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OPEN ACCESS ABSTRACT
Background: Preoperative anxiety is frequently observed among paediatric patients
*Corresponding Author: due to separation from parents, unfamiliar hospital surroundings, and anticipation of
pain. Such anxiety is linked to several adverse outcomes, including distress during
Dr Sushmita Mazumder recovery and behavioral disturbances like nightmares, bedwetting, and eating issues.

Department of Anesthesiology =~ Managing this anxiety is a crucial responsibility for anaesthesiologists. Nebulised
dexmedetomidine has emerged as a promising non-invasive option for premedication
in children. However, its optimal dosing remains under investigation. This study
compares the efficacy of two doses—2 mecg/kg and 3 mcg/kg—of nebulised
dexmedetomidine in paediatric premedication.

Methodology: In this prospective, randomised trial, 78 children aged 1-8 years were
assigned to two groups. Group A received 2 mcg/kg and Group B received 3 mcg/kg
of nebulised dexmedetomidine preoperatively. Thirty minutes post-nebulisation,
Parental Separation Anxiety Scale (PSAS) scores were recorded. Mask Acceptance
Scores (MAS) were assessed before anaesthesia induction. All participants underwent
general anaesthesia. Hemodynamic parameters, sedation levels, and emergence
agitation were also evaluated and compared using standard statistical tests. A p-value
<0.05 was considered statistically significant.

Results: Group B demonstrated significantly improved parental separation (p<0.003)
and mask acceptance (p<0.014) compared to Group A. Hemodynamic stability was
maintained in both groups without statistically significant differences. No adverse
events were observed during the perioperative period.

Conclusion: Nebulised dexmedetomidine at a dose of 3 mcg/kg is more effective than
2 mcg/kg in improving parental separation and mask acceptance in paediatric patients,
without compromising safety or hemodynamic stability.
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INTRODUCTION

Preoperative anxiety is a common concern in the paediatric population. Factors such as separation from caregivers, the
unfamiliar hospital environment, and fear of painful procedures often lead to anxiety, which manifests as stress, agitation,
tachycardia, or inconsolable crying. These responses can complicate anaesthetic induction and increase perioperative
challenges.

Anxious children are also more likely to experience adverse postoperative outcomes, including distress during recovery,
nightmares, regression in behaviour, separation anxiety, and feeding disturbances. Therefore, addressing preoperative
anxiety is a critical aspect of paediatric anaesthetic care.

While various non-pharmacological strategies—such as preadmission counselling, video-based education, or
familiarisation visits—are employed to reduce anxiety, pharmacological premedication continues to play a central role in
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achieving smooth induction and separation. In unpremedicated children, resistance to face mask application or
venepuncture is common.

Premedication in children can be administered via several routes, including oral, rectal, intravenous, and transmucosal
(intranasal, sublingual, buccal). Among these, transmucosal delivery is considered favourable due to its ease of
administration, rapid onset, high bioavailability, and non-invasive nature. However, intranasal administration can cause
irritation, sneezing, or coughing, which may hinder drug efficacy.

Nebulisation offers a viable alternative. It is painless, well-tolerated, and allows for consistent drug delivery without the
need for intravenous access. Dexmedetomidine, a highly selective alpha-2 adrenergic agonist with sedative and
anxiolytic properties, has gained popularity for paediatric premedication through both intranasal and nebulised routes.
Nebulised dexmedetomidine has demonstrated promising results, but the most effective dose for achieving optimal
anxiolysis and sedation remains unclear.

This study aims to compare the effectiveness of two doses of nebulised dexmedetomidine—2 mcg/kg and 3 mcg/kg—for
preoperative anxiolysis in children, specifically evaluating outcomes like parental separation anxiety and mask
acceptance.

METHODS AND MATERIALS

This single-centre, prospective, randomised study was conducted in the Department of Anaesthesiology and Critical Care
at Gauhati Medical College and Hospital (GMCH), Guwahati, over a 12-month period from August 1, 2021, to July 31,
2022. Ethical approval was obtained from the Institutional Ethics Committee (Approval No. MC/190/2007/Pt-11/July
2021/TH-31), and the trial was registered with the Clinical Trials Registry—India (CTR1/2022/02/040637).

Study Design: Single centre, prospective, randomized study.

Study Location: The study was carried out in the pre-operative holding area, operation theatre, and recovery rooms of
Department of Paediatric surgery, general surgery, and ENT, GMCH.

Study Duration: 15 August 2021 to 315 July 2022

Sample size: 78 patients.

Sample size calculation: The sample size calculations were done based on a previous study which showed a Parental
Separation Anxiety Scale (PSAS) of 1 in 60% of the patients and a Mask Acceptance Score (MAS) of 1 in 15% of the
patients. The power of the study was taken as 80% with a 5% level of significance. 31 patients were needed to detect a
30% increase in the PSAS score and 35 patients were needed to detect a 30% increase in the MAS score after increasing
the dose of dexmedetomidine. Considering the larger number, we considered 35 patients will be needed in each group.
Further, to account for a 10% dropout rate, 39 patients will be needed per group with a fixed sample size of 78 patients.

Subjects & selection method

Patients aged between 1 and 8 years belonging to the American Society of Anesthesiologists (ASA) physical status I and
IT of either sex posted for elective surgery were included in the study. Patients with a history of cardiac disease, asthma,
seizure disorders, mental retardation, developmental delay, congenital malformation and allergy were excluded from the
study. A written and informed consent was taken from parents/ guardians of all patients, who met the inclusion criteria,
after explaining the procedure involved.

Methodology

Parents/guardians of the patients, who gave consent to participate in the study were divided into two groups, A and B (39
each) by a computer-generated list of random numbers, with group allocation concealed in sealed opaque envelopes.
Group A: received 2mcg/kg of dexmedetomidine diluted with 0.9% normal saline to total volume of 3ml in
nebulisation mask chamber.

Group B: received 3 mcg/kg of dexmedetomidine diluted with 0.9% normal saline to total volume of 3 ml in
nebulisation mask chamber.

On the day of surgery, patients were taken to the pre-operative holding area with one parent and monitors were
connected- baseline SpO2 and Heart Rate and MAP values were recorded. A designated resident, who was not involved
in the data collection or anaesthetic management of the patients; opened the sealed envelopes- that allocated the patients
into two groups. After allocation, the resident also prepared the drugs to be used in the study. At 30 minutes before
induction nebulisation of the drugs were started via a nebuliser with a proper fitting face mask with continuous flow of
100% oxygen at 6L/min for 10-15mins. Spo2, Heart Rate (HR), non-invasive blood pressure(NIBP)were monitored every
5 minutes from the start of nebulisation. Separation anxiety score was noted 30 minutes after the end of nebulization,
while shifting the patient to the operating room (OR) room based on Parental Separation Anxiety Scale(PSAS).After
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shifting the patient to OR, standard monitors such as SpO2, NIBP(MAP), electrocardiogram (ECG) were connected. In
the OR, mask acceptance by the child was assessed using Mask Acceptance Score (MAS), just before induction of
anaesthesia. The primary outcome of this study was to compare PSAS while shifting patient to OR ,30 min after the end
of nebulization .The separation score was monitored as per Parental Separation Anxiety Scale (PSAS), with a 4-point
scale as: 1=easy separation; 2=whimpers, but is easily reassured, not clinging; 3=cries and cannot be easily reassured, but
not clinging to parents and 4=crying and clinging to parents’ and to compare MAS score before induction. Mask
Acceptance Score (MAS) was noted according to a 3-point scale: 1=patient allows mask over his face without any
resistance; 2=patient allows mask over his face with some resistance that can be overcome by the person holding the
mask and 3=patient allows mask over his face with significant resistance that cannot be overcome by the person holding
the mask alone and requires additional help'®. All patients were made to undergo general anaesthesia with the similar
protocol. Pre oxygenation with 100% Oxygen was done for 3 minutes with a proper fitting face mask. IV premedication
was done simultaneously with Inj Glycopyrrolate 10 pg/kg and Inj Fentanyl 1 pg/kg. Induction was started with 8%
Sevoflurane dial concentration which was incrementally lowered to reach a final concentration of 2%, with 100% O, via
a face mask. Tracheal intubation was done under muscle paralysis with Inj Atracurium 0.5mg/kg and the ET tube
placement was confirmed with 5-point auscultation and capnography, before the tube was fixed. Hemodynamic
parameters were recorded at every 5 minutes after intubation. Anaesthesia was maintained with O2:N2O in the ratio 2:4,
with Sevoflurane dial concentration adjusted to maintain age specific MAC of 0.9 to 1.2. Muscle relaxation was
maintained with intermittent doses of 0.1 mg/kg Inj Atracurium. Patients were ventilated with an initial tidal volume of 6
to 8 ml/kg and age specific respiratory rate; which was later adjusted to keep the end tidal carbon dioxide (EtCO2) within
35 to 45 mmHg. Intraoperative fluid was given as per Holliday-Segar formula. MAP, HR and SpO2 were monitored
throughout the procedure. Sevoflurane inhalation was stopped at the commencement of skin closure. Patients were
reversed with Inj Neostigmine 0.05 mg/kg and Inj Glycopyrrolate 0.01 mg/kg. Oropharyngeal suctioning was done and
trachea was extubated when the patient’s gag reflex had returned and was breathing spontaneously and making
purposeful movements. Duration of surgery was noted.

Emergence Agitation Score ®noted just after extubation according to a 3-point scale: grade 1-calm and easily arousable,
grade 2-restless but calms to verbal instructions and grade 3-combative and disoriented. Patients were then transferred to
the PACU. Post-Operative sedation was assessed just after shifting the patient to PACU using Ramsay Sedation Score
according to 6 point'? scale :1- Anxious or restless or both,2- Cooperative, oriented and tranquil,3- Responding to
commands ,4- Brisk response to stimulus,5- Sluggish response to stimulus,6- No response to stimulus.

Statistical analysis

After completion of the study, data was entered in MS Excel spreadsheet. Chi square test or Fisher’s exact test was used
to evaluate association between categorical variables. Data was checked for normality using Kolmogorov-Smirnov test
and Shapiro-Wilk test. Independent t test was used to compare mean difference between two groups depending on
fulfilment of normality assumption for continuous variables. For non-normal data, Mann Whitney test was used. All data
was analysed using SPSS version 2.1.

Statistical significance between the two groups were interpreted as follows-

* p-value > 0.05 — not significant

* p-value <0.05 — significant

* p-value <0.001 — highly significant

RESULTS

A total of 137 patients were screened for inclusion criteria for this study. 32 patients were excluded from the study due to
not meeting the inclusion criteria. 26 patients’ parents refused to participate in the study and hence were excluded. One
patient was excluded because of non-standardized nebulization protocols. Date from the rest of 78 patients were
analysed. All patients belonged to ASA physical status I and II. Patients were randomly divided into two equal group
(Group A and B)

Dr. Sanchita Sarma Borkataki, et al., Nebulised Dexmedetomidine As Premedication in Paediatric Patients: A 63
Randomised Study. Int. J Med. Pharm. Res., 6(4): 61-70, 2025



ASSESSED FOR

ELIGIBIUTY
ENROLLMENT (N=137)

EXCLUDED (N=59)
* NOTMEETING INCLUSION
> CRITERIA (N = 32)
* DECLINED TO PARTICIPATE (N = 26)
® OTHERREASONS(N =1)

2

RANDOMIZED (N=78)

v
ALLOCATED INTERVENTION GROUP A ALLOCATED INTERVENTION GROUP B
(N=39) (N=39)

2 MCG/KG ALLOCATION 3 MCG/KG

DEXMEDETOMIDINE DEXMEDETOMIDINE
NEBULISATION NEBULISATION

v ¥

LOST TO FOLLOW UP (N=0)
DISCONTINUED
INTERVENTION (N=0)

LOST TO FOLLOW UP (N=0)
DISCONTINUED
INTERVENTION (N=0)

ANALYSED (N=39)
EXCLUDED FROM
ANALYSIS (N=0)

ANALYSED (N=39)
EXCLUDED FROM
ANALYSIS (N=0)

Figure I: Consort Flow Diagram

Table 1: Comparison of Mean Parental Separation Anxiety Scale scores between both groups

PSAS Mean SD Median (IQR) p value
Group A 1.54 0.643 1(1-2) 0.003
Group B 1.15 0.366 1(1-1)

Table 1 shows that the mean PSAS in Group B 0.366, was lesser than 0.643, the mean score in Group B; with a
statistically significant difference.

Table 2: Comparison of individual PSAS scores in both groups

PSAS Group A Group B Total value
1 21(53.8%) 33(84.6%) 54(69.2%)
2 15(38.5%) 6(15.4%) 21(26.9%)
3 3(7.7%) 0(0%) 3(3.8%) 0.009
4 0(0.0%) 0(0.0%) 0(0.0%)
Total 39(100%) 39(100%) 78(100%)
PSAS
g
v o 100.0%
B GroupA MGroupB 05
*é £ 50.0%
S ™
g ~ 0.0% .- —
A Score 1 2 3

Figure II: Comparison of individual PSAS scores in both groups

It can be seen from table 2 and figure 1 that number of patients with scores 1 and 2 are more in Group B; and that of
scores 3 are more in Group Awith a statistical significant difference.
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Mask Acceptance Score (MAS)

TABLE 3: Comparison of mean MAS scores in both groups

MAS Mean SD Median (IQR) p value
Group A 1.9 0.821 2 (1-3) 0.013
Group B 1.46 0.682 1(1-2)

Table 3 shows Mean MAS score in Group A

TABLE 4: Com

arison of individual MAS scores in both groups

and Group B. This difference was highly significant p<0.013.

MAS  Group A(Number of Patients ) Group B(Number of Patients ) Total(Number of Patients ) value
1 15(38.5%) 25(64.1%) 40(51.3%)
2 13(33.3%) 10(25.6%) 23(29.5%) 0.046
3 11(28.2%) 4(10.3%) 15(19.2%)
Total  [39(100%) 39(100%) 78(100%)
MAS
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Figure III: Comparison of individual MAS scores in both groups

Table 4 and Figure II shows a comparison of individual MAS scores in both groups with a higher number of children
with score 2 (unacceptable) in Group A as compared to Group A with a statistically significant difference.

Emergence Agitation Score (EAS)

TABLE 5: Comparison of mean EAS scores in both groups

EAS Mean SD Median (IQR) p value
Group A 1.87 0.62 2(1-2) 0.578
Group B 1.79 0.62 2(1-2)
100.0%
50.0% mGroup A
0.0% - . [ W Group B
1 2 3

Figure IV: Comparison of individual EAS scores in both groups

Table 5 shows Mean EAS score in Group A was 1.87 + 0.62 and in Group B was1.79 + 0.62. This difference was not
significant.

A comparison of individual EAS scores in both groups show a higher number of children with score 2 in both groups
without any statistical significance(figure IV).
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Ramsay Sedation Scores

Table 6: Comparison of Ramsay sedation scores in both groups

Group A Group B

Mean+SD Median (IQR) Mean+SD Median (IQR)
/At 5 min after drug administration(Sv) 1.79+0.409 2(2-2) 1.95+0.32 2(2-2) 0.071
10 min after drug administration(Sx) 1.9+0.307 2(2-2) 2.1+0.307 2(2-2) 0.005
1 min after extubation(S1) 2.13£0.339  2(2-2) 2.33+0478  2(2-3) 0.033
S min after extubation(S2) 2.1+0.307 2(2-2) 22120409  2(2-2) 0.212
10 min after extubation(S3) 2.05+£0.223  2(2-2) 2.13+0.339  2(2-2) 0.238
15 min after extubation(S4) 240 2(2-2) 24+0.229 2(2-2) 1.00
30 min after extubation(S5) 1.87+£0.339  2(2-2) 1.94+0.307 2(2-2) 0.725
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Figure V: Comparison of Ramsay sedation scores in both groups

In table 7 and figure V, the mean RSS scores at all time points were found to be higher in Group B than in Group
A, with no statistically significant difference except at 10 minutes after nebulisation.
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Figure VI: Comparison of individual Ramsay sedation scores in both group

Figure VI shows individual RSS scores at different time points for both the groups .No. of children with score 2 is much
higher in Group B than in, at all points of time except 10 mins after drug administration. The difference was not found to
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be statistically significant in any point of time. In neither group was a RSS score of >4 seen at any given time point.

Hemodynamic Variables
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Figure VII: Comparison of heart rate in both groups

Figure VII shows comparison of the HR trends between the groups, it was found that there was a mean decrease after
administration of the drug in Group B. This difference was not statistically significant.
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Figure VIII: Comparison of MAP in both groups

Figure VIII shows Comparison of the mean MAP in both groups. There was a decrease in mean MAP in Group B
compared to Group A , however this difference was not found to be statistically significant. No episodes of hypotension
were recorded in any of the groups.
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Oxygen Saturation (SpO2)
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Figure IX: Comparison of SpO2 in both groups

Figure IX compares SpO2 in both groups. No statistically significant difference was seen at any time point and no
episode of desaturation was recorded in either group at any time points.
No incidence of adverse effects like hpotension, bradycardia, desaturation, laryngospasm were seen in either group.

DISCUSSION
The demographic characteristics of the patients in the study groups in terms of age, sex, ASA category, weight, and
duration of surgery were comparable and statistical tools did not show any significant difference.

In our study we compared the effect of two doses of nebulised dexmedetomidine (2 mcg/kg and 3 mcg/kg) for
premedication in pediatric patients. The primary outcome of our study was to compare the PSAS and MAS between both
the groups. In our study, comparing the mean PSAS, we observed a lower value in group B (3mcg/kg) compared to
group A (2mcg/kg) which was statistically significant. We found that 84.6% of patients in group B and 53.8% of patients
in group A had score of 1, 15.4% of patients in group B and 38.5% of patients in group A had a score 2. Only 7.7% of
patients in group A had score 3 whereas no patients in both the groups had score 4.

Similar to our study, Abdel-Ghaffar et al. found lower PSAS scores in patients receiving 2mcg/kg nebulised
dexmedetomidine. Consistent with our findings, Anupriya et al. found better parental separation with a dose of 3mcg/kg
of nebulised dexmedetomidine in pediatric patients of age group 1-3 years, compared to a dose of 2mcg/kg nebulised
dexmedetomidine, with a statistical significance, which is within our study group age limits. However, contrary to our
findings, Ali and Mahmoud found higher scores in group receiving 3mcg/kg nebulised dexmedetomidine. This
discrepancy might be attributed to the lower sample size used in their study

In our study Mask acceptance score (MAS) was assessed using a 3-point scale. Scores 1 and 2 were considered
acceptable. We found that 64.1% of patients in group B (3mcg/kg) and 38.5% of patients in group A (2mcg/kg) had score
1, 25.6% of patients in group B and 33.3% of patients in group A had score 2. In group B, 10.3% of patients and 28.2%
of patients in group A had score 3. Thus, we found more acceptable mask acceptance score in group B which was
statistically significant. Our findings are consistent with Anupriya et al. study, who also reported a better MAS in group
receiving 3 mecg/kg.

In our study EA was noted using 3-point scale. EA scores were comparable between both groups. Our findings are
comparable with study done by Ali and Mahmoud in pateints receiving 3mcg/kg. Similarly, Anupriya et al. did not find
any statistically significant difference in EA score between the two groups receiving 2mcg/kg and 3mcg/kg respectively.
Thus, both the doses 2mcg/kg and 3 mcg/kg of nebulized dexmedetomidine can offer acceptable results in preventing
emergence agitation.

We compared the sedation of children in both groups using Ramsay Sedation Score (RSS). RSS is a validated 6-point
scale with higher scores corresponding to more sedation. Scores 1-3 has been considered to be lightly sedated and 4-6 as
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deeply sedated. We found comparable sedation score between both the groups. After extubation number of children with
score 3 was higher in Group B compared to group A. We evaluated the sedative action of dexmedetomidine up to 30
mins post-operatively as elimination half-life of dexmedetomidine is 2 hours. Dexmedetomidine has been reported in
earlier studies to offer better post operative sedation when compared to ketamine via intranasal route. Elshafeey et al.,
found median (IQR) of RSS assessed post operatively as 3(3-4),3(2-3) and 2(2-2) at 10 minutes,20 minutes and 30
minutes respectively in intranasal dexmedetomidine group. We observed a similar trend of sedation in both the groups.
Post operatively, no statistically significant difference was found between Mean RSS of both the groups at any point of
time. Deep sedation was not noted in either group. However, no study has been done earlier which compared sedation in
any scale using two doses of dexmedetomidine as of ours.

When comparing Heart rate (HR) and Mean arterial pressure (MAP) changes after nebulisation, we observed that at the
baseline before giving the drug there was no statistically significant difference (p>0.05) between both groups. There was
a decrease in HR and MAP following administration of drug in both the groups preoperatively. The Mean HR and Mean
MAP at various intervals, were comparable between both the groups. Anupriya et al. found a 10.3% incidence of
hypotension in Group D2 (Zmcg/kg nebulised dexmedetomidine) and 13.3% in group D3 (3mcg/kg nebulised
dexmedetomidine). One patient in Group D3 had developed bradycardia which was managed conservatively. In contrast,
our results showed no episodes of bradycardia or hypotension both pre and post operatively. Abdel-Ghaffar et al. in their
study found that the patients who received nebulised dexmedetomidine showed lower HR and BP mean values
preoperatively and lower mean HR at 10 min intraoperatively. However, these haemodynamic changes were not
clinically significant and required no intervention. There was no significant difference in oxygen saturation values in both
the groups. Our findings are in par with the the study done by Anupriya et al.

After an extensive literature search we found 4 studies which used doses of dexmedetomidine for nebulisation
comparable to our study. All of these studies were conducted in pediatrics population. Abdel- Ghaffar et al. used a dose
of 2mcg/kg dexmedetomidine for nebulization and found that nebulised dexmedetomidine at this dose had more
satisfactory outcome with respect to sedation, parental separation anxiety score, mask acceptance score, emergence
agitation score, with no incidence of significant side effects. Similarly, Zanaty and El Metainy compared 2 mcg/kg of
nebulized dexmedetomidine with nebulized ketamine and combination of dexmedetomidine with ketamine. When in
combination with ketamine they used a dose of 1mcg/kg of nebulized dexmedetomidine. They found combination of low
dose ketamine and dexmedetomidine produced more satisfactory sedation then nebulised ketamine or dexmedetomidine
alone. No side effects were reported in their study at this dose of dexmedetomidine when used alone or in combination.
Anuriya et al.used doses of 2mcg/kg and 3 mcg/kg of nebulised dexmedetomidine which is similar to our study and
found satisfactory results in the higher dose used without any major side effects which did not respond to any
pharmacological intervention. Similarly, Ali and Mahmoud compared two doses of nebulized dexmedetomidine
(3mcg/kg and 4mcg/kg) and concluded that a dose of 3mcg/kg was associated with a lesser incidence of adverse effects
such as hypotension and bradycardia. At a dose of 4mcg/kg nebulization of dexmedetomidine was associated with higher
rates of bradycardia and hypotension. Hence, we chose to use the dose of 2mcg /kg and 3 mcg/kg.

Adverse events in the form of laryngospasm, hypotension and bradycardia were not seen in any of the groups, in
consistence with results of other studies'?®

CONCLUSION

Nebulised dexmedetomidine at a dose of 3 mcg/kg was found to be more effective than 2 mcg/kg in achieving smoother
parental separation and better mask acceptance in paediatric patients. Both dosing regimens offered satisfactory sedation
levels without any significant adverse effects. Throughout the perioperative period, vital parameters remained stable in
both groups. Based on these findings, 3 mcg/kg of nebulised dexmedetomidine can be considered a safe and superior
choice for premedication in children undergoing surgery.
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