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Abstract: Background and Objectives: Lumbar plexus and sciatic nerve block is a common anesthetic and antalgic 
technique for lower extremity surgery. However, limited duration of analgesia is hardly sufficient to avoid the de-
mands for opioids. This study we investigate the effect of adding dexmedetomidine to ropivacaine for lumbar plexus 
and sciatic nerve block. Methods: The double-blind, randomized trial enrolled 90 patients scheduled for lower 
extremity surgery. Group ropivacaine (R) received 0.5% ropivacaine for lumbar plexus and sciatic nerve block and 
i.v. normal saline. Group ropivacaine plus perineural demedetomidine (RpD) received 0.5% ropivacaine containing 
1 μg/kg dexmedetomidine for nerve block and i.v. normal saline. Group ropivacaine plus systemic demedetomi-
dine (RsD) received 0.5% ropivacaine for nerve block and i.v. normal saline containing 1 μg/kg dexmedetomidine. 
Sensory and motor block onset times, durations of block and analgesia, haemodynamic parameters and sedation 
level were recorded. Results: The onset time of sensory and motor block were shorter in group RpD than group R 
and RpD (P < 0.05). The duration of block and analgesia were longer in group RpD than group R and RpD (P < 0.05). 
HR and MAP in group RpD and RsD were lower than group R (P < 0.05). Ramsay scores in group RpD and RsD were 
higher than group R (P < 0.05). There weren’t bradycardia, hypotension, hypoxemia, in each group. Conclusions: 
Addition of dexmedetomidine (1 μg/kg) to ropivacaine for lumbar plexus and sciatic nerve block could decrease 
the onset time of sensory and motor block, and prolong the duration of block, and improve postoperative analgesia 
without significant side-effects.
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Introduction

Lumbar plexus and sciatic nerve block is a com-
mon intra-operative anesthetic [1] and postop-
erative antalgic technique [2] for surgery of 
lower extremity. Recent researches indicated 
that long acting local anaesthetics, such as 
ropivacaine and bupivacaine, could provide reli-
able postoperative analgesia about 8 to 14 
hours [3-6]. However, the limited duration of 
analgesia is hardly sufficient to avoid the 
demands for opioids. Moreover, patients usu-
ally complain pain during the first postoperative 
night, which is negative for rehabilitation, even 
causes cardio-cerebral events. To prolong the 
duration of block for postoperative analgesia  
is an unresolved problem for peripheral nerve 
block. Continuous catheter technique is a 

method to increase the duration of analgesia, 
but there are some complications such as  
catheter displacement [7] and infection [8-10]. 
Therefore, an increasing number of anesthesi-
ologists are committed to improving single-shot 
blocks. Evidences suggest adjuvant drugs, 
alpha-2 adrenergic receptor agonists and dexa-
methasone, can increase the duration of local 
anesthetics for peripheral nerve block [11-13].

Dexmedetomidine, similarly with clonidine, is a 
highly selective alpha-2 adrenergic receptor 
agonist. Experimental and clinical researches 
indicated that adding dexmedetomidine to  
local anesthetics for peripheral nerve block 
produced an increase in the duration of senso-
ry and motor block [14, 15]. However, its clinical 
use in lumbar plexus and sciatic nerve block 
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has not been reported. In this research, we 
aimed to investigate the effect of adding dex-
medetomidine to ropivacaine for lumbar plexus 
and sciatic nerve block.

Methods

The present study was a prospective, double-
blind, randomized controlled trial, which was 
conducted at the Department of Anesthesiology, 
the First Central Hospital of Baoding, China. 
After approved by ethical committee of our 
institution and informed consent, 90 ASA physi-
cal status I-II patients scheduled for lower 
extremity and foot surgery under lumbar plexus 
and sciatic nerve block. Exclusion criteria 
included use of adrenoreceptor agonist or 
antagonist during the last two weeks, allergy  
to the study drugs, difficulty in cooperating or 
quantifying pain using a visual analog scale 
(VAS), history of cardiac, respiratory, hepatic, or 
renal impairment, coagulopathy or bleeding 
diathesis, infection at the injectionsite, and 
pregnant women. 

In the operation room, oxygen was delivered by 
face mask, and an 18 G intravenous cannula 
was inserted in patient’s left forearm. Patient 
was monitored by electrocardiogram and pulse 
oximeter. A right radial arterial catheter was 
inserted for continuous arterial pressure moni-
toring. Before lumbar plexus and sciatic nerve 
block were performed, patients were not pre-
medicated and the basal value of heart rate 
(HR), mean arterial pressure (MAP), peripheral 
oxygen saturaton (SpO2) and sedation levels 
according to Ramsay score were recorded. The 
patient was turned to the right lateral position 
with the hips and knees flexed to approximately 
45 degree. The lumbar plexus was located 
using an 100 mm insulated short-beveled  
stimulating needle (PAJUNK®, PAJUNK GmbH 
Medizintechnologie, Germany), connected to  
a nerve stimulator (PAJUNK®, PAJUNK GmbH 
Medizintechnologie, Germany), set at an initial 

ml study drug was injected. Meanwhile, the sci-
atic nerve was achieved following the method 
of Labat [17]. Contraction of gastrocnemius 
muscle in response to a current less than 0.5 
mA at 1 Hz confirmed the sciatic nerve injected 
site had been reached, and then, after negative 
aspiration, 20 ml study drug was injected.

Patients were randomly allocated using an 
online research randomizer (http://www.ran-
domizer.org) into three groups (30 patients 
each). The ropivacaine (R) group received lum-
bar plexus and sciatic nerve block with 0.5% 
ropivacaine 50 ml and i.v. normal saline 50 ml. 
The ropivacaine plus perineural demedetomi-
dine (RpD) group received 50 ml 0.5% ropiva-
caine containing dexmedetomidine (1 μg/kg) 
for lumbar plexus and sciatic nerve block and 
i.v. normal saline 50 ml. The ropivacaine plus 
systemic demedetomidine (RsD) received 50 
ml 0.5% ropivacaine for lumbar plexus and sci-
atic nerve block and i.v. normal saline 50 ml 
containing dexmedetomidine (1 μg/kg). In the 
RsD group, patients received dexmedetomi-
dine 1 μg/kg in normal saline 50ml systemi-
cally over 600 s. In both other groups, 50 ml 
saline was administered over 600 s. The study 
drugs were prepared by a nurse who was not 
involved in block performance or assessment. 
Patients, anaesthetists performing the nerve 
block, and investigators evaluating outcomes 
were unaware of the group assignment and not 
informed as to the identity of the study drug. 

Sensory block of lumbar plexus and sciatic 
nerve territory 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 (anesthesia). Motor 
block was evaluated by plantar or dorsal flexion 
of foot and elevation of thigh using a 3-point 
scale: 0 = normal motor function, 1 = reduced 
motor strength, but some perceptible move-
ment, 2 = complete motor block. Sensory and 
motor blocks were evaluated every 3 minutes 

Table 1. Demographic data and duration of surgery (n = 30 in each 
group). Data are expressed as mean ± SD

Group R Group RpD Group RsD
Age (years) 40.23±6.54 41.33±5.52 39.42±7.16
Height (cm) 168.59±9.12 171.16±2.32 172.61±8.74
Weight (kg) 64.31±6.83 68.51±6.43 66.22±7.97
Gender (M/F) 14/16 17/13 15/15
Duration of surgery (minutes) 92.58±14.15 102.61±11.86 104.52±12.28

amperage of 1.5 mA. 
Lumbar plexus blockade 
was done following Win- 
ne’s approach [16]. The 
lumbar plexus injection 
site was confirmed by 
contraction of the quadri-
ceps and patella with a 
current less than 0.5 mA 
at 1 Hz, and then, after 
negative aspiration, 30 



Dexmedetomidine for lumbar plexus and sciatic nerve block

14200 Int J Clin Exp Med 2016;9(7):14198-14204

for the first 30 minutes after injection. And 
then, every 30 minutes after surgery, until the 
return of normal sensory and motor function. 
Onset time was defined as the time from the 
end of the local anesthetic injection to com-
plete sensory and motor block (score 2). 
Duration of sensory block was the time interval 
between the end of the local anesthetic injec-
tion and complete resolution from the sensory 
and motor block (score 0). The Visual Analog 
Scale (0-10) was used for evaluation of pain. 
Pethidine hydrochloride 75 mg was adminis-
tered IM when the Visual Analog Scale > 4. The 
time from the end of the local anesthetic injec-
tion to the first analgesic request was defined 
as the duration of analgesia. HR, MAP, SpO2 
and Ramsay score were recorded at 0, 5, 10, 
15, 30, 45, 60, 90, 120, 240, 720, 1440 min-
utes. Bradycardia (HR < 50 beats per minute), 
hypotension (the decrease of MAP > 20% base-
line value), hypoxemia (SpO2 < 90%), nausea 
and vomiting were defined as side-effects.

Statistical evaluation

The power analysis based on a previous study, 
published by Esmaoglu [18], which suggested a 

calculated sample size of 30 patients in each 
group would have 80% power of detecting a  
difference at a 0.05 level of significance, using 
a confidence interval of 95%. Analysis was  
performed using SPSS version 17 (Chicago-
USA). Data were presented as mean ± SD.  
Data were tested for normal distribution using 
the Kolmogorov-Smirnov test. The incidence of 
complications and gender were analysed using 
chisquare (χ2) test. Age, weight, HR, MAP, SpO2, 
onset time, duration of sensory and motor 
block, duration of surgery and duration of anal-
gesia were tested using an analysis of variance 
(ANOVA) followed by post hoc testing (Newman-
Keuls test). Kruskal-Wallis test was used for  
the comparison between the groups for seda-
tion score. A P-value of 0.05 was considered 
significant. 

Results

The demographic data and the duration of sur-
gery were similar in each group (Table 1; P > 
0.05). 

The onset time of sensory and motor block of 
lumbar plexus and sciatic nerve were signifi-

Table 2. Onset time and durations of lumbar plexus block
Group R Group RpD Group RsD

Onset time of sensory block (minutes) 14.52±3.53 9.76±3.21a,b 13.82±2.46
Onset time of motor block (minutes) 16.81±2.73 12.65±6.84a,b 18.14±3.66 

Duration of sensory block (minutes) 721.45±119.32 1198.31±144.15a,b 743.52±121.26 

Duration of motor block (minutes) 596.75±86.31 872.33±101.09a,b 623.11±113.80 

Data are expressed as mean ± SD. aP < 0.05 compared with Group R, bP < 0.05 compared with Group RsD, n = 30 in each 
group.

Table 3. Onset time and durations of sciatic nerve block
Group R Group RpD Group RsD

Onset time of sensory block (minutes) 16.73±3.91 11.32±4.64a,b 17.56±4.38
Onset time of motor block (minutes) 19.67±4.13 14.26±3.19a,b 16.91±4.26
Duration of sensory block (minutes) 659.13±116.58 998.32±94.34a,b 683.45±131.98
Duration of motor block (minutes) 553.47±96.72 792.33±142.61a,b 538.52±109.15
Data are expressed as mean ± SD. aP < 0.05 compared with Group R, bP < 0.05 compared with Group RsD, n = 30 in each 
group.

Table 4. Durations of analgesia
Group R Group RpD Group RsD

Duration of analgesia (minutes) 1047.23±189.65 1438.98±156.74a,b 1056.63±201.72
Data are expressed as mean ± SD. aP < 0.05 compared with Group R, bP < 0.05 compared with Group RsD, n = 30 in each 
group.
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cantly shorter in group RpD than group R and 
RpD (Tables 2, 3; P < 0.05), but group R and 
group RpD were comparable with respect to the 
onset time (Tables 2, 3; P > 0.05). The duration 
of sensory and motor block of lumbar plexus 
and sciatic nerve were significantly prolonged 
in group RpD than group R and RpD (Tables 2, 

levels were similar in each group at 240, 720, 
1440 minutes (Figures 1-3; P > 0.05).

Discussion

In this study, we found that the addition of 1 
μg/kg dexmedetomidine to ropivacaine for lum-

Figure 1. Intraoperative heart rates (mean value) in three groups at various 
time points. Bar indicates SD. *P < 0.05, compared with Group R; #P <0.05, 
compared with Group RpD.

Figure 2. Intraoperative mean arterial pressure (mean value) in three groups at 
various time points. Bar indicates SD. *P < 0.05, compared with Group R; #P < 
0.05, compared with Group RpD.

Figure 3. Intraoperative Ramsay score (mean value) in three groups at various 
time points. Bar indicates SD. *P < 0.05, compared with Group R; #P < 0.05, 
compared with Group RpD.

3; P < 0.05). The duration 
of postoperative analgesia 
was significantly longer in 
group RpD than group R 
and RpD (Table 4; P < 
0.05). However, there were 
no differences in the dura-
tion of block and analgesia 
between group R and group 
RpD (Tables 2-4; P > 0.05).

HR levels in group RpD at 
45, 60, 90 minutes were 
significant lower than those 
in group R (Figure 1; P < 
0.05); HR levels in group 
RsD at 10, 15, 30, 45, 60, 
90, 120 minutes were sig-
nificant lower than those in 
group R and group RpD 
(Figure 1; P < 0.05). MAP in 
group RpD at 60, 90 min-
utes were significant lower 
than those in group R 
(Figure 2; P < 0.05); MAP 
levels in group RsD at 30, 
45, 60, 90, 120 minutes 
were significant lower than 
those in group R and group 
RpD (Figure 2; P < 0.05). 
Ramsay scores levels in 
group RpD at 45, 60, 90, 
120 minutes were signifi-
cant higher than those in 
group R (Figure 3; P < 0.05); 
Ramsay scores levels in 
group RsD at 30, 45, 60, 
90, 120 minutes were sig-
nificant higher than those 
in group R and group RpD 
(Figure 3; P < 0.05), and 4 
patients led to deep seda-
tion. However, there weren’t 
other side-effects such as 
bradycardia, hypotension, 
hypoxemia, nausea and vo- 
miting in each group. HR, 
MAP and Ramsay scores 
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bar plexus and sciatic nerve block could signifi-
cantly decrease the onset time of sensory and 
motor block. Moreover, the duration of sensory 
and motor block and analgesic were signifi-
cantly prolonged. These results are consistent 
with the previous researches by Esmaoglu et 
al. [18] and Bharti et al. [19].

As an adjuvant for local anaesthetics, the anal-
gesia effect of dexmedetomidine was known 
gradually in clinical, animal and experimental 
researches [20-22]. Brummett and his col-
leagues found that adding dexmedetomidine to 
ropivacaine/bupivacaine extended the dura-
tion of sciatic nerve block in rats [20, 21]. 
Keplinger et al. reported that dexmedetomidine 
added to ropivacaine for ulnar nerve block pro-
longed the duration of sensory and motor block 
in volunteers [15]. Furthermore, Esmaoglu et 
al. showed that dexmedetomidine added to 
levobupivacaine shortens the onset time and 
prolong the duration of axillary brachial plexus 
block in patients [18]. The analgesic mecha-
nism of α2-adrenergic receptor agonists is  
multifactorial. Peripherally [23], α2-adrenergic 
receptor agonists produce analgesia by reduc-
ing the release of norepinephrine and causing 
α2-adrenergic receptor-independent inhibitory 
effects on nerve fiber action potentials. 
Centrally [24], α2-adrenergic receptor agonists 
produce analgesia by the inhibition of sub-
stance P release in the nociceptive pathway at 
the level of dorsal root neuron and by the acti-
vation of α2-adrenergic receptor in the locus 
coeruleus. In this study, dexmedetomidine 
added to ropivacaine for lumbar plexus and sci-
atic nerve block produced a no less than 50% 
increase in the duration of sensory block com-
pared with plain ropivacaine. This prolongation 
of lumbar plexus and sciatic nerve block may 
be produced by a peripheral mechanism be- 
cause intravenous infusion of the same dose 
dexmedetomidine did not caused an extension 
of peripheral never block duration. The periph-
eral mechanism also was verified by Brummett 
et al. in animals [14]. In addition, dexmedeto-
mine may cause contraction of perineural ves-
sel by coupling with alpha-2B adrenergic recep-
tor, reduce the absorption of local anesthetics 
and then prolong the duration of analgesia. 
Perineural administration of dexmedetomidine 
didn’t reduce the sensory onset time of ulnar 
nerve block in Marhofer’s study [25], which is  
in contrast to our research. This may because 

Marhofer used ultrasound guidance, which 
decreased the sensory onset time compared 
with never stimulation used in this investi- 
gation.

Sedation without respiratory depression is rec-
ognized as superiority of dexmedetomidine in 
anaesthesia and intensive care medicine. 
However, side effect associated with dexme-
detomidine is not scarce. Dexmedetomidine 
may cause a dose-related bradycardia, hypo-
tension and excessive sedation when it was 
used by intravenous injection [26], even peri-
neural administration [15]. In previous study 
[18], Esmaoglu et al. showed the lower level of 
BP and HR in dexmedetomidine group (100 μg) 
from 5 to 90 minutes after injection. Moreover, 
they observed a high incidence of bradycardia. 
However, in this study, we found that perineural 
dexmedetomidine (1 μg/kg) induced to slower 
HR from 45 to 90 minutes after injection and 
lower MAP from 45 to 90 minutes. We also 
observed systemic administration of dexme-
detomidine led to slower HR from 10 to 120 
minutes after injection and lower MAP from 30 
to 120 minutes; nevertheless, none of patients 
showed bradycardia and hypotension. This may 
be explained by our smaller dosage of dexme-
detomidine than Esmaoglu’s protocol. The site 
of action for sedative effects of dexmedetomi-
dine is locus ceruleus and is mediated by hyper-
polarization of noradrenergic neurons thus 
inhibiting noradrenaline release and inhibiting 
activity in descending medullospinal noradren-
ergic pathways. In this research, systemic 
administration of dexmedetomidine induced to 
deeper level of sedation from 30 to 120 min-
utes after injection, and 4 patients led to deep 
sedation. However, perineural administration of 
dexmedetomidine led to moderate sedation 
from 45 to 120 minutes after injection. The 
reason may be that dexmedetomidine cause 
contraction of perineural vessel, reduce the 
speed of absorption of perineural vessel and 
then reduce the concentration of dexmedeto-
midine in locus ceruleus [22]. 

There are some limitations in this research. 
Firstly, the dosage of dexmedetomidine for lum-
bar plexus and sciatic nerve block was selected 
on the basis of previous studies [19, 27]. Up to 
now, the dose-response study has not been 
done to assess the optimum dose of dexme-
detomidine for lumbar plexus and sciatic nerve 
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block. Secondly, patients in this study were 
young and healthy (ASA I-II). It has not been 
confirmed whether these results were suita- 
ble for patients of each age stages or with 
comorbidities. 

Conclusion

In conclusion, the addition of dexmedetomidine 
(1 μg/kg) to ropivacaine for lumbar plexus and 
sciatic nerve block could decrease the onset 
time of sensory and motor block, and prolong 
the duration of block, and improve postopera-
tive analgesia without significant side-effects.
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