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ABSTRACT  

Introduction: Behavioral management approaches are employed with youngsters who are scared or unwilling 

to cooperate. Podiatric patients' discomfort and anxiety can be alleviated by the use of pharmacologic sedation, 

anesthesia, and analgesia. Oral sedative midazolam is frequently prescribed for children because of its safety, 

rapid onset, and mild amnesia, all of which make it a popular choice among pediatricians. Midazolam/ketamine 

and its combinations are discussed in this review article, covering the advantages of using oral route of sedation, 

pharmacokinetics and range of oral dosages, and the use of antagonists for clinical dentistry treatment 

procedures. 
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INTRODUCTION. 

Pediatric dentistry faces the biggest 

problem in delivering dental treatment to 

children without harming their psychological 

well-being, compared to any other discipline 

of dentistry [1]. 

In the dental office, dealing with 

children undergoing various dental 

procedures can be a challenge. Children 

under the age of six are more likely to have 

behavioral issues owing to a variety of 

factors, including a lack of maturity, limited 

coping abilities, and anxiety/fear [2].  

Many dentists have regarded 

disagreeable conduct in the dental chair as 

their most common concern; this 

uncooperative behavior is generally linked 

to behavioral expressions of anxiety.  

A delay or cessation of therapy 

before completion, or a reduction in the 

quality of care offered, may result from 

uncooperative conduct [3]. 

Today's current pediatric dentistry 

outlines a great deal of strategies to deal 

with the conduct of a kid who is a patient in 

the dental chair. With the use of a variety of 

medications used in conjunction with 

behavioral psychology, the dentist should be 

able to treat the vast majority of difficult 

children [3,4]. 

The purpose of pediatric dentistry is 

to offer primary, preventative, and 

therapeutic oral health care for babies, 

children, and adolescents, from infancy 

through adolescence, including those with 

unique health care requirements [5]. 

It integrates a wide range of 

competencies, disciplines, methods, and 

techniques that have been updated and 

reformed to accommodate the specific 

demands of babies, children, adolescents, 

and patients with special health care needs. 

[6,7]. 

Caries prevention, sedation, 

pharmacological management, behavior 

guidance, care for the medically and 

developmentally compromised and disabled 

patient, supervision of orofacial growth and 

development, and hospital dentistry, along 

with other traditional fields of dentistry, are 

all included in these disciplines. The abilities 

necessary to diagnose and treat illnesses and 

disorders that are specific to developing 
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persons are transferable to the many phases 

of dental, physical, and psychological 

development [7-9].  

 

REVIEW 

Due to the subjectivity of pain and 

the fact that children frequently rely on their 

parents for reporting, assessing pain in 

children can be challenging [10,11]. 

Children have the capacity to feel 

pain and display a wide range of expressions 

of that suffering due to the disparities in 

their cognitive and emotional development, 

as well as the effects of their various medical 

problems [12,13]. 

In a dental environment, pain can be 

successfully treated and alleviated prior to 

dental surgery by employing either non-

pharmacologic or pharmacologic pain 

management measures. Strategies such as 

guided imagery, distraction, play therapy, 

and tell-show-do techniques are all included 

in non-pharmacologic behavior treatment. 

In terms of suitable local anesthetic, 

anxiety reduction, moderate sedation, or 

deep sedation regimes, pharmacologic 

therapy may consist of a hierarchy of 

treatment options [14,15].  

For these reasons, it is crucial that 

pain be identified, assessed and documented 

in the patient's file so the doctor can make a 

proper diagnosis, design a treatment plan, 

and figure out the patient's analgesic needs. 

A thorough understanding of a patient's 

medical history is essential for avoiding the 

prescription of an inappropriate medication 

and for assessing the risks, side effects, and 

toxicities of a given treatment.  

Patient characteristics including as 

age, overall health, medical history, and 

underlying physiology (such as hepatitis, 

liver disease or renal disease) all have a role 

in analgesic drug selection [16,17]. As a 

result, conscious sedation can be quite 

helpful in alleviating anxiety, dread, and a 

child's resistance to therapeutic procedures 

[18]. 

While minimizing discomfort and 

anxiety, maximizing forgetfulness, limiting 

the likelihood for adverse drug-related 

events (ADRs), and monitoring and 

controlling behavior, procedural conscious 

sedation provides a sufficient level/degree of 

seclusion. 

Sedation medicines can be provided 

by a variety of methods, including oral, 

inhalational, nasal, intramuscular, 

subcutaneous, and intravenous routes [19]. 

Conscious sedation for dental 

treatments can be achieved using a number 

of medicines. Limited-acting anxiolytics like 

Midazolam can only be used in dental 

procedures because of their short acting 

period of action [20]. 

Analgesia and memory loss can be 

alleviated by using ketamine. Muscle tone is 

maintained, as are airway reflexes and 

spontaneous inhalation. Despite its evident 

benefits over other drugs, many dentists are 

reluctant to employ ketamine alone because 

of its potential to elicit dramatic and scary 

emergent responses  

For conscious sedation, it has been 

claimed that combining these two drugs may 

sustain their effectiveness while minimizing 

their negative effects. In part, this is because 

many of the above-mentioned potential 

hostile affects are dependent on measured 

dose, and when used in combination, the 

lowering of dose plays an important role in 

decreasing the unpleasant effects [21-23] 

Although propofol and midazolam 

are both benzodiazepine derivates, they both 

have the capacity to depress the respiratory 

system when administered intravenously, 

which is why they are commonly employed 

in conscious sedation.  

After intravenous administration, the 

half-life of dexmedetomidine is 1.5–3 hours, 

which makes it easier to adjust the dosage 

and faster to recover from the effects of 

dexmedetomidine [24]. 

Clinical dose of dexmedetomidine 

results in drowsiness and analgesia with no 

associated respiratory depression. 

Dexmedetomidine may even imitate some 

characteristics of natural sleep, although its 

ά2 agonist impact on the sympathetic 

ganglia results in dose-dependent decreases 

in blood pressure and heart rate as a result of 

its sympatholytic effects [25]. 

Ketamine and midazolam 
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combination has already been used 

successfully for the surgical treatment of 

young fearful and anxious children. 

Anatomy of pain circuits and anxiety 

responses has recently been delineated in all 

stages of development: embryo, neonate, 

newborn, kid, and adult. 

Step-by-step sedation and analgesia 

is a method of monitoring tranquilizers 

(midazolam, propofol, etomidate) or 

dissociative executors (ketamine) with or 

without opioid analgesics (fentanyl, 

morphine, meperidine) to get a condition 

that permits the patient to endure unpleasant 

procedures and still maintains a stable state 

of consciousness [26]. 

In the form of a clear, colorless 

midazolam hydrochloride solution, it is a 

water-soluble imidazobenzodiazepine with a 

concentration of 2.5 mg/ml. Midazolam has 

a short half-life due to its high lipophilicity, 

rapid metabolic clearance, and rapid 

elimination. A long-term use of a critical-

care drug may not have this effect. 

Premedication with midazolam reduces 

volatile agent MAC (monitored anesthesia 

care) by roughly 15%. 

Therapeutic medicines such as 

flumazenil and glycopyrronium can be used 

to counteract the clinical effects of the 

medication [27]. 

Many studies have examined the 

effects of midazolam on children who are 

being sedated for dental operations. 

Midazolam has become the standard agent 

for sedation during pediatric dental 

procedures.  

Oral administration extends plasma 

peak concentration by 20 minutes; rectal 

administration does so in 15 minutes or less 

(10 min). Two hours of riddance and 45 

minutes of sedation is all that is needed to go 

back to normal [28,29]. 

Intramuscularly given doses are 

between 0.07 and 0.08 mg/kg; intravenous 

tranquillity doses are between 0.07 and 0.1 

mg/kg, titrated based on response; and oral 

tranquility/drowsiness doses are between 0.2 

and 0.4 mg/kg.  

Drowsiness and slurred speech are 

the latter stages of sedation, but the patient's 

ability to respond to directions is not 

impaired.  

The bioavailability of oral 

administration is 44%, whereas 

intramuscular administration is 80–100%. A 

VD of 0.8–1.5 l/kg can be expected because 

the medication is 96% protein-bound in 

plasma. If a patient is in serious condition, 

the VD may rise to 3.1 l/kg [30]. 

Taking midazolam can lower blood 

pressure by 5% and diastolic blood pressure 

10%, as well as the systemic vascular 

resistance by 15% to 33%; the heart rate 

rises by 18%. Although the tidal volume is 

reduced, the respiratory rate is increased, 

hence the minute volume remains 

unchanged. When midazolam is used as an 

induction drug, apnea develops in 10–77% 

of patients. Hypercapnia-induced breathing 

is hampered by the medication. Anterograde 

amnesia, hypnosis, and sleepiness are all 

side effects. In a measurement-related 

approach, the cerebral oxygen usage and 

cerebral blood flow are reduced, but the link 

between the two is maintained. Blood flow 

to the liver and kidneys is reduced by 

midazolam [31]. 

Ketamine is a non-competitive 

antagonist of the N-methyl-Daspartate 

(NMDA) receptors Ca2+ channel pore and 

also inhibits NMDA receptor activity by 

interaction with phencyclidine binding site. 

It may also modulate opioid and muscarinic 

receptor activity [32]. 

As a result of increasing sympathetic 

tone, ketamine induces tachycardia, a rise in 

blood pressure, central venous pressure, and 

cardiac output. Respiration is somewhat 

stimulated while airway reflexes are held in 

check.  

The medication causes bronchodilation as a 

side effect. Ketamine induces a dissociative 

condition of anesthesia. There was an 

increase in the cerebral blood flow, cerebral 

metabolic rate, and intraocular pressure, as 

well as an increase in amnesia . 
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CONCLUSIONS 

 

Both ketamine and midazolam are 

safe in the emergency room for children. 

Conscious sedation should be administered 

in a safe and appropriate environment that 

includes constant monitoring of the patient 

by qualified and professional medical 

personnel.  

Despite the fact that ketamine 

induces greater vomiting, some dentists and 

doctors prefer to use it as an anesthetic. 

Many studies in the field of emergency 

medicine demonstrate the suitability and 

well-being of both agents.  For procedural 

sedation and analgesia, ketamine–

midazolam combinations may be more 

effective and safe than fentanyl–midazolam 

mixtures.  

To infer that ketamine and 

midazolam in combination are preferable to 

either drug alone or in combination with a 

different agent, the literature is insufficiently 

robust because of the small number of trials 

that have been analyzed. 
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