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ABSTRACT 
Introduction: Spinal opioids have gained popularity in recent years as they augment the analgesia produced 
by local anesthetics. Fentanyl is one of the opioids used for such purpose however the optimal dose has not 
been described adequately in the literature available so far in our setup. The aim of this study is to find out the 
effect of adding various doses of Fentanyl to low dose hyperbaric Bupivacaine intrathecally. 

Methods: 75 parturients scheduled for caesarean delivery were randomly allocated into three groups 
(Bupivacaine-Fentanyl) BF10, BF20 and BF30 who received intrathecal 0.5% hyperbaric Bupivacaine 1.6 ml 
with Fentanyl 10 µg, 20 µg and 30 µg respectively. Total volume was made to 2.2 ml by adding normal saline. 
The outcomes measured were peak sensory level, degree of motor block, quality of intraoperative anesthesia, 
duration of effective analgesia, neonatal APGAR score and side effects were noted if any. 

Results: Peak sensory level and degree of motor block was similar in all the groups. Peak sensory level 
(Thoracic Dermatome) was 4.52 ± 0.82, 4.32 ± 0.62 and 4.32 ± 0.74 (p = 0.540) in BF10, BF20 and BF30 
respectively. Degree of motor block was not significantly different (p = 1.000). Quality of intraoperative 
anesthesia improved from BF10 to BF20 (p = 0.040) but did not improve significantly from BF20 and BF30 
(p = 0.189). Duration of effective analgesia prolonged as the dose of Fentanyl increased which was in minutes 
173.64 ± 41, 216.80 ± 32 and 273.16 ± 35 (p = 0.000) in BF10, BF20 and BF30 respectively. Neonatal 
APGAR scores were similar in all groups and very little adverse effects in higher doses. 

Conclusions: The combination of 1.6 ml of 0.5% hyperbaric Bupivacaine and 20 µg of Fentanyl intrathecally 
provides excellent surgical anesthesia, prolonged postoperative effective analgesia with very few side effects. 
Increasing the dose of Fentanyl beyond it could prolong the postoperative pain relief but at the cost of 
increased adverse effects. 
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INTRODUCTION 
A caesarean section (C-section) is a form of 
childbirth in which a surgical incision is made 
through a mother's abdomen (laparotomy) and 
uterus (hysterotomy) to deliver one or more babies. 
Today, caesarean delivery is being increasingly 
performed for various indications. As per the recent 
statistics from 150 countries, currently 18.6% of all 
births occur by C-Section, ranging from 6% to 
27.2% in the least and most developed regions, 
respectively. Latin America and the Caribbean 
region has the highest C-Section rates of (40.5%) 
and Asia has rate of (19.2%).1 Different forms of 
anesthetic techniques have been utilized for 
caesarean delivery. Spinal anesthesia offers the 
advantages of simplicity, rapid onset, and dense 
neural blockade. It is associated with negligible 
maternal risk of systemic local anesthetic toxicity, 
minimal transfer of drug to the infant, and negligible 
risk of local anesthetic depression of the infant. 
Generally 12 to 15 mg of intrathecal hyperbaric 
Bupivacaine is used for caesarean section.2 With 
higher doses of hyperbaric Bupivacaine, incidence 
of intraoperative visceral pain associated with higher 
blocks is reduced.3 However, the use of this dose 
range has been associated with an incidence of 
maternal hypotension. 

Addition of intrathecal Fentanyl to hyperbaric 
Bupivacaine markedly prolongs the duration of 
sensory blockade and enhances the quality of intra-
operative analgesia as compared to hyperbaric 
Bupivacaine alone. Fentanyl is associated with 
minimal side effects as compared to other opioids 
(morphine and pethidine) when used for spinal 
anesthesia for caesarean section. However, there are 
very scarce literatures regarding the optimal dose of 
Fentanyl to be used with the least possible adverse 
effects.  

This study aims to monitor the effect of different 
doses of intrathecal Fentanyl combined with 

Bupivacaine on improving the quality of spinal 
block and avoiding the complications of higher 
doses of local anesthetics in parturients. 

METHODS 
It was a hospital based prospective, randomized, 
double-blind interventional study carried out in a  
tertiary maternal care center from February to April 
2013 after obtaining approval from the Institutional 
Review Board and Research Committee. It was 
calculated that 25 patients in each group would be 
required to have 95% confidence interval and power 
of 90% in the study . 

After obtaining informed written consent, the 
parturients undergoing caesarean section meeting 
the inclusion criteria were randomized. Exclusion 
criteria were patient refusal, allergy to the study 
drugs, local infection at the site of puncture, 
coagulopathy, intracranial hypertension, PIH, 
cardiac diseases, failure of the procedure, fetal 
distress, fetal maturity less than 36 weeks. 

They were randomly allocated into three groups 
identified as BF10, BF20 and BF30; each group 
received intrathecal 0.5% hyperbaric bupivacaine 
1.6 ml with fentanyl 10 µg, 20 µg and 30 µg 
respectively. Total volume was made 2.2 ml by 
adding normal saline as needed. Standard 
monitoring included pulse oximetry, non-invasive 
blood pressure (NIBP) and electrocardiography 
(ECG). The parameters taken into consideration 
were peak sensory level, degree of motor block, 
quality of intraoperative anesthesia, duration of 
effective analgesia, neonatal APGAR score and side 
effects if any.  

The peak sensory level was defined as the highest 
level of loss of sharp sensation by using a pinprick 
test which is recorded bilaterally at the mid 
clavicular line at 2, 5, 10, 15, 20, 25 and 30 minutes 
after intrathecal injection. The quality of intra-
operative analgesia was evaluated by  the  patient  at  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 15 minute intervals using 4-point scale as excellent, 
adequate, inadequate and major discomfort. 4 
Degree of motor block was assessed bilaterally 
using a 4-point Bromage scale as 0, 1, 2, 3.5 in 5, 10 
and 15 minutes. Duration of effective analgesia was 
taken from the time of intrathecal injection till the 
demand of first rescue analgesic dose and was 
assessed by using a visual analogue scale. The 
occurrence of adverse events like hypotension, 
bradycardia (heart rate < 60 beats/minute), 
shivering, pruritus, urinary retention, nausea and 
vomiting, dizziness, sedation, respiratory depression 
or any other side effects were monitored for till 24 
hours postoperatively. Neonatal APGAR scores at 
one and five minutes of birth was assessed.  

Collected data was analyzed by means of statistical 
software SPSS 20.0. Chi-square and Fisher’s Exact 
test were used to see the association between groups 
for categorical variables. Student’s t-test and 
ANOVA was applied to see significant differences 
between the groups for continuous variables. The p-
value less than 0.05 was taken as significant. 

RESULTS 
Total 75 parturients were enrolled for the study, 
whose mean age was 24.40 ± 4.6, 25.20 ± 5.2 and 
24.96 ± 5.3 years in BF10, BF20 and BF30 group 

respectively. There was no significant variation in 
weight and height. The mean duration of surgery in 
BF10, BF20 and BF30 were 55.68 ± 11.8, 52.12 ± 
7.3 and 50.92 ± 7.6 minutes respectively. The ASA 
physical status of the patients was comparable in all 
groups. In group BF10 and BF20 all patients were 
ASA I whereas in group BF30, 21 patients were 
ASA I and four were ASA II. There was no 
significant difference in heart rates and blood 
pressure between the groups at any time after 
subarachnoid block. There was no statistical 
difference in peak sensory level between all  the 
groups (p = 0.54), which is shown in detail in    
Table 1. 

Quality of intraoperative analgesia improved with 
the increasing dose of Fentanyl from 10 µg to 30 µg. 
Other additional analgesics or general anesthesia is 
not required for any. Statistically significant 
difference (p = 0.00) was found between all three 
groups ( Figure 1). 

Intensity of motor block was  also similar in all three 
groups. Most of the patients had Bromage scale of 2 
in all  groups  as shown in   Figure 2. Duration   of 
effective analgesia, defined as time to demand of 
first rescue analgesic, was longest in 30 µg and 
shortest in 10 µg. Duration of effective analgesia 
increased with increasing dose of intrathecal  
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Peak sensory level (Dermatome) 
with mean ±SD

p value

BF 10 BF 20 BF 30 Among 3 
groups

BF 10 to BF 20 BF 20 to BF 30 BF 30 & BF 10

4.52 ± 0.82 4.32 ± 0.62 4.32 ± 0.74 0.54 0.657 0.09 0.27

Table 1. Peak sensory level among different groups  

BF10 BF20 BF30 p value

Among 3 
groups

BF10 & BF20  BF20 &  
BF30

BF30 &  
BF10

173.64±41 216.80±32 273.16±35 0.000 0.000 0.000 0.000

Table 2. Duration of effective analgesia  amongst various study groups in minutes 



Fentanyl. The test was statistically significant 
(p=0.000) ( Table 2).  

Neonatal condition was similar in all groups with 
APGAR scores almost always above 7 at one 
minutes and five minutes. In all babies of Group 
BF10 and BF20, APGAR score was ≥ 7  in 1 and 5 
minutes. Whereas in Group BF30, one baby had 
score of < 7 at 1 minute but had ≥ 7 at 5 minutes. 
APGAR score was not significantly different 
between the groups. 

Two cases of BF10 and one case of BF30 group had 
hypotension and both where managed with 
intravenous fluids and Mephentermine. Four 
patients from BF30 group and one patient from 
BF20 group developed pruritus of which all patients 
received intravenous Ondansetrone. Other side 
effects like bradycardia, shivering, urinary retention, 
nausea / vomiting, dizziness were not observed. 
Sedation score was assessed after 30 minutes of 
intrathecal injection of study drug.  Scores were 
among 1 and 2. Overall, there was no statistical 
difference in sedation score between the groups 
during intra-operative period (p=0.948). 

DISCUSSION 
In our study, all groups received fixed intrathecal 
dose of Bupivacaine combined with different doses 

of Fentanyl which is 10, 20 and 30 µg. This study 
was performed to select the best possible 
combination of dose of Fentanyl and Bupivacaine 
used in spinal anesthesia in caesarean section to 
avoid the complications of higher doses of local 
anesthetics and give better patient satisfaction. Peak 
level of sensory analgesia was similar in all three 
groups. It shows that level of sensory level depends 
upon the dose of Bupivacaine and is not influenced 
by doses of Fentanyl if volume of drug is made 
equal. It also correlates with different similar 
studies.6-8  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Figure 1. Quality of intra-operative analgesia amongst the various study groups 
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Pedersen et al.8 using a Bupivacaine dose of 7.5-10 
mg reported a 70% incidence of visceral pain during 
peritoneal traction.  In our study, all the patients had 
adequate to excellent intraoperative analgesia. None 
of the patient required intraoperative supplemental 
analgesia and although quality of analgesia 
significantly improved from 10 to 20 µg, it  did not 
improve significantly from 20 to 30 µg (p=0.189). In 
the study done by Belzarena et al.6, quality of 
intraoperative analgesia was better in Fentanyl 
groups than in  Bupivacaine only group, however 
there was no difference in analgesia as the dose of 
Fentanyl increased from 0.25 µg/kg to 0.75 µg/kg. 
Similar findings were observed in other studies done 
by  by Jain et al.9 and Seewal et al.10 The dose of 
Fentanyl recommended in these two studies for 
excellent intraoperative analgesia was 10 µg which 
was lesser than 20 µg used in our study. This may be 
because of the low dose of Bupivacaine that we 
used.  

Degree of motor block was achieved as Bromage 2 
in 80% to 90% of the cases in our study and the 
results among three groups was not statistically 
significant. Degree of motor block did not increase 
with the increasing dose of Fentanyl. Other studies 
also showed that the synergism of spinal local 
anesthetics and fentanyl was characterized by 
enhanced somatic analgesia without effect on the 
degree or level of the local anesthetic-induced 
sympathetic or motor blockade.11,12 Choi, Hunt  and 
Goel et al. concluded that motor recovery time did 
not change with additional Fentanyl combined to 
spinal Bupivacaine.7,13,14 

In our study, duration of effective analgesia, defined 
as time to demand for first rescue analgesic, was 
173.64 ± 41 minutes, 216.80 ± 32 minutes and 
273.16 ± 35 minutes in Group BF10, BF20 and 
BF30 respectively. Although the duration of 
effective analgesia increased on increasing the dose 
of Fentanyl from 10 to 30 µg, visual analogue scale 

at the time of first rescue analgesic was similar in all 
the three groups. This finding was in consistent with 
the other studies.6,7,15-17 This suggests that Fentanyl 
increases the duration of postoperative analgesia 
reducing the need for early use of analgesic. 

In our study, neonatal condition was similar in all 
groups with APGAR scores almost always above 7 
at 1 min and always above 7 at 5 min. The dose of 
intrathecal Fentanyl upto 30 µg didn’t seem to 
influence the clinical condition of neonate. Seewal 
et al.10, Belzarena et al.6 and Hunt et al.7 in their 
study showed that the APGAR score of neonates did 
not decrease as the dose of intrathecal Fentanyl was 
increased up to 40 µg, 50 µg and 0.75 µg/kg 
respectively. 

The commonest side effects of fentanyl are nausea, 
vomiting, pruritus, and respiratory depression.18 In 
our study pruritus was seen in four patients from 
BF30 to whom intravenous Ondansetrone (0.1 mg/
kg) was given. One patient in BF20 had pruritus 
which was not so severe and none in BF10 had 
pruritus. The levels of sedation score were similar in 
all the three groups.  None of the patient in our study 
developed respiratory depression which was 
measured by pulse oximetry. Nausea and vomiting is 
also a known complication of intrathecal opioids and 
have been reported as major side effects in some 
studies.6,7,9,20 In our study, none of the patients 
complained of nausea and vomiting during 
intraoperative and postoperative period which may 
be because of intrathecal injection of Fentanyl as an 
adjuvant to hyperbaric Bupivacaine that attenuates 
the incidence of nausea and vomiting as reported in 
few studies.18,19 We could not study the propensity 
of intrathecal Fentanyl to cause urinary retention 
because all of our patients were routinely 
catheterized as part of preparation for surgery. 

CONCLUSIONS 
Intrathecal Fentanyl, added as an adjuvant at doses 
of 10, 20 and 30 µg with low dose of Bupivacaine 
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provided good intraoperative and postoperative 
quality of spinal anesthesia with 20 µg showing the 
excellent result. As the dose of Fentanyl increases, 

postoperative analgesia lasts longer but at the cost of 
increased adverse effects like pruritus.  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