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            Abstract

            
               
Background: The aim is the current research is the comparison of Dexmedetomidine added to Levobupivacaine versus alone Levobupivacaine
                  in supraclavicular brachial plexus blockade. Subjects and Methods: The current research was performed in the Department of Aneshtesia, Government Medical College and SSG Hospital, Vadodara,
                  from  October 2014tooctober to 2015. Subjects were separated into 2 groups: Group LD: receives Inj. Levobupivacaine 0.5 %(35ml)+inj.Dexmedetomidine
                  (0.5 l)+Inj.NS(0.5ml)=total 36 ml. Group L: receives Inj.Levobupivacaine0.5 %( 35ml) + inj. Normal saline(1ml) = 36 ml. Pulse
                  rate, Blood pressure, Respiratory rate and Oxygen saturation (SpO2), Ramsay sedation score were monitored before giving the block, immediately after giving the block, each 5 minutes till fifteen
                  minutes, every fifteen minutes thereafter for one hour and each thirty minutes afterward until the conclusion of surgery.
                  Results: Total duration of sensory block was significantly extended in group LD as a contrast to group L. Total duration of motor
                  block was significantly longer in group LD as a contrast to group L. Patients receiving Dexmedetomidine had long-lasting postoperative
                  analgesia as compared to the control group. Thus, the total duration of analgesia was considerably extended in group LD patients
                  as a contrast to group L patients and the dissimilarity was statistically highly significant. Conclusion: Dexmedetomidine can be utilized as a secure and useful aid to local anesthetics in supraclavicular brachial plexus block
                  to give outstanding perioperative analgesia with negligible consequences.
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               Introduction

            Pain is an enigma to the whole of mankind. One of the primary aims of anaesthesia is to render the patient pain free thereby
               permitting the performance of surgical procedures without discomfort. [1] 
            

            Regional anesthesia has outnumbered the quality of care and postoperative analgesia in various surgeries. The concept of regional
               analgesia existed since 1880 but has gained momentum in recent years. In 1911, Kulenkampff in Germany executed the primary
               percutaneous supraclavicular block. [2,3] Patients who are administered regional anaesthesia may require adjuvant drugs to allay the anxiety observed during the peri-operative
               period. Such anxiety is caused by: Inability to move the body for a prolonged period gets a sense of uneasiness in many of
               the patients. [4,5]

            Various drugs might be utilized as an aid to local anaesthetics to lesser doses of every agent and improve analgesic efficacy,
               to achieve quick, dense and prolonged postoperative analgesia while dropping the occurrence of adverse reactions. 
            

            Dexmedetomidine has been proved to advance the excellence of anesthesia and perioperative analgesia when administered as an
               aid to local anesthetics in intravenous regional anaesthesia without any significant side - effects. [6,7]   Even though the abolition half-life of Dexmedetomidine is little, the analgesic-sparing outcome observed following preoperative
               or intraoperative management regularly lasts up to 24 hours, with the anxiolytic, sedative, and thymoanaleptic properties
               concerned as being somewhat accountable for this effect. [8,9,10]

            Levobupivacaine has been utilized at every site: Accordingly of its lesser cardiac and neurotoxicity contrast to bupivacaine,
               treating doctors experience secure functioning with levobupivacaine, compare to bupivacaine. [11]

            Considering the pharmacological profile of Dexmedetomidine, various reports of its efficacy and safety as an adjuvant to regional
               anaesthesia and very few studies of the combination of Dexmedetomidine with Levobupivacaine available in India, hence, the
               present research was performed to evaluate the effects of the addition of Dexmedetomidine to Levobupivacaine in supraclavicular
               brachial plexus block and observe the parameters like quality of anaesthesia, duration of analgesia, hemodynamic changes and
               possible complications. [12,13,14,15,16,17]

         

         
               Subjects and Methods

            The current research was performed in the Department of Anesthesia, Government Medical College and SSG Hospital, Vadodara,
               during October 2014tooctober 2015.
            

            Ethical approval was obtained from the institutional ethical committee and informed consent was taken from every single member.
               The sample size was designed using a t-test with α error of 0.05 and β error of 0.2were used to compare the two groups. The
               minimum adequate sample size with these figures comes out to be 34 in each group, hence we will study a total of 70, 35 patients
               in each group.    
            

            
               Inclusion criteria: 
               
            

            Patients having Age group-18 to 60 years of each gender, belongs to ASA-I/II, Planned/emergency surgery, Orthopaedic surgeries of the forearm, elbow and Patient able to give written informed consent
            

            
               Exclusion criteria: 
               
            

            Patient is on alpha2 agonist/antagonist drug, ACE inhibitors,beta-blockers, calcium channel blockers, antiarrhythmics, digoxin, Hypersensitivity to local anesthetic drug and Patient with major systemic diseases.
            

            
               Pre 
               Anesthetic Check-Up
               
            

            All patients underwent a thorough pre-anesthetic checkup which incorporated thorough history taking, general examination and
               systemic examination. Routine investigations like Haemoglobin, blood urea, serum creatinine, random blood sugar, ECG, chest
               X-ray, bleeding time and clotting time were carried out for every patient.
            

            Patients were divided into 2 groups 
            

            Group LD: receives Inj. Levobupivacaine 0.5 % (35ml) + inj. Dexmedetomidine (0.5 l) + Inj. NS (0.5ml) = total 36 ml

            Group L: receives Inj.Levobupivacaine 0.5 % (35ml) + inj. Normal saline (1ml) = 36 ml

            On the day previous to surgery: The patient was kept zilch by mouth for 10 hours and Tablet Ranitidine (150mg) on the night
               previous to surgery. On surgery day: (in the recovery room) Following base-line parameters were obtained:
            

            
                  
                  	
                     Pulse rate

                  

                  	
                     Blood pressure

                  

                  	
                     Respiratory rate

                  

                  	
                     SpO2

                  

                  	
                     Ramsay Sedation Score

                  

               

            

            IV line was secured and 5% Dextrose pint was started. The patient has explained the procedure to be performed. On the day
               of surgery: (in operation theatre), Multipara monitor was attached. Premedication: the patient was not given any medication.
            

            The brachial plexus block was given following systematic clarification of the process and highlighting the requirement for
               patient assistance. The onset of sensory and motor block was measured each minute following the end of the injection of drugs
               till peak effect occurs.
            

            Pulse rate, Blood pressure, Respiratory rate and Oxygen saturation (SpO2), Ramsay sedation score were monitored before giving the block, immediately after giving the block, each five minutes till
               fifteen minutes, every fifteen minutes thereafter for one hour and each thirty minutes subsequently till the end of surgery.
            

            Complications either due to procedure or anaesthetic drugs were looked for in the peri-operative period: Postoperatively the
               similar vital parameters were observed instantly following the conclusion of surgery, afterward whenever we visited the patient
               for note down the consequence of block and VAS score.
            

            Sensory block assessed by pinprick method (using the tip of 23G needle).

            The assessment was done beside the allocation of the median nerve, radial nerve, ulnar nerve and musculocutaneous nerve as
               follows:
            

            
                  
                  	
                     Median nerve: Thenar eminence

                  

                  	
                     Radial nerve: Lateral side of the dorsum of the hand

                  

                  	
                     Ulnar nerve: Little finger

                  

                  	
                     Musculocutaneous nerve: Lateral border of a forearm over the site of the radial artery.

                  

               

            

            Onset time: Time interval from the end of injection of a drug to loss of sharp pinprick pain sensation on anyone nerve territory.

            Peak effect time: Time interval from the end of injection of a drug to loss of sharp pinprick pain sensation on all nerve
               territory.
            

            Duration of sensory block done using 3 point scale: [13]  

            Motor block: Assessment of motor block was done as follows:
            

            
                  
                  	
                     Radial nerve: Thumb abduction, extension at elbow and wrist

                  

                  	
                     Median nerve: Thumb opposition

                  

                  	
                     Ulnar nerve : Thumb adduction

                  

                  	
                     Musculocutaneous nerve: Flexion at the elbow

                  

               

            

            Onset time: Time interval from the end of injection of a drug to the onset of grade 1 motor block.
            

            Peak effect time: Time interval from the end of injection of a drug to complete (Grade 2) motor blockade.
            

            
               Duration of motor block done 
               using a modified 
               Bromage scale:
               
                   
                  [18]
                  
               
            

            Effect of sensory and motor block and postoperative analgesia (Visual Analogue Score – VAS) was measured every Thirty minutes
               for the first hour, every sixty minutes after that six hours and next at 8 ,10, 12, 18 and 24 hours. The pain was measured
               using 10 points Visual Analogue Score – VAS.
            

            Rescue analgesia was given in the type of Inj. Diclofenac Sodium 1.5mg/kg intramuscularly when the VAS score was noted as
               ≥4.
            

            The time when rescue analgesia was noted and the total number of times analgesics were needed over 24 hours was also noted.

            
               Statistical Analysis
               
            

            All the data obtained was properly tabulated results were expressed as Mean ± SD. All the data were analysed using the chi-square
               test and unpaired t-test correspondingly and the p-value is calculated. The significance test was done using SPPS version
               15 software.
            

         

         
               Results

            The present research was performed to assess the study of comparison of dexmedetomidine added to levobupivacaine versus alone
               Levobupivacaine in supraclavicular brachial plexus blockade.
            

            
                  
                  Table 1

                  
                     
                     Demographic Data
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Parameters

                           
                        
                        	
                              
                           
                            Group LD

                           
                        
                        	
                              
                           
                            Group L

                           
                        
                        	
                              
                           
                            p-value

                           
                        
                     

                     
                           	
                              
                           
                            Number of patients

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            > 0.05

                           
                        
                     

                     
                           	
                              
                           
                            Age (in years, Mean±SD)

                           
                        
                        	
                              
                           
                            34.69+9.80 

                           
                        
                        	
                              
                           
                            38.89+12.15 

                           
                        
                        	
                              
                           
                            > 0.05

                           
                        
                     

                     
                           	
                              
                           
                            Weight (in kg, Mean±SD) 

                           
                        
                        	
                              
                           
                            52.17 ± 2.3

                           
                        
                        	
                              
                           
                            51.1 ± 2.29

                           
                        
                        	
                              
                           
                            > 0.05

                           
                        
                     

                     
                           	
                              
                           
                            Gender (Female; Male)

                           
                        
                        	
                              
                           
                            11/24 

                           
                        
                        	
                              
                           
                            8/27 

                           
                        
                        	
                              
                           
                            > 0.05

                           
                        
                     

                  
               

            

            The number of patients in either group was 35. The mean age of patients was 34.69+9.80years in group LD and 38.89+12.15years
               in group L. (p > 0.05). 
            

            The ratio of male: female was 24:11 in group LD and27:8 in group L (p > 0.05: not significant).  The mean weight of patients
               was 52.17 ± 2.3 kg in group LD and 51.1 ± 2.29 kg in group L. (p > 0.05) [Table 1].
            

            The mean duration of sensory block was 870.74+25.33minutes in group LD as compared to577.57+21.73minutes in group L. Thus,
               the total duration of sensory block was significantly extended in the group LD as compared to group L (p < 0.0001: highly
               significant) [Table 2].
            

            [Table 3] describes the mean duration of motor block was 467.91+15.50 minutes in group LD and580.57+21.73 minutes in group
               L. Thus, the total duration of motor block was significantly higher in group LD as a contrast to group L (p≤0.05: highly significant).
            

            
                  
                  Table 2

                  
                     
                     Total Duration of Sensory Block
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Time in minutes

                           
                        
                        	
                              
                           
                           
                              Group 
                              LD
                               
                              (no of patients)
                              
                           

                           
                        
                        	
                              
                           
                           
                              Group 
                              L
                               
                              (no of patients)
                              
                           

                           
                        
                        	
                              
                           
                           
                              Intergroup p-value
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            361 – 480

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            481 – 600

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            34

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            601 – 720

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            721 –1080

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Mean ± SD

                           
                        
                        	
                              
                           
                           870.74+25.33

                           
                        
                        	
                              
                           
                           577.57+21.73

                           
                        
                        	
                              
                           
                            <0.0001

                           
                        
                     

                  
               

            

            
                  
                  Table 3

                  
                     
                     Total Duration 
                     of Motor Block
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Time in minutes

                           
                        
                        	
                              
                           
                           
                              Group 
                              LD
                               
                              (no of patients)
                              
                           

                           
                        
                        	
                              
                           
                           
                              Group 
                              L
                               
                              (no of patients)
                              
                           

                           
                        
                        	
                              
                           
                           
                              Intergroup p-value
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            361 –480

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            33

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            481 – 600

                           
                        
                        	
                              
                           
                            34

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            601 – 720

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            721 - 1080

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Mean ± SD

                           
                        
                        	
                              
                           
                           580.57+21.73

                           
                        
                        	
                              
                           
                           467.91+15.50

                           
                        
                        	
                              
                           
                            <0.0001

                           
                        
                     

                  
               

            

            
                  
                  Table 4

                  
                     
                     Patients with different Ramsay sedation score
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Ramsay sedation score (intraoperatively)

                           
                        
                        	
                              
                           
                            Group LD (no of patients)

                           
                        
                        	
                              
                           
                            Group L (no of patients)

                           
                        
                        	
                              
                           
                           Intergroup p-value

                           
                        
                     

                     
                           	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            35 (100%)

                           
                        
                        	
                              
                           
                            < 0.001

                           
                        
                     

                     
                           	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            35 (100%)

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            < 0.001

                           
                        
                     

                     
                           	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                  
               

            

            According to [Table 4], in group LD, all patients (100%) were found to be Asleep; brisk response to a light glabellar tap
               or loud noise i.e. had a Ramsay sedation score of 4. Whereas all patients in group L were found to be awake, co-operative,
               oriented and tranquil.e. had a Ramsay sedation score of 2. In group L, none of the patients received supplementary sedation
               as they all were with Ramsay sedation score 2.
            

            
                  
                  Table 5

                  
                     
                     Total Duration 
                     of Analgesia (in minutes) (Mean ± SD)
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Time in minutes

                           
                        
                        	
                              
                           
                           
                              Group 
                              LD
                              
                           

                           
                        
                        	
                              
                           
                           
                              Group 
                              L
                              
                           

                           
                        
                        	
                              
                           
                           
                              Intergroup
                               
                              p-value
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            361 – 480

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            481- 600

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            601-720

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            721 – 1080

                           
                        
                        	
                              
                           
                            21

                           
                        
                        	
                              
                           
                            35

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            1080 -1440

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Mean ± SD

                           
                        
                        	
                              
                           
                           1078.03+24.46

                           
                        
                        	
                              
                           
                           856.29+24.65

                           
                        
                        	
                              
                           
                            <0.0001

                           
                        
                     

                  
               

            

            The total duration of peri-operative analgesia was 1078.03 ±24.46 minutes in group LD and 856.29 ±24.65 minutes in group L.
               VAS score reached a value of 4 at the end of856.29 ± 24.65 minutes in control group L whereas it took 1078.03+24.46 minutes
               for the VAS score to reach a value of 4 in subjects who received Dexmedetomidine as an aid to supraclavicular block. Thus
               patients receiving Dexmedetomidine had prolonged postoperative analgesia as compared to the control group [Table 5].
            

            Thus, the total duration of analgesia was significantly extended in group LD patients as compared to group L patients and
               the difference was statistically highly significant. (p <0.0001: highly significant).    The patients in group LD maintained
               a lower pulse rate during the perioperative period and bradycardia was observed in 3 patients out of 35 which was managed
               with a single dosage of Inj. Atropine 0.6mg IV. None of the patients in group L experienced bradycardia. No other complications
               were observed in both groups (p<0.001).
            

         

         
               Discussion

            It has always been forever hunting for adjutants to regional nerve block with drugs that extend the duration of analgesia
               but with slighter side effects.[12,13,14] For many years, Clonidine, α 2-adrenergic receptor (α 2-adrenergic) agonist, is extensively utilized as an analgesic adjuvant
               in perioperative circumstances and pain treatment. Dexmedetomidine is at present on the whole strong α 2-adrenergic agonist
               available and it shows a promising future as an adjuvant to regional anaesthesia with good hemodynamic stability and arousable
               sedation without compromising the airway. [15,16] Supraclavicular block has various advantages over other approaches of brachial plexus block like It can be performed without
               much manipulation of arm position and the block is executed where the plexus is mainly compact making it suitable for uniform
               anaesthesia or analgesia of the upper limb. Hence, in the current study supraclavicular technique of brachial plexus block
               was selected. 
            

            The study was performed in 70 patients undergoing planned/emergency forearm surgeries under supraclavicular brachial plexus
               block. This assortment associate with the study by Esmaoglu A et al (2010), Swami SS et al (2012). [17,18] 
            

            The mean age of patients was 34.69 ± 9.80 years in group LD and 38.89 ± 12.15 years in-group L. No significant difference between the mean ages of the two groups. Various other authors have used almost similar
               age groups in their studies, like – Esmaoglu A et al (2010), Gandhi R et al (2012). [17,19]

            Meantime for onset of sensory block was 0.57+0.069 minutes in group LD and 1.71+0.32 minutes in group L. Patients receiving
               Dexmedetomidine had significantly prior beginning of sensory block as compared to the control group, which were by studies
               conducted by Swami SS et al, Kaygusuz K et al and Gandhi R et al. [18,19,20]

            The mean duration of sensory block was 870.74+25.33 minutes in group LD as compared to 577.57+21.73 minutes in group L, so
               in group LD, patients get an extended duration of the sensory block as compared to Group L. Findings of this study agree with
               studies conducted by Swami SS et al, Kaygusuz K et al and Gandhi R et al. [18,19,20] 
            

            The mean time for peak effect of motor block was 4.95+0.41minutes in group LD and 12.74+1.07 minutes in group L. The mean
               duration of motor block was 580.57+21.73minutes in group LD and 467.91+15.50minutes in group L which were in agreement with
               studies of Kayagusuz K et al and Gandhi R et al.
            

            Mean postoperative diastolic blood pressure was 73.44 ± 5.84 mm Hg in group LD as compared to 78.64 ± 5.48 mm Hg in group
               L. The difference between these two was highly significant (p < 0.001). These findings were following those of Esmaoglu A
               et al (2010), Gandhi R et al (2012), Kaygusuz K et al (2012) and Swami SS et al (2012).
            

            There was no significant change in mean respiratory rate and oxygen saturation from its preoperative value at any given time
               of the study. 
            

            In group LD, all patients were found to be Asleep; quick response to a light glabellar tap or loud noise i.e. had a Ramsay
               sedation score of 4. Whereas all patients in group L were found to be awake, co-operative, oriented and tranquil i.e. had
               a Ramsay sedation score of 2. These findings were in agreement with Kaygusuz K et al (2012).
            

            VAS score reached a value of 4 at the end of 12 hrs in control group L whereas it took 18 hours for the VAS score to reach
               a value of 4 in patients who received dexmedetomidine as an adjuvant to supraclavicular block.
            

            The results of our study demonstrated that in group LD, 100% of patients required one dose of supplemental analgesia within
               the first 24 hours post-operatively, Whereas in group L, 2 (5.71 %) patients required 1 dose of analgesia and the rest 33
               (94.29%) required 2 doses of analgesia in 24 hours postoperative duration.
            

         

         
               Conclusion

            Dexmedetomidine can be utilized as a secure and effectual aid to local anaesthetics in supraclavicular brachial plexus block
               to offer outstanding perioperative analgesia with negligible side effects.
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