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INTRODUCTION:
Spinal anaesthesia is more commonly used for lower abdominal and 
lower limb surgery. It is economical, easy to use and has advantages 

[3]over general anaesthesia ; however with disadvantage of short 
duration of action. 

Regional anaesthesia may reduce the incidence of major perioperative 
complications with certain surgical procedures, including deep vein 
thrombosis(DVT), pulmonary embolism(PE), respiratory 
complications and death. In addition, it provides superior pain relief 
after orthopaedic surgery. Regional anaesthesia may provide pre-
emptive analgesia, evidence exists that regional analgesia may block 
the progression of severe acute postoperative pain into a chronic pain 

[5]syndrome.

So different additives have been co-administered into the CSF in 
conjunction with a local anaesthetic. Their co-administration allows 
for a reduction in the required dose of local anaesthetic, with the 
advantage of motor block sparing and faster recovery while still 
producing the same degree of analgesia.

Intrathecal opioids are synergistic with local anaesthetics and intensify 
the sensory blockade during Neuraxial anaesthesia. The rst report on 
the use of intrathecal opioids for acute pain treatment was in 1979 by 
Wang and colleagues. The rst reported use of intrathecal morphine 

[6]described by Racoviceanu-Pitesti.

They are transported supraspinally by bulk cerebrospinal uid(CSF) 
ow where they modulate descending inhibitory pain pathways. Their 
subsequent systemic absorption results in centrally mediated 
analgesia.

Opioids with long duration of analgesia with less adverse effect are 
[7]preferred.

Nalbuphine is a synthetic lipophilic opioid, structurally related to 
oxymorphone.

It has agonist action at the κ and antagonist activity at the μ opioid 
receptors. Site of action in the spinal cord is substantia gelatinosa.

So we decided to observe the efcacy of  Nalbuphine is an intrathecal 

adjuvant to providing good post-operative analgesia.

Methodology: 
An observational study was carried out between patients of either sex, 
aged between 18-60 years and belonging to either American Society of 
Anesthesiologists Grade(ASA)I or II.

Patients not giving c onsent, having coagulopathies and other contra-
indications for intrathecal/spinal anaesthesia, patients with pre-
existing signicant systemic diseases, pregnant females, with allergy 
to local anaesthetics and opioids and weighing more than 100kg or less 
than 40kg and height less than 150cm were excluded from the study.

Work Plan:
Informed, written, consent  was taken from the patient. All the patients 
were fasted adequately pre-operatively. Pre-medication with 
Inj.Ondensetron(4mg) intravenously and preloading with Ringer's 
lactate solution 15ml/kg over 15 min was done. Standard monitors 
were attached.

Spinal anaesthesia was performed in all patients in the sitting position. 
Under strict aseptic precautions, using 25G Quincke needle mid-line  
spinal puncture was performed at the L3-L4/L4-L5 level. After 
observing the free ow of cerebrospinal uid, Bupivacaine 15 mg + 
Nalbuphine 1.6mg  was administered.

Patients were then positioned for surgery. 

Haemodynamic variables such as Pulse, Blood Pressure, SpO2, 
Respiratory rate were noted at 0mins, 5min then every 10min till end of 
surgery.

Intra-operative hypotension, bradycardia and  respiratory depression 
were managed accordingly. Adequate intra-operative intravenous 
uids were given. 

Sensory block level (loss of pain sensation to pinprick in the 
midclavicular line) was measured every 1min until T10 level, and the 
surgeons were asked to start. Post-operatively sensory, motor blockade 
and VAS was  assessed at 0min, 30mins, 1hr then 1hourly till 6hrs.

The data was then tabulated, interpreted and conclusions drawn.
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ABSTRACT
Introduction: Intrathecal Opioids as adjuvants reduce the required dose of local anaesthetic agent, motor block sparing and faster recovery 
allowing early ambulation of patients, giving hemodynamic stability and increase the duration of analgesia[1,2]. Nalbuphine is synthetic lipophilic 
opioid[3] with agonist action at the κ and antagonist activity at the μ opioid receptors[4]. The subsequent systemic absorption of intrathecal opiods 
result in centrally mediated analgesia . 
Aim: To determine that Nalbuphine is a safe intrathecal adjuvant which provides good post-operative analgesia.
Methodology: An observational study was carried out between patients of either sex, aged between 18-60 years and falling under American 
Society of Anesthesiologists Grade(ASA)I& II.
Results: Mean duration of analgesia was 6-8hours(417±79.34 min) and incidence of Intra-operative shivering was reduced in these patients.
Conclusion: This study proves that Nalbuphine is a safe intrathecal adjuvant which provides prolonged post-operative analgesia.
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Assessment:
Ÿ The onset of sensory block (time taken from injecting spinal 

anaesthetics to achievement of highest level of  sensory blockade) 
Ÿ Maximum level of sensory blockade  achieved. 
Ÿ Complete motor blockade(Time taken for development of Grade 

IV motor block, by Modied Bromage's criteria), 
Ÿ Duration of sensory blockade(two-segment regression time from 

highest level of  sensory blockade), 
Ÿ Duration of motor blockade(time required for motor blockade to 

return to Modied Bromage's Grade I) 
Ÿ Duration of effective analgesia(time from the intrathecal injection 

to the rst analgesic requirement, visual analogue  scale [VAS] 
score ≥3). 

Ÿ Any side-effects: hypotension, bradycardia, respiratory 
depression (respiratory rate <10 or SpO2 <90%) nausea, emesis 
and pruritus were recorded and treated accordingly.

Sample Size: 40 patients were included in this study.

Type of study: Observational Study.

Observations:
Demographic Characteristics:

Incidence of Intra-Operative and Post-Operative Complications:

Result:

DISCUSSION:
In the present observational study, we found that intrathecal 
Nalbuphine when added to hyperbaric bupivacaine provides 
prolonged sensory and motor blockade in the patients and good post-
operative analgesia without any signicant complications.

Highest level of sensory blockade achieved was 8.16±1.27mins. Our 
[8]results were comparable with the study done by Verma et.al;  where 

they used intrathecal Nalbuphine(2mg) with 2.5ml of 0.5% 
bupivacaine and found that time required to reach maximum sensory 
level was 9.20±1.34mins. In our study, two segment regression time 
was found to be 179.75±24.02min. Our result were comparable with 

[9]Ahmed et al;  They, after evaluating the potentiating effects of 3 
different doses (0.8, 1.6 and 2.4mg), observed two segment regression 
time was maximum with 1.6mg dose.

[4] [10] As per Mukherjee et al; and Jyoti et al; most effective dose of 
intrathecal Nalbuphine was 0.4mg and 0.8mg respectively. Also we 
did a pilot study and found that 0.8mg dose was not effective and 

[8]Verma et al  study showed best results with 1.6mg dose so we have 
chosen 1.6mg dose in our study.

The  mean  du ra t i on  o f  mo to r  b lock  was  found  t o  be 
263.50±36.34minutes. Similar observations were found in study 

[11]conducted by Pallavi Ahluwalia et al; . They observed duration of 
motor blockade in patients receiving Nalbuphine intrathecally to be 
256.41±33. 41mins.

The intra-operative mean arterial pressure at baseline was 
92.82±7.78mmHg. Compared to baseline values, a gradual reduction 
in the mean arterial pressure was observed. The mean arterial pressure 
at 180minutes was 86.01±4.63mmHg. 

This difference was not clinically signicant (Increase is not more than 
20% from base line) and didn't require clinical intervention.

Comparable hemodynamic stability was observed in similar study 
[10]done by Jyothi B, Shruti Gowda;  In a comparative study for 

analgesic effect of different doses of intrathecal Nalbuphine 
hydrochloride with bupivacaine and bupivacaine alone, Pallavi 

[11]Ahulwalia et al;  also observed similar hemodynamic changes after 
giving intrathecal Nalbuphine with Bupivacaine.

Hydrophilic opioids such as morphine, demonstrate greater spread as a 
result of slower uptake and elimination from the CSF, hence having a 

[3]greater risk of late respiratory depression than lipophilic opioids.  
Since respiratory depression is predominantly μ receptor-mediated 
and Nalbuphine is a μ receptor antagonist, respiratory depression 

[12,13]  effect is expected to be attenuated by nalbuphine. as found by 
Recart A et al in their study.

 [14]  [15]Romagnoli and Keats,  Tiwari et al. : Nalbuphine exhibits  ceiling 
effect for respiratory depression.

Nalbuphine has a slower onset of action as compared to Fentanyl due 
[16]to its lesser lipophilic nature.

Intrathecal nalbuphine has antishivering effect due to its κ receptor 
 [17] action. as demonstrated by Ashraf M. Eskandr et aI their study.

[18]Sapate et al.  in 2013 concluded that intrathecal nalbuphine added to 
bupivacaine provides better quality of block and longer post-operative 
analgesia (8–9 hours) than bupivacaine alone without any signicant 
adverse effects. 

Limitations: 
1. This study is  done in a limited population. Hence we recommend 

a multi-centric trial using a larger population.
2. The study was an observational study with no comparable group. 

Hence we suggest a randomized control trial with another group to 
justify the efcacy of Nalbuphine over other additives.

CONCLUSION:
This study proves the efcacy of Nalbuphine (1.6mg) as a safe 
intrathecal adjuvant.

It provides prolonged sensory and motor blockade in the patients and 
good post-operative analgesia without any signicant complications.

Nalbuphine had an added advantage of reduced incidence of 
respiratory depression, nausea, vomiting and shivering over other 
opioids.
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Demographic characteristics:
Age 37.85 ± 23.5 years
Sex (M:F) 1:1
ASA (I:II) 11:9
BMI 24.22 ± 3.12 kg/m2

Intra-operative Complications:    
Pruritis 0

Nausea and vomiting 0
Hypoxia 0

Tachycardia 0
Bradycardia 0
Hypotension 1

Post-operative Complications:
Nausea, Vomiting 0

Shivering 0
Pruritis 1

Respiratory Depression 0
Bradycardia 0
Hypotension 0

Sedation 0

Summary of result
Duration of analgesia 417 ± 79.34 min
Onset of sensory block 6.47 ± 0.81 min
Time required for max sensory level 8.16 ± 1.27 min
Regression of block by 2 segment 179.75 ± 24.02 min
Onset of motor block 8.94 ± 1.27 min
Complete recovery of motor block 263.50 ± 36.34 min
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