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INTRODUCTION

Ropivacaine is a local anaesthetic (LA) effective for 
both intraoperative anaesthesia and post‑operative 
analgesia. For peripheral nerve blockade, ropivacaine 
is comparable to bupivacaine and levobupivacaine.[1,2] 
However, the lower lipid solubility of ropivacaine 
causes greater sensory and motor differential 
blockade.[3] Though this is an advantage when analgesia 
with minimal motor block is required, it may be a 
drawback in orthopedic procedures where reduction 
of fracture is dependent on good muscle relaxation. 
Dexemedetomidine, an α2 adrenoreceptor agonist, has 

evinced a lot of interest of late as a useful additive to 
local anesthetics in peripheral nerve blocks.[4‑8] The 
combination of dexmedetomidine and ropivacaine 
has been associated with significant prolongation of 
the duration of sensory blockade and post‑operative 
pain relief.[5,7] However, its effect on the time of onset 
and the quality of motor block with ropivacaine has 
been equivocal.[5,7] Regional anaesthesia is often 
supplemented with general anaesthesia (GA). Drugs 
added as adjuvants to LAs may be systemically 
absorbed and interact with general anaesthetics. 
Though intravenous (IV) dexmedetomidine may 
decrease the requirement of anaesthetic agents during 
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ABSTRACT

Background and Aims: The effect of perineural dexmedetomidine on the time to onset, quality 
and duration of motor block with ropivacaine has been equivocal and its interaction with general 
anaesthesia  (GA)  has  not  been  reported. We  assessed  the  influence  of  dexmedetomidine 
added to 0.5% ropivacaine on the characteristics of supraclavicular brachial plexus block and its 
interaction with GA. Methods: In a randomised, double blind study, 36 patients scheduled for 
orthopaedic surgery on the upper limb under supraclavicular block and GA were divided into either 
R group (35 ml of 0.5% ropivacaine with 0.5 ml of normal saline [n ‑ 18]) or RD group (35 mL of 
0.5% ropivacaine with 50 µg dexmedetomidine [n ‑ 18]). The onset time and duration of motor and 
sensory blockade were noted. The requirement of general anaesthetics was recorded. Results: 
Both the groups were comparable in demographic characteristics. The time of onset of sensory 
block was not significantly different. The proportion of patients who achieved complete motor 
blockade was more in the RD group. The onset of motor block was earlier in group RD than 
group R (P < 0.05). The durations of analgesia, sensory and motor blockade were significantly 
prolonged in group RD (P < 0.00). The requirement of entropy guided anaesthetic agents was 
not different in both groups. Conclusions: The addition of dexmedetomidine to 0.5% ropivacaine 
improved the time of onset, quality and duration of supraclavicular brachial plexus block but did 
not decrease the requirement of anaesthetic agents during GA.
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GA,[9] the interaction of perineural dexmedetomidine 
with GA has not been evaluated.

In this study, we investigated whether the combination 
of dexmedetomidine and 0.5% ropivacaine improved 
the quality, time to onset and duration of the 
supraclavicular brachial plexus block. We also 
evaluated whether perineural dexmedetomidine 
reduced the requirements of general anaesthetics.

METHODS

After obtaining the informed written consent from 
patients and institutional ethics committee clearance 
(No. EC/NIMS/1445/2013), 36 patients of American 
Society of Anaesthesiologists [ASA] physical status  
I–II scheduled for surgery of fractures of shaft of 
humerus, elbow and forearm under supraclavicular 
block and GA were enrolled for prospective, double 
blind randomised controlled trial. Patients receiving 
beta blockers, with difficult airway, ischemic heart 
disease, head injury and pregnant women were 
excluded. Patients were randomly allocated using 
a computer generated randomisation sequence to 
receive either 35 mL of ropivacaine 0.5% with 0.5 mL 
of isotonic sodium chloride solution (group R, n ‑ 18), 
or 35 mL of ropivacaine 0.5% with 0.5 ml (50 µg) of 
dexmedetomidine (group RD, n ‑ 18). The person who 
prepared the drug solutions was different from the 
person who administered the block and the person 
who monitored the quality and duration of block and 
the haemodynamics post‑operatively. The anaesthetic 
plan was administration of supraclavicular brachial 
plexus block followed by induction of GA 45 min later. 
The combination of GA and block was planned to 
study the interaction of perineural dexmedetomidine 
with general anaesthetics as earlier studies reported 
sedation with its use. Also, surgeries on shaft of 
humerus and elbow are performed in the lateral 
position, hence, supplemental GA was preferred to 
just supraclavicular block alone.

In the operating room, an IV cannula was inserted 
in the contralateral upper limb and standard 
ASA monitoring was applied. Heart rate (HR), 
systolic arterial pressure (SAP) and diastolic 
arterial pressure (DAP), oxygen saturation (SpO2) 
and sedation score according to Ramsay sedation 
scale (RSS) [Appendix 1] were recorded before the 
block was performed. Under strict aseptic precautions 
and after infiltration of 2 ml lidocaine 2% locally, 
supraclavicular brachial plexus was located with 

a peripheral nerve stimulator (Stimuplex®, Braun, 
Germany) connected to a 21‑gauge, 10‑mm‑long 
needle (Vygon, France) by the classical Kulenkampff 
method. The localisation of the plexus was considered 
optimal when an output current <0.5 mA caused 
contraction of the muscles of the hand or forearm. 
Sensory block in the territories of median, ulnar, 
radial and musculocutaneous nerves was assessed by 
pinprick test using a 3‑point scale: 0 ‑ normal sensation, 
1 ‑ loss of sensation of pinprick (analgesia), 2 ‑ loss 
of sensation of touch (anaesthesia). Motor block was 
evaluated by thumb abduction (radial nerve), thumb 
adduction (ulnar nerve), thumb opposition (median 
nerve) and flexion at the elbow (musculocutaneous 
nerve) on a 3‑point scale for motor function: 0 ‑ normal 
motor function, 1 ‑ reduced motor strength but able to 
move fingers, 2 ‑ complete motor block.

The onset time of the sensory and motor blocks were 
recorded by assessment of the block every 3 min for 
45 min after injection of the LA. The HR, SAP, and 
DAP were documented at every 5 min for 45 min. 
Sedation was assessed by RSS every 5 min for 45 min 
after giving the block.

A successful block was defined as a grade 2 sensory 
block in 3 or more nerve territories. The time of onset 
of sensory block was defined as the time between the 
administration of the LA and complete sensory block. 
Duration of sensory block was defined as the time taken 
from the administration of LA to complete recovery of 
anaesthesia on all nerves. The duration of analgesia 
was defined as the time to attain a visual analogue 
score (VAS) of >4 after the LA administration.

A grade 2 motor block was defined as complete motor 
block. Motor block was designated incomplete when 
there is grade 1 motor block in the presence of complete 
sensory block. When both sensory and motor blocks 
were incomplete, this was termed as failure of block, 
and the patients were excluded from the study. Onset 
time of motor block was defined as the time interval 
between the completion of the LA administration and 
complete motor block. In the case of an incomplete 
motor block at the induction of GA, which progressed 
to complete motor block at extubation, the time for the 
onset of motor block was taken as 45 min. Duration of 
motor block was defined as the time to the recovery of 
complete motor function of the hand and forearm after 
the administration of LA.

General anaesthesia was induced 45 min after 
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institution of the block. The patient was pre‑medicated 
with 1 µg/kg fentanyl and 0.2 mg glycopyrrolate IV. 
Electroencephalogram (EEG) entropy was measured 
with a special electrode applied to the forehead 
and connected to the entropy module (M‑Entropy® 
plug in module, S/5: Datex‑Ohmeda, Finland). After 
5 min, the patient was induced with 30 mg boluses 
of thiopentone sodium (TPS) given IV every 30 
s, while monitoring the verbal response and both 
state entropy (SE) and response entropy (RE). The 
induction was terminated when entropy reduced to 
60. The dose of TPS required to induce loss of verbal 
response (TPS ‑ LOVR) and for the RE to decrease 
to below 60 (TPS‑entropy) were noted. The patient 
was ventilated with face mask at a respiratory rate of 
14/min with 50% O2 and 50% N2O and the trachea was 
intubated 2 min after giving 0.6 mg/kg rocuronium 
by a single experienced anaesthesiologist. The HR, 
SAP and DAP were recorded after induction, during 
laryngoscopy and endotracheal intubation, 1, 2, 3, 
4, 5, 15, 30, 45, 60, 90 and 120 min after intubation 
and 5 min after extubation. The anaesthesia was 
maintained with 50% N2O: 50% O2 and isoflurane. RE 
was maintained between 50 and 60 with isoflurane. 
The end tidal concentration of isoflurane was noted 
as iso ‑ et at every 10 min interval, and the average 
was taken at the end of surgery. Additional doses of 
0.5 µg/kg fentanyl were administered if the difference 
in RE and SE >10. The muscle relaxation was 
maintained with boluses of 10 mg of inj. rocuronium 
IV if there was clinical sign of recovery from muscle 
relaxation (evidenced as spontaneous breathing on 
capnography). The total dose of rocuronium and 
fentanyl given were noted. Adverse perioperative 
events comprising of hypoxemia (SpO2 < 90%), a 
decrease in SAP > 20% from the baseline value), 
bradycardia (HR < 50 beats/min), or nausea and 
vomiting were noted from the time of institution of 
block to conclusion of the study.

Post‑operatively HR, SAP, DAP and sedation 
score (Ramsay score 1–6) were recorded every 30 min 
for 2 h. The sensory and motor block were assessed 
every 30 min after surgery until they resolved. Pain was 
assessed using the VAS every 30 min, and when the 
VAS was > 4, the patient received inj tramadol 2 mg/
kg as rescue analgesic and the study was discontinued.

Eighteen patients in each group were enrolled. Sample 
size calculation was performed using PASS from the 
data of a recently published study,[5] which reported a 
significantly earlier onset of motor blockade (21 min 

in RD group and 47 min in R group). Twelve patients 
were needed in each group to achieve 75% power with 
significance of 0.05 using two sided t‑test to detect a 
difference of 26 min. Statistical analysis was performed 
with Statistical package for Social Sciences 17.0 
developed by IBM Corporation for Windows. Mean, 
median, standard deviation and interquartile range were 
given as definitive statistics. The intergroup comparison 
was done with Mann–Whitney test and intragroup 
comparisons were done with Freidman test. P value 
<0.05 was considered to be statistically significant.

RESULTS

Eighteen patients in each group were enrolled for the 
study. Due to inability to localise the brachial plexus, 
one patient in each group was excluded. Two patients 
in R group and one patient in RD group were excluded 
due to failure of block. Thirty‑one patients (15 in the 
R and 16 in the RD group) were included in the final 
analysis of the results.

The demographic data and surgical characteristics 
were comparable in both groups [Table 1].

The onset of sensory blockade was faster in the RD 
group. However, there was no statistical significance 
(P = 0.133). The duration of sensory blockade and 
analgesia was significantly prolonged in group RD 
(P < 0.05) [Table 2].

Table 1: The demographic data and surgical characteristics 
of both groups
Demographic data Mean±SD

R (n=15) RD (n=16)
Age (years) 30.13±8.17 33.66±8.94
Weight (kg) 61.20±12.39 62.13±13.61
Height (cm) 160.66±8.06 163.33±7.70
Male/female 8/7 10/5
Duration of surgery (min) 115±16.93 125.66±28.839
Shaft and distal 
humerus/forearm surgery

11/4 10/5

There were no significant differences between groups. R – Ropivacaine; 
RD – Ropivacaine dexmedetomidine; SD – Standard deviation

Table 2: Onset of sensory and motor blockade; duration of 
sensory, motor block and analgesia

Details of blockade (min) R (n=15) 
median (IQR)

RD (n=16) 
median (IQR)

P

Onset time of sensory block 36 (20-45) 24 (15-30) 0.175
Onset time of motor block 40 (30-45) 32 (21-35) 0.05
Duration of sensory block 420 (340-480) 890 (750-1140) <0.05
Duration of motor block 390 (300-450) 840 (660-1110) <0.05
Duration of analgesia 480 (420-570) 960 (820-1190) <0.05
R – Ropivacaine; RD – Ropivacaine dexmedetomidine; IQR – Interquartile 
range 25-75%
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The proportion of patients who achieved complete 
motor blockade was more in the RD group. Five out 
of 15 (33%) patients in R group and 2 out of 16 (12%) 
in RD group had incomplete motor blockade and 
complete sensory block before induction of GA. In 
these 7 patients, 2 patients in the R group and 1 in the 
RD group had complete motor blockade at extubation. 
In these 3 patients, the time for the onset of motor 
blockade was taken as 45 min. In the remaining 
patients (three patients in R and 1 patient in RD 
group), the time to the highest grade of block achieved 
was noted as the onset time. The onset of motor 
block was significantly faster in group RD [Table 2]. 
In the patients who did not have complete motor 
blockade, time to recover from the highest degree of 
block achieved was recorded as the duration of motor 
blockade. The duration of motor block was prolonged 
in group RD (P < 0.05) [Table 2].

The HR was significantly lower at 30, 35, 40, 45 min 
after administration of block, at induction, intubation, 
1, 2, 3, 4, 5, 15, min after intubation and at 5 min after 
extubation in RD group (P < 0.05) [Figure 1]. However, 
the incidence of bradycardia (HR < 50/min) was 
similar in both RD and R group. Two patients in each 
group had bradycardia. The SAP was significantly 
lower in the RD group at 30, 35, 45 min after the 
institution of block and at 4 and 5 min after intubation. 
The DAP was significantly lower in the patients in RD 
group at 5 min after intubation (P < 0.05) [Figure 2]. 
Transient hypotension (>20% fall in baseline systolic 
blood pressure) was seen in 3 of the 16 patients in 
the RD group and none in the R group after addition 
of isoflurane for maintenance of anaesthesia 
which responded to IV fluids and 6mg bolus of IV 
mephentermine.

Pre‑induction, the patients in RD group had 
significantly higher scores on RSS (P ‑ 0.00) [Figure 3]. 
The onset of the sedation was noticed about 10 min 
after the injection of the drug, and the RSS continued 
to be higher in these patients up to the time of 
induction of GA. The dose of thiopentone for LOVR 
was significantly lower in the RD group in comparison 
to R group (P ‑ 0.00). However, there was no difference 
in the requirement of thiopentone in either group when 
the end point of induction was taken as entropy <60. 
Also, the requirement of isoflurane to maintain entropy 
between 40 and 60 was not different in either group. 
None of the patients in either group needed additional 
doses of fentanyl and rocuronium [Table 3].

Figure 1: Comparison of heart rate changes in the R and RD group. 
R – Ropivacaine; RD – Ropivacaine Dexmedetomidine

Figure 2: Comparison of blood pressure changes in the R and RD 
group. R – Ropivacaine; RD – Ropivacaine Dexmedetomidine; 
SAP – systolic aortic pressure, DAP – diastolic aortic pressure

Figure 3: Ramsay sedation scores in the R and RD group. 
R – Ropivacaine, RD – Ropivacaine Dexmedetomidine (P < 0.05)

There was no significant difference in the incidence 
of nausea and vomiting in either group. There was 
no incidence of persistent paraesthesias or residual 
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weakness of the operated upper limb in any patient 
before discharge from the hospital.

DISCUSSION

Brachial plexus block is commonly used as a sole 
anaesthetic technique or may be supplemented with 
GA for surgeries on the upper limb. Many adjuvants 
are added to LAs to hasten the onset and prolong 
the duration of the block.[10‑12] Dexmedetomidine, 
an alpha 2 agonist, has been used with LAs in 
regional blocks and IV regional anaesthesia and 
has been found to significantly reduce the onset 
time and prolong the duration of sensory block and 
analgesia.[4‑7,10,11,13] The action of dexmedetomidine in 
peripheral nerve blockade seems to be due to increase 
in hyperpolarization activated cation current that 
prevents the nerve from returning to resting membrane 
potential.[14] It has been used in combination with 
various LAs like levobupivacaine 0.5%,[4] bupivacaine 
0.25%[6] and ropivacaine 0.75% and 0.5%[5,7] and 
in various plexus and nerve blocks like axillary,[4] 
posterior tibial,[5] supraclavicular[6] and ulnar nerve.[7]

Good muscle relaxation is a prerequisite in 
orthopaedic procedures. Though lignocaine causes 
profound muscle relaxation, it may be associated with 
significant local nerve toxicity. Bupivacaine not only 
causes motor sparing but also has serious cardiac 
complications if accidental intravascular injection 
occurs. Ropivacaine is a newer LA which has less 
systemic cardiac and local neurological complications. 
However, ropivacaine causes a greater sensory and 
motor differential blockade than bupivacaine[3] which 
is dose dependent, with higher concentrations (1%) 
causing greater degree of motor blockade than lower 
concentration (0.5% and 0.75%).[15] Combination 
of dexmedetomidine and ropivacaine increases the 
duration of sensory blockade and analgesia,[5,7] but its 
efficacy in improving the onset time, duration and the 
quality of motor blockade has been equivocal. Rancourt 
et al. evaluated the effect of 1 µg/kg dexmedetomidine 

added to 0.5% ropivacaine in posterior tibial nerve 
block.[7] In their study, although the duration of sensory 
block was significantly prolonged (by 5.3 h), the 
motor blockade was incomplete with ropivacaine and 
dexmedetomidine did not affect the quality of motor 
block. In another recent study by Marhofer et al. the 
effect of dexmedetomidine on 0.75% ropivacaine for 
ulnar nerve block was studied.[5] They compared three 
drug regimes with ropivacaine 0.75% (R), interaction 
of ropivacaine 0.75% with systemic dexmedetomidine 
or peineural dexmedetomidine on ulnar nerve block. 
Onset of motor block was faster, and the duration 
of motor block was significantly prolonged by the 
perineural administration of dexmedetomidine.

This study was undertaken to elucidate the influence 
of dexmedetomidine added to 0.5% ropivacaine 
for supraclavicular brachial plexus block on the 
characteristics of sensory and motor block with 
particular emphasis on the quality of motor blockade. 
Addition of dexmedetomidine to ropivacaine 
0.5% shortened the onset time of motor block and 
significantly extended the duration of sensory and 
motor blocks and the duration of analgesia. Though 
the difference in the onset time between the groups 
was statistically significant, the sample size was not 
sufficiently powered to exclude an alpha error. The 
discrepancy in the onset time in the earlier study could 
have been as a result of this.[5] The duration of motor 
blockade was prolonged by 8.06 h in the RD group. 
The study had a power of 87% to detect this difference 
with an alpha error of 0.00001. We conclude that 
dexemedetomidine causes faster onset, extends the 
duration and improves the quality of motor blockade.

Intravenous dexmedetomidine acts on locus coeruleus 
and causes sedation[16] that mimics non‑rapid eye 
movement sleep. This may generate falsely high 
values on the sedation scores. Significant sedation 
with the use of perineural dexmedetomidine was 
observed in our study and was thought to be due to 
systemic absorption of dexmedetomidine. Ramsay 
sedation score was at least one point higher in the 
RD group when compared to R group. But unlike 
Rancourt et al. who observed the effect between 60 
and 120 min after the injection, the onset of sedation 
was seen as early as 10 min and patients in RD group 
continued to have a higher RSS until induction of 
GA.[7] This variation could be explained by the fact 
that the site of peripheral nerve block in both the 
studies was different and systemic absorption is 
faster with supraclavicular than posterior tibial nerve 

Table 3: Requirements of anaesthetic agents
Requirement of 
anaesthetics

Mean±SD P
R (n=16) RD (n=15)

TPS‑LOVR (mg/kg) 2.78±0.48 2.02±0.49 <0.05
TPS‑entropy (mg/kg) 5.52±1.31 4.79±1.28 0.187
Isoflurane‑et (%) 0.5±0.08 0.56±0.18 0.305
Fentanyl (mic/kg) 1 1 1
Rocuronium (mg/kg) 0.6 0.6 1
R – Ropivacaine; RD – Ropivacaine dexmedetomidine; TPS – Thiopentone 
sodium; LOVR – Loss of verbal response; Isoflurane‑et – Isoflurane end tidal; 
SD – Standard deviation
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block. Due to the sedation, the dose of thiopentone 
required for LOVR was significantly less in the RD 
group. However, when objective measure of depth of 
anaesthesia like entropy was used neither the dose of 
thiopentone for induction nor the MAC of isoflurane 
for maintainence of anaesthesia was decreased in 
the RD group. From this, we hypothesize that though 
perineural dexmedetomidine reaches the systemic 
circulation in concentrations to cause sedation, the 
blood levels are not sufficiently high to influence 
the EEG entropy. We need further studies on the 
pharmacokinetics of perineural dexmedetomidine to 
confirm this hypothesis.

Perineural dexmedetomidine causes significant 
side effects like bradycardia and hypotension.[4] The 
incidence of these side effects increases with higher 
doses. Esmaoglu et al. in their study reported 
that the addition of 100 µg of dexmedetomidine 
to levobupivacaine for axillary block caused a 
high incidence of bradycardia.[4] But when lower 
doses (1 µg/kg, an average of 50–60 µg total) were used, 
the incidence of bradycardia was not significant.[5‑7] 
The incidence of bradycardia was similar in both 
the groups in the present study. Three patients in RD 
group had transient hypotension, the incidence of 
which is similar to that reported in earlier studies.[7] 
Hypotension occurred between 15 and 60 min after 
GA was induced and was treated with IV fluids and 
mephenteramine. Therefore, we conclude that the 
interaction of perineural dexmedetomidine with GA 
does not seem to increase the incidence of bradycardia 
and hypotension.

This study has some limitations. Firstly, the fixed dose 
of 50 µg of dexmedetomidine was chosen empirically 
as earlier studies of higher doses of the drug showed 
significant bradycardia.[4] We wanted to ascertain 
whether the lower dose of the drug was effective 
in improving the quality of block without causing 
significant side effects. Secondly, a total of 7 patients 
in the study (5 in RD and 2 in R group) did not achieve 
complete blockade at the time of induction. Among the 
7, in 3 patients complete motor block was observed at 
extubation. In these patients, the onset time of motor 
blockade was taken as 45 min. In fact, the onset time 
could have been much longer.

CONCLUSION

The addition of 50 µg of dexmedetomidine to 0.5% 
ropivacaine for supraclavicular brachial plexus block 

extended the duration of the sensory and motor 
blockade and post‑operative analgesia. It improved the 
time of onset and the quality of motor blockade. Though 
perineural dexemedetomidine causes sedation, it does 
not reduce the requirement of anaesthetic agents 
when used in conjunction with GA. Further research 
is needed to study the pharmacokinetics of perineural 
dexmedetomidine and the effects of its systemic 
absorption.
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Appendix 1: Ramsay sedation score
Score 
1 Anxious, agitated, restless
2 Cooperative, oriented and tranquil
3 Responding to commands only
4 Brisk response to light glabellar tap
5 Sluggish response to light glabellar tap
6 No response to light glabellar tap

Bar coded ID card
All the members of ISA are requested to obtain their Bar coded ID.
Please send this “Update yourself form” available in Indian Journal of Anaesthesia along with One copy of Passport size 
photo: Rs.100/- for lost ID card /change of address.
(Money to be sent by DD in favour of “Indian Society of Anaesthesiologists” Payable at Kasargod, A/C No. 30641669810, 
State Bank of India, Kasargod Branch, Kerala. IFSC Code - SBIN0006715)

    Dr. Venkatagiri K M 
Secretary - ISA 

“ASHWATHI”, Opp. Ayyappa Temple, Nullippady, Kasaragod - 671121, Kerala
 Email: isanhq@gmail.com / secretaryisanhq@gmail.com    Mobile: 093880 30395

Announcement


