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Abstract 
Introduction: Infraumbilical surgeries, including lower abdominal, perineal, and lower limb procedures are 
frequently performed under regional anesthesia due to its efficacy in providing adequate sensory and motor 
blockade. Hyperbaric bupivacaine is a commonly used local anesthetic for spinal anesthesia. However, its 
limitations include hemodynamic fluctuations and insufficient postoperative analgesia. The addition of opioid 
adjuvants enhances intraoperative analgesia and prolongs postoperative pain relief. Fentanyl, a µ-receptor 
agonist, is widely used but is associated with side effects such as pruritus, nausea and respiratory depression. 
Butorphanol, a kappa-agonist and partial µ-antagonist, offers analgesia with fewer opioid-related adverse 
effects. This study aims to compare the efficacy and safety of intrathecal fentanyl versus butorphanol in 
combination with bupivacaine for infraumbilical surgeries. 
Aims and Objectives: The study aims to evaluate and compare the efficacy of fentanyl and butorphanol as 
adjuvants to intrathecal bupivacaine by assessing: 
• Onset and duration of sensory and motor block 
• Hemodynamic stability 
• Postoperative analgesic efficacy using the Visual Analog Scale (VAS) 
• Incidence of side effects 
Material and Methods: A prospective, randomized study was conducted on 100 patients (ASA Grade I-II, aged 
18-75 years) undergoing elective infraumbilical surgeries. Patients were randomized into two groups: Group F 
(fentanyl 25 mcg with 3 ml 0.5% hyperbaric bupivacaine) and Group B (butorphanol 25 mcg with 3 ml 0.5% 
hyperbaric bupivacaine). Hemodynamic parameters, sensory and motor blockade characteristics, sedation scores 
and VAS scores were recorded at regular intervals. Statistical analysis was performed using the unpaired t-test 
and chi-square test. 
Results: Both groups were comparable in demographic characteristics. The onset of sensory block was slower 
in Group B but had a significantly longer duration. The onset of motor block was similar between groups, but 
the duration was shorter in Group F. VAS scores were lower in Group B, and the time to first rescue analgesia 
was significantly prolonged compared to Group F. Hemodynamic parameters remained stable in both groups. 
Side effects such as hypotension, pruritus and shivering were more common in Group F, whereas sedation 
scores were higher in Group B. 
Conclusion: Both fentanyl and butorphanol are effective as intrathecal adjuvants to bupivacaine for 
infraumbilical surgeries. However, butorphanol demonstrated superior postoperative analgesia with prolonged 
sensory and motor blockade, reduced analgesic requirements and fewer side effects, making it a preferable 
alternative to fentanyl. 
Keywords: Intrathecal anesthesia, Bupivacaine, Fentanyl, Butorphanol, Postoperative analgesia, Infraumbilical 
surgeries. 
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Introduction 

Infraumbilical surgeries, including lower 
abdominal, perineal and lower limb procedures are 

commonly performed under regional anesthesia 
due to its predictable onset and dense sensory and 
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motor blockade. Spinal anesthesia with local 
anesthetics particularly hyperbaric bupivacaine is 
popular for these surgeries offering simplicity, 
rapid onset and fewer side effects compared to 
general anesthesia.[1]. However, bupivacaine’s use 
is limited by hemodynamic changes and inadequate 
postoperative analgesia, leading to the use of 
adjuvants to extend analgesic effects.[2] 

Opioids, combined with local anesthetics, allow for 
lower local anesthetic doses while providing longer 
anesthesia and analgesia with minimal toxicity.[3] 
They enhance intraoperative analgesia and 
postoperative pain relief, which aids in early 
physical therapy, reduces thromboembolism risks 
and stabilizes pulmonary function.[4]  

Fentanyl, a lipid-soluble pure µ-agonist, is widely 
used but causes side effects like pruritus, nausea, 
vomiting, respiratory depression and urinary 
retention due to mu receptor agonism.[5] 
Butorphanol, an antagonist at the mu receptor and 
partial kappa agonist, offers analgesia with fewer 
mu-related side effects. Its kappa receptor activity 
may cause dysphoria at higher doses but reduces 
abuse potential, making it more accessible. 
Butorphanol can be administered via various routes 
but limited data exists regarding its intrathecal use 
for infraumbilical surgeries.[6,7] 

This study aims to compare the analgesic efficacy 
of intrathecal fentanyl and butorphanol combined 
with bupivacaine for infraumbilical surgeries. It 
also evaluates their effects on hemodynamic 
parameters, sensory and/or motor block and side 
effects. The goal is to assess the safety and efficacy 
of intrathecal bupivacaine with fentanyl and 
butorphanol as additives for infraumbilical 
surgeries. 

Aim and Objectives 

Aim: To compare the efficacy between fentanyl 
and butorphanol added as adjuvants to intrathecal 
bupivacaine 

Objectives: 

To evaluate safety and efficacy of intrathecal 
fentanyl and butorphanol as adjuvants to 
bupivacaine with respect to, 

• Onset and duration of sensory block 
• Onset and duration of motor block 
• Hemodynamic stability  
• To compare the intensity and duration of 

postoperative pain relief between two groups  
• Side effects observed if any 

Material and Methods 

After getting permission from The Parul University 
Institutional Ethics Committee for Human 
Research (Approval number: PUIECHR/PIMS 
R/00/081734/5903) to carry out this study, patients 

were enrolled and study was carried out. This 
prospective interventional study involved 100 
patients, aged 18-75 years, undergoing elective 
infraumbilical surgeries, ASA grade 1 and 2, who 
provided consent. They were divided into two 
groups of 50: Group F (bupivacaine with fentanyl) 
and Group B (bupivacaine with butorphanol). The 
study was conducted for total duration of 18 
months. 

Procedure: All patients underwent a thorough 
preanesthetic check-up, including standard 
laboratory tests. The spinal anesthesia procedure 
and study details were explained in the patient's 
native language. Patients and relatives were shown 
the Linear Visual Analog Scale (LVAS)[8] for pain 
assessment, ranging from 0 (no pain) to 10 (worst 
pain imaginable).All patients fasted for 8 hours 
preoperatively. An intravenous line was secured 
and baseline vitals were recorded.  

After transferring patients to the operating table, 
baseline vital signs were recorded. Patients were 
preloaded with 10 ml/kg of Ringer lactate over 15-
20 minutes. Premedication included Inj. 
Glycopyrrolate (0.004mg/kg) and Inj. Ondansetron 
(0.1mg/kg) intravenously.  

Patients were randomly assigned to Group F or 
Group B, to receive total volume of 3.5ml 
intrathecal drugs prepared by a trained anesthesia 
provider to ensure blinding. Group F received 3ml 
of 0.5% hyperbaric bupivacaine with 0.5ml 
(25mcg) fentanyl. Group B received 3ml of 0.5% 
hyperbaric bupivacaine with 0.5ml (25mcg) 
butorphanol. Butorphanol was diluted to 50mcg/ml 
and 0.5ml (25mcg) added to the bupivacaine 
solution. Drug mixture was administered into 
subarachnoid space by using a 25G Quincke spinal 
needle at the L3-4 or L4-5 interspace. 

Evaluation: 

Sensory Blockade: Onset: Time from intrathecal 
injection to loss of pinprick sensation at the T8 
dermatome. Duration: Time from onset to sensory 
regression at the T10 dermatome. 

Motor Blockade: Evaluated using the Modified 
Bromage Score.[9] Onset: Time from injection to 
grade 3 motor block. Duration: Time from onset to 
return to grade 0. 

Hemodynamic Parameters: Intraoperative vitals 
(HR, BP, RR, SpO2) were recorded immediately 
post-block and at 5-minute intervals for 20 minutes, 
then every 20 minutes. Hypotension (<70 mmHg or 
>20% drop) was treated with fluid bolus and Inj. 
Mephentermine 6mg iv bolus. Bradycardia (HR 
≤50 bpm) was treated with Inj. Atropine 0.6mg iv. 
Respiratory depression (RR <8 or SpO2 ≤90%) 
was treated with O2 via Bains’ Circuit or face 
mask. 
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Sedation: Sedation was evaluated using the 
Ramsay Sedation Scale [10], recorded every 30 
minutes. 

Pain: Pain was assessed using the Linear Visual 
Analogue Score (LVAS) 1 minute after the 
intrathecal injection and then every 30 minutes. 
Duration of analgesia was defined as the time from 
injection to the first rescue analgesic 
administration. Rescue analgesic (Inj. Diclofenac 
75mg iv) was given when LVAS ≥4. All data was 

recorded by the primary investigator, who was 
blinded to the intrathecal solution administered. 

Results 

In present study total 100 participants were 
randomized (50 in each group) to compare 
Fentanyl (Group F) and Butorphanol (Group B) as 
adjuvants to intrathecal bupivacaine for 
infraumbilical surgical procedures. The 
demographic data of the patients is presented in 
table-1

 
Table 1: Demographic data of study subjects 

Parameters Group F Group B p value 
Age (years) 44.32 ± 14.95 42.98 ± 14.89 0.65 
Gender Male 35 34 0.82 

Female 15 16 
 
Data are expressed as “mean ± SD” and n (%). 
“p<0.05 is statistically significant by using unpaired 
t test/ chi square test.”  The difference in age 
between the two groups was not statistically 
significant, as indicated by a p-value of 0.65. The 
gender distribution between the two groups also did 

not show a significant difference, with a p-value of 
0.82. Hence the data was comparable. 

Sensory block 

Table 2 represents a comparison of sensory block 
parameters between Group F and Group B. 

 
Table 2: Comparison of sensory block parameters in both groups 

Parameters Group F Group B p value 
Onset 3.07 ± 0.12 3.51 ± 0.15   0.0074 
End 198.14 ± 8.61 233.81± 14.02  <0.0001 
Duration 195.07 ± 8.49 230.66 ± 13.87 <0.0001 
 
Data are expressed as mean ± SD. “p<0.05 
considered as statistically significant by using 
unpaired t test.” Group F had a significantly faster 
onset (3.07 minutes, p=0.0074) and shorter duration 
(195.07 minutes, p<0.0001) of sensory block 
compared to Group B (3.51 minutes and 230.66 
minutes). The sensory block ended earlier in Group 

F (198.14 minutes) than in Group B (233.81 
minutes, p<0.0001). The comparison was 
statistically significant. 

Motor block  

Table 3 represents a comparison of motor block 
parameters between two groups. 

 
Table 3: Comparison of motor block parameters 

Parameters Group F Group B p value 
Onset 5.25 ± 0.18 5.26 ± 0.19 0.86 
End 188.46 ±10.55 249.80 ±18.13 <0.0001 
Duration 183.20 ± 10.37 244.54 ± 17.94 <0.0001 
 
Data are expressed as mean ± SD. “p<0.05 
considered as statistically significant by using 
unpaired t test.”  

Table shows no significant difference in motor 
block onset (Group F: 5.25 minutes, Group B: 5.26 
minutes, p=0.86). However, Group F had a 
significantly shorter motor block duration (183.20 
minutes) compared to Group B (244.54 minutes, 
p<0.0001), with Group F's block ending earlier 

(188.46 minutes vs. 249.80 minutes, p<0.0001) 
which was statistically significant. 

Hemodynamic Parameters: No significant 
hemodynamic changes (HR, SBP, DBP, MAP, RR, 
SpO2) noted between two groups. 

VAS score: 

Table 4 represents comparison of VAS scores and 
duration of analgesia between two groups. 
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Table 4: Comparison of VAS scores and duration of analgesia between two study groups 
VAS Score Group F Group B p value 
0 min 1.6 ± 0.49 1.5 ± 0.50 0.38 
30 min 1.56 ± 0.50 1.6 ± 0.49 0.72 
60 min 1.5 ± 0.50 1.56 ± 0.51 0.60 
90 min 1.42 ± 0.49 1.4 ± 0.47 0.81 
120 min 2.46 ± 0.50 1.92 ± 0.51 <0.001 
150 min 2.4 ± 0.49 1.94 ± 0.50 <0.001 
180 min 2.7 ± 0.46 1.8 ± 0.83 <0.001 
210 min 2.88 ± .032 2.18 ± 0.82 <0.001 
240 min 2.94 ± 0.23 1.86 ± 0.81 <0.001 
270 min 4.9 ± 0.90 3.43 ± 0.52 <0.001 
300 min 3.56 ± 0.50 3.54 ± 0.35 <0.001 
330 min 2.9 ± 0.76 3.14 ± 0.57 0.11 
360 min 2.38 ± 0.49 2.48 ± 0.50 0.38 
Analgesia Time/ 1st rescue analgesia time 288.28 ± 4.01 378.1 ± 5.37 <0.0001 
 
Data are expressed as mean ± SD. “p<0.05 
considered as statistically significant by using 
unpaired t test/Mann Whitney U test.” Table shows 
no significant difference in VAS scores between 
Group F and Group B until 120 minutes. At 120 
minutes, Group F had a higher VAS score (2.46) 
than Group B (1.92, p<0.001), with this difference 

persisting until 300 minutes. Group B also had a 
significantly longer time to first rescue analgesia 
(378.1 minutes) compared to Group F (288.28 
minutes, p<0.0001). 

Sedation Score: Table 5 represents comparison of 
sedation score between two groups 

 
Table 5: Comparison of sedation score 

Sedation score Group F Group B p value 
0 min 1.94 ± 0.24 2.08 ± 0.27 0.22 
30 min 1.9 ± 0.30 3.54 ± 0.50 <0.0001 
60 min 1.94 ± 0.30 3.58 ± 0.53 <0.0001 
90 min 1.92 ± 0.27 3.51 ± 0.48 <0.0001 
120 min 1.84 ± 0.37 3.48 ± 0.50 <0.0001 
150 min 1.8 ± 0.40  2.46 ± 0.51 <0.0001 
180 min 1.78 ± 0.42 2.5 ± 0.50 <0.0001 
 
Data were expressed as mean ± SD. “p<0.05 was 
statistically significant by using Mann Whitney U 
test.” Sedation scores were similar at baseline 
(Group F: 1.94, Group B: 2.08, p=0.22). However, 
at 30 minutes, Group B had significantly higher 
scores (3.54) than Group F (1.9, p<0.0001), and 
this trend continued at 60, 90, and 120 minutes 

(Group B: 3.58, 3.51, 3.48 vs. Group F: 1.94, 1.92, 
1.84, all p<0.0001). By 150 and 180 minutes, 
Group B's scores decreased but remained 
significantly higher than Group F's.  

Side effects: Table 6 represents comparison of side 
effects between two groups. 

 
Table 6: Comparison of side effects 

Side effect Group F Group B p value 
Hypotension 5(10%) 2(4%) 0.23 
Pruritus 4(8%) 0 0.11 
Shivering 2(4%) 0 0.49 
Total  11(22%) 2(4%) 0.01 
 
Data were expressed as n. “p<0.05 was statistically 
significant by using chi square test.” Hypotension, 
pruritus, shivering was more in Group F as 
compared to Group B. 

Discussion 

Central neuraxial blockade using local anesthetics 
has expanded the anesthetist's options for delivering 
effective anesthesia while minimizing systemic side 

effects and reducing the risks associated with 
general anesthesia. In our study, we included 100 
patients aged 18 to 75 years, classified as ASA 
grade I or II, who were scheduled for infra-
umbilical surgeries, met the inclusion criteria and 
provided informed consent. These patients were 
randomly assigned into two groups of 50 each—
Group F and Group B. Group F received spinal 
anesthesia with 3 ml of hyperbaric bupivacaine 
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combined with 25 mcg of fentanyl, while Group B 
received 3 ml of hyperbaric bupivacaine with 25 
mcg of butorphanol. A comparison of age 
demographics across studies on fentanyl and 
butorphanol reveals key similarities and 
differences. Kishnani et al. [11] included patients 
aged 18 to 70 years, similar to our study. Kumar et 
al. [12] reported mean ages of 45.2 ± 15.3 years for 
fentanyl and 44.7 ± 14.1 years for butorphanol, 
indicating a middle-aged cohort. Sharma et al. [13] 
observed higher mean ages of 55.8 ± 9.8 years and 
58.1 ± 10.7 years, respectively. Basunia SR [14] 
and Chilke D [15] reported younger populations 
with mean ages around 36–37 years. In our study, 
mean ages were 44.32 ± 14.95 years for fentanyl 
and 42.98 ± 14.89 years for butorphanol, 
positioning our cohort between Sharma et al.'s[13] 
older group and the younger populations of Basunia 
SR [14] and Chilke D [15], aligning more closely 
with middle-aged demographics. A comparison of 
gender distribution across studies on intrathecal 
fentanyl and butorphanol reveals notable trends. 
Basunia SR [14] and Chilke D [15] reported 37 
males and 18 females for fentanyl, and 40 males 
and 15 females for butorphanol, showing a male 
predominance. Our study also reflects a male 
majority but with a more balanced distribution—35 
males and 15 females for fentanyl, and 34 males 
and 16 females for butorphanol. This slight shift 
indicates a relatively higher female representation 
compared to previous studies. 

Blood pressure parameters (SBP, DBP, MAP) 
showed no significant differences between groups 
and remained within safe limits. However, no 
consistent trend in mean HRs was observed, similar 
to Reddy NG et al. [6]. Upasna B et al. [16] reported 
significantly lower mean HRs and blood pressure in 
the butorphanol group between 45–90 minutes 
intraoperatively. Reddy IR et al. [17] also found 
haemodynamic parameters within acceptable limits. 
Babita [18] and Subrata [19] noted a better 
haemodynamic profile and lower hypotension 
incidence when butorphanol was combined with 
bupivacaine compared to bupivacaine alone. 

Sensory block onset times for fentanyl and 
butorphanol varied across studies. Kishnani P [11] 
reported longer times (7.1 min for fentanyl, 7.5 min 
for butorphanol), similar to Kumar B [12] (8.0 ± 1.7 
min and 8.6 ± 1.4 min, respectively). In contrast, 
Sharma A [13] recorded shorter times (4.9 ± 1.6 
min and 5.6 ± 1.9 min). Basunia SR [14] and Chilke 
D [15] reported the fastest onsets, around 3.08–3.15 
min for both drugs. Our study aligns with this trend, 
showing 3.07 ± 0.12 min for fentanyl and 3.51 ± 
0.15 min for butorphanol. Variability across studies 
may stem from differences in protocols, patient 
populations and methodologies. Sensory block 
duration for fentanyl and butorphanol varied across 
studies. Kishnani P [11] reported shorter durations 

(135 min for fentanyl, 159 min for butorphanol), 
while Kumar B [12] observed slightly longer times 
(156 ± 18.4 min and 167 ± 23.8 min, respectively). 
Sharma A [13] recorded extended durations (189.63 
± 39.29 min and 201.47 ± 37.75 min). Basunia SR 
[14] noted the shortest times (41.94 ± 1.73 min for 
both drugs), whereas Bhatia U [16] reported the 
longest (197.8 ± 15.4 min for fentanyl, 230.6 ± 24.7 
min for butorphanol). Our study closely aligns with 
Bhatia U, showing 195.07 ± 8.49 min for fentanyl 
and 230.66 ± 13.87 min for butorphanol, indicating 
one of the longest block durations reported. 

Motor block onset times for fentanyl and 
butorphanol varied across studies. Kishnani P [11] 
reported longer times (7.6 min for fentanyl, 8.1 min 
for butorphanol), while Kumar B [12] observed 
even longer durations (9.5 ± 1.8 min and 10.1 ± 1.7 
min, respectively). In contrast, Sharma A [13] 
recorded shorter times (4.12 ± 1.09 min and 4.47 ± 
1.03 min). Basunia SR [14] and Chilke D [15] 
reported similar times (5.28 ± 0.32 min for fentanyl, 
5.27 ± 0.32 min for butorphanol), aligning with 
Bhatia U [16] (5.15 ± 0.63 min and 4.93 ± 0.77 
min). Our study (5.25 ± 0.18 min for fentanyl, 5.26 
± 0.19 min for butorphanol) closely matches these 
findings, indicating a moderately quick motor block 
onset. Motor block duration for fentanyl and 
butorphanol varied across studies. Kishnani P [11] 
reported shorter durations (150 min for fentanyl, 
185 min for butorphanol), while Kumar B [12] 
observed longer times (176.4 ± 19.6 min and 183.8 
± 21.2 min, respectively). Sharma A [13] recorded 
moderate durations (162.87 ± 6.39 min and 163.87 
± 6.55 min).Basunia SR [14] and Chilke D [15] 
documented the shortest durations (81.23 ± 4.87 
min for fentanyl, 109.83 ± 2.61 min for 
butorphanol). Bhatia U [16] reported the longest 
(180 ± 16.8 min and 246 ± 32.6 min). Our study 
(183.20 ± 10.37 min for fentanyl, 244.54 ± 17.94 
min for butorphanol) closely aligns with Bhatia U, 
indicating one of the longest durations reported. 
Variations may result from differences in study 
design and methodologies. 

Opioids as adjuvants reduce postoperative VAS 
scores, prolonging analgesia beyond local 
anesthetic action. In our study, VAS scores 
remained uniformly low in both groups until 120 
minutes. A significant difference (p<0.0001) 
emerged from 120 to 270 minutes, with fentanyl 
showing a gradual increase, while butorphanol 
maintained lower scores until 300 minutes. Similar 
trends were reported in other studies. Jasleen K [20] 
found consistently lower VAS scores with opioids. 
Kumar B [12] noted lower scores in the butorphanol 
group, with a significant difference only at 1 hour 
postoperatively (p=0.0260). Sharma A [13] 
observed higher VAS scores in the fentanyl group 
over 24 hours, though statistically insignificant 
(p>0.05). Chilke D [15] reported reduced pain 
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scores and analgesic needs with intrathecal opioids. 
Our findings indicate that butorphanol provides 
longer-lasting pain relief than fentanyl, suggesting 
superior analgesic efficacy. 

Our study found analgesia durations of 288.28 ± 
4.01 minutes for fentanyl and 378.1 ± 5.37 minutes 
for butorphanol, closely matching Basunia SR [22] 
(289.27 ± 7.37 and 378.41 ± 10.25 minutes) and 
Chilke D [20] (287.272 ± 7.372 and 377.4182 ± 
10.25 minutes). Bhatia U [16] reported shorter 
durations (269.4 ± 15.4 for fentanyl, 303.6 ± 40.4 
for butorphanol), while Kishnani P [24] found even 
lower values (248 and 263 minutes). Kumar B [12] 
observed the shortest (90 and 120 minutes). Sharma 
A [13] noted moderate durations (189.63 ± 39.29 
and 201.47 ± 37.75 minutes).These findings 
consistently highlight butorphanol’s superior and 
prolonged analgesic effect compared to fentanyl, a 
trend supported by our study. 

Our study found no significant difference in 
baseline (0 min) sedation scores between Group F 
and Group B (p = 0.22). However, from 30 minutes 
onward, Group B showed significantly higher 
sedation scores without respiratory depression. 
Similar findings were reported by Sharma A [13], 
Kumar B [12], and Bhatia U [16], where 
butorphanol led to greater sedation than fentanyl, 
with no cases of respiratory depression. Group F 
had a higher incidence of hypotension, pruritus, and 
shivering, though not statistically significant. 
However, total side effects were significantly 
higher in Group F (22%) than Group B (4%) (p = 
0.01). Group B had fewer side effects and more 
participants with none. Kumar B [12] and Bhatia U 
[16] also reported pruritus, sedation and 
hypotension, aligning with our findings. In contrast, 
Reddy NG [6] and Reddy IR [17] found no drug-
related side effects. Bromage PR [21] suggested 
lipid-soluble, protein-bound opioids like 
butorphanol and fentanyl have lower side effect 
potential. 

Conclusion 

This study compared the efficacy and safety of 
intrathecal fentanyl and butorphanol as adjuvants to 
bupivacaine for infraumbilical surgeries. Both 
groups demonstrated effective anesthesia with 
stable hemodynamic parameters. However, 
butorphanol exhibited significant advantages over 
fentanyl in terms of prolonged sensory and motor 
blockade, superior postoperative analgesia and 
delayed requirement for rescue analgesia. Patients 
in the butorphanol group reported lower VAS 
scores, indicating better pain control. Additionally, 
while sedation scores were higher in the 
butorphanol group, they remained within acceptable 
limits without causing respiratory depression. 
Conversely, the fentanyl group experienced a 

higher incidence of side effects such as 
hypotension, pruritus and shivering. 

Based on these findings, butorphanol appears to be 
a more effective and safer adjuvant to intrathecal 
bupivacaine compared to fentanyl for infraumbilical 
surgeries, offering prolonged analgesia with fewer 
opioid-related side effects.  
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