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INTRODUCTION
1Ambulatory anaesthesia is in practice since 1842 . The incidence of 

ambulatory surgeries has increased due to advancements in 
anaesthesia techniques, such as regional anaesthesia with shorter-

1,2acting drugs with minimal side effects . Ambulatory anaesthesia 
allows for faster recovery from anaesthesia and rapid ambulation and 
return to daily activities. In ambulatory surgeries, selecting the right 
anaesthetic methods is crucial. In this setting, rapid action and 
anaesthesia recovery allows early ambulation and micturition, as well 

2as good postoperative analgesia with low risk of nausea and vomiting .
Spinal anaesthesia is a reliable and secure method for lower-extremity 
procedures. However, local anaesthetics that are generally employed 
have several disadvantages, such as delayed ambulation, the 
possibility of urine retention, and pain following block regression, 

3which may restrict its usage for ambulatory surgery . Short-acting 
local anaesthetics are currently available, which has renewed interest 

4in this technique for short-duration surgeries .

1% 2-Chloroprocaine (CP) is an amino ester local anaesthetic with a 
very short half-life. Up until 1980, the drug was administered as an 
epidural anaesthetic for obstetric patients, but it was discontinued due 
to severe transient neurological symptoms (TNS) effects after 

5accidental administration of a high dose of the drug . Sodium bisulte 
preservative was blamed for TNS, now it has been reintroduced as an 
isobaric preservative-free preparation of 1% 2 chloroprocaine with 

6lesser side effects .

Ropivacaine, a pure S enantiomer of ropivacaine, is a long-acting 
amide local anaesthetic. It is less likely to cause cardiotoxicity and 

7neurotoxicity than bupivacaine, making it a safer alternative .

Ropivacaine provides a similar sensory block similar to bupivacaine at 
7equivalent doses, but the duration of the motor block is shorter .

To enhance the antinociceptive impact of local anaesthetics, opioids 
are used as an adjuvant in regional anaesthesia. A pure agonist Fentanyl 
has a quicker action, prolongs the duration of sensory blocked, and 

8shortens the requirement for rescue analgesics .

Our aim was to study and compare the Efcacy of analgesia produced 
by addition of fentanyl to1%2- chloroprocaine versus 0.5% 
Ropivacaine in spinal anaesthesia for Ambulatory surgeries - 
Randomized double-blinded controlled study to study effects on 
haemodynamics and sedation / respiratory depression other side 
effects, and to study time of micturition and ambulation. 

MATERIALS AND METHODS
Our study was conducted after being approved by the Institutional 
ethics committee (REF.BVDUMC/IEC/78) and registration with the 
Central trial registry of India (CTRI REG No -CTRI/2021/08/035513) 
in a tertiary care centre. Patients were enrolled between August 2021 to 
August 2022 after obtaining written informed consent from patients. 
This randomized double blinded comparative study includes 82 adult 
patients belonging to American Society of Anaesthesiologists (ASA) 
of class I /ll, in the age group18-55yrs scheduled to undergo short-
duration surgeries under the subarachnoid block (SAB) with a duration 
of surgery <90 mins were included in our study. 

Exclusion criteria - Patients Refusal, infection on the spinal region, 
Patients with a history of severe cardiovascular disease, steroid use, 
renal or hepatic dysfunction mental retardation, known sensitivity to 
the drug to be used, Patients on anticoagulant therapy, coagulation 
disorder.

There is a high prevalence of short procedures like haemorrhoids, 
stulectomies, any short perianal surgeries, lower limb cellulitis or 
abscess incision and drainage, dilation and curettage, DJ stenting, and 
short urological procedures, and many others, their current treatment 
practices are focused toward ambulatory settings Patients were 
randomized using the chit method into groups, Group C and Group R. 
All 82 chits were prepared with R and C written on 41 chits each. Each 
patient received the drug according to the chit. The observer and 
patient were blinded.

Detailed pre-aesthetic check-up of all the patients posted for surgery 
has been carried out a day prior to surgery. All the patients were kept nil 
by mouth for more than 6 hours prior to surgery. Written informed 
consent was taken prior to surgery On the day of surgery, patients were 
brought to the operation theatre, the intravenous line was secured with 
a 20-gauge Angiocath, Standard monitoring was done baseline pulse 
rate, blood pressure, ECG, and oxygen saturation(spo2) were noted. 
Initial parameters of the patient were recorded, All the patients were 
preloaded with Ringer lactate 10ml/kg before giving spinal 
anaesthesia. All the uids and drugs were stored and administered at 
room temperature.    Under all aseptic precautions, the drug was 
loaded by Person who was not involved in the study and the assessor, 
and the patient were blinded, whether the drug was 1%2- 
chloroprocaine with Fentanyl or 0.5% Ropivacaine with fentanyl, 
Subarachnoid block was given in sitting position using 27G Quincke's 
spinal needle at the level of L3-4 or  L4-5 inter Space via the midline 
approach.
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Introduction: Short surgical procedures warrant the use of a lower dose of local anaesthetics. We compare the 
combination of 2-chloroprocaine (CP) + fentanyl and ropivacaine+ fentanyl spinally for early micturition and 

ambulation.  Our aim was to assess the duration of the motor blockade. As CP has a shorter half-life it would show a signicantly shorter block 
regression time.  Randomized double-blinded study involving 82 patients posted for short-duration surgeries (<90 mins) was Methodology:
carried out. Randomization was done using the chit method, 41 chits each with C and R written on it, for ropivacaine and 2-CP were used:  Group 
C - 1%2- CP (30mg) with 12.5mcg fentanyl and Group R - 0.5% Ropivacaine (15mg) with 12.5mcg fentanyl. The assessor and patient were 
blinded. Onset, time of regression and duration of sensory and motor blockade, intraoperative haemodynamic parameters, time of rst rescue 
analgesia, time of micturition and time of ambulation was assessed. – chi-square test, independent t-test, p-value <0.05  Statistical analysis 
Result:  CP shows a faster recovery of early ambulation and micturition, without side effects. Fentanyl improves duration without interfering in 
micturition/ambulation  CP provides adequate duration and depth of surgical anaesthesia for the short procedure with faster block Conclusion:
regression and early ambulation compared to ropivacaine. The addition of fentanyl improves the quality of the block without interfering with the 
postoperative outcomes.
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Patients in group C received an intrathecal injection of 1% 2- 
chloroprocaine (3 ml) with 12.5 µ g fentanyl (0.25ml) and patients in 
group R received an intrathecal injection of 0.5% Ropivacaine (3 ml) 
with fentanyl 12.5 microgram (0.25 ml). After the subarachnoid block 
patient was placed in the supine position.

The following parameters were used to nd out.
a) Onset of peak Sensory analgesia was checked using a pin prick in a 
caudal to cephalad direction in the mid-axillary line for every 2 mins 
till desired level was achieved, and the maximum level of 
dermatome(T ) time was recorded,8

b) Onset of peak motor block was done using a modied Bromage 
scale. Modied Bromage scores was recorded till the bromage score 0 
time was noted with complete motor block.

c) Throughout surgery hemodynamic parameters monitored. Systolic 
blood pressure, Diastolic blood pressure and mean arterial pressure 
were recorded.

d) Time for two-segment regression, complete sensory and motor 
block regression, Visual Analogue Score (VAS) and Ramsay sedation 
score were assessed. The pain was assessed using a VAS score. It is a 0 
to 10 pain rating scale, a score of 0 is considered as no pain and a score 
> 4 is considered as a need for rescue analgesia.

e) Time for rst rescue analgesia was recorded in both groups and 
injection of paracetamol 1gm IV was given as rescue analgesia.

f) The patient was shifted to, the ward from PACU when the modied 
Aldrete score would be ≥ 9. In the ward time of ambulation, that stands 
without support and walking and time of voiding of urine were noted.  
Side effects were enquired regarding headache, vomiting, (PDPH) 
weakness and numbness in lower limbs or any other symptoms on the 
telephone up to 5 days after discharging the patients. 

STATISTICAL ANALYSIS
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 inter-group statistical comparison of the 
distribution of categorical variables is tested using the Chi-Square test 
or Fisher's exact probability test if more than 20% of cells have an 
expected frequency of less than 5. The inter-group statistical 
comparison of means of normally distributed continuous variables is 
done  using an independent sample t-test. The underlying normality 
assumption was tested before subjecting the study variables to a t-test. 
In the entire study, the p-values less than 0.05 are considered 
statistically signicant. The entire data is statistically analysed using 
Statistical Package for Social Sciences (SPSS version 22.0, IBM 
Corporation, USA) for MS Windows

RESULTS
The demographic prole of patients was comparable between the 
groups in terms of age, gender, sample size and ASA grade, and was 
found to be similar to table nu I. Duration of surgery was longer with 
the ropivacaine group by 5 mins (group C- 54.76 +/- 8.39 and group R 
61.51+/-8.75) with a p-value 0.001 which is statically signicant 
clinically not signicant.

The mean time of onset of maximum sensory block in both the groups 
was comparable and short (4.98+/-0.67 mins) in Group C as compared 
to Group R (6.10+/-0.77 mins), mode and the median of the maximum 
upper level of sensory block was at T in both the groups as given in 8 

table no I.

There was a signicant difference between groups in meantime to the 
onset of the maximum sensory block and time of onset of maximum 
motor block (group C 4.34+/-0.93 and group R 5.20+/-0.89) with p 
valve (<0.003) and shorter with chloroprocaine group, quality of 
motor block and analgesia was adequate, and there was no statistically 
signicant difference between the groups.

Time for regression of sensory level to L (Group C-56.85+/-3.63 1

Group R -82.68+/-10.00 with p-value 0.001) was signicantly shorter 
with chloroprocaine, the duration of motor blockade (76.88+/-3.96 
min in Group C and108+/-14.11 Group R Respectively with p-
value,0.001) was signicantly longer with ropivacaine Group. The 
time of the end of the sensory block was shorter in the chloroprocaine 

group (85.58+/-4.32) than in the ropivacaine group (118+/-14.04) with 
a signicant p-value less than 0.001 as shown in table no 1.

Time for the rst administration of rescue analgesic (Group C 71.95+/-
8.05 min and Group R100.98+/-17.44 min, with p-value <0.001) were 
statistically shorter in Group C. The time of voiding in Group R 
(207.78+/-38.36) and Group C (157.98+/-38.59) p-value (0.001) was 
signicantly delayed in group R (Table no I). None of the patients 
required catheterization in the groups as given in table no 1.

All patients in both groups were calm and cooperative and no undue 
sedation (sedation score>3) was observed intraoperatively, no patients 
required supplemental analgesia intraoperatively, and patients with the 
Chloroprocaine group had signicantly early ambulation time 
(225.90+/-53.85) than Ropivacaine group (298.68+/-31.32).

Figure I
Inter group distribution of mean heart rate in patients.

Figure II
Inter group distribution of mean of MAP in patients.

Heart rate changes were comparable between the groups both the 
groups had an initial moderate fall in MAP in keeping with 
sympathetic blockade produced by the spinal anaesthesia MAP 
stabilized after 20 mins as shown in gure I and II.

Table I   Comparison of subarachnoid blockade characteristics in 
two groups of patients studied

Table II 
Side Effects in two groups of patients studied Intraoperative 
period and post operative side effects
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Parameters Group C Group R P Value
Time Maximum sensory 
block

4.98+/- 0.67 6.10+/-0.77 0.001

Time of maximum motor 
block

4.34+/-0.93 5.20+/-0.89 0.003

Time of regression of 
sensory block till L1

56.85+/-3.63 82.68+/-
10.00

0.001

Time of complete 
regression of sensory block

90.58+/-4.32 120+/-14.40 0.002

Time of end of motor block 76.88+/-3.96 108+/-14.11 0.001
Time of rst rescue 
analgesia

71.95+/-8.05 100.98+/-
17.44

0.001

Time of micturition 157.98+/-
38.59

207.78+/-
38.36

0.001

Time of ambulation 225.90+/-
53.85

298.68+/-
31.32

0.001

Parameters Group C Group R P value
Intraoperative
Bradycardia (<,60 bpm) 0 0 1
Hypotension 0 0 1
RSS (n) 41 each 2 2 1
Nausea (n) 41 each 0 1 0.49
Postoperative
PONV (n) 41 each 0 6 0.109
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There was no statistically signicant difference in the two groups 
throughout the intraoperative and postoperative period, and there was 
no signicant decrease in heart rate and hypotension in none of the 
patients. the most commonly occurring adverse effect was 
postoperative Nausea experienced in (14%) and vomiting (2.4%) 
patients in Group R as compared to Group C (0%). Patients in Group R 
had nausea/vomiting as compared to none in Group C as given in table 
no II.

DISCUSSION
Spinal anaesthesia is a safe and reliable technique for lower limb 
surgeries. Short-acting drugs like CP which have been reintroduced 
recently after being initially abandoned due to its side effects 
(Neurotoxicity) and are being increasingly used for early ambulation. 
Studies have shown that the use of opioids as adjuvant intrathecally 
can greatly enhance analgesia of subtherapeutic doses of local 

8,9anaesthetics .

Chloroprocaine, an amino ester local anaesthetic with a shorter half-
life and quicker blockage regression, Numerous studies were 
conducted to determine the optimal dosage of 2 CP in order to ensure 
adequate drug efcacy and fast regression of block in the ambulatory 

10setting . In 2022, Pallath NM et al. conducted a study on the 
effectiveness of various doses of 1% 2CP in spinal anaesthesia below 
umbilical surgeries. They came to the conclusion that 30 mg and 40 mg 
of 2 chloroprocaine had comparable pharmacological and clinical 
proles, both groups had adequate levels of block for the required 
duration of action, and both groups could be used in procedures that did 

11not require longer durations of sensory and motor block .

Gautier et al study comparing 8 mg bupivacaine with intrathecal 
ropivacaine (dose ranging from 8 mg to 15 mg) in 150 patients 
revealed that only 5% of patients had inadequate action with 15 mg of 
dose isobaric ropivacaine in lower limb surgeries. In our study, used 15 
mg (3ml) of 0.5 per cent ropivacaine with 12.5 mcg of fentanyl as the 

12minimum dose necessary for adequate action .

In our study, the age, sex, and ASA grading of the two groups were 
comparable. No patients had to be denied participation in our trial. 
Similar results were observed in research by Soumya et al. In our study, 
ropivacaine group's surgical duration was statistically 6 minutes 
longer than chloroprocaine group's, a difference that is not clinically 
signicant. Changes in Heartrate and Mean arterial pressure were 
similar and there was no Bradycardia (decrease in HR 20% baseline) 
and hypotension (20% decrease from baseline). In a study done by 

13Arvind Khare et al .

Since CP has a higher pKa than lignocaine and bupivacaine, it acts 
more quickly during spinal anaesthesia. In our study, the maximal 
sensory block and time to the onset of action were faster in the 
chloroprocaine group (4.98+/-0.67) than in the ropivacaine group 
(6.10+/-0.77), with a signicant p-value (0.001). A study by 
Camponovo et al. revealed a similar result, with chloroprocaine 
showing a quicker start to sensory activity and maximum block (8.5 

14vs14 min) .

In our study, time to maximum motor blockade (Group C – 4.34 +/- 
0.93 mins Group R-5.20+/-0.80 mins) was shorter in chloroprocaine 
group with a signicant p-value (0.003), and the duration of motor 
blockade (Group C – 76.88+/-3.96 mins Group R 108+/-14.11 mins p-
value 0.001) was signicantly longer with ropivacaine group. 
Similarly, the onset of motor block (5 vs 6 mins) was better in 
chloroprocaine than bupivacaine in a study done by Camponovo et al 
and regression of motor blockade was shorter with chloroprocaine 

14,15than bupivacaine (76 vs 118 mins) in a study done by LaCasse et al 
CP is rapidly metabolized by pseudocholinesterase, so it has a shorter 
duration of action and low systemic toxicity. In our study, time of 
regression of sensory level to L1(Group C 56.85+/-3.63 mins and 
Group R 82.68+/-10.00 mins; p-value 0.001) was signicantly shorter 
with chloroprocaine. Time to end of sensory block was shorter in the 
CP group (Group C – 85.58+/-4.32 Group R 118+/-14.40, p-value 
0.001) Similar ndings were seen in the study by Lacasse et al, in 

15which time of regression was (CP- 82+/-24, bupivacaine 160+/-62)

Time for the rst administration of rescue analgesia was earlier in 
Chloroprocaine group as compared to ropivacaine group (group C -
71.95+/-8.05 mins Group R - 100.98+/-17.44 mins) with p-value 
(0.001) and Time to micturition was signicantly delayed with 
ropivacaine than chloroprocaine (Group C -157.98+/-38.59 mins 
Group R 207.78+/-38.36 mins) with signicant p-value. This nding 
was similar to the study of Bhaskar et al (CP-172+/-27.06 mins and 
Ropivacaine -261+/-35.12 mins)

Time of ambulation was shorter in chloroprocaine group as compared 
to ropivacaine group (Group C 225.90+/-53.85 mins Group R 
298.68+/-31.32 with p-value 0.001) these ndings were similar to the 
study conducted by B Bhaskar et al chloroprocaine had early 

16ambulation.  

The addition of an adjuvant like fentanyl to Local anaesthetics not only 
prolongs the duration of the sensory blockade but also provides good 
postoperative analgesia as found in the study conducted by Seetharam 
et al was consistent with our study nding.

Compared to chloroprocaine, ropivacaine had a higher incidence of 
delayed urine voiding, but none required urinary catheterization. In a 
study by Bhaskar et al, there was no incidence of urine retention, and 
time to void was shown to be substantially different between 
ropivacaine and chloroprocaine. This nding is comparable to that of 

16our study .

LIMITATIONS
1. Although it is known ropivacaine has a longer duration of analgesia 
than CP. Because of the non-availability of a short-acting drug, we 
were forced to use Ropivacaine.
2. We could have restricted only to daycare surgeries but that would 
have been not possibly conclusive.
                                                          
CONCLUSION
1% 2-chloroprocaine provides adequate duration and depth of surgical 
anaesthesia for short surgical procedures with faster recovery of motor 
function. 

It also achieves early voiding and early ambulation as compared to 
0.5% ropivacaine. 

The addition of fentanyl improves the quality of intraoperative block 
without interfering with the post-operative outcomes inclusive of 
adequate hemodynamic stability.

As a part of its early regression of sensory block, there is also an early 
requirement of rst rescue analgesia with CP compared to 
Ropivacaine.

REFERENCES
1. Shnaider I, Chung F. Outcomes in day surgery. Curr Opin Anaesthesiol 2006; 19: 622-9.
2. American Society of Anesthesiologists Task Force on Postanesthetic Care. Practice 

guidelines for postanesthetic care: a report by the American Society of Anesthesiologists 
Task Force on Postanesthetic Care. Anesthesiology 2002; 96: 742-52.

3. Liu SS, Strodtbeck WM, Richman JM, Wu CL. A Comparison of Regional Versus 
General Anesthesia for Ambulatory Anesthesia: A Meta-Analysis of Randomized 
Controlled Trials. Anesth Analg. 2005;101(6):1634–1642.

4. Manassero A, Fanelli A. Prilocaine hydrochloride 2% hyperbaric solution for intrathecal 
injection: a clinical review.Local Reg Anesth 2017; 10: 15e24

5. Warren DT, Kopacz DJ. Spinal 2-chloroprocaine: the effect of added dextrose. Anesth 
Analg 2004; 98: 95-101

6. Taniguchi M, Bollen AW, Drasner K (January 2004). "Sodium bisulte: scapegoat for 
chloroprocaine neurotoxicity?". Anesthesiology. 100 (1): 85–91.

7. Ph. E. Gautier, M. De Kock, A. Van Steenberge, N. Poth, B. Lahaye-Goffart, L. Fanard, 
J. L. Hody; Intrathecal Ropivacaine for Ambulatory Surgery : A   Comparison between 
Intrathecal Bupivacaine and Intrathecal Ropivacaine for Knee Arthroscopy. 
Anesthesiology 1999; 91:1239 doi: https://doi.org/10.1097/00000542-199911000-
00013

8. Bang EC, Lee HS, Kang YI, Cho KS, Kim SY, Park H.Onset of labor epidural analgesia 
with ropivacaine and a varying dose of fentanyl: A randomized controlled trial. Int J 
Obstet Anesth 2012;21:45-50.

9. Kallio H, Snäll EV, Suvanto SJ, Tuomas CA, Iivonen MK, Pokki JP,et al. Spinal 
hyperbaric ropivacaine- fentanyl for day- surgery. Reg Anesth Pain Med 2005;30:48-54.

10. Goldblum E, Atchabahian A. The use of 2-chloroprocaine for spinal anaesthesia. Acta 
Anaesthesiol Scand 2013; 57: 545e52

11. Pallath NM, Kandavar S, Souza ND, Soori R, Bhaskar V, Ramesh G.Efcacy of 
Different Doses of 1% of 2-Chloroprocaine in Spinal Anaesthesia for below Umbilicus 
Surgery: A Randomised Clinical TrialJ Clin of Diagn Res.2022; 16(1):UC14-UC17.

12. Gautier PE, De Kock M, Van Steenberge A, Poth N, Lahaye-Goffart B, Fanard L, et al: 
Intrathecal ropivacaine for ambulatory surgery.Anesthesiology 1999; 91: 1239 – 1245.

13. Khare A, Thada B, Yadav D, Mathur V, Singh M. A randomized double-blind study to 
compare 1% 2-chloroprocaine and 0.5% hyperbaric bupivacaine in spinal anesthesia for 
infra-umbilical surgeries. Anaesth. pain & intensive care 2019;23(2):162-167

14. Camponovo C, Wulf H, Ghisi D, Fanelli A, Riva T, Cristina D, et al.Intrathecal 1% 2 - 
chloroprocaine vs. 0.5% bupivacaine in ambulatorysurgery: A prospective, 
observer-blinded, randomised, controlled trial.Acta Anaesthesiol Scand 2014;58:560-6.

Volume - 13 | Issue - 03 | March - 2023 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

VAS (>4) 41 each 15 1 0.001
RSS (n)41 each 2 2 0.999
Aldrete score(n) 41 each >9 >9 1
Postoperative urinary retention
(n) 41 each

0 0 1

50  INDIAN JOURNAL OF APPLIED RESEARCH



15. Lacasse MA, Roy JD, Forget J, Vandenbroucke F, Seal RF, Beaulieu D,et al. Comparison 
of bupivacaine and 2 - chloroprocaine for spinalanesthesia for outpatient surgery: A 
double - blind randomized trial. CanJ Anaesth 2011;58:384-91.

16. Bhaskar B, Prabhakar SA, Rangadhamaiah R. Intrathecal 1% 2-chloroprocaine with 
fentanyl in comparison with ropivacaine (0.5%) with fentanyl in day care perianal 
surgery: Prospective randomized comparative study. Anesth Essays Res 2019; 13:471-
5.

Volume - 13 | Issue - 03 | March - 2023 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

 INDIAN JOURNAL OF APPLIED RESEARCH 51


