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Abstract
Introduction: Levobupivacaine is less cardio toxic and has a longer duration of analgesia compared to bupivacaine. There are
limited studies comparing the effects of addition of fentanyl with levobupivacaine. To compare the characteristics of sensory and
motor blockade, associated haemodynamic changes and side effects following intrathecal levobupivacaine and levobupivacaine
with fentanyl in patients undergoing elective caesarean section.
Materials and Method: A prospective, double blind, randomised control study. 80 patients belonging to age group 18 to 35 years,
ASA I & II posted for elective LSCS in a tertiary care centre were randomly allocated into two groups, Group L (n=40) received
injection levobupivacaine 0.5%, Group LF (n=40) received 0.5% levobupivacaine with 15 mcg fentanyl. Intra-operative and postoperative haemodynamic parameters, sensory and motor block characteristics along with incidence of side effects in the two groups
were noted. The observed data’s were analysed by SPSS version 21.0 software
Result: The haemodynamic parameters were comparable in both the groups. The mean onset time of sensory block in group L was
4.38±.490 mins and 2.28±.452 mins in group LF. Effective analgesia period is longer in group LF with a mean value of
179.90±6.953 mins, when compared to 132.70±8.058 mins in Group L. The mean onset time for motor block was 5.75±0.840 mins
in group L while in group LF it was 2.70±0.464. Complete reversal of motor blockade occurred in 152.75 minutes in group L while
it took 116.33 minutes in group LF. APGAR scores were comparable in both the groups. The incidence of nausea and vomiting
was found to be 20% in Group LF and only 7.5% in Group L. 15% of patients among group LF complained of pruritus while there
was no incidence of pruritus among patients in group L
Conclusion: Addition of intrathecal fentanyl 15µg to 10 mg of 0.5% levobupivacaine in caesarean section shortens the onset of
sensory and motor block, prolongs the duration of postoperative analgesia with rapid motor recovery with increased incidence of
pruritus, nausea and vomiting.
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Introduction
Spinal anaesthesia is the most commonly performed
anaesthetic technique for caesarean section.(1)
Levobupivacaine, an enantiomer of bupivacaine, being
less cardiotoxic has a better safety profile over
conventionally used bupivacaine.(2) Studies on use of
intrathecal levobupivacaine have suggested extended
duration of analgesia.(3)
Spinal adjuvants have been demonstrated to
improve the quality of spinal anaesthesia. Fentanyl has
been proven to be a safe drug when administered
intrathecally for caesarean section by several studies.(4)
It has been shown to prolong the period of post-operative
analgesia when administered with bupivacaine
intrathecally for caesarean section.(5) This study aims to
find out the impact of addition of fentanyl to
levobupivacaine in subarachnoid block for LSCS.
Materials and Method
This prospectively designed randomised controlled
study was done after getting approval from Institutional
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ethical committee. Period of study was from August
2015 to April 2016. 80 patients were included in the
study, were randomly divided into two groups of 40
each. Sample size was calculated by using PSS software,
assuming 80% power of study and p<0.05 as level of
statistical significance.
Patients of age 18 to 35 years, ASA physical status
1 or 2, singleton pregnancy, term gestational age,
scheduled to undergo elective caesarean section under
spinal anaesthesia were included in the study. Patient´s
refusal, patients with body weight > 80kg, height
<150cm, any history of allergy to drugs, maternal factors
like coagulopathy, spinal disorders, uterine anomaly,
IUGR (intrauterine growth retardation), intrauterine
anomaly, Premature rupture of membranes were
excluded from the study.
Group L (n=40) received 2.3ml of injectate
consisting of 2ml of 0.5% Levobupivacaine combined
with 0.3 ml of normal saline.(6,7,8) Group LF (n=40)
received 2.3ml of injectate consisting of 2ml of 0.5%
Levobupivacaine combined with 0.3ml (15mcg) of
fentanyl.(9)
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Groups
Group L
Group LF

Volume
2.3ml
2.3ml
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Specific gravity
1.015
1.015

The study drug solution was prepared by the
consultant who was not involved in the study. Both
anaesthetist and patients were blinded to the study drug.
All patients subjected to the study fasted overnight,
received anti-aspiration prophylaxis with oral ranitidine
150mg and metoclopramide 10mg night before surgery.
In the preoperative room, intravenous access secured.
Preloading was done with 15ml/kg of lactated ringer´s
solution for 15minutes. After arrival in the operating
room, patient was connected to monitors like ECG,
NIBP, SpO2. Baseline pulse rate, blood pressure, SpO2
of the patient were noted.
Under sterile aseptic precaution, in the right lateral
position, using either 25G or 26G Quincke´s needle, by
midline approach spinal anaesthesia was performed at
L3-L4 intervertebral space. After completion of spinal
injection, patient was turned to supine posture, a wedge
was placed underneath the right buttock, and oxygen
administered through facemask at 4-6L/min.
Zero time was the time of induction of spinal
anaesthesia. Sensory block was assessed by pinprick
using a small needle at mid axillary line every minute
until it reached its maximum level. When the sensory
block reached T6, surgery was allowed to proceed. Onset
of sensory block was considered when the level of
blockade reached T8. Motor block was assessed by
modified bromage scale (Table 1). Onset of motor block
was considered when Bromage grade 3 was reached.
Maximum sensory block height reached, two segment
regression time, time taken to regress to T12 dermatome,
time taken for complete motor recovery (Bromage scale0) were recorded.
Table 1: Modified Bromage scale
Bromage scale-0 no paralysis, able to flex
hip/knees/ankle
Bromage scale- 1 able to move knees, unable to
raise extended legs
Bromage scale- 2 able to flex ankles, unable to flex
knees
Bromage scale- 3 unable to move any part of lower
limb
Apgar sign
Appearance (skin
colour)
Heart rate(pulse)
Grimace(reflex
irritability)

Drugs
Levobupivacaine 10mg + 0.3ml NS
Levobupivacaine 10mg + 0.3ml fentanyl

Maternal pulse rate and blood pressure were
recorded every 1 minute until baby delivery, every 5
minutes until the end of surgery, every 15minutes until
the period of observation for sensory and motor block
endpoints. In our study, hypotension was defined as
decrease in systolic blood pressure to less than 90mmHg
or 30% fall from baseline value and treated with IV
ephedrine 6mg bolus. Maternal bradycardia was defined
as pulse rate below 60/ minute, treated with inj.Atropine
0.3-0.6mg IV. Complications like nausea and vomiting,
pruritus, respiratory depression were noted in both
intraoperative and postoperative period. Respiratory
depression was defined as respiratory rate of less than
10/minute.(10) Both mother and neonate were observed
for 24 hours after the initiation of spinal anaesthesia for
the complications mentioned above.
Effective analgesia is defined as the time period
between induction of spinal anaesthesia and the first
request for analgesia. Postoperative pain was assessed by
visual analogue score using word scale (Table 2). The
rescue analgesia used was injection Tramadol 100mg
i.m. The study was concluded with administration of the
first dose of rescue analgesic.
Neonatal assessment was done using APGAR
scoring (Table 3) at 1st and 5th minute of delivery.
Table 2: Visual analogue score
Score 0
No pain
Score 1-2
Least pain
Score 3-4
Mild pain
Score 5-6
Moderate pain
Score 7-8
Severe pain
Score 9-10
Excruciating pain

Table 3: APGAR score
0
1
Cyanosis over entire Pink colour over body,
body
hands and feet are
bluish
Absent-no heart beat
<100 beats /min
Absent –no response to Only facial movements
stimulation
at stimulation
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2
Normal colour over the
entire body (pink)
>100 beats/min
Pulls away, sneezes,
coughs at stimulation
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Activity
tone)

(muscle

Respiration
and effort)

(rate
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Absent
movements.
Floppy tone.
Absent-no
effort.

breathing

Arms and leg flexed
with little movements.
Low tone.
Slow,
irregular
breathing, weak cry.

The observed data’s were analyzed by SPSS version
21.0 software. The collected data were tabulated and
expressed as mean, standard deviation, numbers and
percentages. Continuous variables were compared with
one way ANOVA. The comparison was done using chiSquare or Benforroni test as appropriate value reported
at the 95% confidence interval. P value <0.05 was
considered as statistically significant.
Results
Eighty patients were enrolled in the study during the
period august 2015-april 2016. Demographic variables
like age, weight, height and ASA status are comparable
in both groups as seen in Table 4.
In comparing the haemodynamic changes between
the two groups, both intraoperative and postoperative
pulse rate, and mean arterial pressure are comparable and
the difference is not statistically significant.
In comparing the spinal block characteristics, the
results obtained are shown in Table 5. We observed a
shorter onset time for sensory blockade in group LF. The
mean onset time of sensory block in group L was
4.38±0.490 mins and 2.28±0.452 mins in group LF. The
time taken for two segment regression of sensory
Demographic data
Age (years)
Group L (n=40)
Group LF (n=40)
Weight(kg)
Group L (n=40)
Group LF (n=40)
Height (cm)
Group L (n=40)
Group LF (n=40)
ASA Status
Group L
Group LF

Active flexor tone,
spontaneous
movements.
Regular
breathing,
strong cry.

blockade is 78.55±13.399 minutes in group L and it is
95.60±6.559 minutes in group LF. In group L, majority
of patients developed maximum sensory block height of
T6, while in group LF majority of patients developed
maximum sensory block height of T4 which is
statistically significant.
Effective analgesia period is longer in group LF with
a mean value of 179.90±6.953 mins, when compared to
132.70±8.058 mins in Group L as shown in Table 6.
In group L the mean onset time for motor block for
grade 3 Bromage was 5.75±0.840 minutes while group
LF it was 2.70±0.464, which is statistically significant
(Table 7). Complete reversal of motor blockade occurred
in 152.75 minutes in group L while it took only 116.33
minutes in group LF.
As seen in Table 8, neonatal assessment in the form
of Apgar scoring done in both group L and LF were
comparable with a score of more than 8. Table 9 shows
the incidence of side-effects, where the incidence of
nausea and vomiting was found to be 20% in Group LF,
higher than that in Group L with an incidence of 7.5%,
though not statistically significant. 15% of patients
among group LF complained of pruritus while there was
no incidence of pruritus among patients in group L.

Table 4: Demographic Distribution
Mean
S.D
Statistical inference
24.95
24.95

2.124
2.025

P=1.000
Not Significant

64.18
65.08

5.638
3.964

P=0.411
Not Significant

155.88
156.00
ASA I
23
21

2.662
2.602
ASA II
17
19

P=0.832
Not Significant
P= 0.653
Not Significant

Table 5: Characteristics of Sensory blockade
Sensory block
Mean
SD
Statistical inference
Onset time (in minutes)
Group L (n=40)
4.38
0.49
P = .000
Significant
Group LF (n=40)
2.28
0.45
2 segment regression (in minutes)
Group L (n=40)
78.55
13.399
P = .000
Significant
Group LF (n=40)
95.60
6.559
Regression to T12 (in minutes)
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Group L (n=40)
Group LF (n=40)

129.23
176.50

11.617
11.052

P= .000
Significant

Table 6: Duration of effective analgesia
Time for Rescue Analgesia
Mean
SD
P value
(in minutes)
Group L (n=40)
132.70 8.058 .000
Group LF (n=40)
179.90 6.953 Significant
Table 7: Motor onset and recovery time
Motor Onset (minutes)

Mean

SD

Group L (n=40)

5.75

.840

Group LF (n=40)

2.70

.464

Mean

SD

Group L (n=40)

152.75

9.407

Group LF (n=40)

116.33

4.543

Motor Recovery
(minutes)

Statistical inference
P = .000
Significant
Statistical inference
P = .000
Significant

Table 8: APGAR at 1 Minute and 5 Minute
APGAR (1minute)
mean
SD
Group L (n=40)
8.18
.385
P= 0.336
Not Significant
Group LF (n=40)
8.10
.304
APGAR (5minutes)
Group L (n=40)
8.35
.483
P = 0.638
Not Significant
Group LF (n=40)
8.30
.464
Table 9: Incidence of adverse effects
Percentage
Group LF
Percentage
n=40

Adverse
effects

Group L
n=40

Nausea and
Vomiting

3

7.50%

8

20.00%

P=0.105
Not significant

Pruritis

0

0

6

15.00%

P=0.011
Significant

Discussion
Adequate pain relief following caesarean section
promotes emotional bonding with the child, adequate
breast feeding, reducing the risk of developing deep vein
thrombosis and pulmonary thromboembolism.(11) Spinal
adjuvants increases the duration of postoperative
analgesia, reduces intraoperative side effects of local
anaesthetics, lessens the duration of motor block
promoting early ambulation.(5) Fentanyl, a synthetic
opioid agonist, by acting on mu opioid receptors
provides dense spinal blockade and local anaesthetic
sparing effect. It can be used intrathecally in the range of
5 – 25 mcg.(12)
In our study, the addition of 15 mcg of fentanyl to
levobupivacaine improves the onset and duration of
sensory blockade.
Indian Journal of Clinical Anaesthesia, 2017;4(3): 298-303

Statistical
inference

In a study by Joginder Pal et al, where 100 patients
posted for infraumbilical surgeries were divided into two
groups, Group L and Group LF of 50 each. Group L
received 2ml of 0.5% isobaric levobupivacaine and LF
received it in addition to 25mcg of fentanyl.(13) The onset
of sensory block (4.8+1.50 mins) was rapid in Group LF
compared to Group L (7.6+ 1.46mins). The onset time
for sensory blockade was 2.28+0.45 in group LF and
4.38+0.49 for Group L, in our study. The results are
consistent with their study showing faster onset of
sensory blockade with addition of fentanyl. The
difference in onset times between the two studies in
Group L and Group LF is probably because of the
exclusion of pregnant patients in their study.
The effective analgesia period is longer in group LF
with a mean value of 179.90±6.953 minutes, whereas it
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is only 132.70±8.058 minutes in group L. Thus our study
shows that addition of fentanyl increases the duration
of sensory blockade. It is consistent with the results of
the study by Joginder Pal, who observed a prolonged
duration of analgesia in group LF (265.16+26.18min) in
comparison to 168.16+11.08min in group L.
The
longer
duration
of
analgesia
(265.16+26.18min) in Group LF, observed in their study
in comparison to 179.90±6.953mins of analgesia
observed in group LF in our study, is probably due to
higher dose of fentanyl (25mcg) used in their study.
Turkmen et al compared the anaesthetic effects 7.5
mg of 0.5% bupivacaine and levobupivacaine, each
combined with 15µg fentanyl in spinal anaesthesia for
caesarean section.(14) The duration of analgesia was 118
minutes in levobupivacaine with fentanyl group. With a
similar dose of fentanyl, in our study, a dose of 10mg of
levobupivacaine provided analgesia for a period of
179.90±6.953 minutes. Increasing the dose of
levobupivacaine had increased the duration of
postoperative analgesia.
Gulen guler et al compared the block characters,
side effects, hemodynamic changes in 60 pregnant
women divided into two groups posted for elective
caesarian section,.(15) Group LF were given 10mg of
0.5% isobaric levobupivacaine with 15 mcg fentanyl and
group BF received 10mg of 0.5% hyperbaric
bupivacaine combined with 15µg fentanyl. In group LF,
Sensory onset was 2±0.37minutes, similar to that
obtained in our study, which was 2.28+0.452mins. The 2
segment regression time was 71.43±12.96 minutes in
their study and 95.60+6.559mins in our study. The time
to regression to T12 was 150mins in their study and
176.50mins in ours. The onset time for motor block was
4.1±0.88 minutes in group LF, in their study and
2.70±0.464 minutes in our study. The regression time for
motor blockade was 99+9.13min similar to our study,
116.33+4.543mins. Results of our study is comparable
with the above study except for the faster onset of motor
blockade in our study which may be due to widespread
of local anaesthetic leading to lower density of local
anaesthetic molecules per segment.
Caesarean section done under spinal anaesthesia
requires a sensory block height of T5. Group L in our
study showed a maximum sensory block level of T6
whereas a higher level of sensory block (T4) was
achieved with LF group. Thus, addition of fentanyl has
has led to higher level of sensory blockade compared to
plain levobupivacaine.
Subasi et al compared block characteristics and
hemodynamic variables in 80 patients subjected to
caesarean section under spinal anaesthesia, of 40 each.(16)
Group BF received 7.5mg hyperbaric bupivacaine and
group LF received 7.5mg levobupivacaine, both
combined with 25µg fentanyl. Group LF in their study
showed a block height of T2 – T4, consistent with the
maximum block height of T4 observed in patients
receiving levobupivacaine with fentanyl in our study.
Indian Journal of Clinical Anaesthesia, 2017;4(3): 298-303

In group L the mean onset time for motor block for
grade 3 Bromage was 5.75±0.840 minutes while group
LF showed earlier onset of motor blockade (2.70±0.464
mins). Complete reversal of motor blockade occurred in
116.33 minutes in group LF while it took 152.75 minutes
in group L. Hence our study shows addition of fentanyl
to levobupivacaine causes early onset and recovery of
motor blockade.
The maximum level of blockade is T4 in group LF,
whereas it is only T6 in group L. This may lead to low
concentration of levobupivacaine per segment in group
LF than compared to group L and hence low density of
motor block. Therefore during reversal, this could have
attributed to rapid regression of motor block in group LF
and hence rapid recovery of motor blockade.
Prabha et al compared the hemodynamic effects,
sensory and motor block characteristics by administering
8.75mg of 0.5% bupivacaine and fentanyl 12.5µg
intrathecally to group B and 8.75mg of 0.5%
levobupivacaine with 12.5µg fentanyl to group L in 40
patients of 20 each for caesarian section. (17) Stable
hemodynamics, prolonged sensory blockade are the
features observed by the above study in
Levobupivacaine + fentanyl group. Hence it is
recommended by them for spinal anaesthesia in
caesarean section. Time for complete motor recovery in
Levobupivacaine + fentanyl group is observed to be
109.50±16.37 minutes. We have observed time for
complete motor reversal as 116.33±4.543 minutes,
which may be due to the higher dose of 10mg of 0.5%
levobupivacaine with 15µg fentanyl used in our study.
In our study, the neonatal assessment with APGAR
at 1st and 5th minute showed scores more than 8 in both
the groups, showing that addition of fentanyl to
levobupivacaine did not cause any significant neonatal
depression.(18)
In our study, the incidence of nausea and vomiting
was found to be higher in group LF with 20% having
nausea and vomiting. Only 7.5% in group L had nausea
and vomiting. This may be due to the effects of systemic
absorption of fentanyl, which is known to cause nausea
and vomiting.(19) So, addition of fentanyl to
levobupivacaine increased the incidence of nausea and
vomiting.
15% of patients among group LF complained of
pruritus while there was no incidence of pruritus among
patients in group L. Fentanyl, a synthetic opioid is
known to produce side effects like pruritus.(19) So adding
fentanyl to levobupivacaine has caused incidence of
pruritus in group LF. This result is consistent with the
results obtained in the study by Joginder Pal et al, who
documented 8% incidence of pruritis in LF group.(11)
Limitations of the study
The study was concluded with administration of the
first dose of rescue analgesic in the post-operative
period, hence the total opioid consumption in the postoperative period could not be studied in both the groups.
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Conclusion
Addition of intrathecal fentanyl 15µg to 10 mg of
0.5% levobupivacaine in caesarean section shortens the
onset of sensory and motor block, prolongs the duration
of postoperative analgesia with rapid motor recovery.
Incidence of pruritus, nausea and vomiting were
relatively high in levobupivacaine with fentanyl group,
though not warranting any specific treatment. Apgar
scoring of neonates were comparable in both groups and
no adverse effects were noted among neonates in both
groups.
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