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INTRODUCTION 

Spinal anaesthesia continues to be most common 

anaesthetic technique due to rapid onset, safety 

and simplicity. Even this relatively safe technique 

can have complications such as hypotension, 

which a normal patient can tolerate but can be 
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Abstract 

Spinal anaesthesia is considered as a safe technique but can be detrimental to patients with hemodynamic 

instability. Safety improves if the block can be localized to the area of surgery. Patients with ASA3 and ASA4 

grades are haemodynamically unstable. Hence an effective alternative may be unilateral subarachnoid block for 

lower extremity surgeries. 

Aim-to compare classical subarachnoid block(SAB) with unilateral SAB and low dose SAB. Method- 60 patients 

were divided in three groups. Control Group received 2ml of 0.5% Bupivacaine and turned to supine position 

immediately. STUDY Group I received 2ml of 0.5 % Bupivacaine and kept in lateral position for 10 minutes and 

then turned supine. STUDY Group II received 1.5 ml of 0.5 % Bupivacaine with 25 µg( 0.5 ml) Fentanyl and 

kept in lateral position for 10 minutes and then turned supine. Sensory blockade, motor blockade and 

haemodynamic parameters were studied. 

Results- Bradycardia and hypotension requiring treatment was less in both study groups. Unilateral spinal 

block and low dose spinal block induced lesser degree of motor blockade. There was no statistical difference in 

the onset time and duration of sensory and motor blockade among the 3 groups. 

Conclusion- we conclude that in high risk patients undergoing unilateral lower limb surgeries Unilateral low 

dose subarachnoid block offers better hemodynamic stability during the intra-operative period without affecting 

the quality of sensory and motor blockade 

Key words- Sabarachnoid block, unilateral block, low dose spinal, Bupivaicain. 
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detrimental
1
 to patients with hemodynamic 

instability. The safety improves if the block can be 

localized
2
 to the area of surgery. Hence an 

efficient alternative may be unilateral spinal 

anaesthesia
3
. 

Even though performing spinal anaesthesia is 

technically easier, complications (like hypotension 

and bradycardia) can be detrimental to high risk 

group of patients. Unilateral spinal anaesthesia 

can be used frequently in lower limb surgery
4,5

 

with less hemodynamic complications,
6
 selective 

block on operating side, avoidance of unnecessary 

paralysis on nonoperating side, better mobilization 

during recovery period, lower incidence of 

postoperative urine retention,
7
 as well as good 

patient satisfaction.
8
 Addition of Fentanyl to 

Bupivacaine is an established technique to reduce 

the dose of anaesthetic and to maintain 

heamodynamic stability
5
. However addition of 

Fentanyl can change baricity
9,10

 of the local 

anaesthetic and can alter the effect of intended 

unilateral spinal analgesia. 

The present randomized double blind study was 

designed to see if addition of Fentanyl could 

reduce the dose of Bupivacaine and maintain the 

unilateral nature of anaesthesia. This study was 

done to compare the efficacy of classical 

subarachnoid block, unilateral subarachnoid 

block, low dose subarachnoid block with fentanyl 

in ASAIII and ASAIV patients undergoing lower 

limb surgeries. 

 

AIM 

To compare efficacy of classical subarachnoid 

block using 0.5% Bupivacaine (2 ml),unilateral 

spinal anaesthesia using 0.5% Bupivacaine (2 ml) 

and low dose spinal anaesthesia using 0.5% 

Bupivacaine (1.5 ml) with Fentanyl (0.5 ml/25 

micro grams) in high risk patients undergoing 

unilateral lower limb surgeries. 

 

OBJECTIVES 

1. Feasibility of maintaining unilaterality of 

subarachnoid block.  

2. Haemodynamic stability in peri-operative 

period.  

3. Onset, quality and duration of block  

 

MATERIALS AND METHODS 

This prospective comparative study was done on 

60 patients (ASA status III and IV). Approval by 

the institution’s research and ethics committee 

was obtained. The patients were divided into three 

groups of 20 each. 

1. Control Group - Received 2ml 0.5% 

Bupivacaine and turned to supine position 

immediately.  

2. STUDY Group I - Received 2ml 0.5 % 

Bupivacaine and kept in lateral decubitus 

position for 10 minutes and then turned 

supine.  

3. STUDY Group II - Received 1.5 ml 0.5 

% Bupivacaine with 25 µg( 0.5 ml) 

Fentanyl and kept in lateral decubitus 

position for 10 minutes and then turned 

supine.  

Inclusion criteria 

1. Patients between 18 to 80 years of age.  

2. Patients belonging to ASA physical status 

III and IV  

3. Undergoing emergency unilateral lower 

limb surgery.  

Exclusion criteria 

1. All contraindications for central neuraxial 

block.  

2. Patients who are not co-operative to 

positioning for subarachnoid block.  

3. Patients with anomalies of the spinal 

column  

Patients were allocated into three groups by 

simple randomization using sealed envelope 

method. 

 

PRE-OPERATIVE PREPARATION 

Informed consent was obtained. I.V. line secured 

with wide bore cannula. Preloading with 

crystalloid solution was done. All base line vitals 

were recorded. 
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Investigator was blinded to drug as the study 

solution was prepared by an anaesthesiologist who 

was not involved with administration of spinal 

anaesthesia and monitoring of patients. Using 23 

gauge Quincke’s needle spinal anaesthesia was 

given in lateral position (the side to be operated on 

as the dependent side) after assuring free flow of 

CSF. Patients were kept in lateral position for 10 

minutes before positioning for surgery. 

 

RECORDING OF DATA 

Intraoperatively, heart rate, systolic and diastolic 

blood pressure was recorded every five minutes 

for 60 minutes and in recovery room and there 

after every 30 minutes till the time oral analgesic 

was given. 

1. Sensory blockade was assessed in 

dependent as well as non-dependent limb 

using pin prick by a blinded observer. 

Sensory levels were checked every 5 

minutes after positioning the patients for 

60 minutes and in post operative period.  

2. Motor blockade was assessed using 

modified BROMAGE score  

Both the dependant as well as 

nondependent limbs were assessed for 

motor blockade at 15, 30 and 60 minutes 

after positioning the patient. 

Duration of motor blockade and duration 

of analgesia were also noted. 

3. Side effects such as nausea, vomiting and 

pruritis were recorded in introperative 

period. 

STATISTICAL METHOD 

All recorded data entered and analyzed using 

Microsoft excel for determining statistical 

significance. Comparison of the means between 

the groups was done by analysis of variance 

(ANOVA) and chi square test. A p-value <0.05 is 

considered significant. 

 

OBSERVATIONS AND RESULTS 

The demographic data revealed that all 3 groups 

are comparable in age, height, and sex ratios. 

There was no statistically significant difference 

between the groups with regard to demographic 

data. 

Heart rate comparison revealed that the 

occurrence of bradycardia requiring treatment was 

more in control group (30%) versus the study 

group I (15%) and study group II (15%).This 

difference was found to be statistically significant. 

(Table 1) 

Hypotension –drop of Systolic blood pressure 

more than 30 % of base line. Hypotension 

comparison revealed that occurrence of 

hypotension requiring treatment was more in 

control group (35%) versus the study group I 

(20%) and study group II (20%).This difference 

was found to be statistically significant. (Table 2). 

(Table 3) 

Motor blockade- Unilateral spinal block and low 

dose spinal block induced lesser degree of motor 

blockade when compared to the classical 

subarachnoid block group. This difference was 

found to be statistically significant(Table 4) 

 

Table 1. Comparison of percentage of bradycardia among three groups 

Groups Control group Study group I Study group II 

    

Total 20 20 20 

    

Bradycardia with treatment 6 3 3 

    

    

Percentage 30 15 15 

    

                                  p = 0.02 (statistically significant) 
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Table 2. Comparison of percentage of hypotension among three groups 

 

                                p = 0.013 (statistically significant) 

Table 3. Shows variations in haemodynamics among three groups 

 Preop  5 10 15 20 25 30 45 60 

   min min min min min min min min 

Control group         

          

H 85.3±1  76.4±7 68±11. 74±12. 79.2±1 79.55± 80.95 80.85± 81.6±7 

R 0.57  .82 23 25 2.21 11.0 ±9.93 8.48 .78 

S 137.4±  125.15 115.55 114.05 114.1± 114.45 115.2 116.9± 116.55 

B 11.34  ±13.68 ±17.01 ±15.97 13.78 ±12.58 ±11.2 10.67 ±13.50 

P           

D 87.2±1  77.75± 70.55± 68±10. 67.45± 69.2±9 68.9± 70.8±9 72.6±1 

B 2.02  11.89 11.19 1 8.85 .45 9.43 .05 0.05 

P           

Study group I         

H 77.5±9  74.8±9 71.3±1 77.95± 77.3±1 77.6±1 76.85 76.45± 77.05± 

R .66  .62 2.20 11.85 1.27 1.69 ±10.7 10.44 10.34 

Group  Control group Study group I Study group II 

     

Total  20 20 20 

     

Hypotension with 7 4 4 

treatment     

     

Percentage  35 20 20 

     

S 134.05 121.55 119.4± 120.3± 122.6± 122.45 121.9 122.65 122.25 

B ±10.79 ±12.56 17.41 16.01 13.12 ±12.73 ±11.7 ±11.20 ±11.63 

P          

D 83.35± 71.2±1 71.35± 73.75± 75.25± 74.55± 74.65 76.25± 76.35± 

B 8.82 3.01 11.62 10.41 9.64 9.43 ±8.80 9.10 8.23 

P          

Study group II        

H 92.55± 87.3±1 83.25± 86.95± 86.45± 86.6±8 87.4± 85.5±8 85.8±8 

R 11.86 4.28 17.32 9.51 9.27 .32 7.83 .12 .76 

S 135.95 130.1± 123.95 122.1± 120.35 118.85 118.9 118.25 120.25 

B ±11.35 13.83 ±17.73 14.45 ±13.31 ±13.91 ±13.1 ±12.93 ±12.39 

P          

D 84.25± 80.2±1 75.3±1 74.35± 73.2±1 72.95± 72.65 72.4±1 73.15± 

B 10.42 0.95 2.57 11.39 0.69 11.6 ±11.2 1.31 11.17 

P          
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Table 4. Shows comparison of motor blockade in all three groups 

  Dependent     Non dependent    

             

  Bromage 0 1 2 3 0 1  2 3  

  scale           

             

At 15 

Control 0 0 3 17 0 0  3 17  

group           

minutes             

  Study 2 0 7 11 8 2  4 6  

  group I           

  Study 1 0 7 12 6 7  2 5  

  group II           

  Control 0 0 3 17 0 0  3 17  

At 30 group           

minutes  Study 2 0 7 11 6 3  3 8  

  group I           

  Study 1 0 7 12 4 7  3 6  

  group II           

At 60 Control 0 0 0 20 0 0  0 20  

minutes  group           

  Study 0 0 8 12 6 2  4 8  

  group I           

  Study 0 0 8 12 4 5  3 8  

  group II           

 

Table 5. Comparison of onset and duration of sensory and motor blockade among three groups 

  Study group Study group   

 Control group I II f-value p value 

Onset of      

Sensory      

Blockade(sec) 109±21.6 106±25.88 108.5±23.2 0.155 0.857 

Onset of      

Motor      

Blockade(sec) 206.75±52.14 204.5±40.29 197.5±39.31 0.237 0.790 

Duration of      

Motor      

Blockade(min) 86.75±15.99 90.5±10.8 91±13.91 0.570 0.569 

Duration of      

Analgesia(min) 121.5±20.2 119.5±13.36 124.5±17.08 0.433 0.651 

 

Sensory blockade-The level of block in control 

group extended between T6 to L1. In the study 

group I, the block extended between T9 – T12. In 

the study group II, the block extended between T8 

and T12. The median level of block was between 

T9 – T10 in all 3 groups. There was no statistical 

difference in the level of sensory blockade among 

the groups. There was no statistical difference in 

the onset time and duration of sensory and motor 

blockade among the groups. (Graph 1) (Table 5). 
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DISCUSSION 

Maximum ASA III & IV patients belong to 

geriatric age group. Cardiac reserve is reduced in 

elderly patients and this may become evident 

during perioperative period. Hypotension occurs 

more frequently and with greater severity during 

anaesthesia because of impaired autonomic 

function. 

Distance between left and right spinal roots is 

only 10-15 millimetre in lumbar and lower 

thoracic level. Such a small distance might 

prevent from producing strictly unilateral block of 

spinal nerve roots. However, various clinical 

reports suggested that using small doses of either 

hypo or hyperbaric
11,12,13

 anesthetic solution 

injected at slow speed through directional needles 

in lateral decubitus 
3,14,15

 position for 10-15 

minutes results in preferential distribution of 

spinal anaesthesia. This provide intense surgical 

block on preferred side
14,16

 when small doses of 

bupivacaine is used
3,11,17

.Unilateral low dose 

spinal anaesthesia provides better outcome in high 

risk patients 
18

 

 

 

 

UNILATERAL SPINAL ANAESTHESIA 

In this study the onset time for loss of pin prick 

sensation at T10 and in both the limbs was 

between 5 to 7 minutes. This was similar to the 

onset time of block with classical subarachnoid 

technique. Caseti A, Fanelli G et al
3
 found onset 

times in dependent limb to be more rapid when 

compared to non-dependent limb. In our study we 

were not able to demonstrate any obvious 

difference in onset times. 

 

SENSORY BLOCKADE 

Sensory blockade was assessed in the dependent 

as well as nondependent limb. Sensation was 

assessed using pin prick by a blinded observer. In 

our study sensory block had a wide variation in 

the upper level of block between the dependant 

and nondependent limb at 15 minutes. But with 

the passage of time this difference was narrowed 

or obliterated. In control group the sensory block 

extended between T6 – L1 with median being T9-

T10. In study group I the block extended between 

T9 - T12 with the median of T10. In study group 

II the block extended between T8 – T12 with the 

median of T10. This was not statistically 

significant. Four out of forty patients in the 

unilateral group (Study group I and II) had no 

sensory loss in the non dependent limbs. It was 

also not statistically significant. 

A Casati, G. Fanelli et al
3
 in their study 

demonstrated a difference in maximum sensory 

block achieved between the 2 limbs. On the 

dependant limb the block extended between L1 to 

T2 with a mean of T10 and on the non dependent 

limb extended between T6 to L2 with a mean of 

T12. 

Battista Borghi et al
19

found that sensory block in 

dependent limb was T9 in unilateral block and T7 

in bilateral block. In our study there was no 

statistically significant difference in sensory block 

between the 2 limbs with average sensory blocks 

in both limbs being T10. 
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MOTOR BLOCKADE 

Analysis of motor block was done using Modified 

Bromage Scale both in the dependent and 

nondependent limb exclusively. 

Control group showed no statistically significant 

difference in motor blockade between the limbs. 

Establishment and regression of motor blockade 

as recorded at 15 mins and 60 mins also were 

matched between the two limbs. 

Study group I showed a statistically significant 

difference in motor blockade between the two 

limbs at 15 mins. Significant motor blockade in 

dependant limb was 18/20 and in non dependent 

limb was 10/20. At 60 mins significant motor 

blockade in the dependent limb was 20/20 and in 

the non dependent limb was 12/20. 

Study group II showed statistically significant 

motor block on dependent limb 19/20 versus the 

non dependent limb 7/20 at 15 minutes. This 

reflects that onset time is faster and denser in the 

dependent limbs. At 60 mins the dependent limb 

had significant motor blockade of 20/20 while in 

the non dependent limb motor blockade was 

11/20. So as the time elapsed the differential 

blockade obtained between the two limbs seems to 

have reduced probably reflecting slow spread of 

local anaesthetics to the nondependent limb also 

on assumption of supine position. 

Analysis of motor blockade in the 3 groups 

showed that unilateral spinal block and low dose 

spinal block induced lesser degree of motor 

blockade when compared to the classical 

subarachnoid block group. This difference was 

found to be statistically significant. 

In the study group 1 and 2 the onset of motor 

blockade was faster and the degree of motor 

blockade was more in the dependant limb when 

compared to nondependent limb. This difference 

was also found to be statistically significant. 

Borghi et al
19

 also demonstrated a difference in 

motor block between the dependant and 

nondependent limbs. They recorded a Bromage 

score of 0/1/2/3 of 0/2/3/45 in unilateral group in 

the dependent limb and Bromage score of 0/1/2/3 

of 0/3/11/36 in the classical subarachnoid block. 

In our study we recorded a Bromage scale on the 

operating limb with classical sub arachnoid block 

0/1/2/3 as 0/0/3/17. There was no difference 

between the 2 limbs. 

In group I on the dependent limb Bromage score 

were 2/0/7/11 and in non dependent limb 8/2/4/6. 

In group II the dependent limb had Bromage score 

of 1/0/7/12 and in non dependent limb had score 

of 6/7/2/5. These differences were statistically 

significant and they coincide with findings 

recorded in the study of Borghi et al. 

 

HAEMODYNAMIC STABILITY AND 

COMPLICATIONS 

In our study hemodynamic stability as evidenced 

by systolic blood pressure, diastolic blood 

pressure and mean arterial blood pressure was 

comparable between study group I and II. Four 

patients had hypotension of more than 30% from 

base line values that required treatment. Control 

group had higher incidence hypotension (in 7 

patients) requiring treatment with vasopressors, 

and fluids (crystalloid/colloids). 

Casati Fanelli et al
3
 reported a higher incidence of 

hypotension in classical group (22.4%) than 

unilateral group (5%). The change in systolic 

blood was -28% ± 16% in classical group and -8% 

± 11% in unilateral group. Heart rate variation in 

their study was -19% ± 10% in classical group and 

-12% ± 18% in unilateral group. 

In our study classical group showed greater fall in 

heart rate and blood pressure than the unilateral 

group. Study group I and II had lesser incidence 

of hemodynamic problems. These differences 

were also found to be statistically significant. 

(Graph 2, Graph 3) 

 

CONCLUSION 

From this study we can conclude that, in high risk 

patients undergoing emergency unilateral lower 

limb surgeries: 

Unilateral low dose subarachnoid block offers 

better hemodynamic stability during the intra-

operative period.  

The onset, quality and duration of block match 

those produced by classical subarachnoid block.  
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It is possible to produce unilateral subarachnoid 

block by maintaining patients in lateral position 

for 10 minutes.  
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