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Abstract

Introduction: Spinal anaesthesia has got inherent advantages like intense motor and sensory blockade,reliability and avoids side effects of
multiple drugs. Ropivacaine is safer long acting local anesthetic having greater sensorimotor differentiation. 2-Chloroprocaine (CP) is an amino-
ester local anesthetic with a very short half-life; have favorable profile for short procedures. Addition of fentanyl to the local anesthetics for
intrathecal injection improve the quality and duration of sensory anesthesia without prolonging motor recovery. Aim: To investigate the
anesthetic effect of ropivacaine and chloroprocaine with fentanyl intrathecally for day care urological surgeries, to assess the characteristics of
sensorimotor block, mean time to first postoperative rescue analgesia, and adverse effects if any. Methods: This prospective randomized, double
blind, interventional study included 30 patients of ASA grades | & Il undergoing urological surgeries under spinal anesthesia with intrathecal 3
ml of 1% 2-chloroprocaine with 12.5ug of fentanyl (GroupC) or 1.5 ml of 0.5% ropivacaine with fentanyl 12.5ug (Group R). Results: Mean time
to achieve sensory block at T10 level was significantly short with CP (Group C 1.875 + 0.47, Group R 2.51+0.54 min, (p value <0.001). Mean
onset time of the motor block was short with CP (Group C 2.51 + 0.73 min, Group R 4.74 +1.08 min, p-value <0.001). Mean duration of sensory
and motor block were significantly shorter in Group C compared to Group R (104.4 + 10.89 min vs 154.16 + 10.58 min) and (92.96 + 12.02 min
vs 143.66 + 10.92 min) respectively. Mean time to two segment sensory regression was longer with Ropivacaine ( Group R 118.2 + 12.48 and
Group C 79.73 + 12.48 min). Difference in Modified Bromage score was significant at 1, 2, 3 and 4 hour postoperatively among two groups with
p-value <0.05 showing early regression of motor blockage in Group C in comparison to Group R. Conclusion: Intrathecal chloroprocaine is a
good alternative to long acting local anesthetic ropivacaine for short duration urological surgeries, it facilitates early ambulating with minimum
side effects. Furthermore, fentanyl as an adjuvant to both ropivacaine and chloroprocaine enhances the duration of analgesia and stabilizes
hemodynamic variables.
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Introduction With a reduced dose of 35-40 mg there is faster motor recovery along

Spinal anesthesia, the most common anesthetic technique used for
urological surgeries, is often associated with delayed ambulation,
increased risk of urinary retention. In this era of fastly changing
trends of surgical practice to day care surgery, we need to switch to
ambulatory anesthesia so that early patient discharge with minimal
side effects becomes a reality.

Various long acting anesthetics such as bupivacaine, levobupivacaine
and ropivacaine are being used intrathecally, which even in low doses
these are associated with longer hospital stay and discharge.
Ropivacaine, a long acting local anesthetic, has lower lipid solubility
than bupivacaine, which is responsible for its lower penetration into
myelinated motor fibers and thus lesser motor blockade with greater
sensory-motor differentiation[1]. It produces prolonged sensory
block, therefore may be a useful agent in ambulatory settings[2].
2-Chloroprocaine (2-CP), recently gaining popularity after the
concerns over its neurotoxic potential have been resolved with
availability of preservative free solutions. It’s an amino-ester local
anesthetic with a very short half-life and this shows a favorable
profile for short procedures[3].
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with faster onset (5-10 minutes ) & quick recovery time (70-150
minutes) subsequently leading to early ambulation[4].The addition of
intrathecal opioids is a well known practice as opioids act
synergistically with local anesthetics (LA) to potentiate sensory block
without affective sympathetic blockade. Intrathecal opioids decrease
the dose of LA, enhance anesthesia, hemodynamic stability and
provide prolonged postoperative analgesia without increasing adverse
effects[5]. Fentanyl is a potent lipid soluble synthetic p-opioid
agonist, it potentiates the afferent sensory blockade without affecting
motor block.We designed this study to investigate the anesthetic
effect of ropivacaine and chloroprocaine with fentanyl intrathecally
for day care surgeries, to assess the characteristics of sensori-motor
block, mean time to first postoperative rescue analgesia, and adverse
effects if any.The aim of this study is to determine which combination
is providing longer duration of analgesia and shorter duration of
motor blockade to provide early ambulation with least side effects and
can be used in day care ambulatory surgeries.

Methods and materials

The study was conducted at a tertiary care center after obtaining
permission from the Institution Ethics Committee (ref no. 456
/MC/EC/2021, Dated April 01,2021) and written informed consent
from patients. The trial was registered with CTRI and issued
registration number CTRI/2021/11/037980. This prospective,
randomized double blind interventional study included 60 patients
belonging to ASA grade | & 11, age between 18 and 55 yrs, weighing
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between 50 and 75 kg and height ranging from 150 and 180 cm
undergoing elective urological surgeries under spinal anesthesia were
considered for enrollment in two groups. A sample size of 60
subjects was calculated at 95% confidence & 80% power to verify the
expected minimum difference of 64 (+17.44) minutes in mean time
duration of motor block in both the groups (as per the seed article).
This sample size was adequate to cover all other study variables.
Patients with skin infection at a local site, severe hypovolemia, severe
MS, blood coagulopathies, raised intracranial pressure, allergic to
drugs used for study and failure of spinal anesthesia, cases in which
general anesthesia was required were excluded. Randomization into
two groups of thirty patients each was done by using a computer-
generated random number table and the allocated group number of
each patient was kept in a sealed opaque envelope. Patients in Group
C (n=30) received intrathecal 3 ml of 1% 2-chloroprocaine and
12.5ug of fentanyl and Group R (n=30) received intrathecal 1.5 ml of
0.5% ropivacaine and fentanyl 12.5ug. Total volume was kept
constant 3.25ml in each group by adding normal saline.All patients
were thoroughly examined pre-operatively which included history,
physical examination, and all routine investigations. The procedure
was explained to patients and an informed written consent for spinal
anesthesia and surgery was taken and the concept of 10 point visual
analogue scale (VAS ) was explained to the patient during pre
anesthetic check up.On the day of surgery, patient was taken to the
OT, fasting status was confirmed, monitors were attached, baseline
heart rate (HR), systolic blood pressure(SBP), diastolic blood pressure
(DBP), mean arterial pressure (MAP), oxygen saturation (SpO2) and
electrocardiogram were recorded. Ramsay sedation score was used
for assessing sedation, baseline sedation score noted. A good IV line
was secured with 18G cannula. Preloading was done by administering
10ml/kg Ringer lactate solution preoperatively over 15 min. Under all
aseptic precautions, spinal anesthesia was performed at the L3 — Lg
intervertebral space, with the patient in sitting position. A volume of
3.25ml of the study drug was injected over 30 seconds through a 25-
gauge spinal Quincke’s needle. Patients received medications by
spinal route depending on the group allocated by randomization.

The patient and anaesthesiologist was involved in drug preparation,
block administration and the one who recorded the data were blinded
to the study drugs.After administering the block, the patient was
placed in the supine position immediately to achieve a desired level of
block. Oxygen (4L/min) was administered.The onset of sensory block
was defined as the time from the intrathecal injection of the study
drug to the time taken to achieve the highest level of sensory block.
This was assessed every 2 minutes by pinprick test bilaterally in the
midclavicular line by using 22 G needle until the highest level of the
block was achieved and stabilized for four consecutive
tests.Regression of the sensory block was defined as the time taken
for the sensory block to regress upto 2 segments of dermatome from
the highest level achieved. Onset of motor block was defined as the
time from intrathecal injection of the study drug to the time taken to
achieve complete motor block by using Modified Bromage Scale.
Duration of the motor block was assessed by recording the time
elapsed from the lowest to the maximum Bromage score. Pain was
assessed by Visual Analogue scale was assessed intraoperatively as
well as postoperatively, ranging between 0 and 10 (0 = no pain, 10 =
most severe pain). Total duration of analgesia was time taken from
intrathecal drug administration to patient’s first demand of rescue
analgesia (On VAS >3). Patients received rescue analgesic Inj.
Diclofenac 75mg on VAS score of 3. Intraoperative and postoperative
sedation level was measured by using Ramsay sedation score.
Hypotension was defined as a systolic arterial blood pressure (SBP) <

90 mm of Hg or a decrease in SBP by 20% or more from baseline
values and was treated by incremental doses of mephentermine 6 mg
1V and IV fluid as required. Bradycardia was defined as a fall in heart
rate below 55 beats per minute and was treated with incremental
doses of atropine 0.3 — 0.6 mg IV. Respiratory depression was defined
as a respiratory rate of less than 8 breaths per minute and/or oxygen
saturation less than 90% in room air. The incidence of adverse effects
such as nausea, vomiting, headache, bradycardia, respiratory
depression, and hypotension were also recorded.

Statistical analysis

Statistical analysis was done using Epi info version 7.2.1.0 statistical
software. Nominal/categorical variables were summarized as
frequency and percentage and were analyzed using Chi square test as
applicable. Continuous variables were summarized as mean and
standard deviation and were analyzed using independent sample
student t tests. Hemodynamic variables were summarized as mean
and variance and were analyzed using ANOVA test. A p value < 0.05
was taken as statistically significant.

Results

Both groups were comparable for demographic variables such as age,
gender, weight, height, ASA grades and mean duration of
surgery(Table 1).Onset of the sensory block in Group C was faster
(1.875 + 0.47 min) as compared to the Group R (2.51 £ 0.54) min)
with the p value <0.001. Mean onset time of motor block was longer
in the Group R (4.74 + 1.08 min), in comparison to the Group C
(2.51 + 0.73min) with p value <0.001. The difference between the
mean duration of sensory block of Group C and Group R (104.4 +
10.89 min and 154.16 + 10.58 min respectively) with p value: <0.001
(Table 2).

Difference in mean duration of motor block in Group C and Group R
was (92.96 +12.02 min and 143.66 +10.92 min. respectively ) with p
value: <0.001. It was statistically significant (Table 2).On comparing
the mean time to two-segment sensory regression between the two
study groups, we observed that Group R (118.2 £ 12.48 min) took
more time than Group C (79.73 £12.48 min). It was found to be
statistically significant. Mean time to first dose of analgesia was
significantly shorter (111.63 + 14.06) min) in Group C while it was
(157.53 +£11.22 min) in Group B(Table 2).Intraoperative variations
in heart rate at various time points-1,2,3,4,5,10,15, 20,25,30
,40,50,60,70 mins during surgery was comparable (Figure 1). Mean
SBP and DBP were significantly lower at 25 mins and 30 mins with p
value < 0.05 in the Group R.. The mean values for MAP were
significantly low at 4, 25, 30 and 40 mins with p value <0.05 in Group
R( Figure 2). The mean saturation was comparable among both
groups during the intraoperative period. Postoperatively, mean HR,
SBP and mean oxygen saturation were comparable at 1, 2, 3, 4 hours
while there was statistically significant reduction in mean DBP and
MAP was noted in Group R at 4 hours.VVAS Scores were comparable
at 1 and 4 hrs among both the groups ( p value 0.279 and 0.15
respectively). But it was significantly lower in Group R at 2nd and
3rd  hour postoperatively ( p value 0.007 and 0.014
respectively).Modified Bromage Score was significantly different at
1,2,3 and 4 hour postoperatively among two groups with p value <
0.001 at all time intervals, showing the early regression of motor
blockage in Group C in comparison to Group R. Mean Ramsay
Sedation Score was comparable at 1,2,3 and 4 hour postoperatively
among two groups.In Group C, incidences of hypotension and nausea
were more as compared to Group B. But, none of these achieve
statistical significance. None of the other adverse effects were noted
in both groups.

Table 1: Demographic distribution among two groups

MEAN+SD

MEAN+SD P Value

GROUP C

GROUP R
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Age (years) 38.36 + 13.56 37.7+15.01 0.85(NS)
Weight (Kg) 65.66 + 7.63 63.1+6.96 0.178(NS)
Height (cm) 165.96 + 4.85 164.3 +3.83 0.145(NS)
Duration of surgery (min) 45.66 = 16.22 55.16 + 21.67 0.06(NS)
ASA Grade | 20 (66.6%) 23 (76.6%) 0.390(NS)

Table 2: Comparison of block characteristics among two groups

MEANzSD MEANzSD P Value
GROUP C GROUP R
Mean time to sensory block(min) 1.875+0.47 2.51+0.54 <0.001
Mean time to motor block (min) 251+0.73 4.74+1.08 <0.001
Mean duration of sensory block(min) 104.4 £10.89 154.16 + 10.58 <0.001
Mean duration of motor block(min) 92.96 £12.02 143.66 £ 10.92 <0.001
Mean time to two-segment sensory regression (min) 79.73+12.48 118.2+12.48 <0.001
Mean time to first dose of analgesia 111.63+14.06 15753 +11.22 <0.001
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Figure 2: Trends of mean arterial pressure

1956. It was then abandoned in 1980s after several reports of
neurological deficit in patients, recently the preservative free
formulation has been extensively evaluated in clinical practice with a

Discussion
Chloroprocaine has been used successfully for spinal anesthesia since
1952, and sodium bisulfite was then added as a preservative after
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favorable profile in terms of both safety and efficacy[6].Ropivacaine
is a S-enantiomer, amide local anesthetic, with low lipid solubility,
which blocks nerve fibers involved in pain transmission A and C
fibers to a greater degree than those controlling motor functions Af
fibers. Prasad G et al[7] demonstrated that intrathecal ropivacaine in a
dose of 18.75 and 22.5 mg were observed to be equally effective in
providing satisfactory analgesia.

Studies have shown that intrathecal opioids as an adjuvant to low dose
local anesthetics, produces a synergistic effect by acting directly on
the opioid receptors in the spinal cord[8,9,10] and provides increased
the duration of analgesia and provided hemodynamic stability with no
major complication.In our study, both the groups were comparable
with respect to age, sex, weight, and height, ASA physical status and
duration and types of surgery. The mean onset time of sensory block
at T 10 in group C was significantly shorter (1.87 + 0.47 min) in
comparison to group R (2.51 + 0.54 min) with a P value of <0.001.
Similar results were observed in various other studies[11,12].
Camponovo C et al[13] compared 1% 2-CP in doses of 50 mg with
0.5% bupivacaine ( 10 mg), they reported mean onset time to the
sensory block was 5 mg for 2-CP, this difference in time may be
attributed to use of fentanyl as an adjuvant in our study.

Mean onset time of motor block (Group C- 2.51 +0.73min, Group R
4.74+1.08min, P <0.001.) was significantly shorter in the Group C.
Our results are in accordance with other studies[14,15] Khare et
al[16] reported faster onset of the motor block ( 3.7 = 0.6 min) for
chloroprocaine Group. In our study,time to maximum motor block (
Group C- 92.96 + 12.02 min, Group R- 143.66 + 10.92 min, P
<0.001) was significantly shorter in the Group C. Our results are
similar to other studies[17,18] Sangariya G et al[19] observed in their
study that mean duration of motor block of chloroprocaine with
fentanyl was 70.4+14.44 min, which is comparable with our study.
The mean duration of the sensory block ( Group C-104.4 £+ 10.89 min,
Group R-154.16 £ 10.58 min, P<0.001) was significantly longer in
the Group R. Similar results were observed in other studies - In our
study , we observed that at 5 minutes of spinal anesthesia , the
maximum level of motor block was achieved by Group C (Modified
Bromage 1 level by 27 patients, Modified Bromage 2 level by 3
patients) and in Group R (Modified Bromage 1 level by 30,). A higher
number of individuals achieved complete motor block in Group R as
compared to Group C. Similarly. McNamee et al[20] in a study on
104 patients concluded that in the ropivacaine group all patients
achieved modified bromage score 1 levels. .Mean VAS score was
comparable among two study groups (Group C - 0.2+0.48), (Group R
-0.16£0.46), (P - 0.785) at 5 minutes after administering spinal
anesthesia. The mean VAS Score was less in Group R at 1h, 2h, 3h,
4h time interval postoperatively, it achieved significance only at 2nd
and 3rd hour postoperatively. This implies that Group C patients
required an earlier and frequent rescue analgesic doses as compared to
Group R . Dany et al[21] obtained similar results when compared
analgesic effect of 4ml of 0.5% Ropivacaine and 4ml of 1%
Chloroprocaine in 90 patients in day care perineal surgeries. VAS
scores were lower in Group R at 1,2,3,45 and 6 hours, with
statistically significant values at 1,2,4 and 6 hours. Similar findings
were observed in other studies[12,19].

Mean time to two-segment sensory regression in (Group C -
79.73+10.9 min, Group R- 118.2+12.48 min, P <0.001) which shows
that sensory blockade was significantly longer in Group R than the
Group C. Our results are in accordance with other studies[12,14,19].
Yoos et al[22] also demonstrated a 1.7 times faster regression of the
sensory block with 2-CP (a difference of 78 min) in comparison to
low dose bupivacaine. Mean time to first dose of analgesia was
(Group C 111.63+14.06 min, Group R -157.53+11.22 min, P <0.001)
significantly longer in the Group R. These findings are compatible
with various studies[19,23,24].In our study, variations in intra
operative mean HR and mean oxygen saturation was comparable.
Difference in the intra operative mean SBP and DBP was significant
at 25 mins and 30 mins with p value < 0.05 while difference in
MAP among two groups were statistically significant at 4, 25, 30 and
40 mins with p value <0.05. Similar results were shown by Herndon

et al[25]; they observed significantly less hypotension in the
chloroprocaine group as compared to bupivacaine (59.5% vs 83.8% ;
p-value 0.04). Our results are consistent with other studies[26,27].
More participants in Group C experienced hypotension and nausea as
compared to Group R. But, these differences were statistically not
significant. No other postoperative side effects were reported in both
groups. These results are in correlation with studies[12,18,27]. The
mean Modified Bromage Score was significant at 1,2,3 and 4 hour
postoperatively (P < 0.05) which signifies that the regression of motor
blockade was significantly earlier in Group C in comparison to Group
R. Thus patients receiving chloroprocaine were discharged earlier
than the patients receiving ropivacaine. Siddaiah J et al[28] found that
the time to reach Modified Bromage score of 0 during the
postoperative period for the chloroprocaine group was 67.16 + 21.73
min, which is similar to our results.The mean Ramsay Sedation Score
at 1,2,3 and 4 hours postoperatively was comparable between two
groups, which is consistent with the study done by Breebaart MB et
al[29].

Limitations

As we are focussing more on day care surgeries, we should have also
assessed time to ambulation, time to micturition and time to
discharge.

Conclusion

Intrathecal chloroprocaine can be used as an alternative to long acting
local anesthetics such as ropivacaine for urological surgeries requiring
short duration and early ambulation with minimum side effects. As
we observed in this study that the intrathecal 1% 2-chloroprocaine
with fentanyl provides adequate motor blockade and analgesia for day
care urological surgeries while 0.5 % ropivacaine with fentanyl
provides a greater duration of sensory and motor blockade than
chloroprocaine. Furthermore, fentanyl as an adjuvant to both
ropivacaine and chloroprocaine enhances the duration of analgesia
and stabilizes hemodynamic variables.

References

1. Mohta M. Ropivacaine: Is it a good choice for spinal
anesthesia?. J Anaesthesiol Clin Pharmacol. 2015;31(4):457-
458.

2. Kuthiala G, Chaudhary G. Ropivacaine: A Review of its
pharmacology and clinical use. Indian J Anaesth. 2011;55:104-
10

3. Sell A, Tein T, Pitkdnen M. Spinal 2-chloroprocaine: effective
dose for ambulatory surgery [retracted in: Acta Anaesthesiol
Scand. 2012 May;56(5):667

4., Teunkens A, Fieuws S, Van de Velde M, Rex S. Comparison of
2-Chloroprocaine, Bupivacaine, and Lidocaine for Spinal
Anesthesia in Patients Undergoing Knee Arthroscopy in an
Outpatient Setting: A Double-Blind Randomized Controlled
Trial. Reg Anesth Pain Med. 2016;41(5):576-583.

5. Gupta A, Chatterji R, Choudhary H, Chatterji CS. Comparison
of intrathecal morphine and fentanyl in addition to ropivacaine
for perioperative analgesia in lower segment cesarean section.
Indian J Pain 2018;32:91-5.

6.  Forster JG, Kallio H, Rosenberg PH, Harilainen A, Sandelin J,
Pitkdnen MT. Chloroprocaine vs. articaine as spinal anesthetics
for day-case knee  arthroscopy. Acta  Anaesthesiol
Scand. 2011;55:27

7.  Prasad G, Priya V, Mall KP. Comparative Evaluation of Three
Different Doses of Spinal Isobaric Ropivacaine in Patients
Undergoing Day Care Perineal Surgeries: A Randomized
Double-blind Study. Anesth Essays Res. 2018 ;12(2):392-395.

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, Snéll EV, Suvanto SJ, Tuomas CA, livonen MK,
Pokki JP, et al. Spinal hyperbaric ropivacaine-fentanyl for day-
surgery. Reg Anesth Pain Med. 2005;30:4

10. Farzi F, Mirmansouri A, Naderi Nabi B, Atrkar Roushan Z,

Dadhich et al
www.ijhcr.com

International Journal of Health and Clinical Research, 2022; 5(2):937-942

941


http://www.ijhcr.com/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhaskara%2520B%255BAuthor%255D&cauthor=true&cauthor_uid=34092850

International Journal of Health and Clinical Research, 2022;5(2):937-942

e-1SSN: 2590-3241, p-1SSN: 2590-325X

11.

12.

13.

14.

15.

16.

17.

18.

19.

Conflict of Interest: Nil

Ghazanfar Tehran S, Nematollahi Sani M, Makhlooghi Azad S,
Nemati M. Comparing the Effect of Adding Fentanyl,
Sufentanil, and Placebo with Intrathecal Bupivacaine on
Duration of Analgesia and Complications of Spinal Anesthesia
in Patients Undergoing Cesarean Section. Anesth Pain Med.
2017 Aug 27;7(5):e12738.

Chatrath V, Attri JP, Kaur G, Khetarpal R, Bansal P.
Comparative  evaluation of bupivacaine alone versus
bupivacaine and dexmedetomidine for spinal anesthesia in
infraumbilical surgeries.Ain-Shams J Anaesthesiol 2015;8:83-8
Chaudhary A, Bogra J, Singh PK, Saxena S, Chandra G, Verma
R. Efficacy of spinal ropivacaine versus ropivacaine with
fentanyl in transurethral resection operations. Saudi J Anaesth.
2014;8(1):88-91.

Camponovo C, Wulf H, Ghisi D, et al. Intrathecal 1% 2-
chloroprocaine vs. 0.5% bupivacaine in ambulatory surgery: a
prospective, observer-blinded, randomized, controlled trial. Acta
Anaesthesiol Scand. 2014;58(5):560-566.

Lacasse MA, Roy JD, Forget J, et al. Comparison of
bupivacaine and 2-chloroprocaine for spinal anesthesia for
outpatient surgery: a double-blind randomized trial. Can J
Anaesth. 2011;58(4):384-391.

Jagtap S, Chhabra A, Dawoodi S, Jain A. Comparison of
intrathecal ropivacaine-fentanyl and bupivacaine-fentanyl for
major lower limb orthopedic surgery: A randomized double-
blind study. Indian J Anaesth. 2014;58(4):442-446

Khare, A., Thada, B., Yadav, D., Mathur, V., & Singh, M.
(2019). A randomized double blind study to compare 1% 2-
chloroprocaine and 0.5% hyperbaric bupivacaine in spinal
anesthesia for infra-umbilical surgeries. Anesthesia, Pain &
Intensive Care: An international journal of anesthesiology, pain
management, intensive care & resuscitation,23(2),162

Capdevila X, Aveline C, Delaunay L, et al. Impact of
Chloroprocaine on the Eligibility for Hospital Discharge in
Patients Requiring Ambulatory Surgery Under Spinal
Anesthesia: An Observational Multicenter Prospective Study.
Adv Ther. 2020;37(1):541-551.

Singariya G, Choudhary K, Kamal M, Bihani P, Pahuja H, Saini
P. Comparison of analgesic efficacy of intrathecal 1% 2-
chloroprocaine with or without fentanyl in elective cesarean
section: A prospective, double-blind, randomized study. IndianJ
Anaesth. 2021;65(2):102-107. doi:10.4103/ija.1JA_816_20
Bhaskara B, Prabhakar SA, Rangadhamaiah R. Intrathecal 1%
2-Chloroprocaine  with  Fentanyl in  Comparison with

Source of support: Nil

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Ropivacaine (0.5%) with Fentanyl in Day Care Perianal
Surgery: Prospective Randomized Comparative Study. Anesth
Essays Res. 2019;13(3):471-475. doi:10.4103/aer. AER_100_19
McNamee DA, Parks L, McClelland AM, et al. Intrathecal
ropivacaine for total hip arthroplasty: double-blind comparative
study with isobaric 7.5 mg ml(-1) and 10 mg ml(-1) solutions.
BrJ Anaesth. 2001;87(5):743-747. doi:10.1093/bja/87.5.743
Dany, Subha Soumya.,MD et al (2019). A comparative study of
intrathecal chloroprocaine and ropivacaine in day care perineal
surgeries.. 4. 38-44

Yoos JR, Kopacz DJ. Spinal 2-chloroprocaine: a comparison
with small-dose bupivacaine in volunteers. Anesth Analg.
2005;100(2):566-572.

Casati A, Fanelli G, Danelli G, Berti M, Ghisi D, Brivio M,
Putzu M, Barbagallo A. Spinal anesthesia with lidocaine or
preservative-free  2-chloroprocaine  for  outpatient knee
arthroscopy: a  prospective, randomized, double-blind
comparison. Anesth Analg. 2007 Apr;104(4):959-64.

Seetharam KR, Bhat G. Effects of isobaric ropivacaine with or
without fentanyl in subarachnoid blockade: A prospective
double-blind, randomized study. Anesth Essays Res.
2015;9(2):173-177.

Herndon CL, Martinez R, Sarpong NO, Geller JA, Shah RP,
Cooper HJ. Spinal Anesthesia Using Chloroprocaine is Safe,
Effective, and Facilitates Earlier Discharge in Selected Fast-
track Total Hip Arthroplasty. Arthroplast Today. 2020;6(3):305-
308. Published 2020 Jun 1. doi:10.1016/j.artd.2020.04.007
Kouri, Mary E.; Kopacz, Dan J. (2004). Spinal 2-
Chloroprocaine: A Comparison with Lidocaine in Volunteers.
Anesthesia & Analgesia,75-80

Koltka K, Uludag E, Senturk M, et al. Comparison of equipotent
doses of ropivacaine-fentanyl and bupivacaine-fentanyl in spinal
anesthesia for lower abdominal surgery. Anaesth Intensive Care.
2009;37(6):923-928. doi:10.1177/0310057X0903700606
Siddaiah J, Pujari VS, Madalu AS, Bevinaguddaiah Y, Parate
LH. A comparative study on the effect of addition of intrathecal
buprenorphine to 2-chloroprocaine spinal anesthesia in short
duration  surgeries. J  Anaesthesiol Clin  Pharmacol.
2019;35(4):533-539. doi:10.4103/joacp.JOACP_65_19.
Breebaart MB, Teune A, Sermeus LA, Vercauteren MP.
Intrathecal chloroprocaine vs. lidocaine in day-case surgery:
recovery, discharge and effect of pre-hydration on micturition.
Acta Anaesthesiol Scand. 2014;58(2):206-213.

Dadhich et al

www.ijhcr.com

International Journal of Health and Clinical Research, 2022; 5(2):937-942

942


http://www.ijhcr.com/

