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Abstract 
Patients presenting with uterovaginal prolapse for vaginal hysterectomies will usually be in the age group of above 50years. 

Effective and prolonged post-operative analgesia will be of paramount importance in this group of patients as it is not uncommon 

to find associated comorbidities such as hypertension, diabetic mellitus and ischaemic heart diseases in these population. 

Pain free postoperative period is mandatory in all post-surgical patients. Effective postoperative analgesia not only improves 

the patient comfort it also reduces the risk of deep vein thrombosis by early ambulation. Historically opioids are the mainstay of 

drugs used to treat postoperative pain. Drugs such as morphine and fentanyl are used either as additives to local anaesthetics 

intrathecally or through intravenous route. Although they are effective analgesics, the side effects such as respiratory depression, 

nausea and vomiting will produce additional discomfort to patients   

In this study we compared isobaric Levobupivacaine and isobaric Levobupivacaine with clonidine against hyperbaric 

Bupivacaine in patients undergoing vaginal hysterectomy. Levobupivacaine is the pure S enantiomer of racemic bupivacaine but 

it is less toxic to cardio vascular system and central nervous system. Intrathecal clonidine has been extensively evaluated as an 

alternate to neuraxial opoid for control of pain and it had been proven as a potent analgesic. Though its efficacy with hyperbaric 

bupivacaine has been confirmed by many trials only very few studies are available which assessed its efficacy with levobupivacaine. 

This is a prospective randomized control study, which was carried out in ninety patients who received subarachnoid block for 

vaginal hysterectomy. Ninety patients were divided into three groups namely Group B, Group LB and Group LC with thirty in each 

group. Control group (Group B) received 15 mg of hyperbaric bupivacaine  plus 0.2ml of 0.9% normal saline,  Group LB received  

15  mg of isobaric levobupivacaine plus 0.2ml of 0.9% normal saline  and Group LC received isobaric Levobupivacaine 15mg 

along with clonidine 30 micrograms. Onset and duration of sensory and motor blockade were the parameters studied along with 

perioperative hemodynamic changes. 
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Introduction 
Subarachnoid block(SAB) is by far the most 

common type of  anaesthetic technique  employed  for 

patients undergoing vaginal hysterectomies. Though use 

of intrathecal hyperbaric bupivacaine in SAB has been 

extensively studied, either, with or without additives for 

lower abdominal surgeries, only few studies are 

available involving isobaric levobupivacaine. 

Levobupicaine is being routinely used in obstetric 

anaesthesia but there are only very limited few studies 

comparing hyperbaric bupivacaine, with 

levobupivacaine and clonidine as additive in non-

obstertric surgeries. Levobupivacaine is a relatively new 

long acting local anaesthetic, with pharmacological 

activity very similar to that of racemic bupivacaine(1) but 

minimal cardio and neurotoxicity than the racemic 

bupivacaine.(2) Levobupivacaine can be used for all 

indications where in the anaesthesiologist needs a long 

acting local anaesthetic with effective anaesthesia and 

analgesia for a wide range of clinical indications. and  

can be considered as a useful alternative to 

bupivacaine(3),(4). 

Clonidine is an alpha -2 adrenergic agonist which 

potentiates the action of local anaesthetics when used 

intrathecally and improves the quality of analgesia(5)(6). 

Though the additive effect of clonidine with hyperbaric 

bupivacaine has been well appreciated, only very few 

studies are available which looked in to the effectiveness 

on post-operative analgesia when added with 

levobupivacaine. This study is aimed to assess the 

effectiveness of intrathecal levobupivacaine alone as 

well as with clonidine in providing better peri operative 

conditions when compared with hyperbaric bupivacaine. 

 

Materials and Methods 
This is a prospective, randomized, double-blind 

study undertaken after getting the approval from Institute 
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Ethics Committee. All patients belonging to ASA 

physical status I and II were included for the study and 

the exclusion criteria were patients belonging to ASA 

physical status III and above as well as patients who are 

not willing for regional anaesthesia.  

After obtaining informed consent, ninety patients 

scheduled for vaginal hysterectomy were recruited into 

the study over a period of two years 

The patients were then randomly assigned into three 

groups namely Group B, Group LB and Group LC using 

opaque sealed envelope technique.  Patients in Group B 

received 15 mg of hyperbaric bupivacaine plus 0.2ml 

saline and Group LB received isobaric levobupivacaine 

15mg plus 0.2ml saline and group LC received isobaric 

levobupivacaine 15mg plus Clonidine 30 micrograms 

intra thecally. Thus all patients received the final volume 

of 3.2 ml intrathecally. 

All patients were started on 18G IV cannula and 

preloaded with 10ml/kg of Ringer Lactate and were 

briefed about the methods used for sensory and motor 

assessments and also about ten point visual analogue 

scale (VAS). On arrival in the operating room, routine 

physiological monitoring were applied, including 

electrocardiogram (ECG), non-invasive blood 

pressure(NIBP), heart rate (HR), and pulse 

oximetry(SpO2) and base line parameters were noted.  

The study drug was prepared by an Anaesthesiologist 

who was not a part of the study thus making the 

anaesthesiologist who administered the drugs and 

assessed the block was blinded to the combination used. 

With the patient in lateral position, SAB was achieved at 

L3-L4 using 25 gauge spinal needle (Becton Dickinson 

India Pvt Ltd., Quincke type) and immediately the 

patient was resumed to supine position 

During the procedure HR, NIBP, ECG, and SpO2 

were monitored initially every minute for first 5 minutes 

after the block, then every 5th minute for next 15 minutes, 

and every tenth minute for next one hour and every 15 

minutes till the end of the procedure. Sensory levels were 

checked bilaterally along the mid clavicular line by 

pinprick test   every minute until desired level of T 8was 

obtained. Motor block was assessed based on modified 

Bromage scale as follows. 

0. no paralysis, able to flex hips/knees/ankles; 

1. able to move knees, unable to raise extended legs 

2. able to flex ankles, unable to flex knees; 

3. Unable to move any part of the lower limb. 

 

Motor blockade was assessed every minute until 

Bromage score 3 was achieved.  

Surgery was started once the level of sensory block 

had reached T8.   

The onset of adequate sensory block was defined as 

the achievement of a sensory block level of T8 

dermatome. The onset time of motor block was defined 

as the interval between intrathecal administration and to 

a Bromage score of 3. 

In the postanesthesia care unit, the patients were 

assessed for the following parameters. 

Status of sensory and motor blockade were 

monitored every 30 min till the complete recovery of 

both. Status of pain, based on a visual analog scale 

(VAS) ranging from 0 (no pain) to 10 (maximal pain). 

All tests (i.e., sensory/motor block and VAS) were 

performed by a staff not involved in the study. 

Duration of sensory block was defined as tthe 

interval between intrathecal administrations of the study 

drug to the point of the VAS score of three. 

Duration of motor block was defined as the interval 

from intrathecal administration to the point in which the 

Bromage score was back to zero. 

Hemodynamic alterations like hypotension and 

bradycardia or any other post-operative events were also 

noted and treated accordingly. 

Hypotension was defined as a decrease in the 

systolic blood pressure of more than 30% from the 

baseline or less than 90 mmHg. It was treated with 

infusion of 100ml of ringer lactate solution and/or i.v. 

boluses of mephentermine 5mg. Bradycardia was 

defined as a heart rate of less than 50 beats per minute 

and was treated with i.v. injection of atropine 0.6mg. 

 

Sample size: Assuming an alpha level of 0.05and a 

power of 0.80, a minimum of 30 patients in each group 

were required to detect a mean difference in MAP of 

15mmHg between  groups. 

 

Statistical analysis: Statistical analysis was performed 

using the Software SPSS version 17. Data were analysed 

using one way ANOVA and Bonferroni test was used for 

“post hoc” comparisons. Categorical variables were 

analyzed using Chi-square test. A p value less than or 

equal to 5% was considered as significant. Continuous 

variables were presented as mean+/-SD or as median 

(range); categorical data were presented as number (%). 

 

Results 
The study & control groups did not differ 

significantly with respect to any demographic variables 

as depicted in Table 1. 
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Table 1: Demographic parameters in all three groups 

Demographic 

Variables 

Group B Group LB Group LC 

Age 53 ±1.92 53 ±2.24 54 ±2.56 

Weight 51 ±3.36 52 ±4.1 51 ±3.9 

Height 156 ±3.5 156 ±3.34 158 ±4.21 

*ASA I/II  25/5 24/6 26/4 

*American society of Anesthesiologists (ASA) 

 

Sensory onset time, (5.8±1.09 min) duration of motor blockade were lowest in bupivacaine (B) compared to 

levobupivacaine (LB) and Levobupivacaine clonidine (LC) groups. Motor onset time was much delayed in LC 

(7.48±2.20min) group compared to group B (5.8±1.09 min) and LB (6.67±1.47mins) groups. However duration of 

analgesia (288±18 min) was found to be prolonged in LC group(288±18 min) compared to group B (167.5±12.25) 

and group LB(225.1±16.19). Duration of motor blockade was found to be least in group B (150±11.414) and highest 

in group LC (190±17.38). 

 

Table 2: Study variables studied in all three groups 

Variables Group B Group LB Group LC 

 Sensory onset time 3.80±0.877 5.13±1.008 6.03 ±1.923 

Motor onset time 5.80±1.095 6.67±1.47 7.48±2.20 

Duration of sensory 

block 
167.50±12.252 225.10±16.198 288.87±18.651 

Duration of motor 

block 
150.27±11.414) 178.83±13,752 

190.97±17.38 

 

Hypotension was noted almost in all three groups.(60-70%) shivering was more group B (27%)compared to LB 

and LC. Bradycardia was noted in 27% of group LC whereas only (10%) in group B and (3%) in LC. Hypotesion was 

less in group LB compared to group B and group LC(20%). 

 

Table 3: Comparison of side-effects in all the 3 groups 

Side effects Group B Group LB Group LC 

Bradycardia 3(10%) 1(3%) 8(27%) 

Hypotension 21(70%) 18(60%) 20(66%) 

Nausea & vomiting 4(13%) 2(6%) 3(10%) 

shivering 8(27%) 3(10%) 1(3%) 

 

 
Fig. 1: Sensory onset time in all three groups in minutes 
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Fig. 2: Motor onset time in all three groups in minutes 

 

 
Fig. 3: Duration of Analgesia in all three groups in minutes 

 

 
Fig. 4: Duration of motor blockade in all three groups in minutes 
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Mean SBP in mmHg 

 
Fig. 5: Mean systolic blood pressure in control and study groups 

 

Mean DBP in mmHg 

 
Fig. 6: Mean Diastolic blood pressure in control and study groups 

 

 
Fig. 7: Mean arterial pressure in control and study groups 
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Fig. 8: Mean heart rate in control and study groups 

 

Discussion 
Hyperbaric bupivacaine has been the most 

commonly and routinely used intrathecal agent for 

variety of surgical indications including gynaecological 

surgeries. Unfavourable cardiac profile, short duration of 

sensory and motor blockade are few limitations 

associated with this drug.   

Levobupivacaine, a pure S enantiomer of racemic 

bupivacaine has been shown to be  less toxic to 

cardiovascular  and central nervous systems with better 

hemodynamic properties(7),(8),(9),(10). Clonidine an alpha 2 

adrenoreceptor agonist, has been extensively used as an 

adjuvant to local anaesthetics.(11) The efficacy of 

clonidine in improving the post-operative analgesia has 

been well documented and contributed to spinal cord 

anti-nociception via post-junctional alpha 2 

adrenoreceptor mediated noradrenaline release in the 

dorsal horn. Absence of respiratory depression or 

addiction which are associated with opioids,   further 

makes clonidine as an attractive adjuant. 

There are numerous studies using clonidine as an 

adjuvant to bupivacaine intrathecally to enhance its 

postoperative anlgesia(12),(13). But its efficacy when used 

along with levobupivacaine has not been extensively 

studied so far.  

In our present trial we had investigated the effects of   

isobaric levobupivacaine as well as the effect of 

clonidine when injected along with isobaric 

levobupivacaine intrathecally. The findings are 

compared against the control group who received the 

standard hyperbaric Bupivacaine. 

The onset of sensory and motor blockade, are found 

to be  faster in hyperbaric bupivacaine group than other 

two study groups and  slowest in group LC. This 

sequence of onset time may be explained by the density 

of the solution used. The density of clonidine which has 

been used in our study is 0.9930. As the density of 

levobupicaine is 1.00376, adding clonidine makes it 

much lighter than levobupicaine alone and making it the   

least in density. This could be the reason for the delayed 

onset of sensory and motor blockade in levobupivacaine 

clonidine group.  

However a study done by  Opas Vanna MD in 2006 

found no difference in onset time between isobaric 

leveobupivacaine and hyperbaric bupivacaine in regard 

to both the onset time and duration of sensory 

blockade.(14)  

In our study sensory and motor onset time was more 

in LB group than Bupivacaine group and this 

discrepancy in result might be due to differences in 

volume used. Our finding of delayed onset of sensory 

blockade  in Group LC is in accordance with the study 

reported by E.Van Sommeren.(15) 

Duration of sensory analgesia was found to be 

maximum in LC group (288±18 min) (p<.000) and also 

statistically significant. Niemi, L in 1994 found that by 

adding clonidine in a dose of 3 mic/kg,  increases the 

duration of analgesia in knee surgeries(16). As in our 

study, he also reported that intra the cal bupivacaine 

induced analgesia was about 168 minutes. The mean 

duration of clonidine enhanced analgesia in his study 

was found by 217 minutes. But in our study we found 

that by adding clonidine, the duration of sensory 

analgesia can be further enhanced to 288 minutes. 

Duration of motor blockade is shown to be enhanced 

when clonidine is added to local anaesthetics by earlier 

studies.(17),(18) In our study motor blockade also has been 

found to be prolonged in levobupicaine with clonidine 

group than other two groups. Duration of motor blockade 

by intra the cal bupivacaine was found by 152.7±9.79 

min by Atri J et al(19) in infra umbilical surgeries. But in 

our study this duration was little prolonged by 26 

minutes (178 minutes). This prolongation of motor 

blockade can be explained by the difference in dosing 

between two studies. Van sommeren in 2003 also 

reported that clonidine when added to levobupivacaine 

prolongs the duration of motor blockade(15). 

Hypotension and bradycardia are the most 

commonly reported adverse events after administering 

SAB with local anaesthetic agents. This incidence can be 

anticipated to be more when alpha 2 agonists like 

clonidine are added as adjutants. 

In our study, significant reduction in heart rate was 

found in group LC (levobupivacaine with clonidine) 
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which is statistically also significant (p < 0.05) than other 

groups. This change in heart rate was significant between 

25th min until 70 min after injection. This  is apparently 

due to effect of clonidine on  presynaptic mediated 

inhibion of noradrenaline as well as direct action on atrio 

ventricular node after  systemic absorption(20). Though 

the maximum reduction in heart rate was seen in this 

group, the number of patients who required intervention 

were only eight.  But group LB had better hemodynamic 

stability compared to group B and group LC. 

Though there was fall in mean DBP in group B 

starting from 5th to 15th minute the reduction in mean 

arterial pressure was not statistically significant between 

the groups.  

Shivering was found to be least in group LC (1%) 

than other groups. This property of clonidine 

suppressing the  perioperative shivering  has been well 

supported by previous studies but the underlying 

mechanism of action remains unknown.(21)  

 

Conclusion 
Of all the three groups isobaric levobupivacaine was 

found to be having better hemodynamic stability. 

Though the onset time of sensory and  motor blockade 

were delayed while adding clonidine to levobupivacaine, 

the prolonged duration of sensory analgesia and safer 

pharmacological profile without any untoward adverse 

events makes this combination a good alternate  for  

hyperbaric bupivacaine in gynaecological surgeries 

where prolonged pain relief is warranted. 
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