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Abstract 

Aims & Objective: We experimented the comparison of 

levobupivacaine & fentanyl with levobupivacaine in 

spinal anaesthesia in lower abdominal surgeries. A total of 

80 patients of ASA grade I, aged 18-60 yrs of either sex 

scheduled for lower abdominal surgeries were divided into 

2 equal groups in a randomized pattern. Patients in group 

LF (n =40), received 0.5% isobaric levobupivacaine 

7.5mg (1.5ml) + fentanyl 25ug(0.5ml) +Normal saline 

(0.5ml) and in group L (n = 40), received 0.5% 

levobupivacaine 10mg (2ml) + Normal saline (0.5 ml) 

intrathecally. The onset and duration of sensory and motor 

block, time to achieve maximum sensory & motor level, 

time to regression of sensory level, duration of analgesia, 

& time of ambulation were analyzed in both groups. 

Statistical analysis done with SPSS 17 software and p 

value <0.05 taken as significant. The mean time of onset 

of sensory & motor blockade were 2.65±.95 min and 

3.68±.73 min in group LF and 2.55±.90 min &3.75 ± .67 

in group L respectively. Maximum level of sensory block 

achieved in group LF. Time to 2 Segment Regression 

Level was more in group L as compared to group LF.  The 

durations of motor block were 162.75 ± 15.02 and 185.25 

± 11.54 min respectively in group LF and group L. The 

duration of analgesia was 161.00 ± 15.49 min in group LF 

compared to 135.75 ± 15.55 min in group L (p < 0.001). 

Time of ambulation was 252.00 ± 23.34 and 315 ± 20.38 

min respectively in group LD.  There was statistically 

significant difference   present in duration of motor 

blockade and analgesia  and time of ambulation between 2 

groups. Addition of fentanyl in spinal block with low dose 

levobupivaicane   increase the duration of motor block 

with prolonged duration of analgesia and reduce 

ambulation time. 

Keywords: Fentanyl, Spinal anaesthesia, levobupivacaine 

Introduction 

James Leonard Corning (1855–1923), a neurologist from 

New York was the first one to make use of spinal 

anesthesia in animals. August Bier in 1898 used the local 

anaesthetic cocaine as spinal anaesthesia on human being. 

Later many other anaesthesiologist used spinal 

Anaesthesia on humans using different local anaesthetics 

for example Braun in 1905 used procaine, Gordh in 1949 

used lidocaine, Foldes and McNall in 1952 used 

http://ijmsir.com/
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chlorprocaine and Emblem in 1966 used bupivacaine. 

Ropivacaine and levobupivacaine were used as spinal 

anaesthesia first in the 1980s.1  Spinal anaesthesia  is easy 

to perform, reliable, provides excellent operating 

conditions for the surgeon & less costly than general 

anaesthesia. A higher level of sensory block acquired by 

increasing the dose of long acting local anaesthetics may 

produce extensive sensory and motor block as well as 

arterial hypotension and this might result in delayed 

discharge from hospital2. In the anaesthesia line, 

levobupivacaine has presented a strong case against the 

traditional bupivacaine in last few years. Levobupivacaine 

is a pure S (−)-enantiomer of Bupivacaine. 

Levobupivacaine has been found to be equally effective as 

bupivacaine, but with superior pharmacokinetic 

implications3. Traditionally, a low-dose of Bupivacaine in 

combination with Fentanyl has been used for lower 

abdominal surgeries4 but very minimal comparative data is 

available regarding the use of Levobupivacaine with 

intrathecal Fentanyl. The intrathecal usage of a 

combination of opioids and local anaesthetics provides 

agood synergistic effect without delayed hospital 

discharge or prolonged motor nerve block.5,6  The 

objective of this study is to identify the effects of 

minimum dose of spinal Levobupivacaine  in combination 

with intrathecal Fentanyl  in lower abdominal surgeries 

regarding recovery time, ambulation time period and 

effects on the cardiovascular and central nervous system .  

Materials and methods 

The present study was approved by the Ethics Committee 

of the Institution. This study was conducted as 

prospective, randomized, placebo controlled, double blind 

study in Department of Anaesthesiology, Index Medical 

college, Indore(MP).  

Eighty patients of ASA grade I, age group 18 to 60 years 

of either sex admitted for lower abdominal surgeries were 

included for study. Patients with contraindication to spinal 

block, cardiopulmonary diseases, known allergy 

,coagulation dysfunction, chronic neuropathy& any 

patient refusal were excluded from study. 

After taking written informed consent from patients, 

preanaesthetic assessments of all the selected patients 

were done with complete history and physical 

examination. Routine investigations like complete blood 

count, blood sugar, blood urea, serum creatinine, chest X-

ray and ECG were done.  Patients were randomized into 2 

groups of 40 patients each via randomly generated 

number.                                                                                              

Group-I (LF 40) - 0.5% isobaric levobupivacaine 7.5mg 

(1.5ml) + fentanyl 25ug(0.5ml) +Normal saline (0.5ml) 

Group-II (L 40) - 0.5% levobupivacaine 10mg (2ml) + 

Normal saline (0.5 ml) 

Patients were kept fasting overnight and advised tab. 0.25 

mg Alprax as premedication on the day before surgery.  

Upon arrival of the patient in the operation theatre, 

intravenous access with 18 G cannula was established and 

patient was preloaded with Ringer’s Lactate solution (10 

ml/kg) over a period of 15-20 minutes. Patients were 

monitored by heart rate (bpm), systolic & diastolic blood 

pressure (mmHg), respiratory rate & oxygen saturation 

(SpO2). After all aseptic precautions the patient was 

prepared with savlon, povidone iodine and spirit in 

succession followed by draping. After identifying the 

bony landmarks L3-4, interspinous space was 

identified.The 25 G Quincke needle was inserted and the 

subarachnoid space was identified by the clear free flow 

of CSF.In Group-I (LF 40) 2.5 ml of total volume 0.5% 

isobaric Levobupivacaine 7.5mg(1.5ml) + Fentanyl 

25ugs(0.5ml) + 0.5ml normal saline and in Group- II (L 

40) 0.5% Levobupivacaine 10mg(2ml) + normal saline 

(0.5 ml) was given. The patient was made to lie supine 

immediately and all monitors were attached (NIBP, ECG 

and SpO2).All patients were given oxygen @ 4-6 litres 

per minute via face mask intraoperatively. The 
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haemodynamic was monitored every 2 minutes for the 

first 10 minutes; for every 5 minutes for next half hour; 

every 10 minutes for next half hour and thereafter every 

15 minutes till the end of the surgery. 

Monitoring of sensory block 

The analgesic level was determined by a loss of pin prick 

sensation in the midclavicular line on both sides of the 

body. This was monitored for every 2 minutes for the first 

10 min and then as per the intraoperative chart.  The 

surgery was allowed when adequate sensory levels were 

achieved. All determinations of sensory level were based 

on a standard dermatomal chart. 

Monitoring of motor block 

The intensity of motor block was graded bilaterally by the 

Modified BromageScale7  with time periods identical to 

the monitoring of sensory block every 2 min for the first 

10min, every 5 minutes for the every 2 min for the first 

10min, every 5 minutes for the next half hour and then as 

per the intraoperative chart. 

No motor block--------------------------------------------0 

Not able to raise the extended legs----------------------1 

Not able to flex the knee---------------------------------2 

Not able to flex the foot----------------------------------3 

Postoperative Pain was  assessed using a visual analogue 

score scale in which gradations marked as ‘0’means no 

pain at all and ‘10’means unbearable pain when VAS 

score reached ≥ 4, inj. diclofenac 75 mg given 

intramuscularly were given.  The time between end of 

local anaesthetic given and first analgesic requirement was 

noted as duration of analgesia. 

VAS score rating8: 

 

VAS score was recorded every 30 min in the 

postoperative period till the conclusion of study. Time of 

Ambulation is measured as time interval from intrathecal 

drug injection to first getting out of bed without 

assistance. 

Patients were closely observed for bradycardia (below 

20% of basal value), hypotension (below 20% of basal 

value) & desaturation (<85%) during intra and 

postoperative period. During postoperative period along 

with above nausea, vomiting, respiratory depression and 

shivering were also recorded if occurred. Any 

complication if occurred was treated with appropriate 

medications.  

The observations were recorded and subjected to 

statistical analysis using statistics calculator SPSS 17.00 

version.  Student’s t test was used for analysis of 

quantitative and χ2 (chi square) test was used to analyze 

qualitative data. p-value <0.05 was taken statistically 

significant.  

Results 

The groups were well matched for age, weight & 

male:female ratio. Both groups had male patients 

predominantly. The statistical difference was insignificant 

(p>0.05). 

Baseline haemodynamic values were comparable in both 

groups. Table-2 shown that In group LF time of onset of 

sensory block at T10 was 2.65 ± 0.95 min and in group L 

2.55 ± 0.90 min. Time to achieve maximum sensory level 

was 4.65 ± 0.95 min in group LF and in 4.55 ± 0.90 min in 

group L (p>0.05). In Group LF, higher sensory level was 

achieved than Group L (p value< 0.001). In group LF time 

to two segment regression level was 75.00 ± 4.80 min and 

in group L was 79.13 ± 6.78 min which was statistically 

significant. In group LF time of Onset of motor block was 

3.68 ± 0.73 min and in group L was 3.75 ± 0.67 min. In 

group LF time to achieve maximum modified Bromage 

score was 8.55 ± 0.90 min and in group L was 8.50 ± 0.88 
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min(p>0.05). Maximum motor score achieved was 2 in all 

the patients of both the groups.  Duration of motor block 

was 162.75 ± 15.02 min and 185.25 ± 11.54 min in group 

LF & group L respectively. Duration of analgesia was 

161.00 ± 15.49 min  and 135.75 ± 15.55 min in group LF 

& group L respectively. Mean time of ambulation in group 

LF was 252.00 ± 23.34 min and in group L was 315.00 ± 

20.38 min. (p<0.001). There was no significant difference 

between group LF and group L in respect of onset time of 

sensory and motor blockade. Duration of analgesia and 

motor blockade were significantly prolonged in group LF 

(p<0.001). Intraoperative and postoperative 

haemodynamic data were comparable in both groups. No 

side effect such as nausea, vomiting, hypotension and 

bradycardia were seen in both groups. 

Table 1:  Demographic profile of 2 groups. 
PARAMETERS GROUP LF GROUP L 

MEAN ±SD MEAN ±SD 

AGE(Yrs) 43.98 11.75 40.5 10.69 

WEIGHT(Kgs) 61.65 7.19 61.82 7.05 

SEX (M:F) 39:1 38:2 

Table 2. Comparison of study parameters between 2 

groups 

Parameters 
Group LF Group L  

Mean ±SD Mean ±SD p value 

Onset time of 

sensory 

blockade at T10 

(min) 

2.65 0.95 2.55 0.90 0.631 

Time to achieve 

maximum 

sensory level 

(min) 

4.65 .95 4.55 .90 0.631 

Maximum level 

of 

sensory block 

achieved 

(Dermatome) 

7.75 

T7(T6 -

T8) 

.67 

8.55 T9 

(T8 – 

T10) 

0.90 <0.001 

Time to 2 

Segment 

Regression 

Level (min) 

75.00 4.85 79.13 6.88 0.002 

Time of Onset 

of motor 

block (min) 

3.68 .73 3.75 .67 0.633 

Time to 

Achieve 

Maximum 

Modified 

Bromage Score 

(min) 

8.55 .90 8.50 .88 .808 

Maximum 

Modified 

Bromage Score 

2.00 .00 2.00 .00 - 

Duration of 

motor block 

(min) 

 

162.75 
15.0

2 
185.25 11.54 <0.001 

Duration of 

effective 

analgesia (min) 

 

161.00 
15.4

9 
135.75 15.55 <0.001 

Time of 

Ambulation  

 

252.00 
23.3

4 
315.00 20.38 <0.001 

Discussion 

Spinal anaesthesia is the most commonly used technique 

for infraumbilical Surgeries. Recent advances in 

anaesthesia has allowed more surgeries to be performed 

on day care basis. The properties of an anaesthetic agent 

used for day case surgeries in spinal anaesthesia should 

have decreased incidence of anaesthesia related 

complications, should provide adequate postoperative 

analgesia and allow early patient discharge.9 

The usage of Levobupivacaine has increased significantly 

in last few years owning to its safer pharmacological 

profile.  By using very small doses of local anaesthetic, 

one can limit the distribution of spinal block, but low dose 

bupivacaine cannot provide an adequate level of sensory 

block. Intrathecal opioids enhance analgesia from sub 

therapeutic dose of local anaesthetic and make it possible 

to achieve successful spinal anaesthesia using otherwise 

inadequate doses of local anaesthetic10. In our study we 

compared levobupivacaine &  fentanyl with 
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levobupivacaine in spinal anaesthesia in lower abdominal 

surgeries. 

Results of our study shown that there was no significant 

difference in onset of sensory & motor blockade  in both 

groups.Our observations are in accordance with the 

findings of NK Girgin et al11, Akcaboy E et al12 & Ben-

David et al13. Time to achieve maximum sensory level 

was not significant in both groups. These findings are 

similar to study done by Ben-David et al13& Kuusniemi et 

al14. Maximum level of sensory block achieved in group 

LF as compared to group L. Our findings were similar to 

the studies done by Cuvas O et al.15 also found T9 (T4-

T10) and T6 (T3-T10) in Group L and in Group LF, 

respectively. He concluded that levobupivacaine plus 

fentanyl solution is more hypobaric than the pure 

levobupivacaine solution. This could possibly explain the 

higher level of sensory block achieved in LF group15.Time 

to two segment regression was more in group LF than 

group L.This was in accordance with studies done by 

Misirlioglu K et al16 &NK Girgin et al.11 Maximum motor 

score achieved was 2 in all the patients of both the groups 

in our study. Our findings were similar to the studies done 

by NK Girgin et al.11 & Akcaboy E et al12. Our findings 

revealed that duration of  motor blockade prolonged in 

Group LF as compared to Group L. This was in 

accordance with study done by Unlugenc H et al 17 &NK 

Girgin et al11.  

Duration of analgesia as assessed by VAS score was 

prolonged in Group LF as compared to Group L. Our 

observations are in accordance with the findings of Choi 

DH et al18,M.B.Khezri et al19 & Chung CJ et al20. Time of 

ambulation was more in group L as compared to group 

LF. These findings are similar to the studies done by NK 

Girgin et al11.   

Our findings showed that there was no signicant 

difference in intraoperative and postoperative heart rate 

and blood pressure in both groups. Our observations are in 

accordance with the findings of NK Girgin et al11 & 

Akcaboy E et al12.  

No complication was found in both groups. 

Conclusion 

Combination of intrathecal fentanyl with low dose 

levobupivacaine provides good quality surgical 

anaesthesia with early motor recovery which could lead to 

early ambulation of the patient as a day case surgery. 

References 

1. 1-Brull R, Macfarlane AJR, Chan VWS. Spinal, 

Epidural, and Caudal Anaesthesia. In: Miller RD, 

Eriksson LI, Fleisher LA, Wiener-Kronish JP, young 

WL, editors. Miller’s Anaesthesia. 8th ed. 

Philadelphia: Elsevier Saunders; 2015.p.1685-1716. 

2. Korhonen AM. Use of spinal anaesthesia in day 

surgery. Curr Opin Anaesthesiol. 2006; 19: 612 –616. 

3. Singh Bajwa SJ and Kaur J. Clinical profile of 

levobupivacaine in regional anaesthesia: A systematic 

review. J Anaesthesiol Clin Pharmacol. 2013; 

29(4):530–539. 

4. Gupta A, Axelsson K, Thörn SE, Matthissen P, 

Larsson LG, Holmstrom B, et al. Low-dose 

bupivacaine plus fentanyl for spinal anaesthesia 

during ambulatory inguinal herniorrhaphy: a 

comparison between 6 mg and 7.5 mg of bupivacaine. 

Acta Anaesthesiol Scand. 2003; 47:13–19. 

5. Maves TJ, Gebhart GF. Antinociceptive synergy 

between intrathecal morphine and lidocaine during 

visceral and somatic nociception in the rat. 

Anaesthesiology. 1992; 76:91–99. 

6. Wang C, Chakrabarti MK, Whitwam JG. Specific 

enhancement by fentanyl of the effects of intrathecal 

bupivacaine on nociceptive afferent but not on 

sympathetic efferent pathways in dogs. 

Anaesthesiology. 1993;79:766–773. 



 Dr. Shikha Goyal, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR) 

 

 
© 2018 IJMSIR, All Rights Reserved 
 
                                

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

Pa
ge

27
5 

  

7. Michael.J C, Philip O. Bridenbaugh. Neural Blockade 

in clinical anaesthesia and management of pain, 3rd 

edition, page no. 289; 283-284.  

8. N. Crichton, “Information Point: Visual Analogue 

Scale (VAS),” Journal of Clinical Nursing. 2001;10: 

pp. 697-706. 

9. Attri JP, Kaur G, Kashyap K.Comparison of 

levobupivacaine and levobupivacaine with fentanyl in 

infraumbilical surgeries under spinal 

anaesthesia.Anaesth Essays Res. 2015; 9(2): 178–184. 

10. Kararmaz A, Kaya S, Turhanoglu S and Ozyilmaz M 

A. Low-dose bupivacaine-fentanyl spinal anaesthesia 

for transurethral prostatectomy. Anaesthesia. 2003; 

58:526 –530.  

11. Girgin NK, Gurbet A, Turker G, Bulut T, Demir S, 

Kilic N, et al. A combination of low dose 

Levobupivacaine and Fentanyl for spinal anaesthesia 

in ambulatory inguinal herniorrhaphy. The Journal of 

International Medical Research. 2008; 36: 1287–1292.  

12. Akcaboy EY, Akcaboy ZN, and Gogus N. Low dose 

levobupivacaine 0.5% with fentanyl in spinal 

anaesthesia for transurethral resection of prostate 

surgery. J Res Med Sci. 2011; 16(1): 68–73.  

13. Ben-David B, Frankel R, Arzumonov T, Marchevsky 

Y, Volpin G. Minidose Bupivacaine–Fentanyl Spinal 

Anaesthesia for Surgical Repair of Hip Fracture in the 

aged. Anaesthesiology.2000; 92:6–10. 

14. Kuusniemi KS, Pihlajamaki KK, Pitkanen MY, 

Helenius HY, Kirvela OA. The Use of Bupivacaine 

and Fentanyl for Spinal Anaesthesia for Urologic 

Surgery. Anaesthesia Analogue. 2000; 91:1452–1456. 

15. Cuvos O, Basar H, Yeygel A, Turkyilmaz E, Sunay 

MM.Spinal anaesthesia for transurethral Resection 

operations: levobupivacaine with or without 

fentanyl.M.E.J. Anaesthesia. 2010; 20(4)  

16. Misirlioglu K, Sivrikaya GU, Hanci A, Yalcinkaya A. 

Intrathecal low-dose levobupivacaine and bupivacaine 

combined with fentanyl in a randomised controlled 

study for caesarean section. Hippokratia. 2013; 17(3): 

262–267. 

17. Unlugenc H ,Ozalevi M, Gundoz M, et al. 

Comparison of intrathecal magnesium, fentanyl or 

placebo combined with bupivacaine 0.5%for 

parturients undergoing elective cesarean delivery.Acta 

Anesthesiol Scand ,2009,vol.53(346-53). 

18. Choi DH,Ahn HJ, Kim MH. Buoivacaine-sparing 

effect of fentanyl in spinal anaesthesia for cesarean 

delivery.Reg Anesth Pain Med 2000;25:240-5 

19. M.B.Khezri, S.Yaghobi,M.Hajikhani and S. 

Asefzadeh. Comparison of postoperative analgesic 

effect of intrathecal magnesium and fentanyl added to 

bupivacaine in patients undergoing lower limb 

orthopedic surgery.Acta Anesthesiologica 

Taiwanica,vol 50,no 1pp 19-24, 2012. 

20. ChungCJ,Yun SH, Hwang GB, Park JS, Chin YJ. 

Intrathecal fentanyl added to hyperbaric ropivacaine 

for cesarean delivery.Reg Anesth Pain Med 

2002;27(600-603). 

 

 

 

 

 


