiate general anesthesia and 
is used for sedation in lower doses. A long 
recovery period along with unpleasant dreams 
and some degrees of hallucination, are among 
the disadvantages of this medication [10]. 
Propofol, on the other hand, is a relatively new 
intravenous hypnotic drug with a relatively 
unknown mechanism of action. Propofol is the 
gold standard for the induction and maintenance 
of anesthesia and procedural sedation. One of 
the advantages of propofol is rapid recovery 
even after long periods of anesthesia and 
conscious sedation [11]. Fentanyl is a fast-acting, 
short-lasting narcotic (opioid) with stronger 
analgesic effects compared to morphine. It has 
fewer gastrointestinal side effects (nausea and 
vomiting), while at high doses, fentanyl has the 
risk of bradycardia, chest muscle stiffness, and 
respiratory depression [10]. Opioids have 
recently been used for sedation and general 
anesthesia, which results in a better painless 
state and provide a more stable cardiovascular 
state. Therefore, opioids can be used in 
combination with propofol to provide better 
analgesia in patients undergoing painful 
procedures [12]. Fentanyl is used in combination 
with propofol as an adjuvant to allow for the 
effective use of propofol at lower doses [13]. 
Nowadays, sedation techniques have been 
significantly improved by the use of new drug 
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combinations, advances in monitoring 
technologies, increased clinical skills of 
operators, and community acceptance. The 
earlier sedative agents, including chloral 
hydrate, diazepam, morphine, pethidine, and 
pentobarbital have been abandoned due to their 
significant clinical side effects and long recovery 
time. The new generation of sedative drugs 
includes fast-acting drugs such as fentanyl, 
benzodiazepines, ketamine, and nitrous oxide. 
However, propofol and etomidate have gained 
increasing popularity for routine use as both 
offer a rapid onset, shorter recovery, and 
minimal clinical side effects [14]. Despite many 
clinical studies in the field of sedation, the 
appropriate and ideal drug combination has not 
yet been agreed upon as an "ideal or golden 
combination" for proper and safe sedation in 
pediatric dentistry. More recent investigations 
focused on the clinical effects of various drug 
combinations to achieve maximum sedative 
effects along with minimal clinical side effects 
[15]. Thus, this comparative study was designed 
to evaluate the sedation effects and clinical 
complications of intravenous administration of 
propofol-fentanyl and ketamine-midazolam 
combinations in dental treatment of 
uncooperative children aged 2 to 6 years. 

 
Materials and Methods 

This study was performed at the Pediatric 
Sedation Unit of Shahid Beheshti Dental School 
between 2022 and 2023. The study protocol was 
approved by the ethics committee of Shahid 
Beheshti University of Medical Sciences (Ethics 
code: IR.SBMU.DRC.REC.1399.131) and 
registered in the Iranian Registry of Clinical 
Trials (IRCT code: 20211123053154N1). 
Trial design 

A triple-blind randomized crossover clinical 
trial was designed in which the two groups of 
children received intravenous propofol-fentanyl 
and ketamine-midazolam combinations for 

sedation in reverse orders. The results were 
reported according to the guidelines of the 
Consolidated Standards of Reporting Trials.  

Participants, eligibility criteria, and settings:  
The inclusion criteria were: A) uncooperative 

2-6-year-old children with completely negative 
behavior according to Frankl’s behavior rating 
scale. [17], B) ASA Class I health status, and C) 
patients requiring at least 2 sessions of similar 
dental treatments under local anesthesia. 

The exclusion criteria were (A) common cold 
or any respiratory obstruction, and (B) any 
medical condition, such as allergy to sedative 
agents or a condition that prohibits the use of 
such drugs. 

The sample consisted of 24 uncooperative 
children aged 2-6 years referred to the Pediatric 
Sedation Unit of Shahid Beheshti Dental School, 
who were selected by convenience sampling.  
Interventions 

Parents of all participating children signed 
informed consent forms prior to enrollment of 
their children. Before the dental treatment, the 
children underwent dental and medical 
examinations.  

Necessary pre-treatment instructions were 
given in written and verbal forms upon the 
child's admission, including observation of NPO 
for 6 hours for solid foods and milk, and 3 hours 
for drinking clear liquids. The selected children 
were randomly divided into two treatment 
groups. Accordingly, 12 children were assigned 
to the AB treatment group and 12 to the BA 
treatment group. In the AB group, intravenous 
propofol-fentanyl (drug regimen A) was 
administered in the first treatment session, and 
intravenous ketamine-midazolam (drug regimen 
B) was given in the second session. The BA 
group received the two combinations in a 
reverse order. The two sessions of dental 
treatment were designed in such a way that they 
were similar and comparable in terms of type of 
session and duration of treatment.  
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All participating children received 0.3 mg/kg 
oral midazolam as a pre-sedation medication in 
every session. After a 30-minute waiting time, 
the child received the intravenous drug through 
the catheter. Children on the drug regimen A 
were first injected with a combination of 
fentanyl (1 µ𝑔/kg), propofol (2 mg/kg), and 
atropine (0.02 mg/kg). In the drug regimen B, 
ketamine (2 mg/kg) was administered along 
with midazolam (0.2 mg/kg) and atropine (0.02 
mg/kg). It is worth noting that in all stages of 
treatment, baseline to discharge, all vital signs 
including the HR and blood oxygen saturation 
(SpO2), were recorded. In addition, oxygen at a 
rate of 5 L/minute was administered through a 
nasal cannula to support proper functioning of 
the child's respiratory system. Dental treatment 
began with the injection of local anesthetic 
agent, i.e., 2% lidocaine with 1:100,000 
epinephrine. The operating dentist performed 
and completed the treatment in each session 
within almost 30 minutes. Behavioral patterns of 
the children including sleepiness, movement, 
and crying rate were assessed and recorded at 
baseline (T0), at the time of catheter placement 
(T1), at the time of local anesthetic injection 
(T2), first 15 minutes of treatment (T3), second 
15 minutes of treatment (T4) and discharge time 
(T5) based on the Houpt rating scale [18] by 
another trained pediatric dentist, blinded to 
drug combinations.  

The recorded vital signs included the HR and 
blood oxygen saturation (SpO2) during the 
treatment process and at the recording steps. 

At the end of treatment, the children were 
discharged following the observation of 
discharge signs and symptoms including stable 
cardiovascular and respiratory systems and 
active protective responses. 
Outcomes (primary and secondary) 

HR, SpO2, and Houpt scale were the      
primary outcomes in this study. There was no 
secondary outcome.  

Sample size calculation 
The following formula was used to calculate 

the sample size: 

𝑛 =
(𝑍1−𝛼 2�

+  𝑍1−𝛽 )2𝜎2

∆ 𝜇2
 

Accordingly, assuming the type I error 
(α)=0.05 ( 𝑍1−𝛼 2�

=1.96) and type II error 
(β)=0.2, power of the test equal to 80% 
(𝑍1−𝛽 =0.84 ), extracting the values of σ and μΔ 
for the dependent variables of the study from a 
similar study [16], the total number of samples 
was calculated to be 24 (12 samples in each 
study group). 
Interim analyses and stopping guideline 

None. 
Randomization 

Random allocation of patients was performed 
by tossing a coin. For allocation concealment, 
sealed envelopes with a random sequence were 
used, which were randomly delivered to each 
patient in the first treatment session by the 
assistant.  
Blinding 

As the administered drug combinations were 
prepared by the anesthesiologist in charge, 
neither the operator (dentist), nor the children 
or their parents were aware of the composition 
or their order of administration. The person 
recording the data was also blinded to the group 
allocations. Thus, the study had a triple-blind 
design.  
Statistical analysis 

Evaluation and comparison of the collected 
data were performed using the Pearson Chi-
Square and independent t-tests to analyze 
differences in sex, age, and weight. One-sample 
Kolmogorov-Smirnov test was used to analyze 
the normality of SpO2 and HR, and an 
independent t-test was used to analyze 
differences in this regard between the two 
groups. Also, the Man-Whitney U test was used 
to analyze the Houpt scale results. One-sample 
Kolmogorov-Smirnov test was used to analyze 
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the normality of recovery time data, and 
independent t-test was applied to compare the 
groups in this regard. 
 
Results 
Participant flow 

This study was performed on 24 children, 
including 11 girls and 13 boys, with a mean age 
of 3.7±1.1 years and a mean weight of 16.1±3.8 
kg. Based on the results of the Pearson Chi-
Square test and independent t-test, the 
difference between the two treatment groups of 
AB and BA was not significant in terms of gender 
(P=0.682), age (P=0.537), and weight (P=0.283). 

Figure 1 shows the CONSORT flow diagram of 
patient selection and allocation. 
Harms 

No patients were harmed during the study.  
SpO2 

As shown in Table 1, the highest mean SpO2 
was recorded in the AB group at the time of 
injection (T2) (99%±1.1%), and the lowest was 
recorded at the time of discharge (T5) 
(97.75%±1.1%) in the first phase of sedation 
treatment (F). In the BA group, the highest mean 
SpO2 was recorded at 15 minutes following the 
treatment onset (T3) (99.75% ± 0.45%) and the 
lowest at baseline (T0) (98%±1.27%).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. CONSORT flow diagram of patient selection and allocation 
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The highest mean SpO2 in the AB group was 
at the time of injection (T2) (99.58% ± 0.67%), 
and the lowest was recorded at baseline (T0) 
(98.25% ± 0.6%) in the second phase of sedation 
treatment (S). In the BA group, the highest mean 
SpO2 was recorded at the time of injection (T2) 
(99.58% ± 0.67%) and the lowest at baseline 
(T0) (97.9% ± 0.99%).  
Heart Rate 

 As reported in Table 2, the highest mean HR 
in the AB group in the (F) treatment phase was 
at the time of discharge (T5) (137.4±24 
beats/minute), and the lowest value was 
recorded at baseline (T0) (106.4±13 
beats/minute). In the BA group, the highest 
mean HR was at 15 minutes following the 
treatment onset (T3) (133.1± 15 beats/minute) 
and the lowest at baseline (T0) (110.6±14 
beats/minute). 

In the AB group, the highest mean HR was 
recorded at 15 minutes (T3) (141.4±12 
beats/minute) and the lowest at baseline (T0) 
(111±12 beats/minute) in the second phase of 
treatment (S). In the BA group, the highest mean 
HR was recorded at the time of discharge (T5) 
(135.7±11 beats/minute) and the lowest at 
baseline (T0) (111±11 beats/minute).  

The one-sample Kolmogorov-Smirnov test 
confirmed the normality of data distribution for 
SpO2 and HR following the evaluation of 
carryover effect. The carryover effect for the two 
drug regimens of A and B was not statistically 
significant (P˃0.05). In other words, there was 
no obvious carryover effect between the clinical 
data of the two drug regimens (A and B), and 
this finding also indicated the adequacy of the 
washout period. The treatment effect was not 
significant either (P˃0.05). Therefore, 
distribution of data in the two treatment groups 
was normal and thus independent t-test was 
used to examine these effects between the two 
treatment groups (AB and BA).  

The effect of treatment on SpO2 (P=0.179) 
and HR (P=0.062) was not significant, indicating 

no significant difference between the two groups 
of AB and BA in this regard.  
Houpt Scale score 

The Houpt Scale of sedation was recorded in 
details. The overall behavior of children (O) at 
T2, T3, and T4 during the first (F) and second (S) 
treatment phases in both the AB and BA groups 
was dominantly excellent, with no movement 
and no crying during treatment. At T1, the 4th 
rank (well; the treatment was difficult but was 
done) was the most common rank in group AB in 
the first and second phases while, the most 
common rank was the 5th rank (very good, 
treated with a little crying and movement) in the 
first phase and 3rd rank (moderate, intermittent 
treatment with hardship was performed) and 4th 
rank in the second phase in the BA group. 

All four components of sleepiness (S), 
movement (M), crying (C), and overall behavior 
(O) of the child were ranked to evaluate the 
effect of treatment using the non-parametric 
Mann-Whitney test. The treatment effect 
difference was not statistically significant 
between the groups in any of the four 
components (P=0.551 for S, P=0.755 for M, 
P=0.242 for C, and P=0.378 for O). These 
findings showed similar effects of both            
drug regimens on the Houpt behavior rating 
scale (Table 3). 

The mean recovery index (R) in the AB 
treatment group was 26.67±3.25 minutes in the 
first phase, and 43.75 ±6.07 minutes in the 
second phase. These findings were reported for 
the BA treatment group to be 44.58±4.5 minutes 
in the first phase of treatment, and 27.7±4.1 
minutes in the second phase of treatment. 
Considering the recovery time, the difference 
between the two study groups of AB and BA was 
statistically significant (P=0.000). Therefore, a 
significant therapeutic difference was observed 
between the two groups in terms of recovery 
time index (Table 4). 
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Table 1. Mean and standard deviation of SpO2 (%) during the first and second phases of treatment in the two groups 
 
SpO2(%) 
 

First phase of sedation treatment Second phase of sedation treatment 

T0 T1 T2 T3 T4 T5 T0 T1 T2 T3 T4 T5 

AB 
Treatment 
Group 

Minimum 97 95 97 97 98 95 97 97 98 98 98 97 
Maximum 99 100 100 100 100 100 99 100 100 100 100 100 

Mean 98.08 98.41 99 98.41 98.41 97.75 98.25 99.16 99.58 99.33 99.08 98.58 
Standard 
deviation 

0.66 1.72 1.12 0.90 0.93 1.13 0.62 1.11 0.66 0.88 0.99 0.90 

BA 
Treatment 
Group 

Minimum 95 97 98 99 98 97 95 98 98 96 96 97 
Maximum 100 100 100 100 100 100 99 100 100 100 100 99 

Mean 98 98.75 99.41 99.75 99.66 98.08 97.91 99.16 99.58 98.91 99.25 98 
Standard 
deviation 

1.27 1.13 0.90 0.45 0.77 0.79 0.99 1.02 0.66 1.37 1.21 0.42 

 
Table 2. Mean and standard deviation of HR (beats/minute) during the first and second phases of treatment in the two 
groups  
 

HR (beats/minute) 
First phase of sedation treatment Second phase of sedation treatment 

T0 T1 T2 T3 T4 T5 T0 T1 T2 T3 T4 T5 

AB 
Treatment 
Group 

Minimum 85 100 95 108 105 100 90 115 107 125 110 110 
Maximum 130 130 145 155 145 180 128 140 165 165 155 150 

Mean 106.4 118.8 119 123.4 120 137.4 111 128.3 135 141.4 137.1 130.1 
Standard 
deviation 

13.04 10.39 17.18 13.52 12.79 24.02 12.13 8.85 16.68 12.44 13.06 11.49 

BA 
Treatment 
Group 

Minimum 85 98 115 106 106 112 90 105 90 98 95 115 
Maximum 138 155 140 160 150 150 125 135 140 140 150 150 

Mean 110.5 124.8 129.8 133 130.1 128 111 121 119.7 120.7 120 135.6 
Standard 
deviation 

14.08 16.12 9.10 15.07 15.5 10.64 11.13 10.29 15.20 14.01 17.09 10.73 

 
Table 3. Houpt Behavior scale in the two groups 
 

Houpt Scale Groups Mean Rating Total Rating P value 

Sleepiness 
AB 13.38 160.5 0.551 BA 11.63 139.5 

Movement 
AB 12.0 144.0 0.755 BA 13.0 151.0 

Crying 
AB 10.75 129.0 0.242 BA 14.25 171.0 

Overall 
AB 11.17 134.0 0.378 BA 13.83 166.0 

 
Table 4. Mean and standard deviation of recovery time (minutes) during the first and second phase of treatment in the two 
groups  
 
Recovery (minutes) First phase Second phase P value 

AB Treatment Group 

Minimum 20.0 35.0 

0.000 

Maximum 30.0 50.0 
Mean 26.6 43.75 

Standard deviation 3.25 6.07 

BA Treatment Group 

Minimum 35.0 20.0 
Maximum 50.0 35.0 

Mean 44.58 27.72 
Standard deviation 4.50 4.10 
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Discussion  
Despite extensive studies in the field of drugs 

suitable for use in sedation, no ideal drug or 
combination of drugs has yet been introduced as 
the "golden combination" for sedation via 
various routes, including the venous route, and 
no drug combination has yet been agreed upon 
by clinicians [15]. This study aimed to compare 
the changes in SpO2, HR, Houpt scale, and 
recovery time of intravenous propofol-fentanyl 
versus ketamine-midazolam combinations for 
procedural sedation of uncooperative 2-6-year-
old pediatric dental patients. Midazolam has 
been introduced as the most common and 
widely used drug in the group of 
benzodiazepines for sedation [19]. Midazolam 
can be combined with other drug groups to 
increase the therapeutic effects, including 
increasing the appropriate sedation level, 
inducing analgesia, and reducing side effects [7]. 
Monotherapy with ketamine as the drug of 
choice, in addition to maintaining normal 
respiratory and cardiovascular function, can 
cause anesthesia, relative sedation, adequate 
analgesia, and even amnesia in patients through 
its dissociative function. It is recommended to 
either use the minimum dose of this drug or use 
it in combination with other drugs such as 
midazolam and atropine [20-22].  

Propofol is a new third-generation 
intravenous hypnotic drug with a relatively 
unknown mechanism of action. Due to the 
extreme lipophilic properties of this drug, its 
onset of action and recovery are very fast [14, 
23]. The results of clinical studies have shown 
that propofol, unlike ketamine, does not have 
analgesic effects at the usual doses. Therefore, to 
induce analgesic effects in patients, it is used in 
combination with other drugs, including new-
generation narcotic drugs such as fentanyl and 
remifentanil [14, 24]. Fentanyl is a new, fast-
acting, and short-lasting lipophilic narcotic drug 
with strong analgesic effects [25]. It has fewer 

gastrointestinal side effects (nausea and 
vomiting) than other narcotic drugs. Fentanyl is 
a weak sedative despite its excellent analgesic 
effects. Therefore, it should be used with other 
second or third-generation sedatives for 
sedation [25]. Thus, comparing the effectiveness 
and side effects of ketamine/midazolam drug 
combination as a second-generation 
sedative/analgesic and acceptable drug regimen 
in pediatric dental sedation, with propofol as a 
new third-generation sedative along with 
fentanyl as a strong analgesic, was the main 
purpose of designing and conducting this 
randomized clinical trial on uncooperative 
children requiring dental treatment under 
sedation. The results of this study regarding lack 
of significant negative effects of these two drug 
combinations on hemodynamic parameters of 
oxygen saturation and HR, and therefore their 
safety, are aligned with the findings of Bahrami 
Gorji et al. [26], Dal et al. [27], Guan et al. [28],  
Thakur et al. [29], and Khatavkar and Bakhshi 
[30]. However, according to das Neves et al. [31], 
the use of propofol/fentanyl significantly 
reduced HR and resulted in bradycardia; this 
difference can be attributed to the 
administration of atropine in the present clinical 
trial, unlike the study by das Neves et al [31]. 
Regarding the overall success rate of sedation 
according to the Houpt scale and evaluation of 
the overall behavior of children, the success rate 
of both drug groups was similar and equal to 
100%. This conclusion is consistent with the 
findings of studies by Barkan et al. [32], (94% 
success for the midazolam/ketamine group), 
Ghai et al. [33] (98% success for the 
midazolam/ketamine group), and Ahmed et al. 
[34] (100% success for the propofol/fentanyl 
group). In contrast, studies by Soleimanpour et 
al. [35], (62.5% success for the 
midazolam/ketamine group), and Majidinejad et 
al. [36] (45.5% success for the 
midazolam/ketamine group) reported a much 
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lower success rates, which may be due to 
differences in success metrics and criteria, 
dosage and route of administration of drugs, and 
differences in the design and methodology of the 
studies. The present results regarding the 
recovery time index in the two drug groups of 
propofol/fentanyl and midazolam/ketamine 
showed a statistically significant difference 
between the two groups. It means that the 
midazolam/ketamine drug group had a much 
longer recovery time than the propofol/fentanyl 
drug group, which was aligned with the results 
of Dal et al. [27] and Kramer et al. [37]. The most 
important reason for this significant difference is 
the use of ketamine, with long-term recovery 
being one of its major disadvantages. 

Limitations of this study included non-
attendance of patients in the second session of 
dental treatment and limitations regarding 
access to fentanyl. Also, it was difficult to 
observe fasting or NPO time of children, which, 
despite the previous emphasis and training of 
the parents, was not implemented correctly in 
some cases causing cancellation of the treatment 
session. Evaluation of other drug combinations 
with propofol to find the golden combination 
and achieve short recovery, stable treatment, 
and adequate pain control for dental treatments 
under intravenous sedation is recommended. 

 
Conclusion 

Based on the results obtained from the 
present study, the effect of intravenous 
administration of propofol/fentanyl was similar 
to that of midazolam/ketamine on hemodynamic 
parameters of SpO2 and HR, maintaining them 
within the normal range. Also, the intravenous 
sedation effect of propofol/fentanyl was almost 
the same as that of midazolam/ketamine on 
behavioral control of uncooperative 2-6-year-old 
children requiring dental treatment under 
sedation. 
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