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ABSTRACT 

BACKGROUND 

Analgesia, one of the components of triad of anaesthesia, has now extended to relief of postoperative pain, chronic pain and 

cancer pain. The spinal route of analgesia plays an important role in the intra and postoperative period. Effective postoperative 

analgesia reduces postoperative morbidity, allows early ambulation and discharge. 

 

MATERIALS AND METHODS 

This study was done in 100 patients who belonged to ASA grade I & II with age of 20-60 years and underwent elective 

infraumbilical surgeries. After thorough aseptic precaution, L1-L2 or L2-L3 space located and using a 16 gauge Huber point Tuohy 

needle, epidural space was identified with loss of resistance technique. Through the epidural catheter, a test dose of 2 mL of 1% 

lignocaine with 10 micrograms of adrenaline was injected and finally the total dose of 15 mL of 0.5% bupivacaine with injection 

nalbuphine was injected through the catheter and the patients were positioned for the surgery. The pulse rate, blood pressure, 

respiratory rate were monitored every 5 minutes. Continuous oxygen saturation monitoring was done. At the end of surgery, patients 

were observed in the recovery room and in the postoperative ward. The level of consciousness assessed ever ½ hour and graded 

according to the sedation score. Patients were asked to mark a point scale on the 10-point visual analogue scale of pain according to 

the intensity of pain. The observation was done every 30 minutes. The pain relief is graded according to VAPS. 

 

OBSERVATION AND RESULTS 

Patients in both groups were comparable in age, duration, the site and type of surgery and baseline parameters at the starting of 

procedure. There were statistically no significant differences between mean age distribution, surgery performed, duration of 

procedure and baseline parameters in both groups. In this study, rapid onset in group A patients is due to synergistic effect of 

nalbuphine and bupivacaine. In case of time of onset of motor block, the actual difference between the mean is 5.04 – the study is 

significant (P<0.000). In the group A, the regression time was the range of 60-83 minutes with the minimum VAPS was 1 and 

maximum 3. Hence, the quality of analgesia was fair in 30 (85.7%) patients and good in 5 (14.3%). In the group B, the regression 

time was the range of 54-84 minutes and the quality of analgesia was not assessed since all of them received postoperative narcotic 

supplementation after the surgery. Hence, the mean duration of surgery was 61.48 minutes, and 63 minutes in Group B. In Group A, 

patients had sedation score with mean of 0.46 (p value 0.000) which is statically significant. In Group B, all patients were awake. 

There is significance in BP maintenance in group A, whereas in group B it falls below the baseline value after 5 minutes and 15 

minutes and then raises after 30 min. and 45 minutes. No hypotension occurred in group A and in group B. 

 

CONCLUSION 

In our study, the epidural nalbuphine hastens the onset of both sensory and motor blockade and significantly prolonged the 

duration of anaesthesia and postoperative analgesia, with stable haemodynamics. 
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BACKGROUND 

The relief of pain during surgery is the raison d’etre of 

anaesthesia. The international association for the study of pain 

has defined “pain is an unpleasant sensory and emotional 

experience associated with actual or potential tissue damage”. 

Pain is always underestimated and undertreated. 
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Analgesia, one of the components of triad of anaesthesia, 

has now extended to relief of postoperative pain, chronic pain 

and cancer pain. It is achieved by use of drugs administered 

through different routes and techniques among which the 

spinal route of analgesia plays an important role in the intra 

and postoperative period1,2,3. Effective postoperative 

analgesia reduces postoperative morbidity, allows early 

ambulation and discharge. 

The spinal cord has taken the centre stage in analgesia 
practice following the demonstration of analgesia with 
intrathecal morphine4 by Yaksh and Rudy (1977). Deposition 
of drugs in the epidural and subarachnoid space paved a new 
era for pain relief. In our study, we compare the effects of 
epidural Nalbuphine and 0.5% Bupivacaine with that of 0.5% 
Bupivacaine alone in infraumbilical surgeries with respect to 
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the onset of sensory blockade, the onset of motor blockade, 
postoperative analgesia and the quality of analgesia. 
 

MATERIALS AND METHODS 

This study was done in 100 patients who belonged to ASA 

grade I & II with age of 20-60 years and underwent elective 

infraumbilical surgeries were chosen. 

 

Exclusion Criteria 

 Patients with spinal deformities. 

 Local skin sepsis. 

 Bleeding disorders. 

 Psychiatric illness. 

 

Informed consent obtained after explaining the procedure. 

Preanaesthetic assessment done to find out systemic illness 

complicating anaesthesia. 

 

Premedication  

Inj. Atropine 0.02 mg/kg given 45 minutes prior to surgery. No 

narcotic premedication. The patients were explained about the 

10-point visual analogue of pain scale. The patients were 

randomly chosen into two groups. 

 

Group A 

Received 15 mL of 0.5% bupivacaine with nalbuphine 10 mg. 

 

Group B 

Received 15 mL of 0.5% bupivacaine alone. 

 

TECHNIQUE 

An intravenous line with dextrose normal saline started. 

Baseline recording of pulse rate, blood pressure, respiratory 

rate and oxygen saturation noted down. Patients were placed 

in the right lateral position on a horizontal table with head 

supported by a pillow. 

After thorough aseptic precaution, L1-L2 or L2-L3 space 

located and using a 16 gauge Huber point Tuohy needle 

epidural space was identified with loss of resistance technique. 

Epidural catheter was inserted and fixed. 

Aspiration was done to rule out subarachnoid or 

intravascular placement of the catheter. A test dose of 2 mL of 

1% lignocaine with 10 micrograms of adrenaline was injected 

through the catheter and finally the total dose of 15 mL of 0.5% 

bupivacaine with injection nalbuphine was injected through 

the catheter and the patients were positioned for the surgery. 

The level of sensory blockade was assessed every 2 

minutes. The time taken for level of block at T10 and the 

maximum time for maximum level of block noted down. The 

time taken for grade 3 motor block noted down. Surgeons 

were asked to proceed with the surgery only after the 

maximum level of blockade was established. The 2 segment 

regression time was noted. The pulse rate, blood pressure, 

respiratory rate were monitored every 5 minutes. Continuous 

oxygen saturation monitoring done. A fall in systolic blood 

pressure by 20% from the baseline value was considered as 

hypotension and managed with IV fluids, oxygen and inj. 

Ephedrine in incremental doses. At end of surgery, patients 

were observed in the recovery room for further two hours and 

sent to postoperative ward. The level of consciousness 

assessed ever ½ hour and graded according to the sedation 

score. 

Patients were asked to mark a point scale on the 10-point 

visual analogue scale of pain according to the intensity of pain. 

The observation was done every 30 minutes. The pain relief is 

graded according to VAPS as follows. 

VAPS      Quality of Analgesia 

0-1       Excellent 

1-4       Fair 

4-6       Good 

6-8       Slight 

8-10       No relief 

 

Duration of Analgesia 

The duration of analgesia was taken as the period from the 

time of giving epidural analgesia till the patient’s first 

requirement of systemic analgesic medication. Supplementary 

analgesia was given when VAPS was more than 6. 

 

Sedation Score Level 

The level of sedation assessed every 30 minutes and graded 

according to the sedation score (Brain and Ready). 

0 - Fully awake. 

1 - Normal sleep. 

2 - Drowsy, arousable on touch. 

3 - Drowsy, arousable to painful stimuli. 

4 - Somnolent. 

 

The side effects due to Nalbuphine like nausea, vomiting, 

pruritis, urinary retention were noted down. Comparison 

between group A and group B were done using students ‘t’ test 

and the level of significance was taken below 0.05. 

 

OBSERVATION AND RESULTS 

Patients in both groups were comparable in age, duration, the 

site and type of surgery and baseline parameters at the 

starting of procedure. (Table 1, 2 &3). The observations 

recorded in this study are given as follows. 

 

Results of Study Characters and Baseline Measurement 

Age: Group A: The mean of 43.26. 

Group B: The mean of 43.20 

‘t’ test (p value) 0.974 

Age Distribution: t test is 0.792 

Surgery Performed: 0.766 (chi-square) 

Duration of Procedure 

 

Group A B t 
 61.4 63 0.273 

Systolic BP 118.12 121.32 0.276 
Pulse Rate 80.56 80.34 0.858 

>0.05 insignificant 
 

t (table value)= 0.05 
There was statistically no significant difference between 

mean age distributions, surgery performed duration of 
procedure and baseline parameters in both groups. 

 

Results of Variables of Study Characters Between 2 

Groups 

The significance between the study and control groups was 

tested using the standard error of difference between the 

means. 
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Time of Onset of Sensory Block (Table. 4) 

In group A, the minimum time was 3 minutes and maximum 8 

minutes with a mean time of 5.22. In group B, the minimum 

time was 6 minutes and maximum 12 minutes with a mean 

time of 9.52 minutes. 

R. Fournier et al Oct 1998 studied and reported the 

administration of intrathecal nalbuphine resulting in a 

significantly faster onset related with the time to the lowest 

pain score (18 + 11 Vs. 66 + 75 minutes, P < 0.001). 

In the study also rapid onset in group A patients is due to 

synergistic effect of nalbuphine and bupivacaine. 

 

Time of Onset of Motor Block (Grade 3) 

All patients both groups developed Grade 3 motor block. The 

time latency for complete blockade was taken as the onset of 

motor block. 

In group A, the minimum time was 5 minutes and 

maximum 10 minutes with a mean time of 7.8. 

In group B, the minimum time was 9 minutes and 

maximum 15 minutes with a mean time of 12.84 minutes. 

Since actual difference between the mean is 5.04 – the 

study is significant (P < 0.000). 

 

2 Segment Regression Time (Table 4) 

In the group A, the regression time was the range of 60-83 

minutes with mean of 70.14. 

In the group B, the regression time was in the range of 54-

84 minutes with mean of 67 with P < 0.009 which is significant. 

 

Quality of Analgesia 

The minimum VAPS was 1 and maximum 3 in Group A in the 

mean of 1.86. 

In group B, the quality of analgesia was not assessed since 

all of them received postoperative narcotic supplementation 

after the surgery. 

In group A, the quality of analgesia was fair in 30 (85.7%) 

patients and good in 5 (14.3%). 

Supported by the study of Donadoni R et al 1988 in which 

concluded that nalbuphine was far superior in onset duration 

and quality of pain relief in orthopaedic surgeries when 

compared to pethidine. 

 

Duration of Surgery 

In Group A, the mean duration of surgery was 61.48 minutes, 

and 63 minutes in Group B; t value is 0.27. 

 

Sedation 

In Group A, 23 patients had sleep resembling natural sleep 

with sedation score of 1 and 27 patients with sedation score of 

2 with the mean of 0.46 (p value 0.000) which is statically 

significant. 

In Group B, all patients were awake. 

KC 1983 studied the role of epidural analgesic and 

sedatives in the management of pain and agitation in which he 

compared nalbuphine with other narcotics. 

 

Respiratory Rate 

Respiratory rate< 10/minute was not noted in any of the 

patients. 

 

 

 

Oxygen Saturation 

Measured by pulse oximetry was maintained above 95% in all 

patients. 

Group A    98.8. 

Group B    97.2 

t test (p value is 0.000) which is significant. 

 

Changes Blood Pressure 

There is significance in BP maintenance in group A throughout 

the procedure as shown in table 5, whereas in group B it falls 

below the base line value after 5 minutes and 15 minutes and 

then raises after 30 min and 45 minutes. 

 

Changes Pulse Rate 

No hypotension occurred in group A and in group B as shown 

in table 6. 11 patients had hypotension. In contrast to 

pentazocine and butorphanol, nalbuphine does not increase 

systolic blood pressure and pulmonary arterial pressure, heart 

rate (or) atrial filling pressure (Lee et al; 1976). 

 

Side Effects 

Nausea And Vomiting occurred in 1 patient in group B. 

Urinary Retention could not be studied as the patients were 

catheterised at the end of surgery. 

Parker et al studied the interaction between nalbuphine 

and hydromorphone and concluded that the combination of 

hydromorphone 0.075 mg/mL and nalbuphine 0.04 mg/mL 

resulted in lower nausea score and decreased incidence of 

urinary retention compared with hydromorphone alone. 

 

Pruritis: No patient had pruritis in the postoperative period in 

group A and in group B. 

 

Drowsiness: In group A, no patients had sedation score of 

more than one. In group ‘B’, all the patients were awake. 

 

Respiratory Depression: Did not occur in any of the patients. 

Nalbuphine 10 to 20 mg reverses postoperative ventilation 

caused by fentanyl but maintains analgesia (Bailey et al 1987; 

Molden Hawer et al 1985). 
 

Depression of ventilation is similar to that of morphine 

until 30 mg of nalbuphine is exceeded, after which no further 

depression of ventilation occurs (ceiling effect) (Gal et al; 

1982). 
 

 

Study  

Groups 
N Mean S.D S.E 

T- Test 

(p Value) 

Age of 

the 

patient 

 

Study 

group 

(Bupi+ 

Nalbu) 

50 43.26 7.645 1.081 

0.974 

Control 

(Bupi) 
50 43.20 10.768 1.523 

Table 1: Age and Duration of the Procedure among  

the Study Groups 
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Study  

Groups 
Frequency % 

X2 

Test 

 (p 

value) 

Study 

group 

(Bupi+ 

Nalbu) 

 

20 - 30 yrs. 4 8.0 

0.792 

30 - 40 yrs. 13 26.0 

40 - 50 yrs. 25 50.0 

50 - 60 yrs. 8 16.0 

Total 50 100.0 

Control 

(Bupi) 

 

20 - 30 yrs. 8 16.0 

30 - 40 yrs. 12 24.0 

40 - 50 yrs. 19 38.0 

50 - 60 yrs. 10 20.0 

>60 yrs. 1 2.0 

Total 50 100.0 

Table 1a: Age Distribution of Study Population 

 

 

 
 

Study 
Groups 

 Frequency % 

 
Study 
group 
(Bupi+ 
Nalbu) 

TVH 5 10.0 
Herniotomy/rrhaphy 18 36.0 

Varicose Veins 13 26.0 

Appendicectomy 11 22.0 

Below-knee 
amputation 

1 2.0 

SSG 2 4.0 
Total 50 100.0 

Control 
(Bupi) 

 

TVH 4 8.0 

Herniotomy/rrhaphy 22 44.0 

Varicose Veins 9 18.0 

Appendicectomy 11 22.0 

Below-knee 
amputation 

3 6.0 

SSG 1 2.0 

Total 50 100.0 

Table 2: Surgeries Performed among the Groups 
 

Chi Square Test: p Value=0.766 

Study Groups N Mean S.D S.E 
Independent T-Test 

(p Value) 

Duration of procedure 
Study group (Bupi+ Nalbu) 50 61.48 7.538 1.066 

0.273 
Control (Bupi) 50 63.00 6.171 .873 

Baseline Systolic BP 
Study group (Bupi+ Nalbu) 50 118.12 16.529 2.338 

0.276 
Control (Bupi) 50 121.32 12.353 1.747 

Baseline Pulse Rate (5 min.) 
Study group (Bupi+ Nalbu) 50 80.56 6.276 .888 

0.858 
Control (Bupi) 50 80.34 6.022 .852 

Table 3: Group Statistics 

 

 N Mean S.D S.E 
Independent T Test 

(p Value) 

Time of onset of block 
Study group (Bupi+ Nalbu) 50 5.22 1.234 .174 

0.000 
Control (Bupi) 50 9.52 1.446 .205 

Onset of Grade 3 motor block 
Study group (Bupi+ Nalbu) 50 7.80 1.471 .208 

0.000 
Control (Bupi) 50 12.84 1.390 .197 

Two segment regression time 
Study group (Bupi+ Nalbu) 50 70.14 6.138 .868 

0.009 
Control (Bupi) 50 67.00 5.544 .784 

Duration of Analgesia Study group (Bupi+ Nalbu) 50 287.40 29.054 4.109 0.000 

Table 4: Variability of the Study Characters 

 

Time in Minutes Group A Group B t value 
5 118.12 100.4 0.276 

15 114.84 100.4 0.000 
30 119.6 113.54 0.05 
45 112.72 120.86 0.000 

Table 5: Shows the Changes in Blood Pressure 
 

Time in Minutes Group A Group B t value 

5 80.6 80.3 0.8 

15 74 89 0.000 

30 72 92 0.000 

45 72 92 0.000 

Table 6: Shows the Changes in Pulse Rate 

 

DISCUSSION 

Epidural administration of narcotics for post-surgical 

analgesia is becoming increasingly popular with more 

practitioners. This is clearly because this modality of analgesia 

has unique advantages over conventional, intermittent IV/IM 

administration of narcotics5,6. Patients given epidural 

narcotics have fewer respiratory complications and can be 

mobilised sooner in the postoperative period. 

However, the drug that has been utilised most widely, i.e., 

morphine, produces distressing side effect and sometimes 

potentially lethal complications like delayed and prolonged 

respiratory depression. Several other narcotics have been 

evaluated in order to identify a drug that affords as efficient 

analgesia but causes much less respiratory depression when 

given epidurally for epidural use. The agonist/antagonist 

narcotic agent7,8,9 can be expected to offer some scope in this 

respect, since the respiratory depression reaches ceiling level 

with higher receptor occupancy at higher dose of the drug. 

Apart from this, these drugs are not as potent as morphine in 

causing respiratory depression. In this study, neither 

bradypnoea nor frank respiratory depression was 

encountered. 

The agonist–antagonist class of drugs have the advantage 

that they trend to release less histamine and thus cause less 
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hypotension. Similarly, they also have less abuse potential. 

Thus, nalbuphine being an agonist-antagonist has all these 

advantages10,11,12. 

Epidurally administered nalbuphine reported satisfactory 

outcome with regard to quality of analgesia and incidence of 

serious complications13,14,15. In the present study also there 

was no respiratory depression and nausea and vomiting; 

however, PaCO2 level were not monitored. 

The quality of analgesia was good in patients given 

epidural nalbuphine16,17,18,19. At the end of any period of 

observation, more patients from group A had zero points on 

the VAS as compared to those from Group B. It was found that 

none of the Group B patients had zero pain score after 24 hrs. 

This could be because epidurally given nalbuphine could no 

longer provide pain relief after 24 hrs.20,21. while those in 

Group B could have demanded and obtained analgesia shortly 

before pain score was measured. 

No troublesome side effects were encountered either in 

the experimental or in the control group. Some patients in 

Group A were very drowsy. After allowing them to sleep for 

half an hour, they were sufficiently awake to use the visual 

analogue scale. None required catheterisation of the urinary 

bladder. None experienced itching, vomiting, shivering, 

although other studies have reported these with extradural 

fentanyl, dimorphine and other opiates. 

It was one of the explicit aims in the present study to 

measure the duration of analgesia in the epidural group, it was 

observed that patients demanded analgesia at the end of 7 

hours (5.5 mean). In the study by Weksler et al, epidural 

nalbuphine provided a mean duration of analgesia for 8 hrs. 

and 45 min. (±2.25 hrs.). 

 

SUMMARY 

In this study, epidural Nalbuphine was evaluated as an 

analgesic and its influence on BP, PR, oxygen saturation. Fifty 

adult patients undergoing infraumbilical surgery electively 

were included in the study. All were fit patients belonging to 

ASA category I/II. Fifty patients who were matched for age, 

type of surgery, duration of surgery and baseline parameters 

received analgesia according to the stranded protocol. They 

were control groups. Injection into epidural space in the study 

group was given before starting of surgery. Pain was measured 

on a visual analogue scale and PR, oxygen saturation by pulse 

oximetry. 

When nalbuphine was given epidurally it provided 

excellent analgesia in the immediate intraoperative and 

postoperative period. As reported in several studies, 

nalbuphine offered good cardiovascular stability without the 

risk of several respiratory depression though it produced 

sedation in some of our patients. Our patients had good overall 

analgesia with improved respiratory function. 

Nalbuphine when used with bupivacaine decreased the 

onset time of sensory blockade and time taken for grade 3 

motor block. It produces postoperative analgesia for period of 

4-7 hours with a mean duration of 5.5 hours. 

No incidence of nausea, vomiting, shivering were noted 

with epidural nalbuphine22,23. 

Nalbuphine when combined with bupivacaine hastens the 

onset of sensory block. It is speculated that with studies 

invoking larger sample of patients, nalbuphine may well 

emerge as an alternative to other opioids for epidural use. 

 

CONCLUSION 

This prospective, randomised, single blind study, wherein 

Nalbuphine in a dose of 10 mg was added epidurally to 0.5% 

Bupivacaine for infraumbilical surgeries concludes that 

“epidural Nalbuphine hastens the onset of both sensory and 

motor blockade and significantly prolonged the duration of 

anaesthesia and postoperative analgesia, with stable 

haemodynamics”. 
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