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ABSTRACT

The subarachnoid block is a safe and reliable anaesthesia
technique in outpatient daycare surgeries. The aim of the present
study was to compare postoperative analgesic efficacy between
2-chloroprocaine + 25 pg fentanyl, 2-chloroprocaine + 60 pg
buprenorphine and 2-chloroprocaine while giving the
subarachnoid block in anorectal surgery. This randomised
controlled study was conducted in 105 patients. All the patients
received 2-chloroprocaine 40 mg. In addition, Group A and
Group B patients received 25 pg fentanyl and 60 pg
buprenorphine respectively. Group C patients received only 2-
Chloroprocaine.The visual analogue scale (VAS)score was
recorded immediately, and at 2, 4, 6 h. Postoperative nausea and
vomiting (PONV) were noted. The primary outcome measures
were to compare the VAS score and the requirement of the use of
rescue analgesia, whereas the secondary outcome measure was
to compare the incidence of PONV. The mean VAS score was
significantly lower in Group B as compared to Group A and
Group C. The incidence of PONV was significantly higher in
Group B (17.1 %) as compared to Group A (5.7 %) and Group C
(8.6 %). The postoperative requirement of the use of rescue
analgesia was significantly higher in Group A(17.1 %) compared
to Group B (5.7 %). The duration of analgesia was significantly
higher in Group B as compared to Group C. An addition of
buprenorphine reduced a requirement of the use of rescue
analgesia but was associated with an increased incidence of
nausea and vomiting.

INTRODUCTION

arious methods exist for treating postoperative pain
such as systemic narcotics, non-steroidal anti-
inflammatory drugs, patient-controlled analgesia,
regional anaesthesia techniques, epidural local anaesthetic
narcotic mixtures, transcutaneous nerve stimulation and

psychological. Each method has its own merits, demerits and
limitations.

The subarachnoid block is a safe and reliable anaesthesia
technique in outpatient daycare surgeries.[1] It provides intense
analgesia with local anaesthetics by segmental neuraxial
blockade but duration is short-acting. Various drugs are
administered intrathecally along with local anaesthetics to

prolong the duration of action in the postoperative period viz.
adrenaline, neostigmine, opioid and clonidine but each has its
advantages and disadvantages, limiting their use.

An ester local anaesthetic, 2-chloroprocaine having a very
short half-life has been successfully used for the subarachnoid
block.[2] Itis a local anaesthetic with fast onset and short duration
that may be used for the subarachnoid block for the ambulatory
procedure of fewer than 30 minutes duration.[3] It is being used as
an alternative to lignocaine for the subarachnoid block, has a
motor blockade which may last upto 40 minutes and ambulation
can be achieved within 90 minutes without complications. It
provides adequate duration and depth of surgical anaesthesia for
short procedures with the advantages of faster block resolution
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and earlier hospital discharge.[4]

Fentanyl is a synthetic opioid agonist with the analgesic
property. It interacts with the opioid p receptor and binds with
kappa and delta type opioid receptors. Adding fentanyl increases
the duration of analgesia of the subarachnoid block without
prolongation of motor block.[5]Intrathecal fentanyl doesn't
prolong motor recovery and thus should not delay discharge.
Fentanyl permits shorter stay in post anaesthesia care unit
(PACU) and early discharge.[6]

Buprenorphine is an opioid with agonist-antagonist activity
and analgesic property. It is a partial agonist at the u opioid

Assessed for eligibility
n=117

receptor and antagonist at the kappa or delta-opioid receptors.[7]
Adding buprenorphine for analgesia can provide effective pain
relief with fewer significant side effects.[§]

In spinal anaesthesia adding additives to 2-chloroprocaine
gives postoperative analgesia without motor blockade and hence
early ambulation is possible.[9]It was reported that 40 mg of 2-
chloroprocaine provided adequate spinal anaesthesia lasting 45-
60 minutes.[10] The aim of the present study was to compare
postoperative analgesic efficacy between 2-chloroprocaine + 25
pg fentanyl, 2-chloroprocaine + 60 pg buprenorphine and 2-
chloroprocaine (control) while giving the subarachnoid block in
anorectal surgery.
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MATERIALSAND METHODS

This double-blinded randomised controlled study was
conducted between May 2018 and October 2019 in the operation
theatre, PACU and wards of Poona Hospital and Research Centre,
Pune, India. After approval from the scientific advisory
committee (RECH/SAC/2018-19/0063), and the institutional
ethics committee (RECH/EC/2018-19/0082), written informed
consent was obtained from all the patients prior to enrollment
explaining the risks and benefits of the procedure. Patients of
either gender having age between 18 and 60 years posted for
anorectal surgery (haemorrhoids, pilonidal sinus, anal fistula,
anal fissures, etc.) of less than 1 h under the subarachnoid block,
and falling into American Society of Anaesthesiologist (ASA)
grades I and II were included. The patients who did not give
consent, patients taking analgesics like opioids for chronic pain,
patients with a history of allergy to drugs used, infection at the
injection site, and patients on anticoagulants therapy were
excluded from this study. Out of 117 patients assessed for
eligibility, after the exclusion, 105 patients were randomly
divided into three equal groups of 35 each, using computer-
generated randomization code (Fig 1). We used the website
https://www.sealedenvelope.com/simple-randomiser/v1/lists for
creating a randomization list with a block size four.
Randomization code was explained to operation theatre sister
who prepared the study medication under the guidance of senior
anaesthesiologist. All the patients received 2-chloroprocaine 40
mg as a fixed-dose. In addition to 2-chloroprocaine 40 mg, Group
A and Group B patients received 25 pg fentanyl and 60 pg
buprenorphine respectively. Group C patients received only 2-
chloroprocaine (control). The patients and observer were blinded
for the study.

During the preoperative visit, all the patients were explained
regarding a visual analogue scale (VAS) score. In preanaesthesia
room, intravenous (IV) access was confirmed. IV fluids like
ringer lactate were started as preload. The blood pressure (BP),
pulseoximeter, electrocardiogram (ECG) leads were attached.

Table 1 : Baseline characteristics

Heart rate (HR), BP and mean arterial pressure (MAP) were
monitored before, during and after spinal anaesthesia. The
baseline readings of vitals were noted. Under all aseptic
precautions, the subarachnoid block was given in a sitting
position after local skin infiltration with 2 mL of 2% lidocaine
using 25 G Quinke's spinal needle in L3-L4/L4-L5 space by the
midline approach. After entering in the subarachnoid space, the
drug was injected after confirming there was no aspiration of
cerebrospinal fluid. After injecting the drug, the patient was
placed in a supine position with a pillow below the head. No head
down or tilt was given. Intraoperative HR, BP and oxygen
saturation were monitored and recorded every 5 minutes. The
side effects such as postoperative nausea, vomiting (PONV)
were noted for 6 hours. The VAS score was recorded
immediately (0 hours) and thereafter at 2, 4 and 6 h. The VAS
score was labelled as 0-no pain, 1-3 -mild pain, 4-6 -moderate
pain, 7-9-severe pain and 10-worst imaginable pain. If the VAS
score > 4, rescue analgesia Inj. diclofenac 75 mg was given
intramuscularly.

The primary outcome measures were to compare VAS score
and the requirement of the use of rescue analgesia,whereas the
secondary outcome measure was to compare the incidence of
PONV. On the basis of a previously published study, ""a sample
size of 35 patients in each group was calculated by formula
"yith 80 % power and 5 % probability of Type I error to reject
the null hypothesis.

Statistical Analysis

Data collected were entered in Excel 2007 and analysis of
data was done using Statistical Package for Social Sciences for
Windows, Version 20.0 from IBM Corporation, Armonk, NY,
USA. The data on categorical variables are shown as n (% of
cases) and the data on continuous variables are presented as
mean and standard deviation (SD). The comparison of the
distribution of categorical variables such as gender, ASA grade,
incidence of side effects and requirement of rescue analgesia was
done using the Chi-square or Fisher's exact test. The comparison

Characteristics Group A Group B Group C P value
N=235 N=1315 N=135

Mean age in years = SD 42,0=11.4 43,6+ 104 I8 125 0208

Gender (%)

Male 18 {51.4) 18(51.4) 21 (60.0) 0,708

Female 17 (48.6) 17 (48.6) 14 (40.0)

Mean BMI in Kg'm' £ 5D 23923 23,822 245+3] 0.792

ASA grade (%)

Cirade | 19 (34.3) 19 (54.3) 25 (71.4) 0.2407

Grade 1 16(45.7) 16 (45.7) 10 (28.6)

* Analysis of variance (ANOVA) test was used
BMI- Body mass index
SD- Standard deviation

**Chi-square test was used
ASA - American Society of Anaesthesiologist
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Table 2 : Comparison of postoperative characteristics

Characteristics Group A Group B Group C P value
N=38 N=35 N=35
Mean VAS score =5D
0 h {.0-+0.1) 0.00.0) 0.0:0.0 0.999°
Lh 30,7 0. 000, 0 0,3=0,7 009"
2h 0,4:0.8 0, 00,0 0.721.4 0017
4h 1.741.3 01403 17417 0.001°
6h 2,541.1 0.5£1,3 2,1£1.1 0.001"
Mean heart rate per min =503
0 h 78.5%11.5 80.7=11.2 76.0+11.8 0231
15 min 76.16.8 78.4=7.4 74.0:7.9 0.049"
30 min 74572 77.2=7.1 72.6+8.0 0.038
45 min 73.5346.8 T6.2=6.6 72.9+8.2 0.114°
ILh 72 A46.4 75.7=7.4 71.9:6.9 0.049°
2h 72.5:8.4 77.1=9.7 72.6:10.4 0.071°
dh 711475 75.3-9.4 73.5+8.8 0,025
6h 71.826.5 75.7=8.3 72.328.0 0,012
Mean MAFP in mm of Hg 150 |
Oh 63.5+3.9 £5.0=3.% £6.8=10.2 0.001
15 min 74,9138 65.7-3.5 £5.8:8.7 0.001
30 min 67,1234 66.7=3.1 | 67476 0.005"
45 min | 66.6+2.7 6. 5=2.6 67.0:7.2 0.001
lh 66.7£2.9 67.3:2.9 68,2457 0.001°
2h 67.1=3.1 66,9235 66.9=3.6 0.523
4h 63.543.6 65.8=3.5 66.743.7 0.348
6h 66.243.1 | 662=3.1 66.7:3.2 0783
Incidence of PONY (%)
Absent 3(94.3) 29 (82.9) 32(91.4) 0.267"
Present 2(3.7) _6(17.1) 3(8.6) J
Requirement of rescue analgesia
(%a)
Mo 25 (2.9 33 (943 23 (63.7) 0.009™
Yes .{.m.n 2(5.7) 12 {34.3)
Duration of analgesiainh 50 | 5341.0 601, 3.741.4 0.018"

**Fisher's exact test was used
VAS- Visual Analogue Scale
PONV- Postoperative nausea and vomiting

* Analysis of variance (ANOVA) test was used
SD- Standard deviation
MAP- Mean arterial pressure
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of continuous variables such as mean age, mean body mass index
(BMI), mean VAS score, mean HR, mean MAP and mean
duration of analgesia was done using analysis of variance
(ANOVA) test. The underlying normality assumption was tested
before subjecting the study variables ANOVA test. The
confidence limit for significance was fixed at 95% level with a p-
value <0.05.

RESULTS

Of 117 patients assessed for eligibility, 12 were excluded
because of patient refusal (9), patients were taking analgesics like
opioids for chronic pain (1),and infection at the injection site (2).
One hundred five patients were randomized into three groups. All
the patients received 2-chloroprocaine 40 mg as a fixed-dose. In
addition to 2-chloroprocaine 40 mg, Group A and Group B
patients received 25 pg fentanyl and 60 pg buprenorphine
respectively. Group C patients received only 2-chloroprocaine
(control). In all 35 patients were analysed in each group

There was no statistically significant difference between
Group A, Group B and Group C in relation to mean age, gender,
mean BMI and ASA grades (Table 1). The mean VAS score at2 h,
4 h and 6 h was significantly lower in Group B as compared to
Group A and Group C. The mean HR at 15 minutes, 30 minutes, 1
h, 4 h and 6 h was significantly higher in Group B as compared to
Group A and Group C. The mean MAP at 0 h, 15 minutes, 30
minutes, 45 minutes and 1 h differed significantly across study
groups. The incidence of PONV was significantly higher in
Group B as compared to Group A and Group C. The requirement
ofthe use of rescue analgesia was significantly higher in Group C
compared to Group B. The duration of analgesia was significantly
higher in Group B as compared to Group C (Table 2).

DISCUSSION

The present study was undertaken to compare postoperative
analgesic efficacy between fentanyl vs buprenorphine as an
adjuvant with 2-chloroprocaine in anorectal surgery. The patients
were randomized into three groups of 35 each. The mean VAS
score at 2 h, 4 h and 6 h was significantly lower in Group B (60 pg
buprenorphine group) as compared to Group A (25 pg fentanyl
group) and Group C (2-Chloroprocaine group). The incidence of
PONYV was significantly higher in Group B as compared to Group
A and Group C. The requirement of the use of rescue analgesia
was significantly higher in Group C compared to Group B. The
duration of analgesia was significantly higher in Group B as
compared to Group C.

Zhang Y et al. in 2014 conducted a study in which different
doses of 2-chloroprocaine on saddle anesthesia in perianal
surgery were used to compare systolic blood pressure (SBP),
diastolic blood pressure (DBP) and HR. They reported that no
significant change in HR, SBP and DBP were observed.[13] Lee
YY et al. conducted a study to compare the clinical efficacy,
motor block, and haemodynamic effects of using
levobupivacaine alone and levobupivacaine with fentanyl for
spinal anaesthesia. They reported that there were no significant
differences between the two groups in the haemodynamic
changes.[14]

Neeta S et al. conducted a randomized controlled study to
compare intrathecal bupivacaine combined with fentanyl and
sufentanil in abdominal and lower limb surgeries. The Group 1,
Group 2 and Group 3 received bupivacaine with fentanyl,
bupivacaine with sufentanil and bupivacaine with saline (control)
respectively, intrathecally. They reported that there was no

statistically significant difference in haemodynamic
parameters.[15]

Prabhakaraiah UN et al. conducted a randomized, double-
blind study to compare the efficacy of nalbuphine hydrochloride
and fentanyl as an adjuvant to bupivacaine for spinal anesthesia in
lower abdominal surgeries. The patients in the bupivacaine
nalbuphine group (Group BN) received 0.8 mg of nalbuphine
with 12.5 mg of 0.5% hyperbaric bupivacaine, whereas
bupivacaine-fentanyl group (Group BF) received 25 pg of
fentanyl with 12.5 mg of 0.5% hyperbaric bupivacaine. The
postoperative VAS score was 4.8 + 1.1 and 3.9 £ 1.0 in the Group
BN and the Group BF respectively which was statistically
significant (p-value =0.0007). The number of patients demanding
rescue analgesia in the early postoperative period was 18 (60.0%)
in Group BN and 7 (23.33%) in the Group BF which was
statistically significant (p-value = 0.004). There was no
statistically significant difference in haemodynamic parameters.
[16]

Bidikar M et al. compared the effects of intrathecal
levobupivacaine with levobupivacaine and fentanyl in patients
undergoing cesarean section. They reported that hemodynamic
parameters were similar in both the groups.[17] Shim SM et al.
reported that intrathecal fentanyl 15 pg for anorectal surgery
under saddle anesthesia led to an improved pain score for the first
six hours after surgery and decreased postoperative analgesic
use.[18]Rabbiee SM et al. reported that intrathecal buprenorphine
in cesarean section, prolonged the duration of analgesia without
any significant changes in hemodynamic status, respiratory
problems, and side effects like nausea, vomiting and itching.[19]

Akcaboy EY et al.concluded that for transurethral prostate
surgery 5 mg levobupivacaine with 25 pg fentanyl provided a
stable hemodynamic profile in spinal anaesthesia and that it could
be used at low doses as a good alternative to bupivacaine. They
further stated that the MAP and HR were comparable and stable
during the surgery in both the groups.[20]

Gupta M et al. conducted a study to evaluate and compare the
characteristics of the subarachnoid blockade, hemodynamic
stability and adverse effects of intrathecal buprenorphine and
intrathecal dexmedetomidine as an adjuvant to 0.5% hyperbaric
bupivacaine for lower abdominal surgeries. They reported that
there was no significant difference in SBP and DBP change over
time between the two groups. [21]

Neeta S et al., Prabhakaraiah UN et al., Bidikar Met al., Shim
SM etal., Rabbiee SM et al., Akcaboy EY et al.,and Gupta M et al.
reported that there were no hemodynamic changes by adding
buprenorphine as an adjuvant in spinal anesthesia. [15-21]

Khan FA et al. reported that buprenorphine gave prolonged
analgesia than fentanyl and the requirement of the first rescue
analgesia was also earlier in the fentanyl group than
buprenorphine.[22] Candido KD et al. reported that
buprenorphine as an adjuvant to local anesthetics gave prolonged
analgesia for brachial plexus block.[23] Sapkal PS et al.
concluded that intrathecal buprenorphine gave better analgesia
than clonidine. [24] The present research substantiated the
findings of the studies conducted by Singh AP et al., Arora MV et
al.,and Kaur Netal. [25-27]

Sapkal PS et al. reported that nausea was noted in 17.5% of
patients in the buprenorphine group and 7.5% of patients in the
clonidine group. Vomiting was present in 5% of patients in the
buprenorphine group while none of the patients in the clonidine
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group had vomiting.[24] Schnabel A et al. reported that
buprenorphine significantly increased the risk of PONV in
perioperative nerve blocks.[28]

Limitations

The potential limitations of the study merit consideration. This
study was conducted in a single center with a small sample size
which included only stable ASA 1 or II patients, therefore our
findings cannot be extrapolated to the patients with significant
comorbidities. Our study excluded the paediatric and geriatric
population, so the safety and efficacy of the drug in these age
groups need to be studied. In our study, surgery duration was less
than one hour, so not useful for long-duration surgeries.
Multicentric studies with a large sample size are needed to
substantiate our findings.

CONCLUSION

The mean VAS score was significantly lower in Group B
(buprenorphine) as compared to Group A(fentanyl) and Group
C(only 2-chloroprocaine). The incidence of PONV was
significantly higher in Group B as compared to Group A and
Group C. The postoperative requirement of the use of rescue
analgesia was significantly higher in Group A compared to Group
B. The duration of analgesia was significantly higher in Group B
as compared to Group C.
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