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Introduction 

The clinical application and pharmacology of  levobupivacaine and ropivacaine (commercially available as glu-
cose-free plain preparations) support their widespread use in regional anaesthesia practice because they carry a low-
er risk of  cardiotoxicity and neurotoxicity and offer differential block characteristics especially via the epidural route 
(1, 2). Previous studies on the intrathecal use of  glucose-free plain solutions of  levobupivacaine and ropivacaine 
for obstetric anaesthesia have demonstrated faster block recovery and greater haemodynamic stability with a lower 
incidence of  hypotension (3, 4). In spite of  these favourable results, hyperbaric bupivacaine is still the more widely 
used local anaesthetic for spinal anaesthesia in parturients undergoing elective caesarean delivery, due to its rapid 
onset of  action and lower incidence of  conversion to general anaesthesia as compared to isobaric bupivacaine (5). 

Although spinal block characteristics of  three plain local anaesthetics in caesarean deliveries were previously com-
pared in the last decade, the comparative characteristics of  these drugs have been re-evaluated since, to elucidate 
advantages or disadvantages of  their use in place of  hyperbaric bupivacaine (6, 7). Gunaydin and Tan (8) in-
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Abstract

Objective: The study compared spinal block characteristics of  equipotent doses of  plain 0.5% levobupivacaine, plain 0.75% ropivacaine and 
hyperbaric 0.5% bupivacaine for elective caesarean (CS) delivery.

Methods: A total of  100 parturient women undergoing elective CS under spinal anaesthesia were enrolled for the study. The parturients were 
randomly assigned to receive one of  the following in a subarachnoid block: hyperbaric 0.5% bupivacaine 10 mg (group B), plain 0.5% levobupi-
vacaine 10 mg (group L), or plain 0.5% ropivacaine 15 mg (group R). 

Results: Motor block duration [groups B, LB, R: 143.78 (30.43) minutes, 139.31 (33.38) minutes, 137.32 (27.39) minutes, respectively; P=0.80], 
sensory block duration [groups B, LB, R: 122.87 (34.93) minutes, 113.03 (39.24) minutes, 125.58 (24.93) minutes, respectively; p=0.30] and first 
analgesic request time [groups B, LB, R: 136.87 (28.70) minutes, 133.59 (27.30) minutes, 144.19 (32.09) minutes, respectively; p=0.35] were 
statistically comparable. The groups were statistically comparable for sensory block onset time [T6 block; groups B, LB, R: 4.62 (2.80) minutes, 
4.93 (2.63) minutes, 5.73 (3.00) minutes, respectively; p=0.29] but motor block onset time was statistically prolonged for group R as compared to 
group B [Bromage 3 block; group B, LB, R: 5.93 (3.41) minutes, 9.00 (4.00) minutes, 10.16 (5.66) minutes, respectively; p=0.001]. No statistically 
significant differences were seen in sensory and motor block recovery times, haemodynamic parameters or side-effects.

Conclusion: The anaesthesia from a spinal block with 10 mg plain levobupivacaine or 15 mg plain ropivacaine is comparable to the anaesthetic 
effect of  10 mg hyperbaric bupivacaine in elective caesarean deliveries.
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vestigated both plain and hyperbaric preparations of  bupiv-
acaine and ropivacaine combined with fentanyl in parturients 
scheduled for elective caesarean delivery under combined 
spinal-epidural anaesthesia. They found that plain and hy-
perbaric ropivacaine with fentanyl provided a shorter motor 
block with a lower requirement of  ephedrine when compared 
to either plain or hyperbaric bupivacaine. However, the onset 
time for the sensory block was longer for plain ropivacaine 
when compared to hyperbaric ropivacaine and bupivacaine 
with fentanyl. Sundarathiti et al. (9) found that isobaric lev-
obupivacaine (11 mg) with fentanyl provided anaesthesia that 
was comparable to either isobaric bupivacaine (11 mg) or hy-
perbaric bupivacaine (10 mg). 

The aim of  this prospective, double-blind, randomised con-
trol trial was to compare the spinal block characteristics of  
equipotent doses of  plain 0.5% levobupivacaine, plain 0.75% 
ropivacaine and hyperbaric 0.5% bupivacaine in elective cae-
sarean deliveries. The primary outcome of  the current study 
was the difference in the duration of  the motor block. Studies 
have reported a less profound motor block and faster motor 
block recovery with newer local anaesthetics such as levobu-
pivacaine and ropivacaine (3, 4, 6-8, 10-12). While early re-
covery from motor block aids in parturient ambulation, an 
insufficient motor block during surgery can result in inade-
quate muscle relaxation, parturient discomfort and need for 
anaesthetic supplementation. The secondary outcomes were 
sensory and motor block onset and recovery times, sensory 
block duration, first analgesic request time, maternal hae-
modynamic parameters, quality of  anaesthesia graded by 
an anaesthesiologist, quality of  muscle relaxation graded by 
a surgeon and side-effects such as hypotension, bradycardia, 
nausea and vomiting and shivering. 

Methods

This study was conducted at a tertiary care teaching hospital, 
the Employees’ State Insurance Cooperation-Postgraduate 
Institute of  Medical Sciences and Research (ESIC PGIMSR), 
New Delhi) from February 2015 to February 2016. The Insti-
tute’s Ethics Committee approved the study protocol (DMAH-
14/19/17/2012-PGIMSR) and the trial was registered at the 
Central Trial Registry, India (CTRI/2002/18/011711). A 
total of  100 term parturients with an uncomplicated preg-
nancy scheduled for elective caesarean delivery were enrolled 
in this prospective, double-blind, randomised trial after ob-
taining their written informed consent. The inclusion criteria 
were ASA status 2 parturients aged 18-40 years with a body 
weight of  45-85 kg and height of  145-155 cm. Parturients 
with hypersensitivity to local anaesthetics, contraindications 
to neuraxial block, twin pregnancy and obstetric complica-
tions such as pre-eclampsia, antepartum haemorrhage or foe-
tal compromise were excluded. All parturients were enrolled 

by a principal investigator after a thorough pre-anaesthetic 
check. They were then assigned to groups B, LB or R using a 
computer-generated random numbers list followed by group 
allotment concealed in sealed envelopes. 

After a fasting period of  8 hours for solids and 2 hours for 
clear liquids, intravenous (i.v.) ranitidine 30 mg and metoclo-
pramide 10 mg were given to the parturients 1 hour prior 
to surgery. In the operating theatre, the sealed envelope was 
handed over to the junior resident who attached all the mon-
itors to the parturient (electrocardiogram, pulse oximetry 
and non-invasive blood pressure) and secured an 18-gauge 
i.v. access. The parturients’ baseline heart rate (HR), systolic, 
diastolic and mean blood pressure (SBP, DBP and MBP) and 
SpO2 (oxygen saturation) were recorded and co-loaded with 
10 mL kg-1 of  Ringer’s lactate solution within 10 minutes. 
The drug syringes for the spinal block were prepared by the 
junior resident as per the group allotted in the sealed enve-
lope, following which the resident was not further involved in 
the study. 

Thereafter, the spinal block and subsequent assessment of  the 
parturient were done by a senior resident who was blinded 
to the study group. After skin disinfection, spinal block was 
administered with a 25-gauge Quincke needle in the L3-L4 
interspace with the parturient in the left lateral position. Par-
turients in groups B, LB and R intrathecally received 2 ml of  
0.5% hyperbaric bupivacaine, 0.5% isobaric levobupivacaine 
and 0.75% isobaric ropivacaine (Neon Laboratories Ltd., 
Mumbai, India), respectively. The parturient was then imme-
diately made supine with a 15-degree left lateral tilt of  the 
table; this stage was noted as time ‘zero’. The haemodynamic 
parameters were recorded at time ‘zero’, at 2 minutes after 
the spinal block and thereafter at 5-minute intervals through-
out the surgery. 

The effectiveness of  the sensory block was assessed using pain 
sensation by pricking with a hypodermic needle and the mo-
tor block was assessed using the Bromage scale (B0=no motor 
loss, B1=inability to flex the hip, B2=inability to flex the knee 
and B3=inability to flex the ankle) (13). The sensory and mo-
tor blocks were evaluated at 2-minute intervals for the initial 
14 minutes. The onset times of  sensory block to T10, T8, T6 
dermatomes and motor block to B1, B2 and B3 were noted. 
The maximum sensory and motor blocks at 15 minutes were 
recorded. The senior resident signalled to the surgeons to 
start the surgery after a sensory block of  T6 dermatome and 
a motor block of  B2 were reached.

Thereafter, during surgery and in the postoperative period, 
the blocks were assessed for regression at 15-minute intervals. 
The regression times of  sensory block to T10 and L1 der-
matomes and motor block to B2, B1 and B0 were noted. The 
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durations of  motor block (regression time to B1 minus onset 
time to B2) and sensory block were also calculated for each 
parturient (regression time to T10 minus onset time to T6). 
However, if  the sensory block of  T6 dermatome or motor 
block of  B2 was not achieved at 15 minutes, the parturient 
was given general anaesthesia. This was recorded as a failure 
of  the block and the parturient was excluded from the study.

During the surgery, Ringer’s lactate solution was infused at 
20 mL kg−1 hour−1. After the delivery, oxytocin 10 IU dilut-
ed in 100 ml normal saline was infused slowly over 30 min-
utes. The occurrence of  hypotension (decline in MAP<20% 
from baseline, SBP<90 mm or MAP<50 mmHg) was noted 
during surgery and was treated with 5 mg intravenous (i.v.) 
boluses of  ephedrine and an additional i.v. fluid bolus (Ring-
er’s lactate 5 mL kg−1 over 5 minutes). Maternal bradycardia 
(HR<50 beats min−1) was treated with i.v. atropine 0.6 mg 
and nausea/vomiting with i.v. ondansetron 4 mg. Parturients 
who complained of  intra-operative pain (visual analogue 
scale [VAS]>3) were given i.v. fentanyl 2 mcg kg−1 for anal-
gesia. At the end of  the surgery, the anaesthesiologist again 
confirmed if  the parturient had felt any pain or discomfort 
during the surgery and graded the quality of  anaesthesia on 
the following scale: grade 4=Excellent (no parturient pain or 
discomfort), grade 3=Good (mild pain or discomfort not re-
quiring fentanyl), grade 2=Fair (moderate pain or discomfort 
requiring fentanyl for analgesia) and grade 1=Poor (intolera-
ble pain and need for supplementation with additional anaes-
thetic drugs, e.g. ketamine or propofol). The surgeon graded 
the quality of  muscle relaxation as; Excellent (no abdominal 
strain), Satisfactory (acceptable abdominal strain), or Poor 
(unacceptable abdominal strain). 
 
On completion of  the surgery, parturients was transferred to 
the recovery room and were followed up every 15 minutes 
for pain and recovery of  sensory and motor blocks. The pain 
score was recorded on a 10 cm VAS 0=no pain and VAS 
10=severe pain). For a VAS score of  3 or more, the parturi-
ent was administered paracetamol 1 gm i.v. (Perfalgan 10 mg 
mL−1, Bristol-Myers Squibb Ltd., India), which was recorded 
as the first analgesic request time since time ‘zero’. If  any par-
turient had a VAS score of  5 or more or requested addition-
al analgesia after paracetamol infusion, fentanyl 2 mcg kg−1 
i.v. was administered. All parturients were also followed on 
postoperative days 1 and 3 in the ward and asked about any 
complaints of  headache, backache or tingling or numbness in 
the lower limbs.

Statistical analysis
The null hypothesis of  the study was that motor block du-
ration provided by intrathecal plain 10 mg levobupivacaine 
or plain 15 mg ropivacaine for caesarean delivery was not 
equivalent to the motor block duration provided by 10 mg 

hyperbaric bupivacaine. If  the null hypothesis was rejected by 
the statistical test (p<0.05), an alternative hypothesis would 
be true, which indicated that intrathecal plain 10 mg levobu-
pivacaine or plain 15 mg ropivacaine was able to provide a 
motor block of  the same duration as 10 mg hyperbaric bupi-
vacaine in caesarean deliveries.

Statistical analysis was performed using Statistical Package 
for the Social Sciences software 17.0 for Windows (SPSS Inc.; 
Chicago, IL, USA). To detect a difference of  0.8 SD (standard 
deviation) units between the mean duration of  motor block 
among the study groups, it was calculated that 29 patients per 
group were required for the study to have a power of  85% 
and type I error of  0.05, using a confidence interval of  95% 
(14). We enrolled 100 parturients to compensate for dropouts 
during the study period.

Continuous variables are presented as mean±SD and cate-
gorical variables are presented as absolute numbers and per-
centages. Data were checked for normality using the Shap-
iro-Wilk test before statistical analysis. Normally distributed 
continuous variables (including age, weight, height, onset and 
regression time, duration of  the block and haemodynamic 
parameters) were compared using one-way analysis of  vari-
ance (ANOVA). Haemodynamic parameters over time within 
the groups were analysed using repeated-measure ANOVA. 
For comparison of  categorical variables (adverse events), the 
Pearson’s chi-square test was used, whereas the Kruskal-Wal-
lis test was used for comparison of  quality of  anaesthesia and 
muscle relaxation. For all statistical tests, a p-value of  less than 
0.05 was considered as a significant difference.

Results

The details of  recruitment of  the subjects are shown in a 
CONSORT diagram (Figure 1). Out of  100 parturients en-
rolled for the study, 5 were excluded during the course of  the 
study, 3 due to failure of  the block (1 in each of  the groups 
due to inadequate sensory level) and 2 due to technical diffi-
culty in performing spinal block (1 in Group B and R), who 
were given general anaesthesia for caesarean delivery. A total 
of  54 parturients were nulliparous, 28 were para 1 and 13 
were para 2 and above. Eighteen parturients had previously 
undergone 1 caesarean delivery and 4 parturients had pre-
viously undergone 2 caesarean deliveries. Table 1 shows the 
demographic profile, total surgical time and spinal to skin in-
cision time (I) for the three groups, which were these were all 
statistically comparable. Skin incision to delivery time (D) was 
under 120 seconds for all cases.

The motor block duration (primary outcome) was statistically 
comparable for the 3 groups [group B=143.78 (30.43) min-
utes, group LB=139.31 (33.38) minutes, group R=137.32 
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(27.39) minutes, p=0.80]. No statistically significant differ-
ence was seen in the sensory block onset times to T10, T8 and 
T6 dermatomes between the groups. Statistically, a significant 
difference was observed in the motor block onset times to B2 
and B3; a post-hoc analysis showed that the difference was 
statistically significant between groups B and R (Table 2). The 
maximum sensory and motor blocks level achieved at 15 min-
utes were T4 (T2-T6) and B3 respectively in all three groups, 
respectively. The sensory block regression times to T10 and 
L1 dermatomes and motor block regression times to B2, B1 
and B0 were statistically comparable for the three groups 
(Table 3). Sensory block duration [group B=122.87 (34.93) 
minutes, group LB=113.03 (39.24) minutes, group R=125.58 
(24.93) minutes, p=0.30] and first analgesic request time 
[group B=136.87 (28.70) minutes, group LB=133.59 (27.30) 

minutes, group R=144.19 (32.09) minutes, p=0.35] were also 
statistically comparable.

Figure 2 shows the quality of  anaesthesia scores that were 
statistically comparable in all the groups (p=0.98). The qual-
ity of  muscle relaxation was ‘Excellent’ for parturients of  all 
three groups except for 1 parturient in group B, 3 parturients 
in group LB and 2 parturients in group R, for whom it was 
‘Good’ (p=0.59). Haemodynamic parameters HR, SBP, DBP 
and MBP were statistically comparable at various points of  time 
between the groups (Figures 3-6). Table 4 shows the occurrence 
of  intraoperative adverse events; these were statistically com-
parable. Atropine 0.6 mg i.v. was used for treating bradycardia 
in each of  the six parturients and ondansetron 4 mg was used 
for treating nausea and vomiting in 2 parturients. The median 
number of  bolus injections of  ephedrine 5 mg used for treating 
hypotension in parturients in all the three groups was 1 (1-2). 
Postoperatively, 14 parturients (group B=4, group LB=5, group 
R=5) required fentanyl in addition to paracetamol infusion for 
pain relief. The parturients were followed up on days 1 and 3; 
there was no incidence of  headache, backache or tingling or 
numbness in the lower limbs in any parturient of  any group.

Discussion

This study compared spinal block characteristics of  equipo-
tent doses of  hyperbaric 0.5% bupivacaine, plain 0.5% lev-
obupivacaine and plain 0.75% ropivacaine for elective cae-

Table 1. Demographic profile and surgical data

 Group B Group LB Group R 
 (n=32)  (n=32)  (n=31) 
Age (years) 25.65 (3.42) 25.46 (4.16) 26.77 (3.53)
Weight (kg) 59.53 (5.61) 57.28 (5.13) 58.09 (6.06)
Height (cm) 150.34 (4.74) 150.50 (3.37) 150.80 (3.64)
Total Surgical 45.34 (7.40) 47.81 (6.59) 44.35 (7.04) 
time (minutes)
Spinal to skin 6.55 (1.24) 6.63 (1.52) 6.74 (1.36) 
incision time 
(minutes)
Values are represented as mean (SD).

Figure 1. CONSORT Flow diagram
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sarean delivery. The study was adequately powered, as the 
primary outcome (motor block duration) was statistically 
comparable for the three groups, the null hypothesis stood 
rejected, and the alternative hypothesis was validated. The 
motor block onset time to B2 and B3 was statistically pro-
longed in group R compared to group B, which is significant 
in emergency caesarean delivery as it can delay surgical in-
cision. The other spinal block parameters including sensory 
block onset time, sensory block duration and regression times 
of  sensory and motor blocks were comparable for the groups. 

Previous studies have found levobupivacaine and bupivacaine 
to be almost equipotent and ropivacaine to be 0.4 to 0.7 times 
less potent than bupivacaine and levobupivacaine for intrath-
ecal anaesthesia. Lee et al. (15) obtained the ED50 values for 
bupivacaine, levobupivacaine and ropivacaine as 5.50 mg, 5.68 
mg and 8.41 mg respectively for intrathecal anaesthesia in low-
er limb surgeries. The relative anaesthetic potency ratios were 
0.97 for levobupivacaine/bupivacaine, 0.65 for ropivacaine/
bupivacaine and 0.68 for ropivacaine/levobupivacaine. Par-
paglioni et al. (16) determined the ED50 dose of  levobupiv-
acaine and ropivacaine as 10.58 mg and 14.22 mg respectively 

Table 2. Sensory and Motor Block Onset Times

Onset Times (minutes) Group B (n=32) Group LB (n=32) Group R (n=31) p
Sensory onset to T10 2.34 (1.09) 2.50 (1.13) 2.38 (1.08) 0.84
Sensory onset to T8 3.12 (1.89) 3.12 (1.75) 3.54 (2.40) 0.64
Sensory onset to T6 4.62 (2.80) 4.93 (2.63) 5.73 (3.00) 0.29
Motor onset to B1 1.89 (0.32) 2.15 (0.67) 2.20 (0.62) 0.16
Motor onset to B2  2.93 (1.34) 3.81 (1.17) 4.45 (2.61) 0.005*
Motor onset to B3 5.93 (3.41) 9.00 (4.00) 10.16 (5.66) 0.001†

Values are represented as mean (SD). Post-hoc analysis showed statistically significant difference between groups B and R (*p=0.005, †p=0.001) with no 
statistical difference between groups B and LB or groups LB and R.

Table 3. Sensory and motor block regression times 

Regression Times (mins) Group B (n=32) Group LB (n=32) Group R (n=31) p
Sensory two Segment Regression 102.18 (29.12) 91.40 (33.94) 95.80 (21.45) 0.32
Sensory Regression to T10 127.50 (33.86) 117.50 (38.30) 131.12 (25.38) 0.27
Sensory Regression to L1 151.40 (33.94) 152.81 (36.43) 156.77 (25.93) 0.80
Motor Regression to B2 115.31 (25.11) 106.40 (26.71) 107.25 (20.92) 0.50
Motor Regression to B1 146.71 (30.89) 143.12 (33.89) 141.77 (26.78) 0.87
Motor Regression to B0 179.06 (35.11) 178.12 (32.48) 174.19 (29.15) 0.88
Values are represented as mean (SD).

Figure 2. The quality of  anaesthesia scores was statisti-
cally comparable for the three groups (p-value=0.98)

Quality of Anaesthesia Scores

26
24 24

4
5 5

2 2
0 0 0

3

30

25

20

15

10

5

0

N
um

be
r o

f p
at

ie
nt

s

Excellent Good Fair Poor

Group B

Group LB

Group R

Figure 3. No statistically significant difference was seen 
in the between-group or within-group comparison of  
heart rate
S: time of  giving spinal block; I: skin incision; D:baby delivery
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using Dixon and Massey formula, and 10.14 mg and 13.46 
mg respectively using logical regression for intrathecal anaes-
thesia in caesarean delivery. The estimated potency ratio for 
spinal levobupivacaine/ropivacaine was 1.34. The estimated 
ED95 doses for levobupivacaine and ropivacaine were 12.56 
mg and 15.97 mg respectively, which were lower than the doses 
previously estimated by Kwaw et al. (13.5 mg and 27 mg for 
levobupivacaine and ropivacaine, respectively) (17, 18). 

Glaser et al. (19) and Fattorini et al. (20) compared intrathecal 
levobupivacaine and bupivacaine in 1:1 dose ratio for ortho-
paedic surgeries and found these to have similar anaesthetic 
effects. Malinovsky et al. (21) and Erturk et al. (22) studied 
intrathecal ropivacaine and bupivacaine in a dose ratio of  3: 
2 for urological and orthopaedic surgeries respectively and 
found these to provide comparable anaesthesia. Gautier et al. 
(6) observed that 8 mg bupivacaine, 8 mg levobupivacaine and 
12 mg ropivacaine with 2.5 mcg sufentanil provided equiva-
lent sensory and motor anaesthesia in spinal block for caesar-
ean deliveries. For this study, we chose intrathecal doses of  
bupivacaine, levobupivacaine and ropivacaine based on the 
pilot cases we had treated at the start of  the study and consid-
ered an estimated potency ratio of  3:2 between bupivacaine/
ropivacaine and levobupivacaine/ropivacaine as described in 
the above studies.

The drug baricity and parturients’ position while performing 
the spinal block can influence the intrathecal spread of  the lo-
cal anaesthetic. On measuring the densities, plain 0.5% ropiv-
acaine is slightly hypobaric and plain 0.75% levobupivacaine 
is isobaric to CSF (cerebrospinal fluid) (23). Also, the density 
of  CSF in pregnant women is slightly lower than the density 
in men and non-pregnant women (24). Hallworth et al. (25) 

Table 4. Adverse events occurring in the subjects

 Group B (n=32)  Group LB (n=32)  Group R (n=31)  p
Hypotension 8 (25%)  9 (28%)  2 (6.5%) 0.07
Bradycardia 2 (6.3%)  2 (6.3%)  2 (6.5%) 0.99 
Nausea and Vomiting - 2 (6.3%) - -
Shivering 3 (9.4%) 2 (6.3%) - 0.24
Values are represented as the number of  parturients (%).

Figure 4. No statistically significant difference was seen 
in the between-group or within-group comparison of  
systolic blood pressure
S: time of  giving spinal block; I: skin incision; D: baby delivery
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Figure 5. No statistically significant difference was seen 
in the between-group or within-group comparison of  
diastolic blood pressure 
S: time of  giving spinal block; I: skin incision; D: baby delivery
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Figure 6. No statistically significant difference was seen 
in the between-group or within-group comparison of  
mean blood pressure 
S: time of  giving spinal block; I: skin incision; D: baby delivery
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compared hyperbaric, isobaric and hypobaric bupivacaine 
for elective caesarean delivery and found that when spinal 
block was performed in the lateral position, drug baricity did 
not affect the level of  the sensory block. In the sitting position, 
the sensory block level was one dermatomal level higher with 
hypobaric solution than with hyperbaric solution. For an iso-
baric drug like levobupivacaine, positioning had no influence 
on the sensory block level achieved (26). In all parturients, 
SAB was given in lateral position, followed by supine position-
ing with a wedge. Therefore, the difference in the baricities of  
local anaesthetic drugs used ideally should not have led to any 
difference in sensory block levels. 

This study shows that plain levobupivacaine and ropivacaine 
are suitable alternatives to hyperbaric bupivacaine for elec-
tive caesarean delivery. A few studies have explored the clin-
ical utility of  isobaric levobupivacaine and ropivacaine for 
intrathecal anaesthesia for caesarean delivery, however, their 
results vary with regard to block characteristics, which could 
be due to difference in the doses of  drugs and adjuvants and 
variations in the regional anaesthesia technique. Although in 
most of  these studies opioids have been added as adjuvants to 
intrathecal drugs to improve the quality of  spinal block, this 
was not done in the present study because the objective was to 
explore the characteristics of  spinal block of  the newer local 
anaesthetics when used as sole anaesthetics. Gunusen et al. 
(27) compared three different doses of  intrathecal levobupiv-
acaine (5 mg, 7.5 mg and 10 mg) with fentanyl and concluded 
that levobupivacaine 7.5 mg with fentanyl 15 mcg was most 
appropriate for elective caesarean delivery. Wong et al. (28) 
recommended isobaric 0.75% ropivacaine in doses of  18.75 
mg or 22.5 mg, whereas Ateser et al. (29) suggested 15 mg or 
20 mg of  isobaric 1% ropivacaine for SAB in caesarean de-
livery. Eryilmaz and Gunaydin (10) studied plain 15 mg ropi-
vacaine and plain 10 mg bupivacaine with 25 mcg fentanyl in 
spinal block and found a longer sensory block and a shorter 
motor block in the ropivacaine group.

For elective caesarean delivery, Camorcia et al. (30) reported 
relative motor block potencies for bupivacaine, levobupiv-
acaine and ropivacaine as high (ED50-3.44 mg), intermedi-
ate (ED-4.83 mg) and low (ED-5.79 mg) respectively, when 
used for intrathecal anaesthesia in caesarean delivery. Also, 
the concentration of  intrathecal drug injected has a signifi-
cant effect on motor block; this has been seen for both lev-
obupivacaine and ropivacaine where increasing concentra-
tion resulted in a more intense motor block and decreasing 
concentration led to a higher dose being required to achieve 
the same motor block (31, 32). The use of  local anaesthetics 
along with low dose with opioids has been studied for elective 
caesarean delivery using the CSE technique; while Coppe-
jans et al. (7) found a less intense motor block, Gautier et al. 
(6) reported a shorter motor block with levobupivacaine and 

ropivacaine as compared to bupivacaine. In the above stud-
ies, the need for increased epidural supplementation was also 
seen, which could be due to the use of  submaximal drug dos-
es. The present study has shown that a dose of  10 mg plain 
levobupivacaine or 15 mg plain ropivacaine is as effective as 
10 mg hyperbaric bupivacaine, both in terms of  the duration 
and intensity (i.e. Bromage 3) of  the motor block.

The incidence of  hypotension was much lower in group R 
(6.5%) as compared to groups LB (28%) and B (25%), though 
the difference was not proved to be statistically significant. 
Therefore, further studies are needed to confirm the haemo-
dynamic effects of  ropivacaine. One possible explanation for 
greater haemodynamic stability could be the slower onset 
of  the block with plain ropivacaine. Ogun et al. (3) found a 
lower requirement for ephedrine during caesarean deliveries 
with ropivacaine than with bupivacaine. Two previous studies 
reported better haemodynamics and lesser hypotension with 
intrathecal ropivacaine as compared to bupivacaine for or-
thopaedic and lower extremity surgeries (28, 33).

The dose of  intrathecal drugs used in this study is similar 
to the dose used by Gautier et al. (6) but is lower than what 
has been used by most other researchers. This is because of  
the shorter average height of  women in the Indian subcon-
tinent (5 feet or 150 cm) as compared to western countries 
(34). Harten et al. (35) studied the height- and weight-adjusted 
doses of  local anaesthetics for spinal anaesthesia in elective 
caesarean delivery. For a similar average patient height (150 
cm) and weight (60 kg) as in this study, Harten et al. (35) used 
a dose of  1.7 mL of  0.5% hyperbaric bupivacaine with 0.4 
mcg morphine. As we did not use an opioid, we chose a high-
er dose of  2 mL of  0.5% hyperbaric bupivacaine or an equi-
potent dose of  plain 0.5% levobupivacaine and plain 0.75% 
ropivacaine in this study. 

The study has a few limitations. Blood pressure was measured 
at the initial 2 minutes after the spinal block and thereafter 
at 5-minute intervals, therefore, it is possible that episodes of  
mild hypotension were missed. Hypotension episodes are of-
ten preceded by complaints such as dizziness or nausea and 
vomiting, which were seen only in two parturients in this 
study. Phenylephrine is the preferred drug for the treatment 
of  hypotension in caesarean delivery, however, ephedrine was 
used due to the non-availability of  phenylephrine in the hos-
pital pharmacy store. Although an intrathecal opioid was not 
used, the parturients’ pain during the surgery and in the post-
operative period was adequately managed with i.v. fentanyl. 
The postoperative analgesic regime comprised multimodal 
analgesia with paracetamol infusion and i.v. fentanyl, which 
reduced the pain to a tolerable level (VAS<3) and enabled 
parturients to successfully breastfeed their infants.
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The failure rate of  spinal anaesthesia in the study was 5%, 
which is higher than what is recommended for elective cae-
sarean delivery. The possible cause for this could be that all 
spinal blocks were performed by resident anaesthesiologists. 
The omission of  an opioid adjuvant along with the intrath-
ecal drug could be another reason. In an audit on failed spi-
nal blocks, a higher failure rate of  the block was seen if  in-
trathecal opioid was omitted (36). We excluded all cases of  
pre-operative failure of  the spinal block from the final analy-
sis. However, there were no cases of  intraoperative failure of  
spinal anaesthesia or a need for conversion to general anaes-
thesia during the surgery. 

The results of  this study can be applied to parturients with a 
height of  145-155 cm, which was the inclusion criterion for 
the study. Also, we can infer that as an alternative to hyper-
baric 0.5% bupivacaine, an equipotent dose of  plain 0.5% 
levobupivacaine or plain 0.75% ropivacaine can be used ef-
fectively in the spinal block for caesarean delivery. However, 
in clinical application, it is common practice to add an opioid 
adjuvant to the intrathecal drug, therefore, we would like to 
evaluate the use of  levobupivacaine and ropivacaine with an 
opioid in a spinal block for caesarean delivery in the future. 

Conclusion

This study shows that for parturients with a height of  145-
155 cm, plain 0.5% levobupivacaine (10 mg) or 0.75% ropi-
vacaine (15 mg) can provide anaesthesia comparable to that 
of  hyperbaric 0.5% bupivacaine (10 mg) when used in a spi-
nal block in elective caesarean delivery. The only difference 
observed between the spinal block characteristics was a pro-
longed motor block onset time with ropivacaine. The haemo-
dynamic parameters and side-effects were comparable for the 
three local anaesthetics. 
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