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ABSTRACT 
The objective of this research was to compare the anxiolytic efficacy of Dexmedetomidine and 
Midazolam in patients undergoing surgical removal of impacted mandibular third molars. This 
study was designed as a randomized, double-blind, controlled clinical trial using a split-mouth 
technique. Twelve participants who qualified for inclusion in the study were randomly 
allocated to two groups. In Group A, patients received intravenous sedation with 
Dexmedetomidine (1 μg/kg) before first procedure and Midazolam (0.1 mg/kg) before the 
second procedure. In Group B, start with Midazolam followed by Dexmedetomidine 
respectively. A washout period was at least 3 weeks. Anxiety levels were assessed using 
Corah’s dental anxiety scale (CDAS) before sedation and postoperatively once the patient had 
fully recovered. A three-digit recall test was performed to assess memory. Post-operative pain 
at 1, 3, 6 hours and the time of first analgesic consumption were recorded. Both 
Dexmedetomidine and Midazolam were statistically significant reduction in anxiety levels, as 
evidenced by significant decreases in CDAS from preoperative to postoperative assessments 
(p<0.05). However, no significant intergroup difference was observed in anxiolytic efficacy. 
Dexmedetomidine was associated with lower pain scores at all time points and prolonged time 
to first rescue analgesia compared to Midazolam. A statistically significant difference in 
amnestic effect was observed in Midazolam group. No nausea or vomiting was observed in 
either group. However, the small sample size limits the statistical power and generalizability 
of the findings 
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INTRODUCTION 
Dental anxiety is a psychological condition characterized by fear and apprehension related to 
dental treatment which can adversely influence pain perception and contribute to avoidance of 
care and delayed treatment, ultimately leading to poorer oral health outcomes (Van Wijk & 
Hoogstraten, 2009). In addition to its behavioral impact, dental anxiety has been shown to 
induce measurable physiological stress responses, for example, elevated preoperative cortisol 
levels have been reported in patients undergoing dental extractions, reflecting an acute stress 
response with potential perioperative implications (Gadicherla et al., 2018). Management 
strategies for dental anxiety can be broadly categorized into non-pharmacological and 
pharmacological approaches (Appukuttan, 2016). Non-pharmacological interventions, 
including cognitive behavioral techniques, distraction, and effective clinician-patient 
communication, aim to reduce fear and improve patient cooperation (Hoffmann et al., 2022). 
However, pharmacological interventions are often required in patients who are unable or 
unwilling to engage in behavioral strategies (Newton et al., 2012). Pharmacological 
management of anxiety disorders commonly includes antidepressants (SSRIs and SNRIs), 
anticonvulsants and benzodiazepines (Katzman et al., 2014). . Among these, Midazolam is 
widely used for procedural sedation due to its rapid onset, short duration and reliable anxiolytic 
effects when appropriately titrated (Conway et al., 2021). Third molar extraction is one of the 
most commonly performed procedures in oral and maxillofacial surgery and provides a 
standardized, reproducible surgical stimulus, making it a reliable clinical model for evaluating 
conscious sedation techniques (Leitch et al., 2004). Conscious sedation is defined as a drug-
induced depression of consciousness in which patients respond purposefully to verbal 
commands or light tactile stimulation, while maintaining adequate spontaneous ventilation and 
cardiovascular function ( Practice Guidelines for Moderate Procedural Sedation and Analgesia 
2018, 2018). Midazolam exerts its sedative and anxiolytic effects through potentiation of γ-
aminobutyric acid type A (GABA-A) receptor-mediated inhibitory neurotransmission in the 
central nervous system (Bohlhalter et al., 1996). Clinically, Midazolam-based sedation has 
been shown to reduce patient discomfort and improve procedural conditions (Baudet & 
Aguirre-Jaime, 2019). However, Midazolam is associated with dose-dependent adverse effects, 
including respiratory depression, oxygen desaturation, hypotension, and delayed recovery (Jun 
et al., 2019). These limitations have driven the search for alternative sedative agents that 
provide effective anxiolysis with improved safety and minimal respiratory compromise. 
Dexmedetomidine is a highly selective α2-adrenoceptor agonist developed to overcome the 
limitations of earlier agents such as clonidine. Its pharmacological effects are mediated through 
activation of central α2-receptors, resulting in inhibition of adenylate cyclase and reduced 
intracellular cyclic AMP levels (Bhana et al., 2000). It is characterized by distinct sedative 
properties, including intrinsic analgesic and sympatholytic effects with minimal respiratory 
depression compared with conventional sedatives such as benzodiazepines (Carollo et al., 
2008), Since its approval by the U.S. Food and Drug Administration in 1999 for short-term 
sedation in critically ill patients, its clinical use has expanded to procedural and perioperative 
sedation due to its favorable cardiorespiratory profile (Bae, 2017; Bradley, 2000). These 
properties have prompted increasing interest in their potential role as an alternative sedative 
agent in settings requiring both anxiolysis and procedural cooperation, including oral and 
maxillofacial surgery. Therefore, this study aimed to compare the anxiolytic efficacy of 
Dexmedetomidine and Midazolam in patients undergoing surgical removal of impacted 
mandibular third molars.  
 
LITERATURE REVIEWS 
Mandibular third molar impaction is a prevalent developmental condition, primarily resulting 
from inadequate space within the mandibular arch and a discrepancy between jaw growth and 
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tooth eruption, typically found between the ages of 17 and 21 years (Hupp et al., 2013). 
Impacted mandibular third molars are associated with a spectrum of pathological conditions, 
including pericoronitis, dental caries affecting the adjacent second molar, periodontal disease, 
and odontogenic cysts or tumors. (Ventä et al., 2004). In the study by (Fan et al., 2013), a 
loading infusion of Midazolam at 0.005 mg/kg/min and Dexmedetomidine at 0.1 µg/kg/min 
was administered in minor oral surgical procedures. This was followed by maintenance 
infusions, titrated to maintain bispectral index (BIS) values within ±10% of the predetermined 
target. The initial maintenance infusion rates were 0.01 mg/kg/h for Midazolam and 0.2 
µg/kg/h for Dexmedetomidine, respectively. Notably, BIS values were lower in the 
Dexmedetomidine group, suggesting a deeper level of sedation; however, inter-individual 
variability remains a potential limitation. The study of (Üstün et al., 2006), in which patients 
receiving Midazolam (0.4 mg·kg⁻¹·h⁻¹) or Dexmedetomidine (4 µg·kg⁻¹·h⁻¹) demonstrated 
comparable levels of conscious sedation (mean Ramsay Sedation Score of 2.9), the 
investigators did not evaluate patients’ anxiety levels preoperatively and postoperatively and 
the study was restricted to third molar cases with a vertical impaction pattern. In the study by 
(Cheung et al., 2007), the median dose required to achieve conscious sedation for third molar 
surgery, as assessed by the Ramsay Sedation Scale, was 0.88 µg/kg for Dexmedetomidine and 
0.07 mg/kg for Midazolam. However, the study did not employ a split-mouth design and did 
not assess patient anxiety levels or the degree of impaction difficulty, thereby leaving potential 
inter-individual variability as a source of confounding. 
Our research strategy is intended to achieve an adequate level of conscious sedation while 
minimizing dose-dependent adverse effects, particularly hypotension and bradycardia, thereby 
enhancing the overall safety profile and patient satisfaction 
Moreover, to the best of our knowledge, no previous studies have simultaneously assessed 
patient anxiety using validated subjective measures, such as Corah’s Dental Anxiety Scale, in 
third molar surgery of comparable difficulty while directly comparing Dexmedetomidine and 
Midazolam within a crossover study design. 
Research Hypothesis 
Intravenous Dexmedetomidine is more effective than Intravenous Midazolam in reducing 
anxiety in patients undergoing third molar surgery 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Conceptual Framework 
 
RESEARCH METHODOLOGY 
This study was designed as a randomized, double-blind, controlled trial using a split-mouth 
technique. Both the patients and the surgeons were blinded to the experimental conditions. The 
study population consisted of patients undergoing mandibular third molar surgery at the Dental 
Hospital, Faculty of Dentistry, Prince of Songkla University, between June 2025 and March 
2026. Inclusion criteria were as follows: patients classified as ASA physical status I or II (either 
healthy or with well-controlled systemic conditions), aged 18-35 years, weight 40-80 kgs. Thai 

Confounding variable 
Patient 

- Age 
- Sex 
- Difficulty of impact lower third molar 

Dependent variables 
- Anxiety scale 
- Satisfaction 
- Pain scale 
- Time to start rescue drug 
- Amnesia effect 
- Nausea and vomiting 

Independent variables 
- Dexmedetomidine  
- Midazolam 

Randomization Allocation 
Drug group (A/B) 

Surgical side (R/L) 
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patients willing to undergo bilateral impacted mandibular third molar removal, impacted 
mandibular third molars had a difficulty score of 5-10 (moderate to high), moderate to high 
dental anxiety (Corah’s Dental Anxiety Scale 9-14 points) and absence of signs of infection or 
pericoronitis. Exclusion criteria: Patients with known hypersensitivity allergy to 
Dexmedetomidine, Midazolam, Benzodiazepine  group, NSAIDs, including COX-2 specific 
inhibitors; recent use of Benzodiazepines or Antidepressants; clinical history or 
electrocardiographic evidence of heart block, ischemic heart disease, impaired liver, kidney 
disease; respiratory system disorders (asthma, sleep apnea syndrome); psychiatric disorders 
such as schizophrenia and depression; long-term analgesic (over 3 months); breastfeeding or 
pregnancy patient; drug or alcohol addicted and mental retard. A total of twelve participants 
were enrolled and randomly allocated into two groups. Participants were randomized into two 
groups using a computer-generated blocked randomization sequence created with the Sealed 
Envelope online software (“Create a blocked randomization list”). In Group A, patients 
received intravenous sedation with Dexmedetomidine 1 μg/kg before first procedure and 
Midazolam 0.1 mg/kg before second procedure. In Group B, sedation was initiated with 
Midazolam followed by Dexmedetomidine in the subsequent procedure.  For blinding 
purposes, both Dexmedetomidine 1 µg/kg and Midazolam 0.1 mg/kg were diluted with 0.9% 
normal saline to a total volume of 20 mL, producing visually indistinguishable, clear solutions. 
The study drugs were administered as a controlled intravenous infusion via an infusion pump, 
initiated 10 minutes prior to each surgical procedure. A washout period was at least 3 weeks 
between the two surgical sessions. The night before the surgical procedure, participants were 
instructed to fast for a minimum of 8 hours and bring a companion to assist after the procedure. 
On the day of surgery, baseline dental anxiety was assessed using Corah’s Dental Anxiety Scale 
(CDAS) - revised in Thai version prior to drug administration. The surgical side was 
randomized by coin toss. The monitoring equipment for vital signs was prepared and 
supplemental oxygen was administered. A single sedative agent was prepared and administered 
in accordance with the study protocol under the supervision of the anesthesiology team, who 
monitored and managed the patient throughout the entire procedure. Patients wore transparent 
protective goggles to facilitate monitoring of drug-induced reactions. Following administration 
of local anesthesia, participants were instructed to memorize a three-digit number as part of the 
amnesia assessment in which digits were presented sequentially, one digit at a time for 5 
seconds following drug administration. All procedures were performed by a single operator, a 
postgraduate student in Oral and Maxillofacial Surgery at the Faculty of Dentistry, Prince of 
Songkla University, with both the operator and participants blinded to the administered 
sedative agent and were limited to a maximum duration of 90 minutes. Local anesthesia was 
achieved using 4% Articaine with epinephrine 1:100,000, with a maximum of 3 cartridges 
administered per procedure. Following the operation, patients were monitored in the recovery 
room and recovery status was evaluated using the Modified Post-Anesthetic Discharge Scoring 
System (PADSS). Patients achieving a score of ≥9 were deemed suitable for discharge. 
Subsequently, participants were asked to complete the following assessments: CDAS, patient 
satisfaction measured using a visual analog scale (VAS; 0 = unsatisfied, 10 = perfect), recall 
of the memorized number, the presence of nausea and vomiting, post-operative pain at 1, 3, 6 
hours and the time to first analgesic consumption were also recorded, with ibuprofen 400 mg 
used as the rescue analgesic. Standard postoperative care instructions were then provided. At 
7-10 days postoperatively, patients were scheduled for suture removal and follow-up 
evaluation. Data was analyzed by categorizing participants into the Dexmedetomidine and 
Midazolam groups. Descriptive statistics were presented as mean of standard deviation (SD) 
for normally distributed data, and median with interquartile range (IQR) for non-normally 
distributed data. For inferential statistics, normally distributed data were analyzed using the 
independent t-test, paired t-test, and repeated measures ANOVA, whereas non-normally 
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distributed data were analyzed using the Mann-Whitney U test and Wilcoxon signed-rank test. 
A p-value of less than 0.05 was considered statistically significant. 
 
RESEARCH RESULTS 
A total of 12 participants were enrolled in the study, participants were randomly allocated to 
Group A (Dexmedetomidine first) or Group B (Midazolam first) with six participants in each 
group. In this study, a split-mouth design was employed, whereby each participant served as 
their own control. Consequently, no statistically significant differences were observed in 
baseline characteristics and baseline anxiety level between the two groups (p>0.05). The study 
population consisted of 3 male and 9 female participants. The mean age of the participants was 
21.92 ± 3.03 years with a mean body weight of 54.54 ± 10.66 kg and a mean height of 162.33 
± 6.66 cm. The mean body mass index (BMI) was 20.53 ± 2.77 kg/m². The average baseline 
anxiety score was 11.67 ± 1.83, as shown in table 1. 
 
Table 1 Demographic Data of Study Participants (Mean ± SD) 
Parameter P-Value 
Sex 
 Male (%)  
 Female (%) 

 
3 (25%) 
9 (75%) 

Age (Mean ± SD) 21.92 ± 3.03 
Weight (Mean ± SD) 54.54 ± 10.66 
Height (Mean ± SD) 162.33 ± 6.66 
BMI (Mean ± SD) 20.53 ± 2.77 
Including anxiety screen (Mean ± SD) 11.67 ± 1.83 
 
No statistically significant differences were observed between the groups in terms of 
procedural duration, volume of local anesthesia administered or the level of impaction 
difficulty (p>0.05), as shown in Table 2. 
 
Table 2 Surgical duration, volume of local anesthetic administered and difficulty of tooth 
impaction between Dexmedetomidine and Midazolam groups 
Parameter Dexmedetomidine Midazolam P-value† 
Operating time: minutes 
(Median ± IQR) 

39.33 ± 7.71 38.08 ± 8.12 0.703 

Volume of local anesthesia (ml)  
(Median ± IQR) 

3.40 ± 0.20 3.50 ± 0.20 0.977 

Pederson’s difficulty index 
(Median ± IQR) 

6.00 ± 1.00 5.00 ± 1.00 0.443 

 
Anxiety levels were assessed before sedation and after participants had fully recovered, using 
CDAS with results expressed as Mean ± SD. Both pharmacological interventions demonstrated 
efficacy in reducing anxiety when comparing pre- and post-procedural measurements. Both 
Dexmedetomidine (p<0.001) and Midazolam (p = 0.012) showed statistically significant 
differences, with Dexmedetomidine producing lower anxiety scores. Intergroup comparisons 
revealed no statistically significant differences between the two treatment groups. As shown in 
Table 3. 
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Table 3 Comparison of pre- and post-operative anxiety of Dexmedetomidine and Midazolam  
Dexmedetomidine Midazolam P-value† 

Pre surgical anxiety 12.58 ± 3.03 12.83 ± 1.75 0.807 
Post surgical anxiety 8.75 ± 3.72 10.00 ± 3.46 0.403 
Mean difference  3.83 ± 2.44 2.83 ± 3.24 0.403 
P-value† <0.001* 0.012* 

 

*p<0.05, Paired Samples Test    
 
Pain levels following the procedure were assessed at 1, 3, and 6 hours using VAS scores. 
Dexmedetomidine reported lower pain scores at all time points when compared to the 
Midazolam group. However, no intergroup differences reached statistical significance (p > 
0.05), as illustrated in Table 4 and Figure 1. 
 
Table 4 Post-operative pain score at 1, 3, 6 hours 
Time (hours) Pain score (Mean ± SD) P-value† 

(Intergroup) Dexmedetomidine Midazolam 
1 0.99 ± 1.13 2.07 ± 2.27 0.080 
3 4.94 ± 1.89 5.46 ± 2.10 0.516 
6 2.86 ± 2.52 4.05 ± 3.49 0.245 
Adjustment for multiple comparisons: Least Significant Difference  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 Line graph of postoperative pain scores with intergroup p-values. 
 
Within-group comparisons revealed a statistically significant pain score between hours 1 and 
3 (p = 0.001), hours 1 and 6 (p = 0.005) and between hours 3 and 6 (p = 0.033) in 
Dexmedetomidine group. In Midazolam group, pain scores demonstrated a statistically 
significant difference only between hours 1 and 3 (p = 0.001), no significant differences were 
observed between hours 1 and 6 or hours 3 and 6 (p = 0.082 and 0.313, respectively). As shown 
in Table 5. 
 
Table 5 Intragroup P-value† comparison of each drug across different time points 
Comparing time point (Hours) Dexmedetomidine Midazolam 
1, 3 0.001* 0.001* 
1, 6 0.005* 0.082 
3, 6 0.033* 0.313 
Adjustment for multiple comparisons: Least significant Difference 
 

P= 0.516 

P= 0.080 

P= 0.245 
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The time to start rescue analgesia, defined as the interval from the end of surgery to the onset 
of intolerable pain requiring pharmacological intervention, was longer in Dexmedetomidine 
group (213.83 ± 46.14 minutes) than in Midazolam group (190.42 ± 54.91 minutes). However, 
the difference was not statistically significant (p = 0.270), as shown in Table 6 
 
Table 6 Time to start rescue drug (Mean ± SD) 
Parameter Dexmedetomidine Midazolam P-Value 
Time to start rescue drug (Minutes) 213.83 ± 46.14 190.42 ± 54.91 0.270 
*p<0.05, Independent sample test 
 
Amnestic effects were evaluated using a three-digit recall test. In Midazolam group, 75% (n = 
9) recalled no digits, 16.7% (n = 2) recalled one digit and 8.3% (n = 1) recalled two digits. In 
contrast, the Dexmedetomidine group showed partial preservation of memory, with 16.7%  
(n = 2) recalling one digit and 83.3% (n = 10) recalling all three digits. This difference between 
groups was statistically significant (p<0.05), indicating a less pronounced amnestic effect with 
Dexmedetomidine compared to Midazolam. Patient satisfaction scores were 8.05 ± 2.63 in the 
Dexmedetomidine group and 8.10 ± 1.38 in the Midazolam group with no statistically 
significant difference between the two groups. At the administered doses of Midazolam and 
Dexmedetomidine, no patients exhibited post-operative nausea or vomiting as adverse effects, 
as shown in Table 7.  
 
Table 7 Recall number 
  Digits recalled Midazolam  Dexmedetomidine  p-value† 
Amnesia 0 9 (75%) 0(0%) <0.001* 

1 0(0%) 2 (16.7%) 
2 1(8.3%) 0(0%) 
3 2(16.7%) 10 (83.3%) 

*p<0.5, Fisher-Freeman-Halton Exact Test 
 
DISCUSSION & CONCLUSION 
This study employed a split-mouth technique, which reduces intergroup confounding by 
allowing each participant to serve as their own control (Spineli & Pandis, 2023). Accordingly, 
both groups were comparable with respect to baseline characteristics, including sex, age, body 
weight, height, and baseline anxiety levels. Furthermore, all bilateral mandibular third molar 
surgeries were performed by a single operator to minimize inter-operator variability and 
potential bias related to surgical experience. However, as the split-mouth design necessitates 
two separate surgical interventions, the initial procedure may influence the patient’s subsequent 
perception and experience, either positively or negatively, thereby potentially affecting anxiety 
levels during the second intervention. To address this potential source of bias, the study was 
further designed as a crossover trial, thereby mitigating the impact of carryover effects and 
reducing residual confounding (Antczak‐Bouckoms et al., 1990).  
Anxiety levels were reduced in both groups when comparing preoperative and postoperative 
measurements, consistent with findings by (Gadicherla et al., 2018) reported that cortisol levels 
increased during the preoperative phase, reflecting acute psychological stress experienced by 
patients and subsequently decreased following the intervention, supporting the reduction in 
anxiety questionnaire observed in the present study. Postoperative pain scores at 1, 3, and 6 
hours were consistently lower in the Dexmedetomidine group compared with the Midazolam 
group, with a prolonged time to first rescue analgesic requirement. These findings support the 
intrinsic analgesic properties of Dexmedetomidine, mediated via central α₂-adrenergic receptor 
activation, which inhibits presynaptic release of excitatory neurotransmitters such as substance 
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P and glutamate, thereby attenuating nociceptive transmission (Vuyk et al., 2015). Consistent 
with these findings, (Labafchi et al., 2023) and (Lopez et al., 2018) reported reduced 
postoperative pain and opioid requirements, highlighting its opioid-sparing effect. In addition, 
Dexmedetomidine has been shown to improve block quality, prolong analgesia, and reduce 
postoperative analgesic needs across various surgical settings (Devasya & Sarpangala, 2015; 
Ye et al., 2015). Furthermore, Its α₂-adrenoceptor-mediated vasoconstrictive effect may further 
enhance local anesthetic efficacy, suggesting its potential as an adjunct alternative to 
epinephrine, particularly in patients with increased cardiovascular risk (Ouchi et al., 2014). The 
amnestic effect, objectively assessed using digit recall testing following sedation, serves as a 
reliable indicator of a drug’s capacity to impair memory consolidation and short-term retention. 
In the present study, this effect was predominantly attributable to Midazolam, whereas 
Dexmedetomidine primarily contributed to sedation and anxiolysis (Wakita et al., 2012). 
Midazolam exerts its amnestic effects through positive allosteric modulation of the GABA-A 
receptor, enhancing chloride influx and inducing neuronal hyperpolarization. This process 
indirectly inhibits NMDA receptor activation by maintaining the Mg²⁺ block, thereby reducing 
calcium influx and suppressing long-term potentiation (LTP), a key mechanism underlying 
memory formation (Tokuda et al., 2010). Pharmacologically induced amnesia may provide 
clinical benefits by reducing patients’ recall of distressing intraoperative experiences, 
particularly among those who prefer limited awareness. However, this effect is not universally 
desirable, as some patients may perceive postoperative memory impairment as disorienting or 
psychologically unsettling which potentially leading to dissatisfaction. In contrast, 
Dexmedetomidine produces a comparatively weaker amnestic effect, which may allow partial 
intraoperative recall and influence patient satisfaction in certain individuals. The bidirectional 
perception of drug-induced amnesia, being beneficial for some patients yet undesirable for 
others, may partly explain the absence of a statistically significant difference in overall patient 
satisfaction observed between groups. Notably, at the administered doses, neither Midazolam 
nor Dexmedetomidine was associated with postoperative nausea or vomiting. 
In conclusion, Dexmedetomidine and Midazolam both effectively reduced anxiety. However, 
Dexmedetomidine demonstrated superior analgesia with prolonged pain control and minimal 
amnestic effect, whereas Midazolam exhibited a stronger amnestic effect but less analgesic 
efficacy. These findings should be interpreted with caution due to the limited sample size. 
 
REFERENCES 
Practice Guidelines for Moderate Procedural Sedation and Analgesia 2018. (2018). A Report 

by the American Society of Anesthesiologists Task Force on Moderate Procedural 
Sedation and Analgesia, the American Association of Oral and Maxillofacial Surgeons, 
American College of Radiology, American Dental Association, American Society of 
Dentist Anesthesiologists, and Society of Interventional Radiology. Anesthesiology, 
128(3), 437-479. 

Antczak‐Bouckoms, A. A., Tulloch, J. C., & Berkey, C. S. (1990). Split‐mouth and cross‐over 
designs in dental research. Journal of clinical periodontology, 17(7), 446-453. 

Appukuttan, D. P. (2016). Strategies to manage patients with dental anxiety and dental phobia: 
literature review. Clinical, cosmetic and investigational dentistry, 35-50. 

Bae, H. B. (2017). Dexmedetomidine: an attractive adjunct to anesthesia. Korean Journal of 
anesthesiology, 70(4), 375. 

Baudet, J. S., & Aguirre-Jaime, A. (2019). Effect of conscious sedation with midazolam and 
fentanyl on the overall quality of colonoscopy: a prospective and randomized study. 
Revista Espanola de Enfermadades Digestivas (REED), 111(7), 507-514. 

Bhana, N., Goa, K. L., & McClellan, K. J. (2000). Dexmedetomidine. Drugs, 59(2), 263-268.  



[9] 

Bohlhalter, S., Weinmann, O., Mohler, H., & Fritschy, J.-M. (1996). Laminar 
compartmentalization of GABAA-receptor subtypes in the spinal cord: an 
immunohistochemical study. Journal of Neuroscience, 16(1), 283-297.  

Bradley, C. (2000). Dexmedetomidine-a novel sedative for postoperative sedation. Intensive 
and Critical Care Nursing, 16(5), 328-329.  

Carollo, D. S., Nossaman, B. D., & Ramadhyani, U. (2008). Dexmedetomidine: a review of 
clinical applications. Current Opinion in Anesthesiology, 21(4), 457-461.  

Cheung, C. W., Ying, C. L. A., Chiu, W. K., Wong, G. T., Ng, K. F. J., & Irwin, M. G. (2007). 
A comparison of dexmedetomidine and midazolam for sedation in third molar surgery. 
Anaesthesia, 62(11), 1132-1138.  

Conway, A., Chang, K., Mafeld, S., & Sutherland, J. (2021). Midazolam for sedation before 
procedures in adults and children: a systematic review update. Systematic reviews, 
10(1), 69.  

Devasya, A., & Sarpangala, M. (2015). Dexmedetomidine: a review of a newer sedative in 
dentistry. Journal of Clinical Pediatric Dentistry, 39(5), 401-409.  

Fan, T. W. V., Ti, L. K., & Islam, I. (2013). Comparison of dexmedetomidine and midazolam 
for conscious sedation in dental surgery monitored by bispectral index. British Journal 
of Oral and Maxillofacial Surgery, 51(5), 428-433.  

Gadicherla, S., Shenoy, R.-P., Patel, B., Ray, M., Naik, B., & Pentapati, K.-C. (2018). 
Estimation of salivary cortisol among subjects undergoing dental extraction. Journal of 
clinical and experimental dentistry, 10(2), e116.  

Hoffmann, B., Erwood, K., Ncomanzi, S., Fischer, V., O'brien, D., & Lee, A. (2022). 
Management strategies for adult patients with dental anxiety in the dental clinic: a 
systematic review. Australian Dental Journal, 67, S3-S13.  

Hupp, J. R., Tucker, M. R., & Ellis, E. (2013). Contemporary oral and maxillofacial surgery-
e-book: contemporary oral and maxillofacial surgery-e-book. Elsevier health sciences.  

Jun, J., Han, J. I., Choi, A. L., Kim, Y. J., Lee, J. W., Kim, D. Y., & Lee, M. (2019). Adverse 
events of conscious sedation using midazolam for gastrointestinal endoscopy. 
Anesthesia and Pain Medicine, 14(4), 401-406.  

Katzman, M. A., Bleau, P., Blier, P., Chokka, P., Kjernisted, K., Van Ameringen, M., anxieux, 
C. A. G. I. G. o. b. o. t. A. D. A. o. C. A. C. d. t., & University, M. (2014). Canadian 
clinical practice guidelines for the management of anxiety, posttraumatic stress and 
obsessive-compulsive disorders. BMC psychiatry, 14(Suppl 1), S1.  

Labafchi, A., Shooshtari, Z., Grillo, R., Attar, A. S., Eshghpour, M., & Samieirad, S. (2023). 
The beneficial effect of preoperative dexmedetomidine in controlling postoperative 
pain, nausea, and vomiting after orthognathic surgery: a triple-blind randomized clinical 
trial. Journal of oral and maxillofacial surgery, 81(8), 941-949.  

Leitch, J., Anderson, K., Gambhir, S., Millar, K., Robb, N., McHugh, S., & Kenny, G. (2004). 
A partially blinded randomised controlled trial of patient‐maintained propofol sedation 
and operator controlled midazolam sedation in third molar extractions. Anaesthesia, 
59(9), 853-860.  

Lopez, M. M., Zech, D., Linton, J. L., & Blackwell, S. J. (2018). Dexmedetomidine decreases 
postoperative pain and narcotic use in children undergoing alveolar bone graft surgery. 
The Cleft Palate-Craniofacial Journal, 55(5), 688-691.  

Newton, T., Asimakopoulou, K., Daly, B., Scambler, S., & Scott, S. (2012). The management 
of dental anxiety: time for a sense of proportion?. British dental journal, 213(6), 271-
274.  

Ouchi, K., Koga, Y., Nakao, S., & Sugiyama, K. (2014). Dexmedetomidine dose-dependently 
enhances local anesthetic action of lidocaine. Journal of oral and maxillofacial surgery, 
72(3), 474-480.  



[10] 

Spineli, L. M., & Pandis, N. (2023). Meta-analysis of split-mouth studies. American Journal 
of Orthodontics and Dentofacial Orthopedics, 163(3), 445-448.  

Tokuda, K., O'Dell, K. A., Izumi, Y., & Zorumski, C. F. (2010). Midazolam inhibits 
hippocampal long-term potentiation and learning through dual central and peripheral 
benzodiazepine receptor activation and neurosteroidogenesis. Journal of Neuroscience, 
30(50), 16788-16795.  

Üstün, Y., Gündüz, M., Erdoğan, Ö., & Benlı̇dayi, M. E. (2006). Dexmedetomidine versus 
midazolam in outpatient third molar surgery. Journal of oral and maxillofacial surgery, 
64(9), 1353-1358.  

Van Wijk, A. J., & Hoogstraten, J. (2009). Anxiety and pain during dental injections. Journal 
of dentistry, 37(9), 700-704.  

Ventä, I., Ylipaavalniemi, P., & Turtola, L. (2004). Clinical outcome of third molars in adults 
followed during 18 years. Journal of oral and maxillofacial surgery, 62(2), 182-185.  

Vuyk, J., Sitsen, E., & Reekers, M. (2015). Miller’s anesthesia. Intravenous Anesthetics, 854-
858.  

Wakita, R., Kohase, H., & Fukayama, H. (2012). A comparison of dexmedetomidine sedation 
with and without midazolam for dental implant surgery. Anesthesia progress, 59(2), 62-
68.  

Ye, W., Hu, Z., Jin, X., & Wang, P. (2015). Effects of dexmedetomidine for retrobulbar 
anesthesia in orbital ball implants after enucleation surgery. Indian journal of 
ophthalmology, 63(9), 704-709.  

 
Data Availability Statement: The raw data supporting the conclusions of this article will be 
made available by the authors, without undue reservation. 
 
Conflicts of Interest: The authors declare that the research was conducted in the absence of 
any commercial or financial relationships that could be construed as a potential conflict of 
interest. 
 
Publisher’s Note: All claims expressed in this article are solely those of the authors and do 
not necessarily represent those of their affiliated organizations, or those of the publisher, the 
editors and the reviewers. Any product that may be evaluated in this article, or claim that may 
be made by its manufacturer, is not guaranteed or endorsed by the publisher. 
 

Copyright: © 2026 by the authors. This is a fully open-access article 
distributed under the terms of the Attribution-NonCommercial-
NoDerivatives 4.0 International (CC BY-NC-ND 4.0). 


