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INTRODUCTION
Upper limb surgeries are more commonly performed for orthopaedic 
trauma. These surgeries can be performed under general anaesthesia or 
regional anaesthesia of upper limb. Regional anaesthesia of upper limb 
is advantageous over general anaesthesia. For upper limb surgeries 
brachial plexus block by interscalene, supraclavicular, infraclavicular 
and axillary approach can be given depending on site of surgery on 
upper limb. Surgeries from midhumerus to hand can be safely 

(1)performed with supraclavicular block . Supraclavicular block is more 
safer than interscalene, which is associated with diaphragmatic 

(2)paralysis .

Ropivacaine is an s-isomer of bupivacaine with less cardiotoxicity and 
(3)neurotoxicity compared to bupivacaine and levobupivcaine . 

Prolonging postoperative analgesia using various adjuvants with local 
anaesthesia is now-a-days commonly used.

Dexmedetomidine is a2 agonist having anaesthetic sparing, analgesic 
and sedative actions and used in general anaesthesia and regional 

(4,5)anaesthesia . Metaanalysis on use of perineural dexmedetomidine 
has shown efcacy in early onset of sensory and motor block, good 
quality of block and prolong duration of post operative analgesia with 

(6,7)drawback of sedation, hypotension and prolong motor block .

While one study shows increased duration of post operative analgesia 
with intravenous route of dexmedetomidine as adjuvant to brachial 

(8)plexus block .

Comparison between perineural and intravenous dexmedetomidine 
with local anaesthetic in  peripheral block has shown benecial effects 

(9,10,11)with perineural over intravenous dexmedetomidine . But other 
studies found comparable results with perineural and intravenous 

(12,13,14)dexmedetomidine  but one study found intravenous route is more 
(15)effective .

With these background, the following study was planned to nd out the 
efcacy and safety of perineural versus intravenous dexmedetomidine 
as an adjuvant to ropivacaine in supraclavicular brachial plexus block 
for upper limb surgeries.

MATERIAL AND METHODS
Our prospective, randomized, comparative and double-blind study 
was conducted in tertiary care hospital over a period of 2 years 
(November 2020 to October 2022). Inclusion criteria includes Patients 
of either gender, age 18 to 60 years, ASA grade I and II & Weight 50 to 
65 Kg posted for upper limb surgery. Those patients are excluded who 

refused to participate in the study, had uncontrolled systemic, prior 
history of Hepatic, renal, cardiac, CNS, Respiratory insufciency, had 
allergy to study drugs, some Coagulation defects, Pregnant or 
breastfeeding mother & ASA Grade III and IV.

Selection Of Participants
After obtaining Institutional Ethical Committee approval, Sample size 
was calculated by considering 20% increase in duration of analgesia as 
clinical relevant, assuming an a error of 0.05 and power of study to be 
80%. Sample size was calculated to 52, for this calculation clialc.com 

(16,17)sample size calculator was used . Total 60 patients were included. 
The purpose of study, entire procedure and effect of drugs being used 
were explained in detail to participants. Informed consent obtained.

Patients were randomly enrolled by Systematic Randomization 
Technique into 2 groups (30 in each group). Randomization done by 
computer generated random number tables into 2 groups –A & B. 
Double Blinding is done by blinding patient and blinding anesthetist 
who give drug and record data. Opaque envelopes used for 
concealment of groups. Drugs prepared by the anesthetist who do not 
take part in study further. Data then analysed by principle investigator.

Detail Procedure Of Study
After arrival of patient in OT, NBM status conrmed, monitoring 
equipment will be applied. 1.RL at 10 to 15ml/kg started. Patient will 
be kept supine with head turned to contralateral side and 
supraclavicular block given under guidance of peripheral nerve 
stimulator (NSML 100). The current started at 1mA and gradually 
decrease till distal response in the form of paraesthesia will be obtained 
at 0.5 mA. After that according to group, drug will be given.

In Group A: 30ml of 0.5% inj. Ropivacaine +1cc of Inj. 
Dexmedetomidine 1mcg/kg will be given perineurally and 10cc of NS 
given IV consecutively over 10 mins.

In Group B:  30ml  of 0.5% inj. Ropivacaine + 1cc of NS given  and  
1mcg/kg of  Inj.

Dexmedetomindine diluted with 10 cc NS will be given IV 
consecutively over 10 mins. 

Intraoperatively and post operatively Heart Rate, Systolic BP, 
Diastolic BP, , RR, SpO2, ECG will be monitored immediately before 
giving block and after giving block and then every 10 minutes till end 
of surgical procedure and postoperatively every 15 minutes in 
recovery room and at 2hr, 4hr, 8hr till 24 hrs patient will be observed 
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for side effects like nausea, vomiting, bradycardia and hypotension, 
sedation and will be treated accordingly with , anti-emetics, inj. 
Atropine, Inj. Mephentermine, O2 supplementation etc. For 
Intraoperative complications related to technique :Pneumothorax- X-
ray followup & LAST- Inj. Intralipid and supportive therapy.

Efficacy Parameters Observed -
Quality Of Surgical Anaesthesia : assessed by need of supplemental 
anaesthesia  
1) Excellent (Grade IV)- No supplementary sedative and analgesic 

required.
2) Good ( Grade III) – only sedative required
3) Fair (Grade II) – both sedative and analgesic required
4) Poor (Grade I)- general anaesthesia

Sensory Block : assessed by 23G Hypodermic needle by Hollman 
scale in median, ulnar, radial and musculocutaneous distribution
I –  Normal sensation to pinprick 
II-  weaker sensation to pinprick felt
III- pinprick recognized as touch with blunt object 
IV-  No perception of pinprick

Motor Block : Motor block is evaluated by modied Bromage scale 
for upper extremities. Motor block is evaluated every 5 minutes for the 
rst 30 min following completion of drug administration and every 10 
min in the post-operative period.

Grade 0 - Normal motor function with full exion and extension of 
elbow, wrist and Fingers.
Grade 1- Decreased motor strength with ability to move nger only.
Grade 2 - Complete motor block with inability to move the ngers.

Sedation : (18) assessed by Ramsay sedation score
1. Anxious or agitated
2. Co-operative and tranquil
3. Drowsy but responsive to command
4. Asleep but responsive to glabellar tap
5. Asleep with a sluggish response to tactile stimulation
6. Asleep and no response

Post Operative Analgesia : assessed by VAS Score

Duration of post operative analgesia will be taken from time of 
injection to need of rescue analgesic ( Inj. Tramadol 2mcg/kg).
 
Statistical Analysis And Methods
Data analysis will be done by appropriate statistical method using 
SPSS Version. 20.0

Demographic data – categorical variables by percentage Numerical 
variables by Chi square

Efcacy parameters-  by unpaired t test, one way ANOVA 8 & by 
percentage

Safety parameters- by paired t test & by percentage

Statistical signicance indicated by conventional symbols P <0.05 is 
signicant and P> 0.05 is statistically non-signicant.

RESULTS AND OBSERVATION 
The demographic characteristics were comparable in both groups.

Table No 1 : Comparison Of Demographic Parameters

The quality of surgical anaesthesia is excellent in 100% patients of 
both groups.

There is no need to give intraoperatively any supplementation of 
midazolam or fentanyl in any of the groups.

In Our study the Average time of onset of sensory block (minutes) was 
non signicantly lower in Group A (16.07±2.27) compared to Group B 
(18.17±2.45) (p=0.12). Average time of onset of motor block was 
comparable between the groups. (Group A 21.33±3.46 Vs Group B 
23.17±2.78, p=0.8).There was no signicant difference among two 
groups in the time for onset of sensory and motor block.

Duration of sensory block was signicantly higher in Group A 
(712±50.7) compared to Group B (537±29) (P<0.0001) and duration 
of motor block was signicantly higher in Group A (656±50.7) 
compared to Group B (492±30.7). There is highly signicant increase 
in duration of sensory and motor block in group A.
 
Table No.2 : Onset Time And Duration Of Sensory And Motor 
Block And Duration Of Analgesia

Heart rate in both group of patients does not have signicant variation.

Figure No.1 : Variations In Average Heart Rate Over Different 
Time Points

Hemodynamically both group of patients does not have signicant 
variation.

Figure No.2 : Variations In Average Systolic Bp Over Different 
Time Points

Figure No.3 : Variations In Average Diastolic Bp Over Different 
Time Points

In our study, the level of sedation has highly signicant value at 10min 
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Demographic 
characteristics

Group A
(n=30)

Group B
(n=30)

P value

Age(yrs) 39.9 ±12.7 33.6 ±10.4 0.039
Gender Male=17 (43.3%)

Female=13 (56.7%) 
Male=22 (73.3%)
Female=8 (26.7%)

0.284

Weight (kg) 57.7 ±6.5 60 ±6.2 0.173
ASA grade(I/II) 11/19 7/23 0.26
Duration of 
surgery
(in min)

101.63 ±31.01 103.50 ±33.04 0.822

Variables Group A Group B P value
Onset of sensory block (in 
min)

16.07±2.27 18.17±2.45 0.12

Onset of motor block (in 
min)

21.33±3.46 23.17±2.78 0.885

Duration of sensory block 
(in min)

712.33±50.97 537.33±28.76 <0.0001

Duration of motor block 
(in min)

656±50.74 492.33±30.36 <0.0001
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after giving block in intravenous group, afterwards sedation in both 
groups was comparable without having statistically different mean 
value of sedation.

Figure No. 4 : Variation In Rss Over Different Time Points

In our study Average duration of post operative analgesia in group A 
(712±51) was signicantly higher compared to Group B (537±28) 
(P<0.0001).

Duration of analgesia is determined from VAS. At 9 hrs P 
<0.001,suggesting signicant difference of duration of post operative 
analgesia between both groups. Group A shows VAS >4 above 650min 
whereas Group B shows VAS >4 above 500min.

Figure No. 5 : Variation In Vas Over Different Time Points

Perioperative Side Effects And Complications
In our study two patients had bradycardia, one from each group which 
does not required any intervention. No other statistically signicant 
side effects or complications noted in both groups.

DISCUSSION
Peripheral nerve blocks are commonly used nowadays for upper limb 
surgeries as an alternative to general anaesthesia as it provides ideal 
operating conditions with muscle relaxation, stable intra operative 
haemodynamic, excellent pain control, post op analgesia, less nancial 
burden, early recovery & reduced side effects.

However the advantages can be short lived & limited by the relatively 
brief duration of currently available local anaesthetics, potentially 
resulting in block resolution before the period of worst post-operative 
pain. To overcome this adjuvants have been tried with local 
anaesthetics to prolong the intraoperative anaesthesia & postop 
analgesia. α2 adrenergic agonist are proved to prolong the effects. We 
decided to compare dexmedetomidine given by two different routes 
i.e. perineurally and intravenous. These two groups for their effect as 
adjuvant to ropivacaine in supraclavicular block for upper limb 
surgeries.

Various studies have done and found out that ropivacaine has similar 
efcacy as bupivacaine in Peripheral nerve blocks with least side 
effects.

Gaurav Kuthiala et.al concluded that efcacy and effects of 
ropivacaine is similar to that of bupivacaine and its congener 

(3)levobupivacaine for peripheral nerve blocks . Also Stephen M. Klein 
et.al concluded that increasing the concentration of ropivacaine from 

(19)0.5% to 0.75% failed to improve onset or duration effects of block .
Thus with all these advantages over bupivacaine we decided to use 30 
ml Ropivacaine 0.5 % (150 mg) for patients above 50kg considering 

(20)maximum dose of 3mg/kg .

Dexmedetomidine is a highly selective α2 adrenergic receptors agonist 

having 8 times more afnity to α2 receptors. Its action on the 
peripheral nervous system and effects as adjuvant has been proved in 
many studies. The following study was planned to nd out the efcacy 
and safety of perineural versus intravenous dexmedetomidine as an 
adjuvant to ropivacaine in supraclavicular brachial plexus block for 
upper limb surgeries.

We chose a dosage of Dexmedetomidine 1µg/kg as an adjuvants to 
(21)ropivacaine given perineurally and by intravenous route . The 

patients will be divided into two groups and both groups will receive 
equal volume of drug as mentioned above.

Quality Of Anaesthesia 
In the study done by Ahtsham U. Niazi, Darrell J. Ogilvie-Harris, 

(12)Stephanie Oldeld, Rajesh Patel, Justin Oh, Richard Brull  to dene 
and compare the efcacy of perineural and IV dexmedetomidine in 
prolonging the analgesic duration of single-injection interscalene 
brachial plexus block (ISB) for outpatient shoulder surgery. Both 
perineural and IV dexmedetomidine can effectively prolong the ISB 
analgesic duration and reduce the opioid consumption without 
prolonging motor blockade. This nding corroborates with our study.

In our study both perineural and intravenous group shows excellent 
quality of block that does not requires any supplemental analgesic or 
sedation and reduces postoperative requirement of analgesics.
 
Onset of Sensory and Motor Block

(22)In the study done by Shashikala TK, Kavya Madhyastha , The 
sensory onset was earlier in perineural Group (4.73 ±1.14 min) 
compared to intravenous Group  (5.00 ± 0.64 min), but this was not 
statistically signicant with p > 0.05. This nding corroborates with 
our study.

Duration Of Sensory And Motor Block
(22)In the study done by Shashikala TK, Kavya Madhyastha , the time 

for complete sensory blockade and motor blockade was earlier in 
perineural Group (10.13 ± 1.28 min and 14.20 ± 1.44 min) compared to 
intravenous Group (14.43 ± 0.90 min and 17.03 ± 1.03 min) and it was 
statistically highly signicant (p <0.001). These ndings corroborates 
with our study.
 
Duration Of Analgesia

(22)In the study done by Shashikala TK, Kavya Madhyastha  total 
duration of analgesia was also signicantly prolonged in perineural 
Group (701.83 ± 44.92 min) compared to intravenous Group (405.16 ± 
30.86 min)[p < 0.001].

(20)Also in the study done by Dr. Deba Gopal Pathak, Dr. Dipanjali Nath  
the duration of analgesia was prolonged in Group B (Dexmede- 
tomidine group) having a mean value of (830.675±84.32) mins in 
comparison to Group A (Ropivacaine alone group) having a mean 
value of (330.1±29.82) mins and statistically high signicant p <0.001. 
These results are similar to our study.

In our study Average duration of post operative analgesia in group A 
(712±51) was signicantly higher compared to Group B (537±28) 
(P<0.0001).

Ramsay Sedation Score
(14)In the study done by Fahad Khan, V. P. Singh , mean level of sedation 

in intravenous group when compared to perineural group at different 
time intervals showed that in intravenous dexmedetomidine group, 
sedation started at 10 min whereas in perineural dexmedetomidine 
group it started at 20 mins. The level of sedation had highly signicant 
value till 30 mins (<0.001). At onset of sedation the value of mean level 
of sedation was 3.55±0.78 and 1.93±0.25 in intravenous and perineural 
groups respectively which shows that patients in intravenous 
dexmedetomidine group were moderately sedated whereas that in 
perineural dexmedetomidine group were only slightly sedated. This 
nding corroborates with our study.

In our study, the level of sedation has highly signicant value at 10min 
after giving block in intravenous group, afterwards sedation in both 
groups was comparable without having statistically different mean 
value of sedation.

Hemodynamic Variation
(14)In the study done by Fahad Khan, V. P. Singh , the intravenous group 

took longer time for heart rate to get stabilized 40mins (56.87±3.267 
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bpm) as compared to perineural group 30mins (58.21±2.112 bpm). 
The intravenous group reported lower SBP, DBP and MBP as 
compared to perineural group but none of the groups required any 
intervention. This nding is similar to our study.

In our study, the intravenous group reported lower SBP, DBP as 
compared to perineural group, at different time points. Fall in SBP was 
signicant at 20min, 30min (P-0.002, 0.001) but none of the group 
reported a fall which required any intervention in any group.
 
Side Effects And Complications
In our study two patients had bradycardia, one from each group which 
does not required any intervention. No other statistically signicant 
side effects or complications noted in both groups.

CONCLUSION 
To conclude our study, dexmedetomidine given as an adjunct to 
ropivacaine in supraclavicular brachial plexus block for upper limb 
surgeries provides excellent quality of surgical anaesthesia in both 
perineural as well as intravenous group and longer duration of sensory 
and motor block and longer duration of postoperative analgesia in 
perineural route compared to intravenous route of dexmedetomidine 
and sedation was comparable in both route without signicant 
hemodynamic changes and side effects in both groups.
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