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ABSTRACT 

The objective of the study was to compare the efficacy of butorphanol and 

nalbuphine as an adjuvant to local anaesthetics in relation to onset, degree and 

recovery time of sensory and motor blockade in orthopaedic procedures done under 

spinal anaesthesia. In a Randomized double blind study, 90 cases of ASA grade 1 & 2 

between the age of 18-60yrs of either sex undergoing elective lower limb orthopaedic 

procedures were allocated into three groups of 30 each. GroupA  received intrathecal 

0.5% hyperbaric bupivacaine 2.8ml  with 0.4 ml of normal saline(n=30).Group B 

received intrathecal 0.5% hyperbaric bupivacaine 2.8ml  with Butorphanol   

25microgram.(n=30) Group C received intrathecal 0.5% hyperbaric bupivacaine 

2.8ml with nalbuphine 400microgram.(n=30).vital parameters, onset, level, duration 

and regression of sensory& motor block ,duration of effective analgesia were 

recorded and compared. Analysis of variance (ANOVA) and Tukey’s post hoc test. 

Intrathecal administration of Butorphanol(141.6±7.2 min) and 

Nalbuphine(144.5±7.1min) prolongs 2 segment regression time compared to 

bupivacaine with Normal saline(118.3±12.5min) without altering the duration of 

motor blockade. Duration ofeffective analgesia was 191.8±19,272.8±17.2 min and 

270.0±27.4 min3min in Group A, Group B and Group C respectively. Postoperative 

side effects were comparable in all the three groups. Both nalbuphine and butorphanol 

given intrathecally along with hyperbaric Bupivacaine prolong the duration of 

effective analgesia. 
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INTRODUCTION 

Using opioids intrathecally dates back to 1979 by Wang and his colleagues for 

acute pain management.1Combining opioids with local anaesthetics has got a 

synergistic effect, improving the intra and post operative analgesia. A combination of 

these agents reduces the side effects caused by either of them due to decrease in dose 

required to achieve the desirable effects especially in geriatric patients. Both the 

opioids chosen, Nalbuphine and Butorphanol belong to phenanthrene group of agonist 

–antagonists, having agonist action on kappa receptor and antagonistic or partial 

agonist property at mu receptor. They are synthetically prepared, having similar 

pharmacological properties. Many studies have shown that, they can be used as 

intrathecal opioid adjuvants with local anesthetics to provide quality intra and post-

operative analgesia. They are widely available without restriction as compared to 

some of the potent opioids like morphine or fentanyl. 

Orthopaedic procedures in geriatric patients require reduced dose of bupivacaine 

because of anatomical and physiological changes along with associatedcomorbid 

conditions. We therefore conducted this study to evaluate the efficacy of butorphanol 

and nalbuphine as adjuvant to bupivacaine in orthopaedic surgeries. 

Methods: 

The study was approved by the institutional ethical committee and written informed 

consent was obtained from all patients. A Randomised double blind study of 90 cases 

of ASA grade 1 & 2 between the age group 18-70yrs undergoing elective lower limb 

orthopaedic procedures between December 2012 to May 2013.  Patients were 

randomly allocated to one of the three groups(n=30). 

Group Areceived intrathecal 0.5% hyperbaric bupivacaine2.8ml with 0.4 ml of 

normal saline ( n=30). 

Group B received intrathecal 0.5% hyperbaric bupivacaine 2.8ml with 

Butorphanol25micrograms in 0.4 ml.(n=30) 

Group C received intrathecal 0.5% hyperbaric bupivacaine 2.8ml with nalbuphine 

400microgram in 0.4 ml. (n=30) 

The baricity of the drugs were comparable. The drugs were prepared by one of the 

author who did not take part in the study. An experienced Anaesthesiologist who did 
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not participate in the study performed the SAB and was blinded to the study drug 

used. Patients with history of adverse response to bupivacaine, nalbuphine and 

butorphanol, pregnancy, or patients suffering from peripheral or central neurological, 

cardiac, respiratory, hepatic, renal disease or body weight more than 100 kg or less 

than 40 kg and height more than 180cm or less than 145 cm or with contraindication 

to SAB were excluded from the study. 

All patients underwent complete general physical examination and systemic  

examination  and  were explained  about  the  linear  visual analogue scale scoring  

system  for  pain  during  the  preanesthetic check-up. In the operation theatre, an 

intravenous line was established. The intrathecal drugs were prepared beforehand to 

maintain the blinding process. Baseline heart rate, systolic blood pressure, diastolic 

blood pressure, respiratory  rate and  peripheral  arterial  oxygen  saturation  were  

recorded  for  all  subjects. All patients received 10ml/kg of lactated ringer solution as 

preload within 20-30 minutes. Subarachnoid block was performed under strict aseptic 

conditions in the sitting position at the level of L3-4 Intervertebral space using 23G 

Quincke spinal needle. The midline approach was used to perform the spinal blocks 

after infiltrating the skin with 1ml of 2% Lidocaine. Following the subarachnoid 

block, the patient was put in supine position. Intraoperative, vitals were recorded at 

5minutes intervals for the first 20 minutes from the time of injection of spinal solution 

and there after every 15 minutes for the complete period of surgery. This data were 

recorded by the primary investigator, who was unaware of the patient allocation. 

Hypotension more than 20% of base line was treated with fluid boluses and 6mg IV 

boluses of Mephentermine, while bradycardia (HR<50bpm) was  treated with 0.6mg 

IV atropine. The highest level of sensory block was determined in the midclavicular 

line bilaterally, by pinprick test using a 20-G hypodermic needle every 2miutes till the 

level was stabilized for four consecutive tests. Further sensory testing was performed 

at 20- min intervals till 2 segment regression. Motor block was assessed using the 

modified Bromagescale , till achievement of the highest motor level. Side effects such 

as hypotension, bradycardia, nausea, vomiting, sedation, pruritus, shivering and 

respiratory depression were recorded. The quality of postoperative analgesia was 

assessed using LVAS at 15min, 30min and thereafter every 30minutes, till 2 hours 

postoperatively; and then every hour, till 4 hours postoperative duration. The time of 

first request of rescue analgesia was recorded. 
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A sample of 12 in each group was derived taking an α value 5% and β value of 

80%.we considered a sample size of 30 in each group to test the hypothesis. The data 

were complied and analysed using one way ANOVA  and Tukey’s post hoc test with 

the help of SPSS.A  p  <0.05 was considered statistically significant. 

Results: 

The three groups were comparable with regards to age, height and duration of 

surgery. There were no difference in the demographical profile i.e. age , sex, height, 

ASA grade, duration of surgery between three groups were comparable and 

statistically not significant  . 

TABLE I 

Parameter Group A Groupb GroupC 

Age(year) 42.8±4.766 45.10±2.758 46.4±4.022 

Height(cm) 156.6±4.287 161.0±6.58 162.0±3 4.197 

Duration of 

Surgery(min) 

130.0±6.158 130.0±6.158 127.50 ±5.373 

Data is Presented as Mean±SD 

On intra group comparision after SAB, there was no statistically difference in the 

intraoperative PR ,BP, RR and Spo2 between the groups. 

Onset time for sensory and motor blockade in all the three groups were comparable 

and not statistically significant. Maximum sensory level achived was T6, we were 

able to achieve sensory level up to T10 in all cases. Two segment regression time for 

sensory blockade and duration of analgesia was significantly prolonged in both 

butorphanol and nalbuphine groups compared to bupivacaine only group, p<0.005.  

TABLE 2 
Parameters Bupivacaine 

(A) 

Butorphanol 

(B) 

Nalbuphine 

(C) 

  

 Mean SD Mean SD Mean SD P* 

Value, 

signif 

Significant 

pairs** 

ONSET TIME TO  

SENSORY 

BLOCKADE(SECS) 

122.8 18.9 120.8 17.4 121.4 12.7 P<0.18 

NS 

- 

2 SEGMENT 

REGESSION TIME(MIN) 

118.3 12.5 141.6 7.2 144.5 7.1 P<0.001 

HS 

I&II,I&III 
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ONSET TIME TO 

COMPLETE MOTOR 

BLOCKADE(MIN) 

5.8 0.3 5.9 0.4 5.9 0.4 0.23 NS - 

DURATION OF MOTOR 

BLOCKADE(MIN) 

139.8 11.1 139.5 8.4 142.2 6.7 0.45 NS - 

DURATION OF 

EFFECTIVE 

ANALGESIA(MIN) 

191.8 19.3 272.8 17.2 270.0 27.4 P<0.001 

HS 

I&II,I&III 

* Oneway ANOVA test 

** Tukey's post hoc test 

 

Post operatively side effects like PONV were comparable in all the groups.we did not 

come across any case of pruritis, respiratory depression. 

Discussion: 

Low dose bupivacaine although reduces the cardiovascular effects, it was not 

enough to provide adequate level of sensory blockade and  prolonged post operative 

analgesia.4Intra thecalopiodsused as adjuncts are capable of producing analgesia of 

prolonged durationbut allow early ambulation of patients because of their sympathetic 

and motor nerve sparing activities. 

Local anesthetics such as bupivacaine act mainly by blockade of voltage gated Na+ 

channels in the axonal membrane and presynapticinhibiton of calcium channels.7Both  

butorphanol and nalbuphineexert their action by opening K+ channels and reducing 

the Ca++ influx, resulting in inhibition of transmitter release. A combination of these 

effects may explain the observed  synergism between bupivacaine  and 

butorphanol/nalbuphine. The synergism is characterized by enhanced somatic 

analgesia without an effect on the degree of level of local anesthetic induced 

sympathetic or motor blockade. We chose the dose 0.4 mg of Nalbuphine as this dose 

provided better post operative analgesia with significantly lower side effects 

compared to other doses. 

In our study, there  was not much of a difference for the onset of sensory and motor 

blockade in all the three groups(table 2), which is in accordance with the  previous 

studies of Mukherji et al.andkumar et al.9,10The highest sensory  level achieved across 

all groups were comparable(T10).  Two segment regression time was significantly 

prolonged in group B and group C compared to group A(p<0.001) which supports the 

results obtained from  previous studies.9,10Duration of effective analgesia ie. Time for 
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the first rescue analgesic when VAS≥4, was significantly prolonged in group B and 

group C compared to group A(p<0.001). Results obtained was comparable to previous 

studies in nalbuphine group.9 In Butorphanol group duration of analgesia  was shorter 

compared to the study done by Kumar et al. This can be explained by the fact that in 

our study highest sensory level attained was T10 (median) compared to T7 (median) 

in previous study. No incidence of side effects like pruritis, respiratory depression 

noted in group Band group C. 

To conclude, both nalbuphine or Butorphanol in combination with low dose 

hyperbaric bupivacaine(14mg) are equally efficacious  in patients undergoing lower 

limb orthopedic surgeries instead of bupivacaine alone  because: 

1) Both opioids are easily available in the market when compared to morphine and 

fentanyl, hence useful in peripheral setup. 

2) Haemodynamic stability with these combinations. 

3) Prolonged duration of  sensory analgesia 

4) Lesser side effects compared to morphine. 
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