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ABSTRACT

Background: Spinal anaesthesia is the most commonly performed anaesthetic technique. It has
many advantages over general anaesthesia, such as a reduced stress response and better pain
relief after surgery. Spinal bupivacaine causes a long-lasting block of movement and delays
home discharge after ambulatory surgery. The aim of the present study was to evaluate the
therapeutic efficacy of two different combinations of anaesthetics like ropivacaine-fentanyl and
bupivacaine-fentanyl and also to note the adverse drug reactions in the two groups.

Materials and methods: The study was done with 40 people over a period of 8 months. They
were split into two groups of 20 patients each by a computer randomization table. Group B
received 3 ml (15 mg) of 0.5% bupivacaine with 25 mcg fentanyl and Group R received 3 ml of
(15mg) of 0.5% ropivacaine with 25 mcg fentanyl. Hemodynamic parameters, sensory and motor
block characteristics and adverse effects were noted in both the groups.

Results: There was no significant difference in both the groups with regard to hemodynamic
parameters. Regression of motor block was earlier in ropivacaine group and the duration of
analgesia was longer in bupivacaine group.

Conclusion: As ropivacaine is providing very shorter period of motor and sensory block in
comparison with bupivacaine, it is more beneficial for the patients and it decreases the time of
non-ambulatory phase.
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INTRODUCTION:

Spinal anaesthesia is the most convenient and commonly preferred anaesthetic technique. 2 It
has many advantages over general anaesthesia, such as a reduced stress response and better pain
relief after surgery. 4 Spinal lignocaine not only has a shorter duration of anaesthetic blockade
but can also cause short-term neurological symptoms, so it has been banned. 6 Spinal
bupivacaine, on the other hand, causes a long-lasting block of movement and delays home
discharge after ambulatory surgery. ['® Ropivacaine, which is an amide local anaesthetic, has
been used recently and has worked well for epidural analgesia for labouring women, caesarean
delivery, and post-operative analgesia. % This has been extensively used for day care because
it gives enough sensory blockade and allows the patients to get back to work quickly. 1112
Ropivacaine has a better safety profile than bupivacaine because it has less effect on the central
nervous system and the heart. 314

The aim of the study was to evaluate the therapeutic efficacy of two different combinations of
local anaesthetics — ropivacaine with fentanyl and bupivacaine with fentanyl and to note the
adverse drug reactions in the two groups.

Materials & methods:

After the Institutional Ethical Committee approved the study, 40 patients who underwent major
lower limb orthopaedic surgery, were recruited for the study. There was written consent from all
the patients. Patients belonging to American Society of Anaesthesiologists’ physical status I or 11
who were between the ages of 18 and 60 were included in the study. People who were not ideal
candidates for spinal anaesthesia, who had a resting heart rate of less than 60 beats per minute,
who were are allergic to amide local anaesthetics, who had a history of substance abuse, or were
pregnant were excluded from the study. The study was done on 40 people over a period of 8
months. They were split into two groups of 20 patients each by a computer randomization table.
Group B received 3 ml (15 mg) of 0.5% bupivacaine with 25 mcg fentanyl and Group R received
3 ml of (15mg) of 0.5% ropivacaine with 25 mcg fentanyl. All the patients were pre operatively
assessed. After shifting to the operation theatre, an intravenous access was secured with a 18 G
cannula. Baseline parameters were recorded. All participants were pre-loaded with 20 ml/kg of
Ringer Lactate solution over ten minutes before spinal anaesthesia. Under aseptic precautions,
the lumbar puncture was done with a 25G Quincke spinal needle at L3-L4 interspace in the
midline. The free flow of cerebrospinal fluid was confirmed and the test drug was introduced
into the intrathecal space at the rate of 0.2 ml/sec. The anaesthesiologist was blinded to the test
drug. The patients were immediately placed in the supine position. Heart rate, blood pressure,
respiratory rate, and oxygen saturation were monitored during the study. Hypotension was
defined as a systolic blood pressure (SBP) less than 20% from the baseline and was treated with
intravenous ephedrine in 6 mg boluses. Bradycardia was considered when the heart rate dropped
below 50 beats per minute and was treated with intravenous atropine 0.5 mg. The highest level of
sensory block was assessed by pin prick with a 27G bevelled needle along the mid-clavicular
line on both sides. The highest level of motor block was assessed by modified Bromage scale.
The operation was allowed to begin once sensory block had reached at least T10, but if this had
not occurred after 15 minutes, general anaesthesia was induced. Intraoperative complications if
any were also recorded. The total duration of surgery was noted in both the groups. After the
surgery, the patients were shifted to the post-operative ward and the wearing off time for the
sensory and motor block were recorded by the staff nurses who were blinded to the drug used.
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The visual analogue score (VAS) for pain was explained to the patients before surgery as a 10-
point scale where '0' means no pain and '10' means the worst pain. The total duration of analgesia
in both the groups was also recorded.

Statistical analysis was done using SPSS 16.0. Descriptive statistics was expressed in Mean
+SD. Independent t test was applied for comparison between groups.

RESULTS:

The groups were comparable with respect to age, height, weight and hemodynamics as shown in
Table 1 & Table 2. The type and duration of surgery did not differ significantly. In the operating
room, there were no differences in hemodynamic parameters between the groups.

Table 1: Demographic characteristics of patients and duration of surgery

Group B (n=20) Group R (n=20)
Mean (SD) Mean (SD)
Age (years) 43 (7) 39 (9)
Weight (KQg) 80 (10) 78 (10)
Height (cm) 172 (8) 174 (7)
Duration of | 60 (22) 62 (24)
surgery(min)
Table 2: Hemodynamics in the operating room
Group B Group R
Baseline HR (beats/min) 80 + 9 (66-94) 77 + 14 (56-97)
Maximum HR 82 + 10 (61-98) 81 + 12 (61-97)
(beats/min)
Minimum HR 70 + 10 (56-92) 68 £ 10 (51-88)
(beats/min)
Baseline MAP 88 + 8 (66-108) 84 +7(79-101)
(mm Hg)

Table 3 shows the details of the sensory and motor block. In group R, patients were mobilized
more quickly. At the postoperative follow-up, no patient had any residual neurological deficit,
post-dural puncture headache, or transient neurological symptoms.

Table 3: Spinal block characteristics

Parameters Group B Group R P Value
Mean + SD Mean = SD

Highest sensory level (range) T6 (T5-T8) T6 (T5-T8)

Time to reach peak sensory level (min) 6.54 + 3.22 6.99+£198 |0.44

Time to reach peak motor block, Grade 3 (min) | 5.98+1.1 6+3.2 0.29
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Time to sensory regression to L1 (min) 227+4545 | 222+474 10.39
Time to motor regression to Grade 1 (min) 260 £ 44.4 163+48.8 |0.03
Duration of analgesia (min) 2544 +56.7 |224.2+62 |0.021
Table 4: Adverse Effects
Parameters GroupB | GroupR | P Value
N (%) N (%)

Nausea/vomiting 1(5%) 1(5%) 0.5

Pruritis (Hypersensitivity symptoms) | 4(20%) 4(20%) 0.5

Bradycardia 2(10%) 1(5%) 0.21

Shivering 1(5%) 0(0%) 0.150

Hypotension 1(5%) 0 (0%) 0.150

DISCUSSION:

This study showed that 0.5% ropivacaine can be used as an alternative to 0.5% bupivacaine in
spinal anaesthesia where less motor blockade is preferred. This finding is congruent with the
studies done by Danelli et al. *! In all the patients, sensory block to the T10 dermatome or
higher was achieved and was sufficient for surgery. The time from injection to regression of
sensory block below the T10 dermatome, the highest level of sensory block, the two-dermatome
regression time was insignificant between the two groups. In the first 15 minutes after the start of
spinal anaesthesia, there were no significant differences in heart rate or systolic and diastolic
blood pressure between the groups. One patient in group B, who had the most sensory block at
the T4 dermatome, developed hypotension and needed intravenous ephedrine 24 mg treatment.
Hypotension was not present in any of the patients in group R. Two patients in Group B and one
patient in Group R developed bradycardia. Intraoperatively, no patients required additional
analgesia. The duration of analgesia was prolonged in bupivacaine group which could be due to
the less lipid solubility and lesser ability of ropivacaine to penetrate the myelinated fibers. This
finding has also been observed in other studies. [**17] In a meta-analysis study, [*8 the findings
indicated that intrathecal ropivacaine reduces the duration of motor block and it has a similar
onset of sensory block. These findings are confirmed in our study too. Wang et al. % have
demonstrated that ropivacaine is more recommended because of its shorter duration of motor
block, and lower incidence rate of side effects, which are beneficial to the recovery and also
provide safety to the patients.

Conclusion:

Both bupivacaine and ropivacaine provided satisfactory anaesthetic conditions for lower limb
surgeries, with fentanyl as an adjuvant according to the findings of this study. The majority of
subarachnoid block characteristics were similar. Ropivacaine provided significant early motor
recovery, whereas Bupivacaine provided prolonged post-operative analgesia. As ropivacaine is
providing very shorter period of motor and sensory block in comparison with bupivacaine, it is
more beneficial for the patients. It decreases the time of non-ambulatory phase and facilitates its
use in day care surgeries too.
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Abbreviations:
HR= Heart rate in beats/minute
MAP= Mean arterial pressure (mmHg)
Data are mean (SD) or number (%)

REFERENCES:

1. McNamee DA, McClelland AM, Scott S, Milligan KR, Westman L, Gustafsson U. Spinal
anaesthesia: comparison of plain ropivacaine 5 mg ml1l with bupivacaine 5 mg mil for major
orthopaedic surgery. Br J Anaesth 2002; 89: 702-6. https://doi.org/10.1093/bja/89.5.702
(PMid:12393766)

2. Wahedi W, Nolte H, Klein P. Ropivacaine for spinal anesthesia. A dose-finding study.
Anaesthesist 1996; 45: 737-44. https://doi.org/10.1007/s001010050306
(PMid:8967586 )

3. Ben David B, Solomon E, Levin H, Admoni H, Goldik Z. Intrathecal fentanyl with small-
dose dilute bupivacaine: better anesthesia without prolonging recovery. Anesth Analg 1997; 85:
560-5. https://doi.org/10.1097/00000539-199709000-00014
https://doi.org/10.1213/00000539-199709000-00014

(PMid:9296409)

4. Ben David B, Frankel R, Arzumonov T, Marchevsky Y, Volpin G. Minidose bupivacaine-
fentanyl spinal anesthesia for surgical repair of hip fracture in the aged. Anesthesiology 2000;
92: 6-10. https://doi.org/10.1097/00000542-200001000-00007
(PMid:10638892)

5. Yegin A, Sanli S, Hadimioglu N, Akbas M, Karsli B. Intrathecal fentanyl added to hyperbaric
ropivacaine for transurethral resection of the prostate. Acta Anaesthesiol Scand 2005; 49: 401-5.
https://doi.org/10.1111/j.1399-6576.2005.00607.x

(PMid:15752409)

6. Gautier PE, De Kock M, Van Steenberge A, Poth N, LahayeGoffart B, Fanard L et al.
Intrathecal ropivacaine for ambulatory surgery. Anesthesiology 1999; 91:1239-1245.
https://doi.org/10.1097/00000542-199911000-00013

(PMid:10551572)

7. Malinovsky JM, Charles F, Kick O, Lepage JY, Malinge M, Cozian A et al. Intrathecal
anesthesia:  ropivacaine versus bupivacaine. Anesth Analg 2000; 91:1457-1460.
https://doi.org/10.1097/00000539-200012000-00030

(PMid:11094000)

8. Wildsmith JA, Brown DT, Paul D, Johnson S. Structure-activity relationships in differential
nerve block at high and low frequency stimulation. Br J Anaesth 1989; 63:444-452.
https://doi.org/10.1093/bja/63.4.444

(PMid:2818923)

2875


https://doi.org/10.1093/bja/89.5.702
https://doi.org/10.1007/s001010050306
https://doi.org/10.1097/00000539-199709000-00014
https://doi.org/10.1213/00000539-199709000-00014
https://doi.org/10.1097/00000542-200001000-00007
https://doi.org/10.1111/j.1399-6576.2005.00607.x
https://doi.org/10.1097/00000542-199911000-00013
https://doi.org/10.1097/00000539-200012000-00030
https://doi.org/10.1093/bja/63.4.444

European Journal of Molecular & Clinical Medicine (EJIMCM)
ISSN: 2515-8260 Volume 08, Issue 04, 2021

9. Polley LS, Columb MO, Naughton NN, Wagner DS, van de Ven CJ. Relative analgesic
potencies of ropivacaine and bupivacaine for epidural analgesia in labor: implications for
therapeutic indexes. Anesthesiology 1999; 90:944-950. https://doi.org/10.1097/00000542-
199904000-00003
(PMid:10201661)

10. Capogna G, Celleno D, Fusco P, Lyons G, Columb M. Relative potencies of bupivacaine and
ropivacaine  for analgesia in labour. Br J Anaesth 1999; 82:371-373.
https://doi.org/10.1093/bja/82.3.371

(PMid:10434818)

11. McDonald SB, Liu SS, Kopacz DJ, Stephenson CA. Hyperbaric spinal ropivacaine: a
comparison to  bupivacaine in  volunteers.  Anesthesiology  1999; 90:971-977.
https://doi.org/10.1097/00000542-199904000-00007

(PMid:10201665)

12. Lee YY, Ngan Kee WD, Chang HK, So CL, Gin T. Spinal ropivacaine for lower limb
surgery: A dose response study. Anesth Analg 2007;105:520-3.
https://doi.org/10.1213/01.ane.0000267523.66285.57

(PMid:17646516)

13. Malinovsky JM, Charles F, Kick O, Lepage JY, Malinge M, Cozian A, et al. Intrathecal
anesthesia:  Ropivacaine  versus  bupivacaine.  Anesth  Analg  2000;91:1457-60.
https://doi.org/10.1097/00000539-200012000-00030

(PMid:11094000)

14. Luck JF, Fettes PD, Wildsmith JA. Spinal anaesthesia for elective surgery: A comparison of
hyperbaric solutions of racemic bupivacaine, levobupivacaine, and ropivacaine. Br J Anaesth
2008;101:705-10. https://doi.org/10.1093/bja/aen250
(PMid:18765643)

15. Danelli G, Fanelli G, Berti M, Cornini A, Lacava L, Nuzzi M, et. Al. Spinal Ropivacaine or
Bupivacaine for Cesarean Delivery: A Prospective, Randomized, Double- Blind Comparison.
Regional Anesthesia and Pain Medicine. 2004 May-Jun29(3):221-6.
https://doi.org/10.1097/00115550-200405000-00007

(PMid:15138906)

16. Bhat SN, Himaldev, Upadya M. Comparision of efficacy and safety of ropivacaine with
bupivacaine for intrathecal anesthesia for lower abdominal and lower limb surgeries. Anesth
Essays Res. 2013 sep-dec; 7(3): 381-5. https://doi.org/10.4103/0259-1162.123252
(PMid:25885988 PMCid:PMC4173549)

17. Chung CJ, Choi SR, Yeo KH, Park HS, Lee SlI, Chin YJ. Hyperbaric spinal ropivacaine for
cesarean delivery: A comparison to hyperbaric bupivacaine. Anesth Analg. 2001;93(1):157-61.
https://doi.org/10.1016/j.ijoa.2016.03.004

(PMid:27106206)

18. Malhotra R, Johnstone C, Halpern S, Hunter J, Banerjee A. Duration of motor block with
intrathecal ropivacaine versus bupivacaine for caesarean section: A meta-analysis. Int J Obstet

2876


https://doi.org/10.1097/00000542-199904000-00003
https://doi.org/10.1097/00000542-199904000-00003
https://doi.org/10.1093/bja/82.3.371
https://doi.org/10.1097/00000542-199904000-00007
https://doi.org/10.1213/01.ane.0000267523.66285.57
https://doi.org/10.1097/00000539-200012000-00030
https://doi.org/10.1093/bja/aen250
https://doi.org/10.1097/00115550-200405000-00007
https://doi.org/10.4103/0259-1162.123252
https://doi.org/10.1016/j.ijoa.2016.03.004

European Journal of Molecular & Clinical Medicine (EJIMCM)
ISSN: 2515-8260 Volume 08, Issue 04, 2021

Anesth. 2016:27:9-16. https://doi.org/10.1016/j.1j0a.2016.03.004
(PMid:27106206)

19. Wang H, Gao Q, Xu R, Dong W, Zhang Y, Fan J. The efficacy of ropivacaine and
bupivacaine in the caesarean section and the effect on the vital signs and the hemodynamics of
the lying-in women. Saudi J Biol Sci. 2019;26(8):1991-4.
https://doi.org/10.1016/j.sjbs.2019.07.014

(PMid:31889783 PMCid:PMC6923449)

2877


https://doi.org/10.1016/j.ijoa.2016.03.004
https://doi.org/10.1016/j.sjbs.2019.07.014

