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Abstract
Background and Aims: With the advent of newer drug in spinal Anaesthesia, there is a lacuna in the study of
these drugs. Use of longer acting Local Anaesthetics in lower dose has been the practice for shorter Surgery. The
study aims to compare Chloroprocaine with the Levobupivacaine in lower limb surgeries of shorter duration.
Methods: A Prospective, Comparative study was conducted after obtaining the permission from Ethical
Committee. A total of 70 patients (men & women, 18-60 years, ASA 1-2) posted for elective lower long surgery
were included. They were randomly divided into 2 groups. Group A received 1% Chloroprocaine 3ml (30 mg)
while Group B received 0.5% Levobupivacaine 3ml (15mg). The Onset of sensory blockade and motor blockade,
Peak height for sensory block, two-segment regression time, Duration of sensory block and motor block were
studied.
Results: The Onset of sensory blockade & motor blockade was similar in both the groups. The Peak height for
sensory block was higher in Group B (T4 - T6 vs T6 — T8) as compared from Group A, and it also had a longer
two-segment regression time (119.31 + 34.87 mins vs 43.06 + 8.75 min). The duration of sensory block was shorter
in Group A (74.43 £ 10.96 mins vs 312.71 + 51.94 mins). The duration of motor block was shorter in Group A
(61.03 + 11.48 mins vs 249.57 + 38.34 mins). All the differences were statistically significant (p<0.05)
Conclusion: We conclude Chloroprocaine is better for shorter lower limb and ambulatory surgery.

Introduction

Spinal Anaesthesia is the most common neuraxial
block used for surgery. It provides excellent
surgical conditions for lower abdominal & lower
limb procedures. Local Anaesthetic (LA) is the
main stay of the Spinal Anaesthesia. There are
complications  with  longer acting Local
Anaesthetic agents like delayed ambulation, risk
of urinary retention, TNS, hypotension, increased
failure rate.! Further study of the ideal short

acting spinal LA is required for the shorter
procedure, day care and ambulatory surgery.

Chloroprocaine was first used by Foldes and
McNall in 1952. It is an amino-ester with a very
short half-life. Reports of persistent neurological
deficit and adhesive arachnoiditis with Spinal
Chloroprocaine had led to complete withdrawal of
the drug in early 1980s.®! The historical usage in
epidural anaesthesia for obstetric patients, had
reports of neurological deficit mostly owing to
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unintentional intrathecal injection of large volume
of Chloroprocaine.”> Chloroprocaine has a very
rapid onset, short acting, faster resolution leading
to lesser side effect. The earlier toxicity was
attributed to the Sodium Bisulfite!®!, which was
added as a preservative. So, a newer pH adjusted,
preservative & anti-oxidant free formulation has
been released in 2004 and is being used world-
wide.!

Levobupivacaine was introduced much later in
1980s, Levobupivacaine is a pure S (-) enantiomer
of racemic Bupivacaine and is lesser cardiotoxic.
Nevertheless, majority of the studies have found
no significant difference between
Levobupivacaine  and  Bupivacaine.
Levobupivacaine is a Longer acting local
Anaesthetic drug, and in absence of an ideal
shorter acting Anaesthetic agent, low dose
Levobupivacaine is being used in shorter duration
surgeries. The lower doses of Levobupivacaine
have shown to have differential neuraxial block
which has preserved motor function, which might
not be very conducive for the lower limb surgery.

A Shorter duration Surgery calls for rapid onset,
quicker recovery of the Anaesthesia, as the
prolonged effect leads to increased duration of
close monitoring in Post-op ward, risk of altered
hemodynamic stability, delayed micturition,
delayed ambulation and lastly delayed discharge.
6]

Many studies have been done on the comparison
of the both the drugs in different study. However,
there is a lacuna when we look for studies
comparing these 2 drugs. There is no study
directly comparing the effects of the
Chloroprocaine and Levobupivacaine. The longer
acting drugs been used in lower volume in shorter
surgeries, but this leads to variable effect and
many difficulties arises as enumerated. Shorter
surgeries with quicker surgical readiness and
earlier discharge is the demand on the modern
times. Therefore, a study on shorter surgeries was
selected.

The formulation of Chloroprocaine available in
India is 1% when compared from those outside

India which are 2%. The study conducted
previously has been with 2% Chloroprocaine in a
western population. There are limited study on
30mg dosage, while higher doses has been
studied. The minimal effective dose for
Chloroprocaine has been 30 mg so a minimum
volume required for surgery with 1% is 3ml. The
dosage of drugs below 30mg has not been
effective in lower limb surgery for duration >60
mins. 1"

The lower doses of longer acting local anaesthetic
drugs has a variable effect, which is not suitable
for surgery. The minimal effective dose of 0.5%
Levobupivacaine has been shown as 11.7mg [
therefore a 0.5% 2.5ml drug was sufficient to
conduct surgery. To rule out any discrepancy
arising due to variation in the result, the volume of
the comparing drugs even was made even.
Levobupivacaine is also Isobaric, similar to that of
Chloroprocaine, so reducing another factor of
discrepancy in the result.

Therefore, we conducted the study on comparison
of 1% Isobaric Chloroprocaine 3ml with 0.5%
Isobaric Levobupivacaine 3ml in shorter surgeries
of lower abdomen or lower limb was conducted.
The Aim of the study is to compare onset of
sensory and motor block, duration of sensory and
motor block, peak height of sensory block, two
segment regression time, hemodynamic changes,
any side effects.

Subjects and Methods

Following approval by the Board of
Thesis/Research committee, the study was
conducted between January 2019 to December
2019. A total of 70 patients was randomly divided
in two groups in 1:1 allocation ratio, each
comprising 35 patients [Figure 1]. Consent and
approval of patient for participation in study was
taken. Thorough pre-Anaesthetic check-up was
done one day prior to the surgery and informed
written consent for participation in the study was
taken.

The patients were randomly divided into two
groups: Group “A” and “B”. In Group A, patients
were given 1% Chloroprocaine 3ml (30mg)

Dr Rachit Sinha et al IMSCR Volume 08 Issue 11 November 2020

Page 289




intrathecally, while in Group B, 0.5%
Levobupivacaine 3ml (15mg) were given
intrathecally. Drugs were prepared by the
anaesthetist who was not involved in the
observation. They were kept NPO for 8 hrs & Tab
Ranitidine 150mg and Tab Alprazolam 0.25mg
was given orally, the night before surgery.

On the day of surgery, intravenous line was
secured and iv fluid Ringer Lactate was started at
the rate of 15ml/kg 30 min before surgery and
maintenance fluid as per Holliday Segar formulae.
Monitor was attached and baseline readings were
taken. Patient was premedicated with Inj.
Ranitidine 50mg iv, Inj. Ondansetron 4mg iv, and
heart rate, systolic blood pressure, diastolic blood
pressure, mean arterial pressure, arterial oxygen
saturation and ECG was recorded.

Spinal Anaesthesia was administered to the patient
in L2-L3 interspace with patient sitting using a
midline approach using 25G spinal needle.
According to randomization, patient received
either preservative free & bisulfite free
formulation of isobaric 1% Chloroprocaine 30 mg
(3ml) or isobaric 0.5% Isobaric Levobupivacaine
15mg (3ml). No adjuvant medication was added to
either local Anaesthetic.

After completion of the spinal injection, patient
was immediately made to lie supine. The patient
was evaluated for sensory and motor block, for
every 2 mins for first 20 mins, then every 3 mins
for next 30 mins, then every 5 mins for next 40
mins, then every 10 mins for 60 mins, and finally
every 15 mins until the sensory block has
regressed to S1 dermatome. The patient will be
administered Inj Midazolam 1mg iv after spinal
Anaesthesia has been given. During the surgery
the patient’s pulse, Systolic Blood pressure,
Diastolic Blood pressure, Mean Arterial Pressure,
arterial oxygen saturation will be recorded every 3
mins for 30 mins and then every 5 mins until
completion of the surgery.

The sensory level of the block was assessed in a
caudal to cephalad direction, using loss to pin
prick sensation, and the C5-C6 dermatome was
used as an unblocked reference point. The motor

Block was assessed using the Modified Bromage
Scale. I

Readiness for surgery was defined as loss of pin
prick sensation > T10 with modified Bromage>2.
During surgery, evaluation of the motor block was
suspended until the end of the procedure. If the
patient complained of pain, Inj Butorphanol 1 mg
iv was administered. If additional sedation was
needed, midazolam 1 mg iv was administered.
The total dose of any given medication was
recorded. If the patient still felt pain, general
Anaesthesia was provided and the study was
stopped. Any complications, side effects and
adverse effects up to 24 hrs postoperatively were
noted.

Clinically relevant hypotension (defined as a
decrease in systolic arterial blood pressure >30%
from baseline values) was initially be treated with
a rapid iv infusion of 300ml Ringers Lactate
solution over 5 min period. If this was found to be
ineffective, Inj Mephentermin 6 mg iv was given.
Occurrence of clinically relevant bradycardia
(defined as reduction in Heart Rate < 45) was
treated with Inj Atropine 0.4mg iv.

Statistical Analysis

The data from the present study was
systematically collected, compiled and statistically
analysed. Descriptive & inferential statistical
analysis were derived from results on continuous
measurements, presented as mean + SD while
results on categorical measurements were
presented in numbers (%age). Student t test was
used to find the significance of the study
parameters on a continuous scale between 2
groups (intergroup analysis).

The p value was determined to evaluate the level
of significance, p<0.05 was considered as
significant at 5% significance level, while p<0.01,
significant at 1% was considered as highly
significant.

Chi square/ Fisher’s exact test was used to find the
significance of the study parameters on the
categorical scale where ever applicable between 2
or more groups.The statistical data analysis and
graphs were generated by Microsoft Excel 2016 &
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Microsoft Word 2016 was used to generate charts
and tables.

Result

Out of the 84 patients assessed, only 70 were
included for final analysis [Figure 1]. The Age,
Weight, Gender, were comparable in both the
groups. [Table 1]

The onset of both sensory and motor block was
faster is Group A. The time to peak sensory block
was also earlier in Group A but it attained a lower
dermatomal blockade as compared to Group B.
The duration of both sensory and motor blockade
was longer in Group B. The two-segment

Figure 1: Consort Diagram

regression time was also shorter in Group A. The
differences were statistically significant in all the
parameter (p>0.05). [Table 2]

In group B, 4 patients had hypotension, and 2 had
Bradycardia while there was no hypotension or
bradycardia in Group A. shivering was
complained by 3 patients in Group B as compared
from 1 in Group A.One patient complained of
Nausea in both the group.

The hemodynamic was more stable in Group A
compared from Group B, there was a greater fall
in MAP after 6 min of spinal anaesthesia in Group
A. [Figure 3]

Assessed for eligibility

(n=84)
Excluded (n = 14)
e Not meeting inclusion
criteria (n =7)
—
o Refused to participate (n = 7)

Randomized (n = 70)

.

Allocated to
Group A
Chloroprocaine
(n=35)

Allocation

A\ 4
Analysed (n = 35)

Excluded from analysis
(n=0)

Analysis

.

Allocated to
Group B
Levobupivacaine
(n=35)

\ 4
Analysed (n = 35)

Excluded from analysis
(n=0)
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Table-1: Comparison of Age, Weight and Gender In Between Group A and Group B.

GROUP A GROUP B p-value
AGE 40.71 £ 11.95 39.63+£13.14 0.72#
WEIGHT 58.86 £ 8.61 62.09 £8.79 0.1251#
MALE 25(71.4%) 27(77.1%) 0.584%
FEMALE 10(28.6%) 8(22.9%) )
#statistically not significant. (p>0.05)
Table-2: Spinal Block Characteristics in Group A and Group B
GROUP A GROUP B
(in mins) (in mins)
MEAN + SD MEAN = SD p-Value
Sensory Block
Onset of sensory blockade 48+1.1 6.89+1.97 < 0.0001*
Time of Peak height for sensory block 11.11+4.99 14.26 +3.19 0.0025*
Duration of sensory 74.43 £10.96 312.71 £51.94 < 0.0001*
2-segment regression time 43.06 £8.75 119.31 + 34.87 < 0.0001*
Motor Block
Onset of motor blockade 740+15 10.91 + 3.47 < 0.0001*
Duration of motor block 61.03+11.48 249.57 + 38.34 < 0.0001*

*statistically significant. (p<0.05)

Figure-2: Graphical representation of Mean of Peak Sensory Block in Group A and Group B
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Table-3 Comparison of Side Effect in between
group A and Group B.

Side Effect Group A Group B
TNS 0 0
Hypotension 0 4
Bradycardia 0 2
Nausea 1 1
Vomiting 0 0
Respiratory Depression 0 0
Pruritus 0 0
Shivering 1 3
Discussion

Day Care Surgeries are the latest trend and the
patients do not wish to lose work. They prefer to
resume their day today activities at the earliest
with minimal dependency on another person. A
faster recovery for the patients not only benefits
the patients but also reduces the burden from the
already overburdened health care services in our
country.

Quest for an Ideal anaesthetic agents has been on
and this gives us various drugs with different
aspects. As none of the local anaesthetic agents
can be used in all the surgeries, the time demands
different a more suitably acting drug which covers
all aspects of the surgery and does not over drives
the requirement.

The central neuraxial blockade depends on the
patient factors & the spread of the drug. The
Patient factors include age, height, position, spinal
column configuration, CSF volume. The factors
governing the spread of the drug include amount,
volume, specific gravity, density, baricity of
solution, potency of the drug used. The level at
which the drug is administered, rate of
administration of drug, Barbotage technique.
Following administration of the drug, there is fall
in administration of the concentration which in
turn depends upon dilution and mixing in CSF,
diffusion and distribution to neural tissues, uptake
and fixation by neural tissues, vascular absorption
and elimination through arachnoid villi and
directly from capillary bed of parenchyma.

All these factors determine onset of sensory
blockade, onset of motor blockade, peak height
for sensory block, two-segment regression time,

duration of sensory block, duration of motor
block. For example, selection of a higher level
used for spinal anaesthesia achieves a greater
sensory and motor blockade. A higher drug
concentration and dose will have more profound
block. A faster rate of the administration of the
drug, will have a higher block as compared to the
lower rate of administration.

In our study, the dose of Chloroprocaine was
selected to be 30 mg as there were limited number
of studies conducted at this dosage. Most of the
studies had been conducted on 40mg& 50mg.
Given the limited number of studies, there was
limited clarity on the feasibility of the usefulness
of the selected drug dosage. Casati et al [”
concluded that the Chloroprocaine 30 mg had
insufficient duration of spinal blockade and
suggested adding adjuvants. Kopacz et all'”
concluded that the 10mg is a no effect dose, 20mg
and 30mg produced adequate sensory anaesthesia
but limited motor blockade with occasional sacral
sparing. Therefore, we selected the lowest dose of
30mg 1% Chloroprocaine 3ml for patients planed
for lower limb surgery, in view that this dose
could be sufficient for surgical anaesthesia.

The mean heart rate rose following administration
of spinal anaesthesia in both the group which was
more in Group B but not statistically significant.
After 21 mins of anaesthesia the heart rate started
to decline, but the decline was more statistically
significant in group B after 30 mins compared
from group A.

The mean onset time of sensory blockade was
significantly early in Group A (4.8mins) as
compared with Group B (6.89mins) and the
difference was statistically significant (p<0.0001).
However, there was a statically significant faster
onset of sensory block, the actual benefit in
clinical practise is debatable.

The study conducted by Forster et al™ and
Lacasse et al ®lon 2% Chloroprocaine 40mg had
an onset of sensory block was similar to our study
& we also saw similar result in Siddaiah et al*.
While Davis et al™*! had a different mean sensory
block onset time of less than 10 mins, but they had
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a small sample size of 8 patients and the exact
time was not mentioned. The study conducted by
other authors™** on 0.5% Levobupivacaine
15mg had similar results. While few author
[1617.18] sing other doses of Levobupivacaine by
had a different mean onset sensory block due to
the dose variation.

The mean time of Peak height for sensory block
was significantly early in Group A compared with
Group B [Table 2] and the difference was
statistically significant (p<0.002).

The study by Davis et al'*® Chloroprocaine and
Attri et al™™ Vellosillo et al*”and other authors!®-
221 on Levobupivacaine had similar results. While
Siddaiah et al™ Camponovo et al® with
Chloroprocaine and Kataraia et al ™ and
Mantouvalou et al™ on Levobupivacaine had
different results owing to different doses.

The comparison of peak height for sensory block
was significantly higher in Group B as compared
with Group A [Table 2] which was statistically
significant (p<0.00001). We saw that the patient
receiving Levobupivacaine achieved a higher
dermatomal blockade, also that  the
Chloroprocaine achieved a sufficient blockade for
the lower limb surgeries.

The study by Various autho found
similar mean peak height of sensory block with
30mg  Chloroprocaine.  The  study  of
Levobupivacaine 12.5mg byanother author
[17.18:22.2%] 41| had a mean peak sensory block of T4.
The mean duration of sensory block was
significantly less in Group A compared with
Group B and the difference was statistically
significant (p<0.0001). [Table 2]. The study by
Gonter et al® and Davis et al™®! had duration of
regression of sensory block to S1 was similar to
our study. The study conducted by various authors
(2628 on 0.5% Levobupivacaine 15mg had a
similar mean duration of sensory block.

The mean duration of two segment regression of
sensory block was significantly less in Group A
compared with Group B and the difference was
statistically significant (p<0.0001). [Table 2].

[7,13.23,24]

The study by Gonter et al®and Smith et al®! on
Chloroprocaine had a similar result. The study on
40mg Chloroprocaine by other authors (122930
had a different mean duration of two segment
regression of sensory block readily attributed to
the higher dose used in the study. The study by
Burke et al®” and Kataraia et al™ on 0.5% of
Levobupivacaine 15 mg had a similar result, while
Mantouvalou et al'*® and Sahin et al'*® lhad a
different mean duration of two segment
regression, while Mantouvalou et al™® used L3-4
interspace for spinal anaesthesia, Sahin et al
[*lhad the patient in prone position for the entire
duration of the surgery.

The time to Onset of motor blockade was
significantly less in Group A compared with
Group B and the difference was statistically
significant (p<0.00001). [Table 2]. There was no
study on 1% Chloroprocaine 30mg, which showed
the onset of motor block. The study on 0.5%
Levobupivacaine 15mg by various
authorst**82" 28 had similar result.

The time of Duration of motor block was
significantly less in Group A compared with
Group B and the difference was statistically
significant (p<0.00001) [Table 2]. The study on
Chloroprocaine 30mg by Gonter et al”found
with Chloroprocaine the mean duration of motor
block was 54 mins and the Gastrocnemius
regained 90% of the power by 70mins when tested
with Isometric force Dynamometer, this is similar
to our study. Davis et al'*®! had mean duration of
motor block of 65mins with 3% 30mg
Chloroprocaine. The Gastrocnemius regained 90%
of the power by 69mins when tested with
Isometric force Dynamometer the results were
similar to our study. The study with 0.5%
Levobupivacaine 15mg by various author*>6:2728]
had similar result.

Side effects

Hypotension was not seen in Group A, while there
were 11% patients in group B who had
hypotension which was treated with Injection
Mephentermin 6mg iv and 200-250ml boluses of
iv fluids. It was significantly more in the Group B
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patient receiving Levobupivacaine [Table 3]. The
mean arterial pressure was significantly lower in
the Group B patients after the onset of sensory
blockade. [Figure 3]

In the study of Chloroprocaine by Kouri et al
there was mild hemodynamic changes and did not
require vasoactive agents, sililar observation was
made by other authors 232

The study by Camponovo et al !, Lacasse et al !
and other authors 23" on Chloroprocaine there
was hypotension in 4.5-12% on the patients.

In the study of Levobupivacaine by Mantouvalou
et al ** mean of Mean Arterial Pressure and Heart
Rate steadily declined during the surgery and
similar trend was seen by Fattorini et al®! Attri
et al.l!

The study by various authorl!#6181921 g
Levobupivacaine had a hypotension from 5-17%
of patients.

There was Bradycardia in 2 patients in Group B
with heart rate falling below 45/min in which was
5% of the patients and none in Group A which
was treated with Inj Atropine 0.4mg iv. [Table 3]
In the study of Chloroprocaine by Kouri et alt®”
there was no bradycardia and similar observation
was made by others®" %2 \While study by
Siddaiah et al ™ and other authors®*!on
Chloroprocaine, they had a bradycardia in few
patients.

The study by various authors*!81%%1 on
Levobupivacaine showed Bradycardia in 3-15%
of their patients.

There was no incidence of Transient Neurological
Symptoms, Respiratory Depression, Pruritis in the
either group.

[30]

Conclusion

The sensory and motor block by Chloroprocaine
was adequate for shorter lower limb surgery.
Thus, we conclude that Chloroprocaine is more
suitable for shorter lower limb surgeries on
comparing  with  Levobupivacaine.  While
levobupivacaine is more suitable for longer
surgeries.
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