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concentrations of 1% and 2%. At low doses it produces

conscious sedation, while at higher doses it produces deep

sedation and anesthesia (9). Propofol has a pharmacokinetic

profile leading to rapid induction and recovery times with

minimal postoperative confusion (10).

In the hands of properly trained professionals, intravenous

conscious sedation can be the easiest, most efficient, and

safest method (11). Among the parenteral routes, only the

intravenous route allows exact titration to a desired drug

effect (12).there are basically two techniques for using

intravenous sedation. The first employs a single drug,

whereas the second requires a sophisticated combination of

several drugs. A goal of combining agents should be to

establish a balance between sedation, analgesia, and

amnesia, all while minimizing adverse effects and

maintaining physiologic homeostasis. When agents are

combined, often one drug will be potentiated by another.

Their combination thus enables the operator to reduce the

dosage of a stronger drug, and thus reduce the possibility or

degree of an adverse effect (11).

Treatment of an uncooperative pediatric patient is

extremely difficult in dentistry (1-3). Behavior

management alone is not always sufficient for cooperation;

therefore there is a need for sedation or general anesthesia.

Various sedative agents and combinations have been used to

reduce the anxiety and fear associated with dentistry, but

variable results have been obtained with respect to efficacy

and safety (4).

Midazolam is an example of such a sedative agent.

As a water-soluble benzodiazepine, midazolam is

nonirritating and has anxiolytic, sedative, hypnotic, and

amnesic properties (5).

It has also been suggested that the drug has a mild

analgesic effect resulting from the central suppression of

pain perception (6). Ketamine, a phencyclidine derivative,

is a rapidly acting, non-narcotic, non-barbiturate drug with

a wide margin of safety (7). These actions produce a unique

combination of sedation, amnesia, and analgesia making

this drug ideal for outpatient procedures (8). Propofol is an

alkylphenol solubilized in different lipids and at
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Spontaneous pain of the posterior maxillary teeth due to

severe infection.

A l l t h e c h i l d r e n w e r e e x a m i n e d b y

anesthesiologist and received similar directions. The

children divided into two groups by stratified random

selection method .After taking the weight, the patient was

transferred to the operating room and catheterized on the

hand by the means of an Angiocath 22 gauge catheter

(Mediplus, India) and received either of the following two

regimens:

1. In group Midazolam/ Propofol (n=18): Sedation was

introduced with a single bolus of i.v. midazolam(Tehran

Chemie Pharmaceutical co, Iran) 0.05 mg /kg, followed by

infusion of propofol (Dongkookpharma Co, Korea)0.5 mg

/kg /h up to the end of the procedure.

2. In group Ketamine / Propofol (n=18): Sedation was

introduced with a single bolus of i.v.ketamin (Rotex

Medical, Germany) 0.5 mg /kg , followed by infusion of

propofol(Dongkookpharma Co, Korea) 0.5 mg /kg /h up to

the end of the procedure.

All patients monitored with pulse-oxymeter which

shows respiratory rate, heart rate, saturation and blood

pressure. Any incidence of desaturation or hypotension was

managed by giving oxygen through nasal prong or fluids

and vasopressors, respectively, while excluded from study.

Dental treatment was performed by one pediatric

dentist who was blinded to study drugs. All children

received 2% lidocaine with 1:80.000 epinephrine as local

anesthetic (Daroupakhsh®, Iran), at a maximum dose of 4.4

mg/kg, for maxillary infiltration. In the recovery room

children were monitored until they met the discharge

criteria (11): cardiovascular function and airway patency

satisfactory and stable, child easily arousable and with

protective reflexes intact, child could talk, child could sit up

unaided, child met the pre-sedation level of responsiveness

as closely as possible and adequate state of hydration. Time

taken to achieve these criteria was noted as recovery time.

On the day after the dental sedation treatment, a

member of research tem called the accompanying adult of

each children to find out about any adverse event.

Study Procedure

The bispectral index (BIS) system uses processed

electroencephalographic signals to measure sedation on a

unitless scale from 0 to 100 (with 0 indicating coma and 100

indicating normal). The BIS has been validated with

children undergoing general anesthesia in the operating

room (13-17).

Outside the operating room, McDermott et al (18)

found the BIS monitor to correlate well with the University

of Michigan Sedation Scale and to be a valid measure of the

level of sedation.

Unfortunately; very little study existed in

combination of drugs in intravenous conscious sedation

pediatric dentistry. The goal of this study is to evaluate the

efficacy of combination Midazolam and Propofol versus

combination of Ketamine and Propofol in 6-8 years old

children during intravenous conscious sedation dentistry.

This prospective, randomized, double-blind,

clinical trial study was approved by the Research Ethics

Board of the Isfahan University of Medical Sciences. The

parents were asked to sign a written informed consent after

being informed about the aims, procedures, risks, and

benefits of the study.

38 patients referred from pediatric dental services

to dental sedation clinic selected. This trial was performed

in operating room at the School of Dentistry, Isfahan

University of Medical Sciences, Isfashan, Iran.

Patients who meet any of the following criteria

were included in this study: 1) children who are 4 to 6 years

of age, 2) children who are ASAI, 3) no mental or physical

deficiency,4) Frankel Rating 2: Negative (Reluctance to

accept treatment, uncooperativeness, some evidence of

negative attitude but not pronounced, sullen, withdrawn)

(19), 5) children who need any dental treatment except

extraction on the posterior region of the upper jaw.

Exclusion criteria were known allergy to Midazolam,

Ketamine, Propofol and/or lidocaine or a history of serious

adverse events with these drugs, parent's refusal, medical

complications during treatment and a history of

MATERIALSAND METHODS

Sample
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the sedation score was evaluated.

Data analysis was performed using variance

analysis test for repeated data, Friedman and T-Test.The

minimum P-value for being meaningful was assumed 0.05

and for the confidence coefficient it was assumed 95%.

38 subjects including 17 girls (44.7%) and 21 boys

(55.2%) included in this study. The mean age of patient's

was 5.34 ± 0.71.There were no differences between the

participant's average age, sedation time and sex between 2

groups using T-test (Table-1).

Average BIS index in the midazolam/propofol

group5 minutes after beginning of the sedation was

84.79±4.63 which revealed an increase during sedation and

finally reached 89.43±2.76. The ketamine/ propofol group

had an average BIS index 83.16±5.65, which increased to

87.83±3.25, 45 minutes after beginning of the sedation

(diagram 1 and table 2). In midazolam/propofol group BIS

index was higher than ketamine/ propofol group in all four

stage, but there was no statistical difference for sedation BIS

index between children receiving midazolam/ propofol or

ketamine/ propofol usingthe variance analysis test for

repeated data(PV=0.153). In both groups, the average BIS

index had a statistically meaningful increase in all 4 stages

usingthe variance analysis test for repeated data (P<0.05).

Mean sedation score in the midazolam/propofol

RESULTS

Measurement

DataAnalysis

The sedation and operating conditions, was

assessed by one trained, blinded observer throughout the

treatment using a sedation score and assessment of

operating conditions adapted from Dental Sedation

Teachers Group (DSTG), as used elsewhere(20).

In this measurement, the sedation scoring is, 1 =

fully awake and oriented, 2=drowsy, 3=eyes closed,

responds promptly on verbal command, 4= eyes closed,

rousable on mild physical stimulus, 5= eyes closed,

unrousable on mild physical stimulus. A sedation score was

assessed at the following moments during the treatment: 5

minutes after beginning of the sedation, 15, 30 and 45

minutes after beginning of the dental operation. The

observer was instructed to report the highest sedation score

in each assessment moment. Another observer recorded the

BIS scores (Aspect Medical System, Inc, USA) at the same

times.

At the end of the treatment, the working

conditions assessed by: 1=patient fully cooperative with

optimum degree of sedation (good), 2= minimal

interference from patient due to over/under sedation (fair),

3=operating difficult due to over/under sedation (poor),

4=action taken (impossible). And the time taken to achieve

discharge criteria was also recorded as recovery time.

Using the Mann-Whitney U test, the difference in

Table 1: Average Age, Sedation Time and Sex in Study Groups.

Group Age Male Female Sedation Time

m/p 5.21±071 10 9 38.42±6.46

k/p 5.47±0.71 11 8 36.32±7.78

pv 0.68 0.08 0.371

P-value

Average BIS

index 45 minutes

after beginning of

the dental

operation

Average blood

BIS index 30

minutes after

beginning of the

dental operation

AverageBIS

index after 15

minutes after

beginning of the

dental operation

Average BIS

index after 5

minutes after

beginning of

the sedation

Group

P<0.00189.43±2.7688.67±2.7486.95±4.4684.79±4.63midazolam/pr

opofol

P=0.00487.83±3.2587.16±3.5383.79±3.2983.16±5.65ketamine/

propofol

Table 2: Average BIS Index in Different Stages of Study
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Table 3 : Mean Sedation Score in Different Stages of Study.

P-value

Mean sedation

score 45

minutes after

beginning of

the dental

operation

Mean sedation

score 30

minutes after

beginning of

the dental

operation

Mean

sedation

score after 15

minutes after

beginning of

the dental

operation

Mean

sedation

score after 5

minutes

after

beginning

of the

sedation

Group

P=0.0011.862.282.323.05Midazolam/

propofol

P=0.0121.82.22.373.11Ketamine/

propofol

decrease in all 4 stages usingthe Friedman Test (P<0.05).

Mann-Whitney Test, showed that there was no statistical

difference for sedation score between children receiving

midazolam/ propofol or ketamine/ propofol in all 4 stage

(PV>0.05).

To assess the impact of sedation appointments

group 5 minutes after beginning of the sedation was 3.05,

which revealed a decrease during sedation and finally

reached1.86. The ketamine/ propofol group had a sedation

score 3.11, which decreased to 1.8, 45 minutes after 45

minutes beginning of the sedation (table3). In both groups,

the mean sedation score had a statistically meaningful
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receiving midazolam/ propofol or ketamine/ propofol .

Arya VS et al. (30) evaluate and compare the

efficacy and safety of Propofol and Midazolam as

Intravenous sedative agents in the management of

uncooperative children belonging to age group 2-5 years.

The results showed both agents to be effective sedative

agents, for short pedodontic procedures with minimal side

effects. Shah A et al. (31) compared, ketamine/propofol

with ketamine alone for pediatric, orthopedic procedural.

The result showed that combination of ketamine and

propofol produced slightly faster recoveries while also

demonstrating less vomiting, higher satisfaction scores, and

similar efficacy and airway complications.in our study, the

recovery time in K/P was slightly longer than M/P, but there

was not any statistical difference between two groups. It

showed that for decrease recovery time of ketamine we can

use it with propofol

Hosey MT et al. (32) evaluated Propofol

intravenous conscious sedation for 34 anxious children in a

specialist paediatric dentistry unit.in this study, Thirty-two

children successfully accepted operative dental care on their

first visit, they received a mean total dose of 146.25 mg of

propofol (range 10 mg to 356 mg); in relation to body

weight, the mean was 2.5 mg/kg (range 0.2-5.4

mg/kg).Alexopoulos E et al. (33), evaluated on two separate

child sedation cohorts; one undergoing propofol

intravenous sedation (IVS) and the other, nitrous oxide

inhalation sedation (IS) in respect to changes in dental

anxiety and subject characteristics. There were significant

anxiety reductions within each procedure (p< or = 0.001)

but there was no significant difference in the reduction of

the self-reported anxiety scores between two procedure.

The observed behavior was good for both cohorts. Finally

they concluded that, Propofol target-controlled intravenous

sedation and nitrous oxide inhalation sedation were

similarly efficacious at anxiety reduction in referred

dentally anxious children and further propofol conscious

sedation studies are required. Veerkamp JS et al. (34),

studied dental treatment of 19 toddlers under intravenous

propofol sedation. Results suggested that sedation is

difficult to achieve in young children. Recommendations

for further research are made. In our study the use of

onworking conditions, a Mann-Whitney analysis was used.

No significant relationship was found betweenworking

conditions and sedation regimens using Mann-Whitney test

(P= 0.639).

The mean recovery time from the administration

of drugs was 31.84 ± 8.368 minutes for midazolam/

propofol and 32.11 ±7.325 minutes for ketamine/

propofol.There was no statistical difference for recovery

time between children receiving midazolam/ propofol or

ketamine/ propofol by using T-Test (PV=0.918).

Neither psychotomimetic effects nor other adverse

events, such as vomiting, excessive sleepiness, paradoxical

reaction and respiratory depression, were observed while

the child was in dental office and recovery room.

There is a growing need for the use of sedative

drugs in controlling highly uncooperative pediatric dental

patients, which could rise cooperation and ease dental

procedures.According to the results of this study, the rate of

successful sedation during dental treatment with either

routes of midazolam/propofol administration was the same

as ketamine/ propofol. Midazolam is widely known as an

effective sedative agent for many medical and dental

procedures (21-28).Rai Ket al. studied (29) the efficacy and

safety of conscious sedation, using intravenous short acting

group of drugs (midazolam, propofol and ketamine) in

uncooperative children. Result showed that propofol was

highly effective in terms of onset of sedation, although

increased body movements and crying, pain on injection

and intermittent cough was observed as the main side

effects of the drug. Midazolam showed the longest duration

of action, but was not very effective in terms of treatment

completion due to increased movements and crying.

Maximum cooperation during the procedure was obtained

with ketamine and no adverse effects were encountered.

They preferred ketamine and recommended future

evaluation of ketamine in combination with other sedatives.

In our study, BIS index in K/P group was lower than M/P

group in all four stage, that is showed, the children received

K/P were more sedate than M/P, but there was no statistical

difference for sedation BIS index between children

DISCUSSION
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1

propofol was good for sedation of uncooperative children

and we have no adverse effect of it.our finding support the

use of Midazolam/ Propofol and Ketamine / Propofol,

intravenous conscious sedation for guiding the behavior of

children 4 to 6 years of age, undergoing dental treatment.

The use of K/P was slightly better that M/P, but there were

any statically differences. Further pragmatic studies with

larger sample size are required to clarify the cost-

effectiveness and safety of these procedures.

The authors are grateful of all the staffs of

Torabinejad research center, operating room and research

department of Isfahan School of Dentistry.
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