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            Abstract

            
               
Background: The present research was performed to assess the efficacy and safety of dexmedetomidine versus propofol for sedation in children
                  endures MRI. Subjects and Method: This prospective randomized research was performed in the Department of Anaesthesia at Medical College, Surendranagar. Baseline
                  HR, systolic blood pressure (SBP), respiratory rate (RR), and oxygen saturation (SpO2) Onset of sedation were documentated
                  on entrance to the research room. Children were divided in dexmedetomidine (Group D) or propofol (Group P). Group D (n = 30)
                  received injection dexmedetomidine1μg/kg for 10 min trailed by constant Dexmedetomidine 0.5-0.7μg/kg/h. Group P (n = 30) received
                  injection propofol 1 mg/kg bolus trailed by constant infusion of 100 μg/kg/min. Site and duration of MRI, onset of sedation
                  (RSS = 5), duration of sedation, incremental infusion requirement, and recovery time were recorded. Results: Mean age, weight, and sex ratio among the two groups were comparable. The mean time to attain the requisite level of sedation
                  was comparable in both the groups The utilization of Dexmedetomidine for postoperative analgesia consequences in considerably
                  fewer added pain medication and sluggish heart rates than a control group. Conclusion: Dexmedetomidine is analogous with propofol as maintenance anesthetic agent and it can create improved organize of hemodynamic
                  erratics. Propofol has a benefit of given that quick onset of sedation and faster revival instance.
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               Introduction

            Bispectral index (BIS) is a extensively consumption of quantitative parameter for assessing depth of anesthesia.[1] The frequency of magnetic resonance imaging (MRI) has increased in recent years in children; however, it is very sensitive
               to motion artifacts. This investigation requires children to reside immobile for a changeable time of up to an hour in a attractive,
               clogged, claustrophobic, and loud surroundings; therefore, a profound level of sedation is requisite during MRI.[2,3]

            The accomplishment of sedation for MRI is calculated by 2 factors: The security of the sedation method and the effectiveness
               of the procedure (successful completion of the diagnostic investigation). 
            

            In the past, chloral hydrate and pentobarbital had been the drugs of alternative for pediatric sedation radiological investigations,
               but the complications associated with them limit their utilization.[4] With time, more drugs such as midazolam and ketamine became popular for sedation in children for diagnostic procedures. Midazolam
               may grounds utilization paradoxical excitation and demonstration with superior doses while unfavourable effects such as hypertonicity
               and hypertension are commonly seen with ketamine.[5,6]

            Propofol by continuous infusion provides the ability to titrate a required level of sedation and provides a quick revival
               after infusion is finished. However, propofol can grounds hypotension, respiratory depression, bradycardia, and defeat of
               protective airway reflexes.[7]

            Dexmedetomidine, a strong and extremely discriminating α2- receptor agonist, offers deep levels of sedation with no upsetting cardiovascular and respiratory stability. However, it
               reason dose-dependent decrease in heart rate (HR) and mean arterial blood pressure.[8]

            There are limited studies comparing propofol with dexmedetomidine for technical sedation in children. Hence, we conducted
               the comparative study of Inj. Dexmeditomedine infusion vs Injection Propofol infusion in MRI.
            

         

         
               Subjects and Methods

            This prospective randomized research was performed in the Department of Anesthesia at C.U.Shah Medical College, Surendranagar. After local institutional research and Ethical Committee authorization and printed parental consent, a entirety of 60 children
               aged 2–10 years, having corporeal status 1 or 2 as per ASA, experiences MRI were incorporated in the study.
            

            
               Exclusion Criteria
               
            

            
                  
                  	
                     Any known allergies to the study drugs

                  

                  	
                     Episodes of vomiting, apnea, and active respiratory illness

                  

                  	
                     Unstable cardiac status

                  

                  	
                     Anticipated difficult airway

                  

               

            

            Baseline HR, SBP, RR, SpO2, Onset of sedation was documented on access to the research room.
            

            Children were divided in dexmedetomidine (Group D) or propofol (Group P).

            Group D (n = 30) received injection dexmedetomidine1μg/kg for 10 min trailed by incessant Dexmedetomidine 0.5-0.7μg/kg/h.

            Group P (n = 30) received injection propofol 1 mg/kg bolus trailed by incessant infusion of 100 μg/kg/min.

            The sedation level of the children was calculated using the Ramsay sedation scale each 1 minitue till a score of 5 was achieved.[9] Children were positioned on the scanning table after a score of 5 was achieved and hemodynamic as well as respiratory constancy
               was ensure. Thereafter, RSS was measured every 5 min till the imaging was over.
            

            Subjects were approved to breathe impulsively devoid of an artificial airway all through the process. If the SpO2 level reduces below 93% for 30 s, the imaging procedure was broken up, and the subject was taken out of the MRI tunnel. Following
               considering airway, the neck was expanded and oxygen given by facemask, and the research drug infusion was withdrawn temporarily.
               The imaging process was started again once the SpO2 returned to normal. In the last part of the MRI, the drug infusion was terminating, and the subjects were then relocated
               to the recovery room.
            

            The quality of the MRI was assessed using a three-point scale (1 = no motion; 2 = minor movement; and 3 = major movement necessitating
               another scan). Point scale 1 and 2 were considered satisfactory for imaging.
            

            Site and duration of MRI, onset of sedation (RSS = 5), period of sedation, incremental infusion requirement, and recovery
               time (time in minutes from the last dose of sedation to the point at which patient was discharged) were recorded. Hemodynamic
               and respiratory parameters such as HR, SBP, SpO2, and RR were recorded at 5 min interval up to 50 min. Complications such as nautilization a, vomiting, hypotension, bradycardia,
               respiratory depression, desaturation, and allergic reaction if any were noted. Criteria for bradycardia and hypotension were
               taken as >20% decrease in HR and SBP from baseline values.[10,11] Respiratory depression was taken as RR <10/min.[12]

            
               Statistical Analysis
               
            

            Latterly data were composed and analyzed statistically. Intergroup analysis was executed utilizing unpaired Student's t-test.
               Assessment of continuous data between groups was done using ANOVA. Assessment of definite data among groups was done using
               Fisher's exact test. For all tests, confidence level and level of significance were set at 95% and 5% respectively.
            

         

         
               Results

            
                  
                  Table 1

                  
                     Recovery Time
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Variables

                           
                        
                        	
                              
                           
                            Group P (n=30)

                           
                        
                        	
                              
                           
                            Group D (n=30)

                           
                        
                     

                     
                           	
                              
                           
                            Age(years)

                           
                        
                     

                     
                           	
                              
                           
                            Mean

                           
                        
                        	
                              
                           
                            3.22

                           
                        
                        	
                              
                           
                            4

                           
                        
                     

                     
                           	
                              
                           
                            SD

                           
                        
                        	
                              
                           
                            1.7

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            Sex

                           
                        
                     

                     
                           	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            17

                           
                        
                        	
                              
                           
                            19

                           
                        
                     

                     
                           	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            13

                           
                        
                        	
                              
                           
                            11

                           
                        
                     

                     
                           	
                              
                           
                            Duration of MRI (min)

                           
                        
                        	
                              
                           
                            25.18+-5.01

                           
                        
                        	
                              
                           
                            23.33+-4.64

                           
                        
                     

                     
                           	
                              
                           
                            Quality of MRI (%)

                           
                        
                     

                     
                           	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            16

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            14

                           
                        
                     

                  
               

            

            
                  
                  Table 2

                  
                     
                     Ramsay Sedation Score
                     
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Variables
                              
                           

                           
                        
                        	
                              
                           
                           
                              Group P
                              
                           

                           
                        
                        	
                              
                           
                           
                              Group D
                              
                           

                           
                        
                        	
                              
                           
                           
                              P-value
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           
                              Mean±SD
                              
                           

                           
                        
                        	
                              
                           
                           
                              Mean±SD
                              
                           

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Onset of Duration (min)

                           
                        
                        	
                              
                           
                            3.93+-0.6

                           
                        
                        	
                              
                           
                            6.47+-1

                           
                        
                        	
                              
                           
                            0.01*

                           
                        
                     

                     
                           	
                              
                           
                            Duration of Sedation (min)

                           
                        
                        	
                              
                           
                            28.6+-4.61

                           
                        
                        	
                              
                           
                            30.2+-5.26

                           
                        
                        	
                              
                           
                            0.06

                           
                        
                     

                     
                           	
                              
                           
                            Number of Subjects requiring

                           
                        
                     

                     
                           	
                              
                           
                            Increased Infusion (%)

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Recovery time (min)

                           
                        
                        	
                              
                           
                            5 +-0.8

                           
                        
                        	
                              
                           
                            8.7+-1

                           
                        
                        	
                              
                           
                            0.5

                           
                        
                     

                  
               

               

            

            
                
               
            

            
                  
                  Figure 1

                  
                     MRI Score
                     
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/50270bf3-c0b0-474b-ad59-a387344179d8image1.png]

            
                  
                  Table 3

                  
                     Post-operative Analgesia
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Post-operative Analgesia

                           
                        
                        	
                              
                           
                           
                              Group P
                              
                           

                           
                        
                        	
                              
                           
                           
                              Group D
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            Nautilization a

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            Vomiting

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            Hypotension

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            Bradycardia

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Respiratory Depression

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            Oxygen Saturation

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            Allergic reaction

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                  
               

            

            Propofol or Dexmedetomidinealone or united with differenct agents are regularly utilized to persuade deep sedation in children
               for MRI. Mean age, weight, and sex ratio among the two groups were comparable [Table 1]. The distribution of patients according
               to site, duration, and quality of MRI were comparable in both the groups. The mean time to attain the necessary level of sedation
               was comparable in both the groups and the quality and ease of control of sedation were superior in all subjects. Agnostic
               action on alpha2 receptors modulates the release of catecholamines. This technique authorized quick and precise control of
               the level of Sedation. Sedation was satisfactory and no serious complications were attributed. The utilization of Dexmedetomidine
               for postoperative analgesia marks in considerably a smaller amount supplementary pain medication and sluggish heart rates
               than a control group [Table 3].
            

         

         
               Discussion

            Distinction with propofol and midazolam, dexmedetomidine was as efficient in preserving sufficient sedation for extended mechanical
               ventilation.[13,14,15,16] It has been utilized as solitary anesthetic agent barely in a not many instances,[17,18] while propofol has been utilized to uphold the depth of anesthesia regularly. 
            

            Propofol or Dexmedetomidinealone or shared with further agents are often utilized to induce deep sedation in children for
               MRI. Mean age, weight, and sex ratio among the two groups were comparable. [Table 1] The distribution of patients according
               to site, duration, and quality of MRI were comparable in both the groups. The mean time to arrive at the necessary level of
               sedation was comparable in both the groups and the excellence and ease of control of sedation were superior in every subject.
               The difference being highly significant statistically (P < 0.001). This was found to be in dissimilarity with the research
               performed by Koroglu et al., where the average onset of sedation was found to be 19 min in patients who received dexmedetomidine.[10] The considerably longer onset of sedation could be attributable to the difference in the end&#8209;point of accepted level
               of adequate sedation taken as RSS score of 6 in their study. 
            

            Recovery time after dexmedetomidine was more than double (P< 0.05) than that after propofol, i.e. 9.02 ±2.99min for dexmedetomidine
               while 3.52 ± 1.07 min for propofol. These findings are analogous to the research of Arain and Ebert and Heard et al.[19,20] 
            

            The mean HR was found to be lower in Group D as compared to Group P, the difference being significant up to 25 min interval
               (P < 0.05). findings  are certain with the findings of Koroglu et al., who found a highly significant decrease in HR from
               the baseline during sedation with dexmedetomidine as well as propofol (P < 0.001) results are in accordance with the study
               of Heard et al., who found that the HR throughout the study in the dexmedetomidine group was considerably less than the baseline
               (P < 0.001) Susan Taylor described in their study that Dexmedetomidine infusion consequences in less sedation connected unfavorable
               measures, perticularlyupper airway obstruction, while propofolis associated with more chances of respiratory depression and
               loss of reflexes.
            

            Regarding Sedation score it was observe that subjects getting dexmedetomidine were further sedated through postoperative period,
               but devoid of any impairment of ventilation. These findings were analogous with research by Venn and Grounds who too establish
               additional sedation with dexmedetomidine postoperatively but with no any stoppage in extubation.[9] The extended sedation with dexmedetomidine could be elucidated by extended abolition half-life of the drug.[21] Except occurrence of deferred revival and longer discharge time with dexmedetomidine were experiential by various investigators.[22,23,24]

         

         
               Conclusion

            Dexmedetomidine is analogous with propofol as maintenance anesthetic agent and it can create improved control of hemodynamic
               variables. Propofol has a benefit of given that rapid onset of sedation and earlier revival time.
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