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Background. Little information is available as to

the safety of midazolam when used as an oral

sedative.

Aim. To evaluate the side effects and other

adverse outcomes following use of oral midazolam

for behaviour management in paediatric dentistry.

Design. A review of published literature relating

to the safety and side effects of oral midazolam for

use in paediatric dental procedures was con-

ducted. Both randomised controlled trials and

non-randomised studies were assessed. Reported

side effects were recorded and classified as either

significant or minor. The percentage prevalence of

significant or minor side effects per episode of

treatment was calculated.

Results. Sixteen papers of randomised controlled

trials met the inclusion criteria. None of the side

effects recorded were considered as significant.

Minor side effects were reported (n = 68, 14%),

with nausea and vomiting being the most fre-

quently recorded (n = 30, 6%). Eleven papers of

non-randomised studies were included. No signifi-

cant side effects were recorded. Minor side effects

were recorded (n = 157, 8%), with paradoxical

reaction being the most common at 3.8%.

Conclusion. Significant side effects associated with

oral midazolam usage for behaviour management

in children and adolescents requiring dental treat-

ment appear to be rare. Minor side effects are

more common but determining precise figures is

complicated by poor reporting.

Introduction

Dental caries and its management remains a

significant problem in paediatric dentistry.

Young children needing multiple procedures

often cannot be managed using local anaes-

thesia alone. General anaesthesia (GA) is an

alternative but is associated with significant

morbidity and expense1. Guidelines for the

use of GA in paediatric dentistry encourage

discussion of alternative treatment options

prior to referral for dental GA2.

Sedation is a possible alternative to GA for

behaviour management but evidence in sup-

port of its use is weak. In a recent systematic

review3, oral midazolam was identified as

being one of the few agents available whose

efficacy in dental procedures for children is

supported by evidence. A recently published

guideline from the National Institute for

Health and Clinical Excellence suggests that

midazolam could be used for children requir-

ing dental procedures4. Midazolam is poten-

tially an ideal sedative agent for paediatric

dentistry because it can be administered

orally, has anxiolytic and anterograde amne-

sic effects and is short acting.

As with any other drug, there are known

side effects, ranging from commonly observed

minor effects to rarer but more severe side

effects. These may be related to dose, route of

administration and the age of the patient.

Common side effects include transient desatu-

rations, hiccough, nausea and vomiting,

headache, vertigo, enuresis, hypersalivation,

hallucinations, dizziness, diplopia and

behavioural disinhibition (or paradoxical

reaction). Severe side effects include cardiac

arrest, heart rate changes, anaphylaxis,
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thrombosis, laryngospasm, bronchospasm,

respiratory depression and respiratory arrest5.

Little information is available as to the

safety of this drug when used as an oral seda-

tive in children needing dental treatment.

Therefore, the aim of this study was to evalu-

ate the side effects and any other adverse

outcomes following use of oral midazolam

for behaviour management in paediatric

dentistry.

Methods

This study was a review of all published

material relating to the safety and side effects

of oral midazolam for use in dental proce-

dures. As previously described, a systematic

review already exists looking at the efficacy

of oral midazolam for children. Although this

review and the NICE guidelines do incorpo-

rate some assessment of side effects, no for-

mal review of oral midazolam’s side effects in

paediatric dental procedures has thus far been

carried out. The aforementioned systematic

reviews were restricted to randomised con-

trolled clinical trials (RCTs)6. Analyses

restricted to clinical trials may miss rare but

significant outcomes (e.g. mortality); there-

fore, there is value in carrying out a separate

review with a wider range of studies included

(such as cohort or case–control studies).
To be eligible for inclusion in this review,

studies had to meet the following criteria:

1) Types of study subject: Children and ado-

lescents aged 0–18 years of age (including

children with specific medical or behavio-

ural problems) undergoing dental treat-

ment, regardless of baseline anxiety.

2) Types of interventions: Oral midazolam

administered by a dentist, anaesthetist,

sedationist or dental auxiliary in an outpa-

tient setting or dental office. Studies that

reported induction of deep sedation were

excluded. Studies where oral midazolam

was used as a premedication were

excluded. Studies where supplemental

nitrous oxide was given were excluded.

3) Types of outcome measures: The primary

outcome measure was the percentage

prevalence of significant side effects per

episode of treatment. The secondary out-

come measure was the percentage preva-

lence of minor side effects per episode of

treatment.

Side effects were recorded individually and

then categorised as being ‘significant’ or

‘minor’. A significant side effect was defined

as a potentially life-threatening adverse reac-

tion. Examples were mortality, inability to

maintain an airway or desaturations not cor-

rected by head movements. Minor side effects

were defined as any reported adverse events

that were non-life-threatening. Examples of

minor side effects were more difficult to sub-

categorise, principally due to an inconsistent

use of terminology in studies. All have been

reported.

Data related to the effectiveness of the seda-

tive were not collected.

4) Types of study: Allocation concealment,

patient, operator or assessor blinding

were not used as entry criteria for this

review. Evidence was ranked according

to its quality, and the ranking was as fol-

lows (highest first):

(a) Randomised controlled clinical trials

of effectiveness and randomised con-

trolled clinical trials looking at adverse

outcomes

(b) Non-randomised studies. Prospective

or retrospective observational studies

(including case reports)

(c) Reference books and databases

describing adverse effects as listed in

Chapter 14 of the Cochrane Review

Handbook6.

Search strategy

The search for RCTs was modelled on that

used by Matharu and Ashley7 in their effec-

tiveness review in 2005. This version was

used as the updated review excludes cross-

over trials. The search for any other non-

randomised studies used a combination of

controlled vocabulary and free text terms

based on the search strategy as described in

Chapter 14 of the Cochrane Handbook6. See

Fig. 1 for Medline search, Fig. 2 for Embase

search [MEDLINE (OVID), 1950 to November

2011 week 1; EMBASE (OVID) 1947–2011
November 8].
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This was then supplemented by a further

free text search as recommended in Chapter 14

of the Cochrane Handbook6. In addition, refer-

ence books and regulatory authorities were

also searched for reports on oral midazolam

using the website search engine and the free

text term ‘midazolam’ (full list in Fig. 3)8–11.

Specialist drug information databases were

not searched due to subscription costs and as

their usefulness or additional yield have yet

to be formally evaluated in the systematic

review setting.

The following journals were identified as

being important to be hand searched for this

review: International Journal of Paediatric Den-

tistry, Pediatric Dentistry, Journal of American

Dental Association, Anesthesia Progress. The

journals were hand searched by the review

authors for the period January 2000 to

November 2011.

Database: Ovid MEDLINE(R) <1950 to September Week 1 2010> 

Search Strategy: 

-------------------------------------------------------------------------------- 

1     Toxicity 

2     Side effect  

3     Paradoxical  

4     Morbidity  

5     Malaise 

6     Nausea  

7     Respiratory arrest 

8     Vomiting  

9     Death 

10     Mortality  

11     Adverse outcome*  

12     Oral and midazolam and sedation and dental and (children or adolescent)

13     or/1-11  

14     12 and 13  

Fig. 1. Medline search strategy.

Database: EMBASE Classic+EMBASE<1947 to 2010 September 21>free text

Search Strategy: 

-------------------------------------------------------------------------------- 

1     Toxicity 

2     Side effect  

3     Paradoxical  

4     Morbidity  

5     Malaise 

6     Nausea  

7     Respiratory arrest 

8     Vomiting  

9     Death 

10     Mortality  

11     Adverse outcome 

12     Oral and midazolam and sedation and dental and (children or adolescent)

13     or/1-11  

14     12 and 13  

Fig. 2. Embase search strategy.

Standard reference books on adverse effects:

Meyler’s Side Effects of Drugs (Aronson 2006)

The Side Effects of Drugs Annuals (SEDA) (Curran and Lally, 1999)

Martindale: The Complete Drug Reference (Sweetman 1999)

Davies Textbook of Adverse Drug Reactions (Rawlins 1991)

Regulatory authorities:

UK: Current Problems in Pharmacovigilance (www.mhra.gov.uk);

Australia: The Australian Adverse Drug Reactions Bulletin 

(www.tga.gov.au/hp/aadrb.htm);

European Union: European Public Assessment Reports from the 

European Medicines Evaluation Agency (www.ema.europa.eu);

US: Food and Drug Administration FDA Medwatch 

(www.fda.gov/medwatch).

Fig. 3. Other databases and reference books searched.
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The reference lists of all eligible trials were

checked for additional studies. The search

attempted to identify all relevant studies irre-

spective of language. Non-English papers

were translated where possible.

Results from these searches were combined

together using Reference Manager (Thomson

Corp, Carlsbad, CA, USA). The recommended

adverse effects search terms as described by

Loke et al.6 were not used as only a relatively

small numbers of papers were returned.

Titles and abstracts were assessed by two

review authors [Arathi Papineni (AP) and

Paul Ashley (PA)] for inclusion in the review.

Data collection and analysis

Data extraction was carried out using a spe-

cially designed form independently by two of

the review authors (AP and PA). Any dis-

agreements were resolved by discussion.

Review authors were not blinded to the

journal of publication or the author’s names

on the papers. The descriptive data recorded

is shown in Figure 4.

Assessment of studies

These were characterised under the following

headings (see tables 13.2a and b in the Coch-

rane Handbook for more details12): whether

there was an intervention; how groups were

created; which parts of the study were

prospective if any.

Risk of bias was assessed by ranking studies

according to a hierarchy of evidence. Across

studies, a summary assessment was rated as

low risk of bias when most information was

from studies at low risk of bias, unclear risk of

bias when most information was from studies

at low or unclear risk of bias, and high risk of

bias when the proportion of information was

from studies at high risk of bias sufficient to

affect the interpretation of the results.

Data synthesis

Data from individual studies were presented;

where possible, data from studies were to be

pooled to allow some estimate of the number

of adverse effects overall. Ideally, dichoto-

mous or continuous outcome variables with

means and standard deviations were to be

recorded where available. To further evaluate

side effects following use of oral midazolam

for behaviour management in paediatric den-

tistry, the following subgroup analyses were

also proposed if data were available: age;

dose.

Results

Randomised controlled clinical trials of effectiveness

and randomised controlled clinical trials looking at

side effects

There were no RCTs found looking at side

effects alone. After combining the results from

Medline and Embase searches and removing

papers that did not meet the criteria, 16

papers were included13–28. Data from these

papers are summarised in Table 1. Only the

numbers of subjects receiving oral midazolam

are described. Summary data are at the bot-

tom of the table; only simple summary mea-

sures could be calculated due to the limited

data available from some studies.

(1) Year study started, if not available, year it was published 

(2) Country study was carried out in 

(3) Number of children 

(4) Use of supplemental N2O 

(5) Use of restraints during the procedure 

(6) Dental treatment 

(7) Co-morbidities 

(8) Fasting before the procedure 

(9) Level of consciousness throughout the procedure 

 (10) Monitoring used 

(11) Recovery time 

(12) Location e.g. primary or secondary care 

(13) Who was available e.g. anaesthetist vs doctor vs dentist 

(14) Depth of sedation 

(15) Withdrawals or dropouts as this could be a proxy for an adverse event

(16) Was there a plausible biological mechanism that could link the cause to the adverse

event? 

Fig. 4. Descriptive data recorded (where available).
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All of these studies had oral midazolam as

an intervention and were prospective and

subjects were assigned to groups randomly.

More detailed assessment of the quality and

risk of bias of these studies has been reported

by Lourenc�o-Matharu et al.3 In general, the

quality of reporting was low and a significant

proportion were crossover studies (7, 44%)

with the attendant problem of the carryover

effect.

No significant side effects were reported.

Minor adverse events were more common

(n = 68, 14% of cases); classifications are fur-

ther summarised in Table 3, with nausea and

vomiting being the most common side effect

reported (n = 30, 6%).

Non-randomised studies

After combining the results from Medline and

Embase searches, hand searching and remov-

ing papers that did not meet the criteria, nine

papers were included. Two further papers

were found after searching the reference lists

of included papers to bring the total to ele-

ven29–39. Data from these papers are summar-

ised in Table 2. Only the numbers of subjects

having oral midazolam are described. Sum-

mary data are at the bottom of the table; only

simple summary measures could be calculated

due to the limited data available from some

studies.

Risk of bias was high for all of these studies,

4 (36%) were retrospective in nature, 6

(55%) prospective case series, and one was a

non-randomised controlled clinical trial.

No significant adverse events were

recorded. Minor adverse events were more

common (n = 157, 8% of cases); classifica-

tions are further summarised in Table 3, with

paradoxical reaction being the most

commonly reported at 3.8%.

Reference books and databases

No data were found relating to adverse effects

of midazolam when used in children as an

oral sedative to facilitate dental treatment.

Due to the general poor quality of the

data extracted, no further analysis was

attempted.

Discussion

This review evaluated side effects following

use of oral midazolam for behaviour man-

agement in paediatric dentistry. The results

show that no significant side effects were

reported. Minor side effects per episode of

treatment were more common with 14%

(n = 68) in the RCT group and 8% (n = 157)

in the non-RCT group.

Studies differed widely in the numbers of

reported minor side effects; some reported

none at all and others reported high propor-

tions of patients (up to 50%) experiencing

them. It is difficult to explain this solely in

terms of dosage, patient age, or other factors;

it may be that reporting itself was an issue.

Terms and classifications for different types of

side effects varied widely, particularly for so-

called paradoxical reactions. In this group, we

included adverse events described as a para-

doxical reaction, confrontational or defiant

behaviour, disinhibition, belligerent behav-

iour, crying and agitation. It is important to

note that some of these reported side effects

may instead have been a result of under-

sedation and failure of the procedure rather

than a true paradoxical reaction. Further-

more, papoose boards will have been used in

a proportion of the studies3, which will have

made assessment of paradoxical type reactions

(where patients may struggle) difficult.

Finally in some studies, side effects were not

reported separately but were grouped

together making it difficult to assess frequen-

cies of individual events14, or no figures were

provided32,34.

In general, side effects were less frequently

reported in the non-RCT studies than in the

RCT studies. In the hierarchy of evidence

quality, the non-RCT studies would clearly be

‘lower’ than the RCT studies, and it would

seem that one consequence of this is that side

effects are less likely to be noted. This might

be related to the fact that a significant propor-

tion of these studies were retrospective in

nature and presumably relied on good record

keeping for the accuracy of the data.

Some conclusions can be made from this

data however, with the most obvious being

that significant or major side effects are
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uncommon. None were reported in any of

the reference texts or the RCT and non-RCT

groups (of a possible 486 + 2032 patients/

sedation episodes). There were significant side

effects reported in two studies that were

excluded from the review data due to supple-

mental use of nitrous oxide40,41. These side

effects were persistent desaturation and bron-

chospasm and occurred at doses of 1 mg/kg

and 0.7 mg/kg, respectively. Some readers

may argue that these high doses of oral

midazolam are candidates for deep sedation

which, although not reported in the studies,

may have been measurable if equipments

such as bispectral index monitors were to be

used to verify the depth of sedation.

Minor side effects were much more com-

mon and seen in 14% of all RCT studies with

nausea/vomiting, transient desaturations and

paradoxical reactions being the chief com-

plaints. Further analysis of the relationship

between oral midazolam dosage and preva-

lence of symptoms was felt to be unwise due

to the generally poor quality of the data. The

frequency of transient desaturations emphas-

ises the importance of adequate monitoring

during sedation. Of the six studies reporting a

transient desaturation, two did not provide a

figure for the lowest oxygen saturation level

reached14,39, whereas the remaining four

studies reported that oxygen saturation

reached low levels ranging from 78% to

94%17,23,25,36. The importance of safety in

sedation is paramount and the authors advise

the use of pulse oximetry and the availability

of emergency equipment as standard.

What constitutes a significant side effect?

An arbitrary description was made for this

review which some readers may disagree

with; however, given the data available, we

felt it was the best compromise. Clearly, an

inability to maintain an airway or persistent

desaturation should be considered as signifi-

cant but what about transient desaturations?

We felt that if these were easily correctable

through head repositioning, then they should

be considered as minor, and this sort of tran-

sient desaturation could be due to a range of

reasons including breath holding or crying.

It is important to recognise that all the side

effects recorded here were very ‘clinician-cen-

tred’, that is, they could be considered as any-

thing that might interfere with provision of

the treatment. It might be interesting as part

of any future work to look at patient-centred

measures and perhaps get patients’ views as

to what events they would consider to be sig-

nificant. In general, it would be helpful if

more generally agreed descriptions of side

effects existed that could be used in future

studies, thus facilitating greater comparison

between studies and between different

methods of sedation.

In conclusion, significant or major side

effects associated with oral midazolam usage

for behaviour management in children and

adolescents requiring dental treatment appear

to be rare. Minor events are more common

but determining precise figures was compli-

cated by poor reporting.

Why this paper is important to paediatric

dentists?

• There is currently little information available as

to the safety of midazolam when used as an oral

sedative in children needing dental treatment.

• This study revealed that significant side effects

are uncommon. Minor side effects are more

common, with paradoxical reactions and nau-

sea and vomiting being the chief complaints.

The frequency of transient desaturations em-

phasises the importance of adequate monitoring

during sedation.

• The study highlights the need for more consis-

tent reporting of adverse effects.

Table 3. Minor adverse effects.

Minor effect

Frequency in RCT
(% of all RCT
cases)

Frequency in non-
RCT
(% of all non-RCT
cases)

Nausea and vomiting 30 (6.2) 10 (<1)
Transient desaturation 27 (5.6) 4 (<1)
Paradoxical reaction/
agitation

15 (3.1) 77 (3.8)

Hiccough 0 18 (<1)
Cough 0 0
Enuresis 0 5 (<1)
Headache 0 0
Hallucinations 1 (<1) 2 (<1)
Diplopia 1 (<1) 18 (<1)
Dizziness 1 (<1) 1 (<1)
Drowsiness 1 (<1) 3 (<1)
Ataxia 1 (<1) 0

Safety of oral midazolam for use in paediatric dentistry 11

© 2012 John Wiley & Sons Ltd, BSPD and IAPD



Conflict of interest

The authors declare no conflict of interest.

References

1 Atan S, Ashley P, Gilthorpe MS, Scheer B, Mason C,

Roberts G. Morbidity following dental treatment of

children under intubation general anaesthesia in a

day-stay unit. Int J Paediatr Dent 2004; 14: 9–16.
2 Davies C, Harrison M, Roberts G. UK National Clini-

cal Guidelines in Paediatric Dentistry: Guideline for

the use of General Anaesthesia (GA) in Paediatric

Dentistry. London: Royal College of Surgeons of

England, 2008.

3 Lourenc�o-Matharu L, Ashley P, Furness S. Sedation

of children undergoing dental treatment. Cochrane

Database Syst Rev 2012; CD003877.

4 National Institute for Health and Clinical Excellence.

Sedation for diagnostic and therapeutic procedures

in children and young people. (Clinical guideline

112) 2010; http://guidance.nice.org.uk/CG112.

5 Paediatric Formulary Committee. BNF for Children

2011–2012. London: BMJ Group, Pharmaceutical

Press, and RCPCH Publications, 2011.

6 Loke YK, Price D, Herxheimer A. Chapter 14: adverse

effects. In: Higgins JPT, Green S. (eds). Cochrane

Handbook for Systematic Reviews of Interventions.

Version 5.0.1 [updated March 2011]. The Cochrane

Collaboration, 2011; www.cochrane-handbook.org.

7 Matharu L, Ashley P. Sedation of anxious children

undergoing dental treatment. Cochrane Database Syst

Rev 2005; CD003877.

8 Aronson JK (eds). Midazolam chapter. In: Meyler’s

Side Effects of Drugs. The International Encyclopaedia

of Adverse Drug Reactions and Interactions. Vol. 4:

J-O, 15th edn. Amsterdam: Elsevier, 2006: 2337–
2343.

9 Curran S, Lally S. Hypnotics and sedatives. In: Aron-

son JK. (eds). Side Effects of Drugs, Annual 22.

Amsterdam: Elsevier Science, 1999: 41.

10 Rawlins M, Thompson W. Mechanisms of adverse

drug reactions. In: Davies D. (eds). Textbook of

Adverse Drug Reactions. New York, NY: Oxford

University Press, 1991: 18–45.
11 Sweetman S (1999). Martindale: The Complete Drug

Reference, 36th edn. London, UK: Pharmaceutical

Press.

12 Reeves BC, Deeks JJ, Higgins JPT, Wells GA.

Chapter 13: including non-randomized studies. In:

Higgins JPT, Green S. (eds). Cochrane Handbook for

Systematic Reviews of Interventions Version 5.1.0

[updated March 2011]. The Cochrane Collaboration,

2011; www.cochrane-handbook.org.

13 Al-Zahrani AM, Wyne AH, Sheta SA. Comparison

of oral midazolam with a combination of oral

midazolam and nitrous oxide-oxygen inhalation in

the effectiveness of dental sedation for young chil-

dren. J Indian Soc Pedod Prev Dent 2009; 27: 9–16.

14 Aydintug YS, Okcu KM, Guner Y, Gunaydin Y,

Sencimen M. Evaluation of oral or rectal midazolam

as conscious sedation for pediatric patients in oral

surgery. Mil Med 2004; 169: 270–273.
15 Gallardo F, Cornejo G, Borie R. Oral midazolam as

premedication for the apprehensive child before den-

tal treatment. J Clin Pediatr Dent 1994; 18: 123–127.
16 Haas DA, Nenninger SA, Yacobi R et al. A pilot study

of the efficacy of oral midazolam for sedation in

pediatric dental patients. Anesth Prog 1996; 43: 1–8.
17 Johnson E, Briskie D, Majewski R, Edwards S, Rey-

nolds P. The physiologic and behavioural effects of

oral and intranasal midazolam in pediatric dental

patients. Pediatr Dent 2010; 32: 229–238.
18 Kapur A, Chawla HS, Goyal A, Gauba K, Bhardwaj

N. Efficacy and acceptability of oral-transmucosal

midazolam as a conscious sedation agent in pre-

school children. J Indian Soc Pedod Prev Dent 2004;

22: 109–113.
19 Koirala B, Pandey RK, Saksen AK, Kumar R, Shar-

ma S. A comparative evaluation of newer sedatives

in conscious sedation. J Clin Pediatr Dent 2006; 30:

273–276.
20 Lima AR, da Costa LR, da Costa PS. A randomized

controlled crossover trial of oral midazolam and

hydroxyzine for pediatric dental sedation. Braz Oral

Res 2003; 17: 206–211.
21 Marshall WR, Weaver BD, McCutcheon P. A study

of the effectiveness of oral midazolam as a dental

pre-operative sedative and hypnotic. Spec Care Dentist

1999; 19: 259–266.
22 Mortazavi MP, Pourhashemi SJ, Khosravi MB, Ash-

tari S, Ghaderi F. Assessment of a low dose of IV

midazolam used orally for conscious sedation in

pediatric dentistry. Daru 2009; 17: 79–82.
23 Silver T, Wilson C, Webb M. Evaluation of two dos-

ages of oral midazolam as a conscious sedation for

physically and neurologically compromised pediatric

dental patients. Pediatr Dent 1994; 16: 350–359.
24 Singh N, Pandey RK, Saksena AK, Jaiswal JN. A

comparative evaluation of oral midazolam with

other sedatives as premedication in pediatric

dentistry. J Clin Pediatr Dent 2002; 26: 161–164.
25 Somri M, Parisinos CA, Kharouba J et al. Optimising

the dose of oral midazolam sedation for dental proce-

dures in children: a prospective, randomised, and con-

trolled study. Int J Paediatr Dent 2012; 22: 271–279.
26 Wan K, Jing Q, Zhao JZ. Evaluation of oral midazo-

lam as conscious sedation for pediatric patients in

oral restoration. Chin Med Sci J 2006; 21: 163–166.
27 Wilson KE, Welbury RR, Girdler NM. A randomised,

controlled, crossover trial of oral midazolam and

nitrous oxide for paediatric dental sedation. Anaes-

thesia 2002; 57: 860–867.
28 Wilson KE, Girdler NM, Welbury RR. A comparison

of oral midazolam and nitrous oxide sedation for

dental extractions in children. Anaesthesia 2006; 61:

1138–1144.
29 Cagiran E, Eyigor C, Sipahi A, Koca H, Balcioglu T,

Uyar M. Comparison of oral Midazolam and

12 A. Papineni, L. Lourenc�o-Matharu & P. F. Ashley

© 2012 John Wiley & Sons Ltd, BSPD and IAPD



Midazolam-Ketamine as sedative agents in paediatric

dentistry. Eur J Paediatr Dent 2010; 11: 19–22.
30 Day PF, Power AM, Hibbert SA, Paterson SA. Effec-

tiveness of oral midazolam for paediatric dental care:

a retrospective study in two specialist centres. Eur

Arch Paediatr Dent 2006; 7: 228–235.
31 Erlandsson AL, B€ackman B, Stenstr€om A, Stecks�en-

Blicks C. Conscious sedation by oral administration

of midazolam in paediatric dental treatment. Swed

Dent J 2001; 25: 97–104.
32 Fraone G, Wilson S, Casamassimo PS, Weaver J

2nd, Pulido AM. The effect of orally administered

midazolam on children of three age groups during

restorative dental care. Pediatr Dent 1999; 21: 235–
241.

33 Hulland SA, Freilich MM, S�andor GK. Nitrous

oxide-oxygen or oral midazolam for pediatric outpa-

tient sedation. Oral Surg Oral Med Oral Pathol Oral

Radiol Endod 2002; 93: 643–646.
34 Jing W, Wan K, Ma L, Chen X, Tong Y-L. Evalua-

tion of oral midazolam conscious sedation in differ-

ent age groups in pediatric dentistry. Zhonghua Kou

Qiang Yi Xue Za Zhi 2010; 45: 770–772.

35 Kil N, Zhu JF, Van Wagnen C, Abdulhamid I. The

effects of midazolam on pediatric patients with

asthma. Pediatr Dent 2003; 25: 137–142.
36 Krafft TC, Kr€amer N, Kunzelmann KH, Hickel R.

Experience with midazolam as sedative in the dental

treatment of uncooperative children. ASDC J Dent

Child 1993; 60: 295–299.
37 Lourenc�o-Matharu L, Roberts GJ. Oral sedation for

dental treatment in young children in a hospital

setting. Br Dent J 2010; 209: E12.

38 Naqvi A. Oral midazolam in pediatric dentistry. Mid-

dle East J Anesthesiol 1996; 13: 427–440.
39 Nathan JE, Vargas KG. Oral midazolam with and

without meperidine for management of the difficult

young pediatric dental patient: a retrospective study.

Pediatr Dent 2002; 24: 129–138.
40 Baygin O, Bodur H, Isik B. Effectiveness of premedi-

cation agents administered prior to nitrous oxide/

oxygen. Eur J Anaesthesiol 2010; 27: 341–346.
41 Isik B, Baygin O, Bodur H. Oral midazolam preme-

dication in anxious children: effectiveness of differ-

ent doses. Anestezi Dergisi 2008; 16: 34–40.

Safety of oral midazolam for use in paediatric dentistry 13

© 2012 John Wiley & Sons Ltd, BSPD and IAPD


