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INTRODUCTION 

Dental procedures might be challenging in pediatric 

settings due to the reduced coping skills of children, 

requiring a specific quality of care and management. 

Psychological harm might result from an unpleasant 

dental experience.1-3 This effect has been estimated to be 

worse than pain and discomfort that might result from an 

underlying dental disorder. Childhood dental anxiety 

usually results from painful and frightening dental 

traumas. Accordingly, children might want to avoid 

dental treatment if not adequate precautions were not 

taken during these settings.4 

The reported fear usually persists during adulthood. 

Estimates showed that avoiding essential dental care was 

prevalent in 10-20% of the United States adult 
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population.5,6 Accordingly, sedation has been proposed as 

an ideal approach to reduce these harmful events and 

increase trust between the child, dentist and family.7,8 

Thus, sedation is being widely used in different dental 

settings with favorable outcomes. Different types of 

sedation have been proposed in the literature for pediatric 

dental settings.9 In the present literature review, we aimed 

to discuss these types. Besides, also discussed the 

different medications commonly used to induce sedation 

in children, together with their safety profiles and 

potential complications. 

METHODS 

This literature review was based on an extensive literature 

search in Medline, Cochrane and EMBASE databases 

which was performed on 2nd October 2021 using the 

medical subject headings (MeSH) or a combination of all 

possible related terms, according to the database. To 

avoid missing poetential studies, a further manual search 

for papers was done through Google Scholar, while the 

reference lists of the initially included papers. Studies 

discussing types of sedation used in pediatric dentistry 

were screened for useful information, with no limitations 

posed on date, language, age of participants or 

publication type. 

DISCUSSION 

Overview 

Compared to adults, children usually have a higher need 

for sedation during different surgical procedures due to 

their behavioral characteristics. This need was most 

increased when children reach six months of age and 

become more aware of the related peri-operative anxiety 

events. Although anxiety is usual in these events, children 

have different ways to express this, leading to serious 

adverse events. Therefore, dentists and clinicians should 

consider different approaches in this regard to relieving 

the related anxiety. These approaches usually differ based 

on the needs of patients, dentists and parents.10 

Considerations 

According to many dentists and researchers, different 

considerations should be considered when sedating 

pediatric patients other than adults because of various 

reasons. For instance, there were anatomical variations in 

children including the relatively large tongue, which 

might contribute to airway obstruction when sedation has 

been introduced in these patients. Furthermore, in 

addition to being potentially obscured by the giant 

tongue, evidence indicated that the larynx was located 

more anteriorly and at a higher level than in adults.11 

Subsequently, increased mucus secretion of edema 

secondary to the induction of sedation can also block the 

airways in children who usually have small nares. Some 

of them were even obligate nose breathers. As a result, 

sedation in children can be significantly associated with 

more frequent airway obstruction than in adults. In 

addition, the incidence of hypoxemia is also higher in 

children due to the relatively reduced functional residual 

capacity.12 Accordingly, dentists should decide the best 

approach for sedation of children and provide a careful 

preoperative examination of the airways to enhance the 

efficacy and safety profile of the process. Finally, the 

development of bradycardia is a common event following 

sedation, as indicated by previous studies. Although this 

effect might not seem severe and could be potentially 

easily managed, evidence suggested that when 

bradycardia was present, low cardiac output manifested in 

the affected children.12,13 Thus, in addition to the 

dominant effect of the vagus nerve, bradycardia in 

children might be a standard consideration following 

sedation. However, it should be noted that the 

administration of preoperative atropine can manage the 

condition.13,14 Nevertheless, these points indicated that 

dentists should decide the best type for sedation in 

children after carefully evaluating them preoperatively.12 

Moreover, evidence showed that the Houpt behavior 

rating scale can be used to assess the child's behavior, 

depth of sedation and the total rating of the visit     

(Figure 1).9,15 

 

Figure 1: Houpt behavior rating scale.15 
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Types 

In this section, we will discuss the different types of 

sedation that have been described in the literature in 

pediatric dentistry settings. According to the various 

studies, evidence showed that different approaches were 

valid to sedate pediatric patients during dentistry-related 

procedures. Studies showed that sedation can be minimal, 

moderate or deep with variable degrees of sedation based 

on different factors regarding the patient and the 

underlying process.16 In cases of minimal sedation, it has 

been reported that pediatric patients were usually 

responsive to typical verbal commands. However, it has 

been noticed that patients might usually suffer from 

impaired cognitive and coordination functions in such 

situations. The main advantages of minimal sedation 

included achieving the sought outcomes, with relative 

comfort to the patient, which appeared calm with no 

associated secondary cardiopulmonary adverse events 

during the procedure.12,17 On the other hand, when 

approaching patients with moderate sedation, evidence 

indicated that these patients usually experience 

consciousness depression and cognitive impairment. 

Similar to the case with minimal sedation, moderately 

sedated patients usually purposefully reply to the different 

verbal commands. Moreover, it should be noted that this 

can be either done using light tactile stimulation or even 

alone with no need for such actions. 

On the other hand, it has been demonstrated that a 

purposeful response can not necessarily be obtained using 

a reflexive withdrawal. The approach has been marked as 

a productive and safe technique to achieve sedation in the 

pediatric population. In this context, evidence indicated 

that dentists can effectively achieve spontaneous 

ventilation without interventions to keep the airways of 

the patients patent, with no reported potential adverse 

events.18 During moderate sedation, it has been furtherly 

reported that cardiovascular and respiratory functions are 

also maintained with no further complications occurring 

to the pediatric patients. Severe depression in the levels of 

consciousness of deeply sedated patients was also 

reported to be similar to moderate sedation. However, 

some key differences were also evidenced in the 

literature. Although it has been demonstrated that patients 

can purposefully respond secondary to repeated painful 

stimulatory responses, evidence indicated that deeply 

sedated pediatric patients cannot be awakened easily.17 

Ventilatory functions can also be potentially obtained in 

these situations and further efforts might be needed to 

keep them functioning at maximal capacity with no 

complications. Assistance might be required to these 

patients to keep the airway patent as it has been reported 

that spontaneous ventilation might not be adequate in 

these events. However, evidence indicated that 

cardiovascular functions were usually not affected 

following deep sedation. Eventually, the type of sedation 

can also be classified based on the drug's route of 

administration into oral and intravenous sedation and 

sedation by nitrous oxide.12,17 

Medications 

Different medications have been described in the 

literature as valid drugs that can effectively induce 

sedation in the different types of sedation for pediatric 

patients in the dentistry settings. Among the reported 

medications, nitrous oxide has been described as a potent 

analgesic and a poor anesthetic medication. Therefore, it 

was usually administered with other anesthetic 

medications (for instance, volatile anesthetics and 

opioids) or in cases of minimal sedation.19 The main 

advantages of this medication included the rapid recovery 

after administration and immediate onset of action, owing 

to its high minimum alveolar concentration, reduced 

irritability and poor solubility in the blood.18 However, 

nitrous oxide usually impacted the functions of different 

organs. For instance, it was contraindicated in patients 

with reduced intracranial compliance because it 

significantly increased cerebral blood flow and associated 

pressure. In addition, direct myocardial depression was 

also reported secondary to the administration of nitrous 

oxide, and therefore, its administration was not 

recommended for patients with cardiovascular diseases. 

The main indication of nitrous oxide was mild-to-

moderate anxiety. However, there were many other 

contraindications reported in the literature. These 

included patients with psychosis, uncooperative patients 

who cannot afford to breathe through their noses, patients 

with chronic obstructive pulmonary diseases and nasal 

obstruction.12,18 

Opioids, as fentanyl were also reported in the literature to 

be used for sedation purposes. However, evidence 

showed that this drug was usually administered in cases 

of painful and severe procedures. It can be used in 

combination with another anesthetic medication to 

provide analgesia. It produced analgesia in a dose-

dependent manner. Moreover, evidence showed that it 

had a short duration with a rapid onset and the efficacy 

has been reported to be higher than morphine by 100 

times. Although the drug can produce cardiovascular 

stability, reports showed that bradycardia might be 

associated in some cases. Rapid administration of the 

modality can also lead to glottic or chest wall rigidity.18 

Furthermore, respiratory depression can occur, but the 

effect was dose-dependent. Different routes of 

administration have been reported in the literature. 

However, careful monitoring of drug administration was 

necessary to avoid potential complications.12 High doses 

of chloral hydrate were described in the literature as 

possible anesthetics that can sedate children in dentistry 

procedures. Its sedative effect was mediated through 

trichloro ethanol, which acted via inhibitory mechanisms 

on the central nervous system. The drug has been 

reported to have a half-life of eight hours.18 However, 

evidence showed that it had mild analgesic effects. Renal 

or hepatic impairment and cardiovascular diseases were 

significant contraindications for using chloral hydrate in 

children.20 
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It should be noted that some reports showed that periods 

of oxygen desaturation and drowsiness were remarkably 

prolonged with using the modality. Therefore, careful 

monitoring of the sedated patients should be performed. 

Deep levels of sedation can affect some patients, in 

addition to upper airway obstruction. These were 

considered the most critical side effects reported with 

using chloral hydrate. Otherwise, the drug was deemed to 

be safe in such settings. However, recent evidence 

concluded that repeated high doses of chloral hydrate, 

usually administered for sedation, can be carcinogenic in 

some patients.21 Accordingly, the liquid and capsule 

forms were no longer used in the United States. In 

addition, although it has been reported with remarkable 

efficacy, it has been evidenced that the administration of 

chloral hydrate for sedation was not the best option in 

pediatric settings.18 

Studies also reported that intravenous administration of 

propofol could be used for anesthesia purposes. It caused 

minimal postoperative confusion, rapid recovery and a 

short onset duration of 40 seconds only after 

administration. The medication's half-life has also been 

estimated to be short, as it has been estimated to be 2-4 

minutes, leading to minimizing adverse events. However, 

it should be noted that some mild side effects were 

reported. These included amnesia and pain at the injection 

site and potentially having some antiemetic effects. In 

addition, reduced compliance of children remained a 

significant problem for administering these medications 

through an intravenous route.12,18 Ketamine has also been 

reported in these settings with a similar mechanism of 

action. It was primarily used for painful procedures 

among hemodynamically unstable patients. Ketamine, 

when used to induce sedation, induced catalepsy, 

analgesia and amnesia as the main actions of the drug in 

these settings. In addition, it can easily pass the blood-

brain barrier and reach the central nervous system, 

leading to its potential sedative effects. The peak plasma 

concentration of the modality had been recorded after 

different durations from administration, being one and 

five minutes following intravenous and intramuscular 

administration, respectively.12,18 The half-life of the drug 

had also been estimated to differ based on the 

administration route. However, evidence showed that it 

was metabolized more rapidly among children. Therefore, 

it can cause ataxia and dizziness following the 

administration. Moreover, it was contraindicated in cases 

with increased intracranial tension.17,22 This was because 

it can cause significant cerebral vasodilatation.23,24 

Benzodiazepines were also validated in these settings, 

being highly selective and remarkably safe. However, it 

has been demonstrated that high doses can cause 

cardiovascular, respiratory and central nervous systems 

depression. They have a rapid onset of action and can be 

administered with midazolam, commonly performed in 

pediatric settings.18  

 

CONCLUSION  

Using sedation in children is growing in dentistry due to 

poor compliance, especially during painful procedures. In 

the present literature review, we have discussed sedation's 

different types and approaches in pediatric dentistry 

settings. We also reviewed the main medications that can 

be administered in these settings, together with the 

potential routes of administration, safety and 

contraindications. As a result, the pediatric dentist should 

identify patients suitable for sedation, choose the right 

type of sedation, prepare the media for successful 

procedures, and select the proper medication. Careful 

monitoring and adequate preparation are also critical to 

enhance the prognosis and manage the potential 

complications. Eventually, sedation might improve the 

compliance of pediatric patients and reduce the dilemma 

of fear from painful dental procedures. This has been 

associated with favorable outcomes for the dentist, as 

well. Therefore, further research is needed for additional 

validation and innovation in this field. 
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