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Background Intrathecalanesthesia with dexmedetomidine and butorphanol as adjuvant to 
levbupivacaine with the advantages of delayed onset of postoperative pain and reduced analgesic 
requirements. The aim of this study was to evaluate the effect of intravenous dexmedetomidine and 
butorphanol on prolongation of intrathecal spinal anesthesia, postoperative analgesic requirement 
and level of sedation,  
 

Methods The randomized, double blind comparative study was conducted in 30 patients in each 
groups belonging to ASA grade I, II or III, aged 2055 years admitted for lower limbs surgeries under 
spinal anesthesia. All patients were administered 15mg of 0.5% levobupivacaine for spinal anesthesia. 
Group (L) received15 mg of 0.5% levobupivacaine with normal; Group (L+D) received 15 mg of 
0.5% levobupivacaine dexmedetomidine (1μg/kg) IV; while Group (L+B) received 15 mg of 0.5% 
levobupivacaine with butorphanol (20μg/kg) IV. Characteristics of onset, two segment regression, 
time for first rescue analgesic and total dose of rescue analgesics were noted. Continuous variables 
were compared using ANOVA with post hoc analysis using Turkey’s test. 
 

Results The onset of analgesia, HR, SBP, DBP and SpO2 were comparable in all the three groups. 
The difference in the quality of analgesia was statistically significant between group L, group L+B 
and group L+D (P < 0.001). VAS score was highest in the group (L) while it was almost similar in 
butorphanol and dexmedetomidine groups. Time for first rescue analgesic and total analgesic demand 
were significantly different in all the groups.  
 

Conclusion Intravenous dexmedetomidine and butorphanol prolonged postoperative analgesia with 
spinal levobupivacaine provide better sensory blockade in both the groups. It also providing that 
sedation and additional analgesia 
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INTRODUCTION 
 

Spinal anesthesia is a common technique used in surgical 
practice, particularly advantageous for lower limb surgeries. 
[1] The spinal local anaesthetic 0.5% Levobupivacaine with 
dextrose is appropriate for surgeries lasting for 22.5 h. [2] 
Levobupivacaine is lipid soluble and highly protein 
boundamide local anaesthetic the mechanism of action and 
pharmacodynamics are similar of bupivacaine. [3] But in 
numerous adjunct such as opioids, alpha agonists among 
others have been used with local anaesthetics to prolong the 
duration of Spinal anesthesia. [3] Alpha 2 adrenoceptor 
agonists have been studied as adjuvants to spinal anaesthesia 
with promising results. It was also found to prolong spinal 
anaesthesia when used as an oral premedication and 
administered by the intravenous (IV) route. [4,5] The 
butorphanol is a weak μreceptor agonist and antagonist, it is a 

lipidsoluble narcotic with  strong kreceptor agonism. [6,7] 
Dexmedetomidine is a strong selective alpha 2 adrenoceptor 
agonist with analgesic and sedative properties. Though 
permitted for intensive care unit sedation, studies are being 
conducted on its offlabel uses. IV dexmedetomidine and 
butorphenol has been found to reduce the anaesthetic 
requirements during the general anaesthesia. [4] 
Dexmedetomidine and butorphenol has been found to exert its 
analgesic actions both at the spinal and supraspinal levels. [5] 
Kanazi et al. demonstrated a significant prolongation in the 
duration of sensory and motor block with dexmedetomidine 
used as spinal anesthesia additive for 0.5% heavy bupivacaine. 
[8] However, literature pertaining to effect of IV administered 
dexmedetomidine and butorphenol on spinal anaesthesia are 
sparse and all published studies have used 1 µ/kg bolus 
followed by infusion. [10,11] 
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We hypothesised that the IV dexmedetomidine and 
butorphenol at a loading dose followed by infusion might 
prolong the duration of spinal anesthesia with 0.5% heavy 
levobupivacaine. The primary aim of this study was to assess 
the onset and duration of sensory and motor blockade 
following IV dexmedetomidine and butorphenol 
supplementation during spinal anesthesia. We also evaluated 
the effect of IV dexmedetomidine and butorphenol addition on 
haemodynamic parameters, sedation and adverse effects if any. 
 

MATERIALS AND METHODOLOGY 
 

This prospective, randomized, double blind study was 
conducted in ninety patients with ASA grade IIII, scheduled 
for lower limb surgery under spinal anesthesia. This study was 
approved by the Institutional ethics committee and an 
informed, written consent was taken from all the patients. 
Patient’s rejections for consent, having contraindication to 
neuraxial technique and allergy to study drugs were excluded 
from the study. A computergenerated randomization list was 
used to assigned patients into the three groups.  
 

 Group (L): Levobupivacaine 15mg (3ml of 0.5%) + 100 ml 
of NS  

 Group (L+B): Levobupivacaine 15mg (3ml of 0.5%) + 
Butorphanol (20 μg/kg) 

 Group (L+D): Levobupivacaine 15mg (3ml of 0.5%) + 
Dexmedetomidine (1μg/kg) 

  

All patients were premedicated, a night before surgery with 
ranitidine 150 mg and alprazolam 0.25mg orally. All patients 
were overnight fasting and given with ranitidine 150 mg and 
alprazolam 0.25mg orally before surgery in the preoperative 
room as premedication. After IV access, patients were 
preloaded with 10 ml/kg of Ringer Lactate. In the operation 
theatre, all monitoring were placed (i.e. pulse oximeter, NIBP 
and electrocardiogram).  
 

Spinal anesthesia was given using aseptic techniques in the 
sitting position at L4L5 interspace via midline approach using 
26 Gauge Quincke needle with 3 ml of 0.5% hyperbaric 
Levobupivacaine. Patient was in supine position in operation 
table was kept the pillow under the head. Heart rate, non
invasive arterial blood pressure and SpO2 were recorded in all 
three groups preoperative, intraoperative and postoperative. 
After withdrawal of the spinal needle, heart rate and blood 
pressure  was recorded at 5 min intervals till 30 min after 
giving anesthesia and then at 10 min intervals till the end of 
surgery.  
 

Hypotension was defined as a systolic blood pressure (SBP) ≤ 
90 mm Hg or a drop ≥ 20% from baseline and was treated with 
ephedrine 6 mg boluses. Heart rate ≤55/minor drop ≥25% from 
baseline value was recorded as bradycardia and treated with IV 
boluses of atropine 0.6 mg. Sensory block was measured by 
response to pin prick in midclavicular line bilaterally using a 
needle every two minutes interval until the maximal level of 
sensory is achieved and at 3 min interval thereafter. The time 
to reach the maximum level of sensory block, time for 
regression of two segments in the maximum block height and 
first analgesic requirement was obtained. Pain was assessed 
using visual analogue scale (VAS) hourly for 24 hours. 
Duration of analgesia was recorded as time from 
administration of spinal block until the first complaint of pain 
(VAS ≥4).  
 

Total number of rescue analgesia given was noted for 24 
hours. Rescue analgesia was given with Tramadol 100 mg IV. 
Complications such as hypotension, bradycardia, nausea, 
vomiting and shivering were recorded and treated.  
 

Statistical Analysis  
 

The collected data were summarized by using statistical 
software SPSS 16.0.Data was accessed as mean (SD) and 
percentage. Continuous variables were compared using 
ANOVA with post hoc analysis using Tukey’s test. Chisquare 
test and Fischer exact test were used to compare discrete 
variables between the groups. The Pvalue ≤ 0.05 was 
measured as significant. 
 

RESULTS 
 

The gender distribution, mean age, height and weight of the 
patients and ASA grade were similar in all the study groups 
[Table 1]. The onset of analgesia was assessed with the 
addition of both butorphanol and dexmedetomidine. There was 
not significant difference (P > 0.05) in the onset of sensory and 
motor between group L, group L+B and group L+D [Table 2]. 
Moreover, the level of analgesia was also comparable in all the 
three groups. The addition of adjuncts improved the quality of 
the block as well. The difference in the quality of analgesia 
was statistically significant between group L, group L+B and 
group L+D (P < 0.05).  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Two segment regression of sensory and motor block was 
significantly different in all the three groups [Table 2]. Pre
operative HR, SBP, DBP and SpO2 were also comparable in 
all the three groups. Hemodynamic parameters were not 
significantly different in the groups throughout the study 
period [Table 3, Fig. 1, Fig. 2 and Fig. 3]. The pain scores 
were significantly lower in group L+D and L+B as compared 
to group L. Moreover there was significant difference in the 
VAS scores between groups L+B and L+D (P <0.05) 
throughout the study period [Table 4]. First time requirement 
of analgesic and frequency of rescue analgesia were 
significantly different in the groups significant difference 
(P<0.05) while there was no significantly different in the first 
time requirement of analgesic and frequency of rescue 
analgesia between groups L+B and L+D (P < 0.05) [Table 4]. 
Some side effects were founded during the study period. 

Table 1 Demographic data 
 

 Group L Group L+B Group L+D  
Age 41.03±8.33 39.27±8.14 42.3±8.38 0.367 
Sex 

Male 
Female 

 
22 (73.3%) 
8 (26.7%) 

 
24 (80.0%) 
6 (20.0%) 

 
23 (76.7%) 
7 (23.3%) 

 
>0.05 

Height 157.57±4.2156 156.9±4.22 156.33±3.65 0.498 
Weight 59.77±4.86 58.43±6.44 60.83±6.29 0.293 

ASA Grade 
I/II/III 

 
10/9/11 

 
8/11/11 

 
12/8/10 

 
>0.05 

 
Table 2 The block characteristics in all the three groups 

 

 Group L Group L+B Group L+D p- Value 
Onset Sensory 2.7±0.79 2.6±0.67 2.6±0.72 0.830 
Onset Motor 3.6±0.67 3.47±0.63 3.53±0.68 0.738 
Highest of  

sensory level 
T10 

 (T10T11) 
T10 

 (T10T11) 
T10  

(T10T11) 
 

Two segment 
regression of  
sensory block 

125.03± 
6.73 

170.53± 
10.18 

193.27± 
12.28 

<0.001* 

Two segment 
regression of  

motor block to 
bromage grade I 

115.2± 
11.15 

153.27± 
11.31 

168.9± 
11.41 

<0.001* 

 

*=Significant 
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The incidence of hypotension, bradycardia, nausea, vomiting 
and shivering were show in table 5. There was no significantly 
different in the complication between groups. Moreover, the 
hypotension, bradycardia and nausea were lower in group L as 
compared to group L+B and group L+D while the incidence of 
shivering was greater in group L. 
 
 
 
 
 
 
 
 
 

DISCUSSION 
 

Dexmedetomidine is a highly selective α2adrenoceptor 
agonist. It is used in combination with levobupivacaine for 
spinal anesthesia has been presented to create a shorter onset 
and a prolongation in sensory and motor block with improved 
hemodynamic stability and less of sedation [2]. 
Dexmedetomidine has been used for premedication and 
general anesthesia [3,4,5]. The butorphanol is a weak μ
receptor agonist and antagonist; it is a lipidsoluble narcotic 
with strong kreceptor agonism. The epidural butorphanol 
cause dose dependent increase in duration of analgesia for 
relief of post cesarean pain [6]. There have been studies which 
observed the effects of various intravenous anesthetic agents 
on the characteristics of spinal block produced by hyperbaric 
bupivacaine. In one comparative study the intravenous 
midazolam and dexmedetomidine have been shown to increase 
the duration and depth of sensory block [7]. Our study showed 
that dexmedetomidine was improved the quality of the block. 
Moreover in addition of butorphanol and dexmedetomidine to 
levobupivacaine led to a more rapid onset, denser motor 
blockade, and prolonged postoperative analgesia as compared 
to levobupivacaine alone. Similarly, various studies reported 
that the dexmedetomidine to bupivacaine leads to early onset 
of sensory and motor block with prolonged duration, and 
increased the postoperative analgesia requirement with 
decreased demand for rescue analgesia as compared to plain 
bupivacaine alone .In the this study the dexmedetomidine has 
been studied separately as intravenous adjunct to spinal 
bupivacaine but there is no study for intravenous butorphanol 
as an adjunct to spinal bupivacaine. It has been frequently used 
for postoperative analgesia; its intraoperative portion has been 
studied in our study groups. Our study not only compared the 
role of intravenous dexmedetomidine and butorphanol in lower 
limb surgeries, it also provides us an idea about their 
individual performance separately. Alpha 2 receptors are found 
in the peripheral and central nervous systems, platelets, and 

Table 3 Oxygen Saturation (SpO2) 
 

Time (hours) Group L Group L+B Group L+D P- value 
0 99.79 99 99.53 NS 
5 99.75 98.8 99.5 NS 

10 99.07 98.5 99.5 NS 
15 99.46 98.53 99.57 NS 
20 99.71 98.3 99.6 NS 
25 99.64 98 99.23 NS 
30 99.53 98.5 98.97 NS 
40 99.57 98.63 99.13 NS 
50 99.82 98.93 99 NS 
60 99.64 99 99.37 NS 
70 99.65 98.57 99.36 NS 
80 99.63 98.5 99.48 NS 
90 99.61 99.2 99.68 NS 
100 100 99 99.73 NS 

 
Table 4 Pain and analgesic usage summary (Mean±SD) 

 

 Group L Group L+B Group L+D P-value 
VAS Score 2.88 1.49 1.34 <0.001* 

Time first request of 
analgesia (min) 

141.5±11.24 195.17±16.0 210.13±13.36 <0.001* 

Frequency of Rescue 
Analgesia 

3.9±1.31 2.52±0.83 2.39±1.35 <0.001* 

 

 
Figure 1 Heart rate (Beat/min) 
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Figure 2 SPB (mmHg) 
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Figure 3 DPB (mmHg) 
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Figure 4 
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Table 5 Complications 
 

 
Group L Group L+B Group L+D P-value 

Hypotension 4 (13.33%) 4 (13.33%) 6 (20%) 0.721 
Bradycardia 5 (16.67%) 5 (16.67%) 6 (20%) 0.929 

Nausea 1 (3.33%) 4 (13.33%) 3 (10.0%) 0.391 
Vomitting 0 (0.00%) 0 (0.00%) 0 (0.00%)  
Shivering 7 (23.33%) 2 (6.67%) 2 (6.67%) 0.076 
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several other organs, including the pancreas, kidney, liver and 
eye. Intravenous dexmedetomidine have been used to increase 
the duration of sensory and motor block of isobaric 
bupivacaine [8, 9, 10].  The dose of dexmedetomidine used to 
prolong the effect of spinal bupivacaine differs between 0.25 
μg/kg to 1 μg/kg. Although, 0.25 μg/kg of intravenous 
dexmedetomidine has been initiate effective in exaggerating 
the effects of spinal bupivacine, we used single bolus dose of 
dexmedetomidine (1μg/kg) as it is recommended for loading 
dose [11]. In maximum of the studies, dexmedetomidine 
infusion used as a loading dose followed by an infusion dose 
has been found to elongate the duration of sensory and motor 
blockade. Butorphanol 2040μg/kg iv used preferable to 
fentanyl 12 μg/kg i.v. as a supplement to stable anesthesia in 
most of the studies [12]. Intravenous butorphanol is used in 
moderate to severe pain associated with as burns, renal colic, 
orthopedic surgery.  We found that butorphanol as a balanced 
anesthesia was reported to be satisfied with require less post
operative analgesia, drowsiness and sedation [13]. Intravenous 
butorphanol potentiates bupivacaineinduced sensory spinal 
block and reduces the analgesic requirement in the early 
postoperative period without prolonging motor block recovery 
time [15]. In our study, in all the groups, the mean time to 
reach maximum sensory level was achieved in control group 
followed by butorphanol and dexmedetomidine group with the 
least. Thus it is evident that both adjuncts were efficacy onset 
of sensory blockade with dexmedetomidine more effective. In 
our study, we found that the VAS score was significantly 
different in all three groups. It was maximum in the control 
group than the dexmedetomidine and butorphanol group. 
Studies have showed that ivdexmedetomidine can prolong 
time to first analgesic requirement in spinal anesthesia [16]. In 
butorphanol also the time for requirement of first analgesia 
was extended compared to control group. Similarly, epidural, 
intravenous, or intramuscular butorphanol can prolong 
analgesia of other agents and reduce opioidinduced nausea 
and pruritus.  The analgesic effect of butorphanol is influenced 
by the route of administration. Onset of analgesia is within a 
few minutes for intravenous administration and within 15 
minutes for intramuscular injection [17]. Both groups similar 
interval for requirement of first analgesia. No. of rescue 
analgesia was significantly less in dexmedetomidine and 
butorphanol than the control group. Dexmedetomidine also 
provides deep analgesia during the postoperative period. In 
another study, by Venn et al, the postoperative analgesic 
requirements were reduced by 50% in cardiac patients and less 
rescue midazolam for sedation was reduced by 80%. In our 
study we found that used loading dose of dexmedetomidine 
1μg/kg only and found to prolonged two segment regression 
time than the study using continuous infusion [18]. 
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