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Introduction

From 20th century till today, spinal anesthesia 
is considered to be the safest and highly relia-

ble technique for most of the lower abdomen and 
perineal surgeries. Requirement of short duration 
neuraxial blockade has shown more popularity 
due to its increasing day care and ambulatory sur-
geries.1 However the conventional drugs such as 
bupivacaine are not very suitable for short dura-
tion anaesthesia as bupivacaine has a long half life 
and when used in smaller doses has unpredictable 
duration of block2. Later, the interest was towar-
ds lignocaine, which was tempered due to the risk 
of transient neurologic symptom, then emerged 
2-Chloroprocaine as a viable candidate for short 
duration spinal3.

In early 1950’s Foldes and McNall had shown 
how preservative free 2-Chloroprocaine was prac-
tical and effective in spinal anesthesia. However it 
failed to gain significant attention among anesthe-
tists because few reports in 1980’s had showed that 
it induced permanent neurological sequelae in few 
patients. But on further investigation it was showed 
that low PH of less than 3 and Chloroprocaine 
containing bisulfite preservative was the reason for 
neurological complications. In 2005 research had 
shown that after adjusting the PH of the solution 
that is going to be used along with a preservative 
free 2-Chloroprocaine, no complications related 
to neurological system had occured.4 The rapid 
onset and reliable offset of 2-Chloroprocaine has 
enabled faster mobilization of patients and thereby 
making day care surgery more feasible and conve-
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Abstract 

Background: Using fentanyl as an adjuvant in spinal anesthesia has well been documented. Fentanyl being an opioid 
additive prolongs the duration of neuroaxial blockade without significantly increasing the time to ambulation. Aim: To 
assess the effect of fentanyl as an adjuvant used with 2-chloroprocaine on sensory and motor onset and offset block time, 
time for ambulation and complication rate. Methodology: A randomized comparative study was conducted for a period 
of 6 months in the department of anesthesiology at Kirupananda Variyar medical college and hospital, Salem. A total of 
100 patients (50 in each group) posted for elective surgeries in the age group between 20 and 60 were enrolled as our study 
subjects. Group A patients received intrathecal injection of 3 mL of 1% 2-Chloroprocaine (30 mg) mixed with 0.5 mL of 
Normal saline and Group B patients received 3 mL of 1% 2-Chloroprocaine (30 mg) mixed with 0.5 mL of Fentanyl solu-
tion containing 50 micrograms per mL (25 mcg). Bilateral sensory and motor block onset and regression time was mon-
itored. Results: Time for regression of sensory block, recovery of motor block and time to void urine was comparatively 
more among group B (2-chloroprocaine with fentanyl) than group A (2-chloroprocaine) and the difference was found to 
be statistically significant (p < .05). The length of stay in post-anesthesia ICU and the patient satisfaction score did not 
show a statistical significant difference between the two groups. Similarly no change was noted in hemodynamic parame-
ters and in the incidence of adverse events. Conclusion: We conclude that the addition of fentayl to 2 chloroprocaine has 
a significant synergistic effect in prolonging postoperative analgesia without prolonging the time for ambulation.
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nient. The mean duration of action of 2-Chloro-
prociane was found to be 40 minutes based on the 
literature review. One of the major disadvantage of 
using 2-Chloroprocaine is the early occurrence of 
post-operative pain which could be addressed by 
adding an adjuvant which would ideally increase 
the duration of analgesia both during intraopera-
tive and postoperative period5.

Using fentanyl as an adjuvant for most of the 
spinal anesthetic agents has well been document-
ed. Fentanyl being an opioid additive prolongs the 
duration of neuroaxial blockade without signifi-
cantly increasing the time to ambulation6–8. Thus 
addition of opioids to 2-Chloroprocaine allows its 
use for slightly longer duration surgeries. The com-
mon adverse events that were reported due to ad-
dition of an opioid to anesthetic agent was pruritis 
and post-operative urinary retention9–11.

Fentanyl being a short acting opioid has very 
minimal risk in causing respiratory depression at a 
very low doses being used in spinal anaesthesia12. 
As of today very few studies had been conducted 
combining fentanyl as an adjuvant with 2-Chloro-
procaine and so the present study was undertaken 
to assess the effect of fentanyl as an adjuvant used 
with 2-Chloroprocaine on sensory and motor on-
set and offset block time, time for ambulation and 
complication rate.

Methodology

A randomized comparative study was conduct-
ed for a period of 6 months in the department of 
anesthesiology at Kirupananda Variyar Medical 
College Hospital, Salem. The study was started 
after getting the ethical clearance from the insti-
tution. A total of 100 patients posted for elective 
lower abdomen or perineal surgeries of shorter 
duration (< 45 mins) with ASA physical status of 
either I or II in the age group between 20 and 60 
were enrolled as our study subjects. After enrolling 
all the patients each patient was assigned a unique 
identity number. Following that, an unblinded an-
aesthetist derived a computer-generated random-
ized list in which each unique identity number of 
the patient was linked to either 2-CP alone or 2-CP 
with fentanyl. As all the surgical procedures were 
day care procedures no premedication or sedation 
was given. All patients were kept on fasting for 6 
hours prior to the surgery. A 18 gauge intravenous 
line was placed and 6 ml/kg of crystalloid was in-

fused over 15 mins. Maintenance infusion was giv-
en at the rate of 8 mL/Kg/Hr for the first hour and 
then followed by 2 mL/Kg/Hr thereafter.

Spinal anesthesia was performed using Quin-
ke Babcock spinal needle (BD-Quincke-Spinal-
Needles-by-BD – Medline ind), 25 gauge at L3-L4 
space in a sitting posture and the patient was im-
mediately made to lie supine after administration 
of drug. The drug combination was randomly as-
signed to the patient – Group A patients received 
intrathecal injection of 3 mL of 1% 2-Chloropro-
caine (30 mg) mixed with 0.5 mL of Normal sa-
line and Group B patients received 3 mL of 1% 
2-Chloroprocaine (30 mg) mixed with 0.5 mL of 
Fentanyl solution containing 50 micrograms per 
mL(25 mcg). The 2-Chloroprocaine solution used 
for intrathecal administration was a preservative 
free solution which was manufactured under the 
name Chlorquik 1% 5 ml amp by Neon lab. India.

The following parameters were monitored in the 
patients: time for attaining sensory block of T 10, 
time taken to achieve maximum level of sensory 
block, regression of sensory block to S2 level, at-
taining motor block – bromage grade 4, recovery 
for motor block – to attain bromage grade I, du-
ration of surgery, time to ambulate, time to void 
urine, time to discharge, heart rate, blood pres-
sure(MAP), pain assessment / patient satisfaction – 
VAS score, adverse effects like vomiting & pruritus 
and retention of urine. Bilateral sensory block was 
assessed in cephalad to caudad direction by using 
pin prick method. Motor block was assessed us-
ing the modified bromage score. Vasopressor Inj. 
Ephedrine 6mg bolus was given for patients who 
had a fall in MAP of 20% or more. Once the surgery 
was completed, the motor block was checked ev-
ery 15 minutes till bromage score of 0 is achieved. 
Once sensory block regressed to S2 dermatome 
and modified bromage score of 0, then the patient 
was attempted to ambulate. If ambulation was suc-
cessful then patients were made to attempt voiding 
of urine. If either ambulation or voiding were un-
successful, then at ten minute intervals repeat at-
tempts were made until the patient succeeded. All 
data were entered and analysed using SPSS version 
24. Mean and standard deviation was derived for 
all parametric variables and percentage for all fre-
quency variables. Student T test and chi-square test 
were used for deriving the statistical inference. 
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Results

The demographic variables among the study 
subjects were shown in Table 1.

The mean age of the patients in group A was 
39.4 years and in group B it was 40.5 years and the 
male: female ratio was almost similar in both the 
groups. Mean height and weight and the mean du-
ration of surgery did not show a statistical signif-

Table 1: Demographic characteristic among the study subjects

Demographic variable Group A Group B  P value 

Age (in years) 39.4 ± 11.8 40.5 ± 12.3 0.818

Male : female 27 : 23 28 : 22 0.916*

Weight (kg) 60.4 ± 7.7 64.2 ± 10.7 0.384

Height (cm) 151.8 ± 9.4 152.3 ± 8.7 0.419

Duration of surgery (min) 32.2 ± 4.6 32.4 ± 4.1 0.946

P value derived by using student T test 
*-P value derived by using chi-square test

icant difference between the two groups based on 
student T test (Table 1).

The sensory and motor block characteristics 
such as the time for initiation of sensory block, 
level of sensory block achievement (T10) and the 
time for maximum sensory and motor block was 
similar among the patients who received 2-Chlo-
roprocaine alone and 2-Chloroprocaine with fen-

tanyl and no statistical significant difference was 
observed between the two groups. Time for re-
gression of sensory block, recovery of motor block 
and time to void urine was comparatively more 
among group B (2-chloroprocaine with fentanyl) 
than group A (2-chloroprocaine) and the differ-
ence was found to be statistically significant (p < 
.05). The length of stay in post-anesthesia ICU and 

Table 2: Comparison of sensory and motor block characteristics between the two groups

Variables Group A Group B P value 

Time for sensory block (min) 4.3 ± 0.67 4.5 ± 0.71 0.654

Sensory block level achieved (min) T 10 T 10 1.00

Time for maximum sensory block (min) 6.3 ± 0.48 6.3 ± 0.47 0.678

Time for maximum motor block (min) 5.7 ± 0.52 5.9 ± 0.61 0.359

Time for regression of sensory block (min) 65.7 ± 2.1 78.1 ± 3.2 < .0001

Time for recovery of motor block (min) 67.3 ± 4.1 69.3 ± 1.8 0.050

Time to ambulate (min) 84.3 ± 1.09 85.4 ± 1.2 0.418

Time to void urine (min) 198.8 ± 21.9 230 ± 30.9 <.001

Length of stay in Post- anesthesia ICU (min) 304.1 ± 26 312.5 ± 18.5 0.076

Patient satisfaction score (out of 10) 8.5 ± 1.3 8.2 ± 1.05 0.181

P value was derived using student T test
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the patient satisfaction score did not show a statis-
tical significant difference between the two groups 
(Table 2).

The heart rate and the mean arterial pressure 
were measured from the time of inducing the anes-
thetic agent (basal) until 30 minutes in the interval 
of 5 minutes. It was observed that both the heart 
rate and the MAP were found to be slightly high 
among the patients who received 2-chloroprocaine 
with fentanyl (group B) compared to patients who 
had taken 2-chloroprocaine alone (group A) but 
the difference was not found to be statistically sig-
nificant (p > .05) (p value derived using student T 
test). So it can be inferred that there was no gross 
hemodynamic changes between the two groups 
(Fig 1 and 2).

Similarly the incidence of adverse events such 
as bradycardia, hypotension, nausea and vomiting 
were almost equal in both the groups except for 
the incidence of post-operative urinary retention 
found to be slightly high among the fentanyl group 
but it did not show a statistical significant differ-
ence between the two groups (Table 3).

Discussion

2-Chloroprocaine is a recently reintroduced an-
esthetic agent for day care procedures after being 
initially withdrawn from the market because of its 
tendency in causing neurotoxicity. Recent studies 
had highlighted that addition of opioids with lo-
cal anaesthetics would prolong the analgesia effect 

Fig 1: Comparison of heart rate between two groups after induction of anaesthesia

Fig 2: Comparison of Mean arterial pressure between two groups after induction of anaesthesia
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when administered intrathecally. Among the var-
ious opioids which is currently in market fentan-
yl is the most commonly used which when given 
along with local anesthetic agent increases the sen-
sory analgesia without prolonging the recovery of 
spinal anesthesia13,14. Fentanyl acts by stimulating 
µ receptor and it was the first among the fentan-
yl family of opioids and later sufentanil, alfentan-
il, and remifentanil were included in that family. 
Studies had shown that analgesia may occur with-
in 1 to 2 minutes after intravenous administration 
of fentanyl and its action lasts for 2–4 hours15,16. 
Similar to morphine fentanyl produces central 
nervous system actions such as fatigue, sedation, 
nausea, vomiting, dizziness, respiratory depression 
and bradycardia which are all dose dependant17.

 In the present study, both the groups were com-
parable with respect to age, sex, height, weight, 
ASA physical status and the duration of surgery as 
no statistical difference was observed between the 
two groups and so there was no need of exclusion 
of study subjects. This was almost similar to the 
studies done by Baskara etal and Mulroy etal18,19.

Changes in heart rate and Mean arterial pres-
sure from the time of induction of anesthesia over 
a period of 30 minutes were almost similar in both 
the groups in our study, and it proves that addition 
of fentanyl to 2-Chloroprocaine do not have any 
major impact in the hemodynamic system. Studies 
done earlier had also proven the same.

In our study the mean time for the onset of sen-
sory block, level of sensory block achieved (T10) 
and the time taken for maximum sensory and mo-
tor block was found to be more or less similar in 
the group which received 2-Chloroprocaine and 
the group that received fentanyl with 2-Chloro-

procaine. So it was proven that addition of fentanyl 
did not alter the onset of sensory and motor block. 
The mean time for the onset of sensory block and 
the achievement of maximum sensory block was 
4.3–4.5 mins and 6.3 mins respectively and it was 
similar to the studies done by Camponovo et al. 
and Baskara et al20,18. Similarly the time for maxi-
mum motor blockade was 5.7–5.9 mins and it was 
in par with the study reported by Lacasse et al21.

In the present study the time for regression of 
sensory block between group A and group B (65.7 
mins vs 78.1 mins), which showed that the group 
which received fentanyl had a longer time for sen-
sory block regression and it was found to be statis-
tically significant and similarly time for recovery 
of motor blockade was high among group B com-
pared to group A (69.3 vs 67.3 mins) and was found 
to be statistically significant and the results were 
almost similar to the study done by Jacob A et al22. 
Another study conducted by Singariya Geeta et al 
showed that the mean duration of sensory block 
was prolonged in group CF (2-Chloroprocaine 
with fentanyl) in comparison to group CS (2-Chl-
roprocaine with normal saline), with the difference 
being statistically significant (101.1 ± 14.61 versus 
72.13 ± 10.33 min, P < 0.0001). The mean duration 
of analgesia was prolonged in group CF compared 
to group CS, with the difference being statistical-
ly significant (115.20 ± 25.54 min versus 79.59 ± 
10.74 min, P < 0.0001)23. A similar study done by 
Vath, Julie S et al showed that peak block with fen-
tanyl averaged T5 (T3-T7) and without fentanyl 
T9 (L1-T4) (p < .005). The time taken for regres-
sion to L1 was 78 ± 7 mins in fentanyl group and it 
was 53 ± 19 mins without fentanyl (p < .05). Com-
plete regression of block occurred at 104 ± 7 mins 
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Table 3: Incidence of side effects between the two groups

Side effect Group A (n=50) Group B (n=50) P value 

Bradycardia 1 (2%) 2 (4%) 0.384

Hypotension 2 (4%) 2 (4%) 1.00

Nausea 1 (2%) 2 (4%) 0.384

Vomiting 1 (2%) 1 (2%) 1.00

Pruritis 0 1 (2%) 0.219

Post-operative urinary retention 0 2 (4%) 0.183

 P value derived using Chi-square test 
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with fentanyl and 95 ± 9 mins without fentanyl (p 
< .05)24. A similar type of results was also quot-
ed in a meta-analysis study conducted by Retter S 
etal25. In the present study the time for ambulation 
among the two groups (84.3 vs 85.4 mins) and the 
time to void urine (198.8 vs 230 mins) was sig-
nificantly higher among the group which received 
fentanyl and it was in par with the studies done by 
Jayaprakash Siddaiah et al and Baskara et al24,18. In 
our study the length of stay in the post-anaesthe-
sia ICU and the patient’s satisfaction score did not 
show statistical significant difference between the 
two groups. The incidence of hemodynamic side 
effects such as hypotension and bradycardia did 
not show any difference between the two groups 
and similarly the incidence of nausea and vom-
iting was also seen in equal numbers in both the 
groups, whereas the incidence the post-operative 
urinary retention was found to be slightly higher 
in the fentanyl group and it was similar to the stud-
ies done earlier.

The major limitation of the current study, it was 
not a completely blinded study. Although this lim-
itation was identified much before enrolling the 
patients, we found no better alternative but it was 
minimized by having the same blinded observer 
responsible for collecting all data during the entire 
study.

Conclusion

The addition of intrathecal fentanyl to 2-Chlo-
roprocaine in spinal anaesthesia significantly pro-
longs the regression of sensory and motor block 
without a prolonging the duration of post- anaes-
thesia ICU stay. Fentanyl addition to 2-CP did not 
show a significant change in the patient satisfaction 
score and in the occurrence of adverse events with 
a stable hemodynamic system. We conclude that 
the addition of fentayl to 2-Chloroprocaine has a 
significant synergistic effect in prolonging postop-
erative analgesia without prolonging the time for 
ambulation.
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