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Abstract  
 

Background: Conscious sedation is a guidance technique used to control the behavior of anxious or uncooperative 

patients. A variety of drugs are used in the sedation process, including inhalation agents such as orally or parenterally 

midazolam and other benzodiazepines. Midazolam is considered a member of the benzodiazepine family with the highest 

lipid-soluble properties. Objective: This article aims to review the use of Midazolam for conscious sedation in dental 

practice and illustrate each route of administration. Materials and Methods: This study involved a review of published 

articles related to the use of Midazolam for conscious sedation in dental practice. The PubMed search engine and 

Cochrane electronic databases were used to collect the most relevant and recent information on midazolam in dental 

practice. Results: By applying this method, 10 articles were gathered and used in the current review. Conclusion: 

Midazolam has shown its ability to be a safe and effective drug in conscious sedation in dental practice. However, some 

points must be considered before administering midazolam, including patient age and weight, the dose required, drug-

drug interaction, special care patients, route of administration, and level of anxiety. 

Keywords: Conscious sedation, Midazolam, Dental practice, intranasal route, oral route, intravenous route. 

Copyright © 2022 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

1. INTRODUCTION 
Anxiety has always been considered an 

undesirable sensation associated with dental experience 

in many patients [1]. Symptoms of anxiety are often 

observed in patients undergoing dental treatment, 

regardless of whether the treatment is simple or is in 

more aggressive forms such as surgery [2].These 

symptoms may manifest as arrhythmia, sweating, 

vasovagal response, and tremors [3]. As accepted, if the 

first impression in the dental experience was bad for the 

patient, further experiences are not expected to be any 

superior [1]. In the moderate time, new techniques have 

been introduced for sedation in the dental practice [1].
 

Conscious sedation is a guidance technique used to 

control the behavior of anxious or uncooperative 

patients, which, in turn, is caused by the lack of mental 

maturity, or psychological technique used to control the 

behavior of anxious or uncooperative patients, which is 

caused by the lack of mental maturity, or psychological 

and emotional problems, etc [4].
 
Moderate conscious 

sedation is recognized as the use of a drug or drugs that 

cause a formal depression of the central nervous system 

while also enhancing patient safety, psychological 

control, and the ability to control behavior and anxiety, 

which helps ongoing the treatment. However, verbal 

communication with the patient is preserved during the 

sedation
 
[1, 3, 5]. Aims of conscious sedation are to 

control behavior during dental pediatric rehabilitation, 

lower apprehension, enhance patient’s behavior, 

maximize amnesia potential, and decrease the 

undesirable psychological reaction towards treatment 

by reducing anxiety
 
[6]. A variety of medications are 

used in the sedation process. These include inhalation 

agents such as orally or parenterally midazolam and 

other benzodiazepines, nitrous oxide, psych-sedative 

agents, and other sedative-hypnotics
 
[1]. Commonly 

used drugs include intravenous, intranasal, oral 

midazolam, and nitrous oxide [1]. Midazolam is a 

member of the benzodiazepine family with amnesic, 

anxiolytic, and highest lipid-soluble properties 

associated with short-acting sedation and a few adverse 

effects
 
[3, 7, 8]. Fast absorption and metabolism in the 

GI tract and the efficient entry in the brain tissue are 
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attributed to its lipophilic nature [8]. Midazolam is 

generally used as a premedication for dental fear, 

pediatric patient, and oral surgery [9]. The advantages 

of midazolam include an excellent safety profile, good 

haemo-dynamic stability, rapid onset, dose-dependent 

anxiolysis, fast action, and anterograde amnestic effect
 

[10, 11]. The indications for using midazolam include 

premedication, sedation in anesthesia, conscious 

sedation, sedation in intensive care, and management of 

status epilepticus
 
[12]. Presently, oral administration is 

the most common form of midazolam for sedation in 

young patients [7]. However rectal administration has 

shown a faster onset compared to oral administration 

due to its rapid absorption [8].
 
The efficiency of oral 

sedation in children depends on weight, age, time of 

day, temperament, and level of anxiety [8]. In this 

article, we will review the use of Midazolam for 

conscious sedation in dental practice and illustrate each 

route of administration. 

 

2. MATERIALS AND METHODS 
This study involved a review of published 

articles related to the use of Midazolam for conscious 

sedation in dental practice. Various databases like 

PubMed, Cochrane electronic databases, and web of 

science were used to collect the most applicable and 

recent information on midazolam in dental practice. A 

search set was applied to combine a range of keywords: 

(Midazolam) and (Conscious sedation) and (Dental 

practice). By using this method, Midazolam aimed at 

conscious sedation articles and studies were obtained. 

Additional studies were also gathered from Google 

Scholar. In inclusion criteria, we included all papers 

discussing the usage and routes of administrations of 

midazolam for conscious sedation in dentistry, 

including systematic reviews, meta-analysis of 

randomized controlled trials, case reports, series, and 

cohorts’ articles. PubMed Central indexed publications 

were included if they described the following: 1) 

Midazolam administration routes, 2) Conscious 

sedation in dental practice, and 3) Mechanism of action 

of Midazolam. On the other hand, articles were 

excluded if they were related to 1) Midazolam uses in 

other specialties other than dentistry, 2) Midazolam 

uses non-related to conscious sedation. We excluded all 

Midazolam articles nonrelated to conscious sedation 

and papers non-related to dental practice. The initial 

search revealed 92 articles related to the usage of 

midazolam. After removing duplicates and records 

papers that did not match the above selection criteria, 

the most significant studies were chosen and used in 

this review. The review was conducted by studying 10 

articles related to the use of midazolam for conscious 

sedation in dental practice (Fig-1). 

 

 
Fig-1: Study flow chart 
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3. Mechanism of action 

Mediators responsible for stress such as 

catecholamines, glucocorticoids, corticotrophin-

releasing hormone, and adrenocorticotropic hormone 

are produced by the body through the Hypothalamus-

Pituitary-Adrenal (HPA). All these mediators are 

responsible for increasing cellular metabolism, mental 

activity, heart rate, and blood pressure. After stress 

exposure, it requires about 15 to 20 minutes for cortisol 

to reach the bloodstream and an additional two minutes 

to reach the saliva [10]. Benzodiazepines retain an 

electronegative halogen substituent that is essential for 

providing hypnotic and sedative effects. Midazolam is a 

member of the benzodiazepine family with short-acting 

properties affecting Gamma-Aminobutyric Acid 

(GABA-ergic) transmission, which, in turn, induces 

responses in the central nervous system
 

[13, 14]. 

Enzymes involved in the metabolism and metabolites of 

midazolam are demonstrated in (fig.2)
 
[13]. 

 

 
Fig-2: Enzymes involved in the metabolism and metabolites of midazolam

 
[13]

 

 

4. Midazolam in pediatric patients  

Treatment of young children is known to result 

in some difficulties, especially in dental practice. The 

children are suggested to be uncooperative and more 

anxious between 3 and 7 years however, this anxiety 

reduces as their age increases
 
[10]. Dental explorer, 

extraction forceps, syringe carpules, and rubber dam 

punch has proven to be causes of increasing children’s 

anxiety about dental care [10]. Children's anxiety about 

dental care could cause behavioral management 

problems for the dental practitioner [15]. A positive 

approach to the child and performing effective dental 

treatment are some of the responsibilities of a pediatric 

dentist.
 [10]

 Uncooperative children belong to the 

category that requires supplementary invasive 

procedures and common methods as conscious sedation
 

[6, 10]. A study was directed to determine the safety 

and effectiveness of 3 different doses of midazolam for 

conscious sedation in 2 to 4-years-old pediatric children 

with multiple dental treatments and negative behavior. 

According to the findings, sedated children 

demonstrated more positive behavior at the beginning 

of the appointment and during the local 

anesthesia administration
 

[16]. In addition, a study 

proved that Oral midazolam at a dose of (0.15-0.70 

mg/kg) might be an acceptable and safe method of 

sedation for pediatric patients
 
[17]. Another study in 

Israel was carried out to inspect the recovery time for 

children who had conscious sedation with oral or rectal 

midazolam. The study illustrated that the time to 

discharge the patient after midazolam sedation was 

related to the child's weight and age and the overall 

amount of administered midazolam. However, sedation 

was found to have a negative effect on behavior in 

43.6% of the patients
 
[8].

 

 

5. Midazolam in oral surgery 

Midazolam has been well recognized as an 

appropriate sedative option in dental surgery
 

[14]. 

Midazolam could be used as an addition to pain control 

when severe pain is anticipated, which could lead to 

improved acceptance of treatment by the patient, 

reduced pain, and less consumption of analgesics
 
[14]. 

Studies have shown that when experiencing surgery or 

dental treatment, up to 60% of all children may present 

with negative behavior
 
[18]. A dental extraction is 

considered an aggressive procedure in many patients, 

especially in children
 
[19]. A study in China aimed to 

evaluate the effectiveness of midazolam to control 

anxiety in third molar extraction surgery. As per the 

findings, midazolam could be effective in controlling 

anxiety during third molar extraction surgery
 
[3]. 

 

6. Midazolam in elderly and special care patients  

Few articles have discussed the effect of 

midazolam in elderly and special care patients. These 

included a study in Sweden to evaluate the treatment 

after oral administration of midazolam for dental 

patients with major neurocognitive disorders. The 

results showed rare unfavorable side effects, such as 

hyperactive and drowsiness
 
[9]. Another study was 

conducted to assess the effectiveness of Midazolam in 

the dental treatment of patients with neurological 

diseases. Midazolam was found to be effective in 89% 

of dental procedures in patients with behavioral and 

neurological disturbances. However, it ended up 

reducing effectiveness for patients' behavioral and 

neurological disturbances. However, Midazolam had 

reduced effectiveness for patients with autism
 
[20]. 
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7. Oral route 

The oral route is considered the easiest and 

most universally accepted technique of drug sedation
 

[6]. Oral sedation is preferred for many reasons. For 

example, it is fairly inexpensive, can be administered 

easily, and does not require injection as for IV, or child 

cooperation as for inhalation sedation. However, it 

carries a risk of over sedation since determining the 

appropriate dose is difficult. In addition, it is associated 

with a longer recovery and duration of onset compared 

to other routes of sedation
 

[6, 19]. Oral route is 

advocated for relatively short dental procedures 

associated with anxious patients
 
[6]. This technique is 

considered safe alone and produces effective conscious 

sedation in the dental treatment of pediatric patients. 

Meanwhile, oral midazolam is commonly preferred 

because it is more easily accepted by children
 
[21]. An 

article aimed to review the effect of oral administration 

of midazolam sedation in a group of uncooperative 

pediatric dental patients and analyze the effect of child 

age on the treatment results and safety. It was found 

that oral midazolam for conscious sedation at a dose of 

0.50 - 0.75 mg/kg is safer and more effective in 

pediatric dental patients above three years of age [22, 

23]. 

 

8. Intranasal route 
Intranasal midazolam has gained a lot of 

popularity for patients who cannot cooperate with IV 

cannulation
 
[19]. This technique is administered by a 

mucosal atomizer device (MAD) (fig. 3) and can be 

absorbed rapidly into the systematic circulation due to 

the high vascularity of the nasal mucosa
 
[10, 19, 24]. 

The main advantage of this technique is that its duration 

onset is three times faster than oral sedation because of 

its rapid absorption
 
[19]. Meanwhile, it also reduced the 

risk of children spitting out the medication outside the 

mouth
 
[19]. A study was conducted to measure the 

safety and effectiveness of using intranasal midazolam 

in a concentrated form for pediatric patients. The results 

demonstrated that in selected cases, intranasal sedation 

offers an effective and safe substitute for general 

anesthesia in short invasive procedures that is restricted 

to one or two quadrants in pediatric patients
 
[25]. 

Another article was aimed to compare and evaluate 

intranasal and oral midazolam for the effect on the time 

of onset, behavior, efficacy, safety for dental patients, 

and maximum working time. The results demonstrated 

that the mean onset time was about three times faster 

with the intranasal route compared to the oral route and 

that the mean working time was about 10 minutes 

longer with the oral route than it was with the intranasal 

route. Generally, the behavior under oral administration 

and intranasal administration was similar. However, 

toward the end of the dental appointment, less sleep and 

more movement were exhibited in subjects under the 

intranasal route than those under the oral route. Vital 

signs were all stable during the procedures and no 

significant differences were found between intranasal 

and oral administration
 
[26]. 

  

 
Fig-3: Demonstration of mucosal atomizer device (MAD) [27, 28] 

 

9. Oral versus intranasal administration 

Several studies have compared the use of oral 

and intranasal midazolam for conscious sedation. 

Among these studies, a study was carried out to 

compare the efficacy and safety between oral and 

intranasal administration of midazolam in healthy 

children by evaluating their behavioral and 

physiological reactions. According to the results, both 

procedures have similar behavioral results. The oral 

group demonstrated an improvement in crying and 

behavior early in the session; furthermore, the providers 

considered oral sedatives to be more effective compare 

to intranasal sedation
 
[29]. 
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10. Sublingual route 

Sublingual mucosa has a high permeability 

that contributes to a high systematic absorption 

compared to the parental routes (fig.4). [10]. A study 

that was conducted to compare the behavior and dental 

anxiety during sublingual and intranasal midazolam 

revealed that sublingual and intranasal routes of 

midazolam were equally effective in reducing dental 

anxiety
 
[10]. However, another article concluded that 

premedication with sublingual midazolam is more 

effective than the oral route in children
 
[30]. 

 

 

Fig-4: Demonstration of transmucosal drug delivery [31]
 

 

11. Intravenous route 

Intravenous midazolam is preferred due to the 

continuous venous access that improves the overall 

safety by permitting rapid injection of any medication 

such as flumazenil (antagonist), if necessary. 

Additionally, intravenous routes permit a gradual 

adjustment of midazolam, which limits the risk of over 

or under sedation by allowing the clinician to control 

the level of sedation for each individual patient
 
[32]. A 

study was conducted to determine the frequency, 

nature, and sequelae of complications occurring in 

patients under dental treatment with intravenous 

midazolam sedation. The results showed that 

intravenous midazolam is a safe sedation procedure and 

suitable for adult patients undergoing dental treatment 

in primary care when administered by skilled personnel 

on wisely chosen patients and in compliance with 

nationally approved guidelines and protocols
 

[11]. 

Another study was done to evaluate the probability that 

intravenous midazolam could replace general anesthesia 

in dental procedures. The results showed that in cases of 

several dental management issues, the conscious 

sedation method was not found to be a suitable 

replacement for general anesthesia [33]. 

 

12. Safety and Side effects  

Conscious sedation should be applied in 

consonance with nationally agreed guidelines and 

protocols to reduce the risk of subsequent harm and 

overdose
 
[11]. The side effects of midazolam in the 

British National Formulary for Children are listed as 

follows: increased appetite, cardiac arrest, muscle 

weakness, heart rate changes, urinary retention or 

incontinence, hypotension, involuntary movements, 

convulsions, vertigo, anaphylaxis, dizziness, 

thrombosis, ataxia, laryngospasm, jaundice, 

bronchospasm, dysarthria, respiratory depression and 

arrest, gastrointestinal disturbances, blood disorders, 

dry mouth, skin reactions, hiccups, salivation changes, 

drowsiness, euphoria, confusion, paradoxical 

excitement and aggression, amnesia, headache, 

hallucinations, injection site reactions with intravenous 

administration, visual disturbances including diplopia, 

and with intranasal administration, lacrimation, 

irritation of nasal mucosa, and burning sensation
 
[12]. 

Overall, the side effects of midazolam are reported to be 

uncommon. However, hypoxemia and hypoventilation 

have been associated with high doses [34]. Arterial 

hypoxemia results due to respiratory depression 

following overdose which is commonly caused by bolus 

injection or improper titration
 
[11]. Regarding drug-

drug interaction, midazolam has shown its ability to 

reduce systematic vascular resistance. In addition, there 

has been some evidence that it may potentiate the 

antihypertensive effect of B-adrenoceptor blocking 

drugs [35]. A lot of study’s illustrated the safety of 

using midazolam in the dental practice, including a 

study in china that aimed to evaluate the safety and 

effectiveness of oral midazolam combined with nitrous 

oxide for reducing dental fear in children. The results 

showed that oral midazolam is harmless and effective 

for reducing dental fear in young patients, whereas the 

combination of oral midazolam with 30%-40% nitrous 

oxide has demonstrated its ability to enhance the 

behaviors of children throughout the dental treatment. 

In addition, another study recommended the use of a 

combination of midazolam and nitrous oxide rather than 

the use of each drug as an individual due to the benefit 

of reduction in the dose of midazolam used, which 

contributes to a better safety profile [1, 36]. 
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13. DISCUSSION 
Midazolam has shown its ability to be a safe 

and effective drug in conscious sedation in dental 

practice. However, some points must be considered 

before the administration of midazolam, including 

patient age and weight, the dose required, drug-drug 

interaction, special care patients, level of anxiety, and 

route of administration. The oral route is advocated for 

relatively short dental procedures associated with 

anxious patients
 
[6]. However, it carries a risk of over 

sedation since determining the appropriate dose is 

difficult. In addition, the medication has a longer 

recovery and duration of onset compared to other routes 

of sedation [6, 19]. The main advantage of the 

intranasal route is that its duration onset is three times 

faster than oral sedation because of its rapid absorption. 

In addition, it reduces the risk of children spitting out 

the medication outside the mouth
 
[19]. The sublingual 

route is preferred due to the high permeability of 

sublingual mucosa, which then contributes to high 

systematic absorption in comparison to the parental 

routes
 
[10]. The intravenous route has the advantage of 

continuous venous access which improves overall 

safety. Additionally, intravenous routes permit a 

gradual adjustment of midazolam, which limits the risk 

of over or under sedation by allowing the clinician to 

control the level of sedation for each patient [32]. Our 

study didn’t incorporate Scopus database in the search 

methodology. However various electronic databases 

were used to collect the most applicable and recent 

information on midazolam in dental practice. 

 

Table-1: Summary of relevant articles discussing the routes of administration of Midazolam 

Author Year of 

publication 

Number of 

patients 

Route of 

administration 

Conclusion 

 Gomes HS 2017 84 children Intranasally 

ketamine plus 

midazolam 

administration 

In children, it could be suitable to combine 

ketamine with midazolam to provide a 

better outcome. 

Dantas LP 2017 40 

volunteers 

Oral administration 

  

Passiflora incarnata showed a similar result 

to midazolam in terms of anxiolytic effect. 

Ma L, Zhang J 2017 77 children 

  

Oral administration Oral midazolam is effective for reducing 

dental fear in young patients. 

Rignell L 2017 61 patients 

  

Oral administration Oral administration of midazolam is safe 

and effective in the treatment of 

uncooperative patients with major 

neurocognitive disorders. 

Collado V 2013 142 

patients 

Intravenous 

administration 

Intravenous midazolam is effective and safe 

in patients with intellectual disabilities. 

Shanmugaavel 

AK 

2016 20 children Intranasal and 

sublingual 

administration 

Sublingual and intranasal routes of 

midazolam are equally effective in reducing 

dental anxiety. 

Wood M. 2011 114 

children 

  

Intranasal 

administration 

Intranasal sedation offers an effective and 

safe substitute for general anesthesia in 

short invasive procedures. 

Wilson KE 2011 401 

patients 

Intravenous 

administration 

  

A safe sedation procedure, intravenous 

midazolam is a safe sedation procedure is 

suitable for adult patients undergoing dental 

treatment in primary care. 

Tyagi P 2013 40 patients 

  

Oral Midazolam, 

Intravenous 

Midazolam and Oral 

Diazepam 

Sedation with oral diazepam and oral 

midazolam were comparable, while 

intravenous midazolam produced more 

sedation effects. 

Lee-Kim SJ 2004 40 patients Intranasal and oral 

administration 

Mean onset time was about 3 times faster 

with the intranasal route compared to the 

oral route. 
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