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Abstract:  
Introduction: Intrathecal neostigmine acts by inhibition of breakdown of acetylcholine. It produces analgesia by 
increased concentration of acetylcholine in spinal cord. Intrathecal clonidine acts on post synaptic alpha 2 agonist 
and produces analgesia by inhibition of WDR (wide dynamic range) neurons. In this study we compared effects 
clonidine and neostigmine intrathecally for elective abdominal hysterectomy.  
Materials and Methods: Total 60 patients posted for elective abdominal hysterectomy divided in two groups 
.Group N (n=30) received 3 ml of 0.5 % heavy bupivacaine with 45 mcg of neostigmine. Group C (n=30) received 
3 ml of 0.5% heavy bupivacaine with 45 mcg clonidine. Both groups were compared for onset and duration of 
sensory and motor blockage, haemodynamic stability and post-operative analgesia.  
Results: Time for sensory onset (T10) was faster in group N (1.65±0.66 min) than group C (3.71±1.99 min). Time 
for onset of motor block was faster in group N (1.74±0.49 min) than group C (4.12±2.46 min). Post-operative 
analgesia was prolonged in group C (326±11.76 min) than in group N (280±14.61min). Hypotension, bradycardia 
and sedation were more seen in group C while nausea and vomiting were more seen in group N. 
Conclusion: Intrathecal neostigmine with bupivacaine in elective abdominal hysterectomy provides faster 
sensory and motor blockade while prolonged post-operative analgesia seen with intrathecal clonidine .Both drugs 
can safely used as an adjuvant as an alternative to opioid free spinal analgesia. 
Keywords: Intrathecal clonidine, neostigmine, spinal anesthesia, postoperative analgesia. 
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Introduction

The prevalence of hysterectomy is 11.35% in India. 
[1] Muscle relaxation during surgery and post-
operative analgesia are two important concern by 
anaesthetist in this surgery. Intrathecal neostigmine 
acts by inhibition of breakdown of acetylcholine, an 
endogenous neurotransmitter. It produces analgesia 
by increased concentration of acetylcholine in spinal 
cord and its action in muscarinic and nicotinic 
receptor. [2] It does not cause hypotension, sedation, 
respiratory depression or neurological dysfunction 
[3]. Intrathecal clonidine acts on postsynaptic alpha 
2 agonist which inhibits central transmission of 
nociceptive stimuli. [4,5] The analgesic effect of 
clonidine is due to inhibition of wide dynamic 
neurons(WDR). High doses of intrathecal clonidine 
can cause sedation, respiratory depression, 
hypotension and bradycardia. Therefore we decided 
to study the effect of clonidine and neostigmine 
intrathecally for abdominal hysterectomy in terms of 

hemodynamics stability, duration of motor and 
sensory block and post-operative analgesia. 

Materials and Methods  

This was a prospective randomized controlled trial. 
Written informed consent was taken for study and 
thorough preoperative check-up was done. 

Inclusion Criteria:  

● Age between 40 to 60 years 
● Posted for elective abdominal hysterectomy  
● ASA grade I and II  

Exclusion Criteria: 

● History of allergy to any drug 
● Neurological disorder or neuropathy 
● Renal impairment 
● Liver impairment 
● Cardiovascular diseases 
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 Patients posted for elective abdominal 
hysterectomy were randomized in two groups by 
odd and even method through computer generated 
numbers. There were total 60 patients enrolled in 
this study. Group N (n=30) received injection heavy 
Bupivacaine (0.5%) 3ml with 45ug neostigmine 
intrathecally. Group C (n=30) received an injection 
of heavy Bupivacaine (0.5%) 3ml with 45ug 
Clonidine intrathecally.  

 Preloading with ringer lactate solution (10-12 
ml/kg) was given intravenously through 20 G IV 
cannula. In operation theatre standard monitors for 
ECG, NIBP and Spo2 were applied. Baseline vitals 
HR, SBP, MAP, DBP and Spo2 were recorded. The 
patient was positioned in a sitting position with head 
bent forward. Under all aseptic and antiseptic 
precautions intervertebral space between L3-L4 was 
identified and a 25 gauze spinal needle was inserted. 
After confirming free flow of CSF study drug was 
given as per her group over 10 to 15 seconds. The 
patient was placed in supine position immediately 
after giving the drug. Time for onset of sensory and 
motor block was recorded. HR, SBP, DBP, MAP, 

Spo2 and sedation were monitored every 2, 4, 6, 8, 
10 minutes and then every 15 minutes till end of 
surgery. Onset of sensory block was noted as the 
time taken to loss of pinprick sensation at T10 level 
after intrathecal injection.  

The level of sensory block was determined by using 
pinprick by checking every 2 minutes until drug 
fixation time of 20 minutes. The onset of motor 
block was checked by Bromage scale. Sedation was 
assessed by a four-point sedation scale. Time for 
rescue analgesia noted in both groups. Injection 
tramadol 50 mg was given intravenously as a rescue 
analgesia. 

Statistical analysis  

Comparison of qualitative variables was measured 
by unpaired chi square test. Comparison of 
quantitative variables was analysed by independent 
students ’t’ test. A p value of 0.05 was taken as level 
of significance. Data analysis was done by SPSS 
software version 26. 

Observation and Result

 
Table 1: Demographic Data of the Patients 

 GROUP – C (n=30) GROUP – N (n=30) P VALUE 
Age in years (mean ± SD) 49.6 ± 6.8 44.9 ± 8.5 0.07 
Weight in kg (mean ± SD) 61.9 ± 5.5 60.3 ± 7.5 0.47 
ASA Grade I/II 13/17 11/19 0.66 
Duration of surgery in min (mean ± SD) 125.3 ± 10.4 132.8 ± 12.2 0.05 
 

Table 2: Time for Onset of Motor Blockage (Min) 
 Group – C Group – N P Value 

Mean SD Mean SD 
Time for onset of Motor blockage (min) 4.12 2.46 1.74 0.49 <0.001 
 

Table 3: Time for Onset of Sensory Blockade (Min) 
Time for onset of Sensory blockade (Min) Group – C Group – N P Value 

Mean SD Mean SD 
T10 3.71 1.99 1.65 0.66 <0.001 
T4 7.95 1.03 3.66 1.19 <0.001 
 

Table 4: Time of Rescue Analgesia (Min) 
 Group - C Group – N P Value 

Mean SD Mean SD 
Time of Rescue analgesia (min) 326 11.76 280 14.61 <0.05 
 

Table 5: Perioperative Changes in Heart Rate (Per Min) 
Time Group - C Group – N P Value 

Mean SD Mean SD 
Baseline 96 9.6 84.5 14.9 0.01 
2 min 91.2 9.7 86.5 16.6 0.31 
4 min  87.9 9.2 86.2 15.8 0.70 
6 min 86.6 7.7 84.1 17.7 0.59 
8 min 84.4 9.9 80.3 18.1 0.40 
10 min 81.4 8.9 78.6 14.4 0.48 
15 min 79.1 10.7 79.5 13.5 0.91 
30 min 74.4 10.8 77.8 8.1 0.29 
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45 min 73.7 12.6 76.5 8.9 0.44 
60 min 72.6 12.6 74.2 6.4 0.62 
75 min 74.7 12.9 74.6 6.4 0.97 
90 min 73.3 10.2 76.1 6.6 0.33 
105 min 73.4 9.9 79.3 6.7 0.04 
120 min 73.8 8.1 78.1 7.0 0.09 
150 min 74.4 7.8 76.3 6.5 0.44 
 

 
Figure 1: 

 
Table 6: Perioperative Changes in Systolic Blood Pressure (mmHg) 

Time Group - C Group - N P Value 
Mean SD Mean SD 

Baseline 134.4 12.9 138.7 13.8 0.34 
2 min 125.6 13.3 135.5 13.8 0.04 
4 min  122.2 12.9 133.2 14.4 0.02 
6 min 118.4 12.7 128.8 19.3 0.06 
8 min 117.9 10.8 125.8 14.4 0.07 
10 min 113.6 14.8 122.5 17.8 0.11 
15 min 109.4 12.1 121.6 15.2 0.01 
30 min 104.7 12.3 121.3 16.1 0.001 
45 min 101.6 12.1 121.8 15.8 <0.001 
60 min 105.7 7.5 121.2 13.6 <0.001 
75 min 107.7 8.8 121.5 14.4 0.001 
90 min 109.9 7.8 124.1 15.6 0.002 
105 min 110.8 8.3 124.5 12.5 <0.001 
120 min 110.2 7.4 126.7 17.1 0.001 
150 min 109.8 7.8 123.5 16.1 0.003 
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Figure 2: 

 
Table 7: Perioperative Changes in Diastolic Blood Pressure (mmHg) 

Time Group - C Group - N P Value 
Mean SD Mean SD 

Baseline 84.4 5.1 82.4 6.8 0.33 
2 min 82.8 6.4 82.1 6.2 0.75 
4 min  78.9 6.9 81.9 7.6 0.22 
6 min 77.0 6.3 79.6 6.2 0.22 
8 min 76.2 9.3 77.9 6.3 0.52 
10 min 74.4 9.3 77.0 9.5 0.42 
15 min 72.0 9.5 75.2 6.1 0.24 
30 min 67.8 9.7 73.9 7.6 0.04 
45 min 67.4 6.9 75.7 7.2 0.001 
60 min 68.0 8.6 75.5 7.2 0.008 
75 min 69.6 7.8 77.1 8.3 0.008 
90 min 70.8 6.4 77.7 10.2 0.02 
105 min 71.7 5.3 79.2 9.6 0.006 
120 min 71.1 5.5 79.4 7.7 0.001 
150 min 70.7 6.4 77.3 10.4 0.03 
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Figure 3: 

 
Table 8: Perioperative Changes in Mean Arterial Pressure (mmHg) 

Time Group – C Group - N P Value 
Mean SD Mean SD 

Baseline 96.4 9.8 98.6 10.4 0.52 
2 min 93.1 7.3 96.7 10.0 0.23 
4 min  89.4 8.3 94.6 9.3 0.08 
6 min 87.1 11.0 91.9 11.3 0.20 
8 min 88.3 10.1 87.4 11.7 0.82 
10 min 85.6 10.4 86.9 11.1 0.72 
15 min 83.0 11.5 87.3 10.3 0.24 
30 min 79.3 10.9 92.1 13.5 0.04 
45 min 78.0 10.1 91.2 12.8 0.01 
60 min 77.2 10.8 90.4 11.5 0.001 
75 min 79.8 12.0 91.0 12.6 0.01 
90 min 81.1 9.2 91.0 12.6 0.01 
105 min 82.1 8.7 94.0 13.0 0.04 
120 min 82.4 7.7 93.0 13.8 0.008 
150 min 81.5 9.1 90.9 12.6 0.01 
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Figure 4: 

 
Table 9: Perioperative Complications 

Complication   Group C Group N 
Nausea  1 8 
Vomiting 1 2 
Hypotension  2 - 
Bradycardia  3 - 
Sedation  4 - 

Demographic variables like age, weight and ASA 
grading and duration of surgery were comparable in 
group C and group N (Table 1). Time for sensory 
onset (T10 sensory) was 3.71 ± 1.99 mins in group 
C and 1.65 ± 0.66 mins in group N. Time for onset 
of motor blockage in our study in Group C was 4.12 
± 2.46 mins and in Group N was 1.74 ± 49 mins. 
Postoperative analgesia was prolonged in group C 
(326 ± 11.76 mins) than in group N (280 ± 14.61 
mins). Patients were hemodynamically stable 
throughout surgery in group N. In group C there was 
statistically significant fall in SBP, MAP, DBP from 
baseline as compared to group N after 15 min. There 
was fall in HR in group C compared to group N. 
Hypotension, bradycardia and sedation were more 
common in group C while nausea and vomiting were 
more common in group N. Respiratory depression 
was not seen in any group. 

Discussion 

This study was designed to compare the intrathecal 
effects of two non-opioid drugs Neostigmine and 
Clonidine. The main aims of this study was to 
compare sensory and motor block characteristics, 
hemodynamic stability and postoperative analgesia. 

Neostigmine, an anticholinesterase agent proven 
sufficient for alleviating somatic pain and helpful for 
prolonging postoperative analgesia by activating 
descending pain inhibitory pathways [6]. Clonidine 
has been widely used by oral, parenteral, epidural, 
spinal routes for postoperative analgesia. Intrathecal 
clonidine produces analgesia by activation of 
postsynaptic alpha 2 receptors in substantia 
gelatinosa. [7]  

In our study mean sensory onset time (T10) in Group 
C was 3.71 ± 1.99 mins and Group N was 1.65 ± 
0.66 mins which is similar to the study done by N. 
Yoganarasimha et al [8]. In their study mean sensory 
onset time in Group BC was 160 ± 2 secs and in 
Group BN was 98 ± 15 secs 

Time for onset of motor blockage in our study in 
Group C was 4.12 ± 2.46 mins and in Group N was 
1.74 ± 49 mins which was similar to the study done 
by Mamta Goda and Nilesh Bhatnagar- [9]. In their 
study, the onset of motor blockage was 3.58 ± 0.89 
mins in Group BC and 2.77 ± 0.68 mins in group 
BN. The time for rescue analgesia was 326 ± 11.76 
mins in Group C and 280 ± 14.61 mins in Group N 
which was similar to study done by N. 
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Yoganarasimha et al [8] and Mamta goda et al [9]. 
In their study time for rescue analgesia in Group BC 
was longer than Group BN.  

There was no significant difference in mean pulse 
rate of both groups in our study. There was no 
significant difference in blood pressure of both 
groups till 15 minutes, then after various time 
intervals the fall in Blood pressure was statistically 
significant. There were more cases of bradycardia 
and hypotension seen in group C than in group N 
[15]. Intraoperative blood pressure was well 
maintained in Group N than Group C which was 
similar to the study done by Solaiappan B et al [10], 
Bhar D et al [11] and Uma Maheshwararao et al 
[12].  

 Intrathecal neostigmine produces nausea and 
vomiting due to rostral spread of neostigmine to 
brainstem site [13]. Hyperbaric local anesthetic 
drugs prevent rostral spread. In our study nausea and 
vomiting was more common in Group N (8 patients) 
than Group C (2 patients).  

This finding was similar to a study done by Shaikh 
Sohai Ahmed et al [14]. No respiratory depression 
or sedation was seen in both the groups in our study 
[8]. 

Conclusion 

Intrathecal Neostigmine with bupivacaine in 
elective abdominal hysterectomy provides faster 
sensory and motor blockade while prolonged post-
operative analgesia seen with intrathecal clonidine. 
Both intrathecal neostigmine and clonidine in low 
dose can be used as an adjuvant to bupivacaine as an 
alternative to commonly used opioids in spinal 
anesthesia without serious adverse effects. 
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