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Abstract: Various drugs have been used as epidural adjuvants to enhance the quality and duration of surgical 

anaesthesia. We aimed at evaluating the effects of Neostigmine, an acetylcholine esterase inhibitor, as an adjuvant to 

epidural anaesthesia with 0.5% Bupivacaine for vaginal hysterectomy. In this clinical comparative randomized study, 60 

ASA I & II patients requiring vaginal hysterectomy were randomly divided into two groups - comprising 30 each. 

Control group: receiving epidural- 15ml of 0.5% Bupivacaine +0.6ml saline. Neostigmine group: receiving 15 ml of 

0.5% Bupivacaine +0.6ml Neostigmine. Both groups were given an initial epidural top-up dose for postoperative 

analgesia. Time of onset, maximum sensory level achieved, degree of motor blockade, time of two segmental 

dermatomes regression, total duration of analgesia, perioperative hemodynamic changes and side effects were studied. 

The data obtained was compiled systematically and analyzed statistically using student-t test and chi-square test. Value 

of P<0.05 was considered significant. There were significant differences between the two groups (P<0.001) regarding: 

onset of sensory and motor blockade, time to attain maximum sensory level,all of which were earlier in Neostigmine 

group. The degree of motor blockade, time for 2 segmental dermatomes regression, total duration of motor block, 

postoperative analgesia and haemodynamic stability were comparable in both the groups. The mean arterial pressure in 

Neostigmine group, showed a delayed rise, though they were in the normal range. There were no major side effects noted 

in any of the patients. In conclusion, Neostigmine is a safe adjuvant to 0.5%Bupivacaine in epidural anaesthesia which 

provides early onset of sensory and motor blockade, with minimal effect on duration of blockade and perioperative 

hemodynamic stability, without any major side effects. 
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INTRODUCTION 

 The use of epidural blockade, a type of central 

neuraxial blockade, has recently become widespread 

and is preferred for regional anaesthesia/analgesia and 

for the management of acute and chronic pain.  It has 

the advantage of providing excellent surgical 

anaesthesia and analgesia during postoperative period. 

  

It is beneficial in attenuation of surgical stress 

response [1], faster recovery of gut function [2], 

reduction in thromboembolic and cardiovascular 

complications [3, 4] and provides superior postoperative 

analgesia than intravenous patient controlled analgesia 

[5]. 

  

Bupivacaine, a long-acting amide local 

anaesthetic, is most extensively used in various 

concentrations for epidural anaesthesia and analgesia.  

Its onset of action is slow and duration is longer [6]. 

  

Addition of adjuvants to local anaesthetics 

enhances the quality and duration of epidural blockade. 

Addition of adrenaline increases sensory blockade, and 

improves the pain relieving effect [7]. Sodabicarb 

hastens the onset of analgesia and enhances the degree 

of blockade [8]. Opioids like morphine, Buprinorphine, 

Fentanyl are used traditionally as adjuvant, but with 

side effects vomiting, pruritus, urinary retention and 

respiratory depression [9].Many new adjuvants are 

being used like clonidine, ketamine, midazolam [10, 11, 

12]. 

  

Neostigmine is an acetylcholinesterase 

inhibitor, universally used reversal agent and is used in 

the treatment of Myasthenia gravis. Acetyl choline is 

one of the neurotransmitter that participate in spinal 

cord modulation of pain processing, being rapidly 

hydrolyzed by acetylcholinesterase. Therefore the use 
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of acetylcholinesterase inhibitor such as Neostigmine 

was investigated with respect to the antinociceptive 

activity and to any potential side effects and toxicity 

after spinal administration [13]. 

  

It has been demonstrated that neostigmine 

produces analgesia without introducing the ventilatory 

depression characteristic of neuraxial opioids, although 

nausea was common.  Antinociception is brought about 

by the interaction with spinal noradrenergic-cholinergic 

neurons corresponding with neurons in laminae I and II 

of spinal dorsal horn. 

  

It has been used as adjuvant intrathecally 

where it inhibits break down of acetylcholine and 

induces analgesia [14, 15]. Neostigmine added to 

intrathecal Bupivacain, extends the duration of 

postoperative analgesia, with fewer side effects without 

adverse effects on fetus following caesarean section 

[16]. 

  

Neostigmine offers the advantage of easy 

availability of preservative-free drug, minimal side 

effects, cost effectiveness and reliable post-operative 

analgesia. 

  

In this study we used Neostigmine as an 

adjuvant to epidural anaesthesia with Bupivacaine, to 

assess the effects of Neostigmine in the time of onset, 

duration of action, degree of muscle relaxation, 

perioperative haemodynamic changes, side effects and 

as an adjuvant for initial single dose of post-operative 

analgesia. 

 

Aim and Objectives of the Study 

          To study the effects of Neostigmine as an 

adjuvant on quality and efficacy of epidural 

Bupivacaine 0.5% for vaginal hysterectomy by studying 

the time of onset, duration of action, highest dermatome 

level achieved, degree of motor blockade, time of two 

segmental dermatomes regression, total duration of 

analgesia, haemodynamiceffects and side effects. 

 

MATERIALS AND METHODS 

Source of data 

This study consists of 60 patients scheduled for 

elective vaginal hysterectomy at Cosmopolitan 

Hospitals, Thiruvananthapuram, during October 2009- 

December 2010. 

 

Inclusion criteria 

After obtaining the approval of Institutional 

ethics committee and written informed consent, 60 

patients of ASA physical status 1 &  2 aged 45-60 

years, weighing 45-65 kg, and height 145cm-165 cm, 

were enrolled in this clinical study. 

 

 

Exclusion criteria 

Patients with history of diabetes mellitus, 

hypertension, preexisting severe cardiac and respiratory 

disease, renal and hepatic disease, spinal deformity, 

neurological disorders, skin infection or local infection 

at the site of epidural, coagulation or bleeding disorders, 

allergy to local anaesthetics, patients in whom the 

epidural block failed or when other analgesics or 

anaesthetic agents have been supplemented and the 

patients who refused the technique. 

 

METHOD 

Pre anaesthetic evaluation was done; all 

patients were visited on the previous day of surgery, 

reassured, explained in detail about the anaesthetic 

procedure, the method of assessing the sensory and 

motor blockade, and the possible complications. Tab. 

Ranitidine 150mg and Tab. Alprazolam 0.25mg were 

given at night prior to surgery.  Patients were randomly 

divided into two groups, 30 each. 

 

Group I: control group - received Bupivacaine 0 .5% + 

saline, and  

Group II: Neostigmine group - received Bupivacaine 0 

.5% with 300 mcg of Neostigmine  

 

Drug was prepared by adding:- 

1. Bupivacaine 0.5% 15ml+ 0.6ml (300mcg) 

Neostigmine  

2. Bupivacaine 0.5%ml +0.6ml saline to maintain 

equivalent dilution of Bupivacaine. 

  

On arrival to the premedication room, 18G 

venous cannula was secured; all patients were preloaded 

with 10ml/kg of Ringer lactate solution and 

premeditated with intravenous Ranitidine 50mg and 

Ondansetron 4mg. 

  

A multiparameter monitor was attached and 

baseline vital parameters like heart rate, non-invasive 

blood pressure, respiratory rate, SPO2 were recorded and 

monitored throughout the perioperative period. 

  

After taking into the operation theatre patient 

was positioned in the left lateral decubitus position and 

with all aseptic precautions, epidural space was 

identified at L3-4 or L4-5 interspace with an 18G Tuohy's 

needle by loss of resistance to air technique, after skin 

infiltration with 2% lignocaine.  An epidural catheter 

was introduced 4-5cm into the epidural space and 

secured.  Position of the epidural catheter was checked 

by aspiration for blood and CSF.  A test dose of 3ml 2% 

lignocaine with 5mcg/ml of epinephrine was 

administered to detect the intrathecal or intravenous 

injection, and patient turned to supine position.  After 3 

minutes the drug under study was given. 
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Group I: 0.5% Bupivacaine + saline 

Group II: 0.5% Bupivacaine + 300mcg Neostigmine. 

The volume of drug given was 15.6ml in both the 

groups, so as to provide anaesthesia up to T7 

dermatome. 

  

Bilateral pin prick was used to assess sensory 

level using short beveled 26G hypodermic needle. 

Motor blockade was assessed by modified 

Bromagescale [17] (0 no paralysis, 1- unable to rise 

extended leg but able to flex knee, 2- unable to flex 

knee, 3 unable to flex angle), at 5-10-15-20-25-30 

minutes after the epidural administration of the study 

drug.  Duration of the motor blockade was considered 

as time for return to modified Bromage scale I. 

  

After conclusion of surgery and confirming 2 

segmental dermatomes regression, both the groups were 

given epidural top up of initial single dose for post-

operative analgesia with  

 

Group – I-0.125% Bupivacaine 10ml + 0.2ml saline 

Group – II-0.125% Bupivacaine 10ml + 0.2ml 

Neostigmine (100mcg) 

 

The following parameters were observed after epidural 

anaesthesia: 

 Time of onset of sensory and motor blockade, 

attainment of sensory blockade at L1, T10 and maximum 

level, 2 segmental dermatomes regression, degree of 

motor blockade with reference to time (as per, modified 

Bromage scale), time of complete motor blockade, and 

total duration of analgesia.  Hemodynamic parameters 

heart rate, ECG, NIBP, SPO2, respiratory rate were 

monitored continuously and recordings were made 

every 5 minutes till the completion of surgery and every 

30 minutes during the post-operative period. 

  

For the present study hypotension was defined 

as a fall in systolic blood pressure of more than 20% of 

base line value or less than 100 mm of Hg, and was 

treated with IV fluids and if required by incremental 

doses of ephedrine 3-6 mg iv.  Bradycardia- heart rate 

<60/minute was treated with .6mg of Atropine. 

Supplemental oxygen was given. Side effects and 

complications were recorded and treated concurrently. 

 

Statistical Analysis 

 Mean and standard deviations were calculated and we 

used student-t, chi-square test to compare both the 

groups and to find the P value, P ≤ .05 considered to be 

significant. 

 

RESULT 

 Totally 60 patients were enrolled for the study and 

were randomly divided into two groups of 30 each.  The 

demographic character in both groups in terms of age, 

weight, height and mean duration of surgery were 

comparable (Table 1).   

 

Table 1:Demographic profile of Patients (mean±SD) 

SlNo. Parameters Group I Group II 

1 Age in years  52.34± 5.4 51.57±3.7 

2 Weight (kg) 57.62±5.38 59.42±4.28 

3 Height (cm) 150.47±3.37 152.32±4.52 

4 ASA (I/II) 23/7 23/7 

5 Duration of procedure 114.27±8.34 117±7.45 

SD= Standard deviation. ASA-American Society of Anesthesiologists 

 

Table 2:  Sensory and Motor blockade Characteristics 

Parameters Group I Group II P Value 

Onset time of sensory blockade - (min) 5.15±4.08 2.92±2.24 0.001** 

Time to attain L1 8.75±4.21 3.61±2.73 0.001
**

 

Time to attainT10 (min)  11.53±49 25.77±2.71 0.001
**

 

Maximum cephaled dermatome T6.9±0.4 T7.7±0.3 0.07 

Time to attain maximum dermatome 

(min) 

21.23±5.59 13.05±3.23 0.001
**

 

Two segment regression(min) 165±32.82 163.32±24.66 0.690 

Onset of motor  blockade (Bromage 1) 11.41±4.94 5.15±4.08 0.001
**

 

Time taken to achieve complete motor 

blockade (Bromage 3) 

24.35±5.45 20.13±6.94 0.002
*
 

Total duration of motor blockade (min) 232.00±33.87 246.00±25.56 0.026
*
 

Total duration of analgesia 392.00±82.66 372.80±55.57 0.171 

Data expressed as mean ±SD. 
*
P<0.05 statistically significant.  

**
P<0.001 statistically highly significant.  SD=Standard 

deviation. 
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The Sensory and motor blockade characteristic 

are shown in Table. 2. 

 

The onset of sensory blockade was sooner in 

Group II than Group I (P<0.001).Thetime to attain L1, 

T10 was also shorter in Group II (P<0.001). 

 

Though the total volume injected and the 

maximum sensory level achieved in both groups was 

comparable T7-T8,the time to attain maximum sensory 

level was sooner in Group II. (P<0.001). 

  

The mean time of onset of motor blockade 

(Bromage 1), and also time to attain modified Bromage 

II, was faster in Group II(P<0.001). 

  

The mean time for attaining modified 

Bromage3 was shorter in Group II than Group I 

(P=0.002)though not statistically highly significant. 

  

The mean time for two segment dermatomes 

regression was comparable in both the groups (P = 

0.690). 

  

Total duration of motor blockade in Group II 

was longer than in Group I, but was not statistically 

significant (P=0.026). Total duration of analgesia in 

Group I was prolonged but not statistically significant 

(P=0.171) 

 

Hemodynamic Parameters 

 Both the groups were comparable with respect to the 

pulse rate, with P values ranging between 0.16 and 0.97, 

at no time <0.001 (Fig 1.) 

 

 
Fig. 1: Comparison of Pulse rate in groups 

 

 
Fig. 2: Comparison of Systolic BP of Groups 
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Fig 3: Comparison of Diastolic BP of Groups 

 

 The Systolic, Diastolic, mean arterial pressure were 

within normal range, though in group II the systolic 

pressure was significantly higher  at 10min, 240min  

and 330 min. P<0.001 and was within normal range 

between 240 and 330min. 

  

The diastolic pressure in Group II was 

significantly high between 180min to 390min than 

Group I and  MAP being significantly higher in Group 

II at 240,330 minute P <0.001. 

 

 
Fig 4:Comparison of MAP in the groups 

 

Oxygen Saturation 

 The SPO2 in both groups were in normal range 

throughout. Respiratory rates were also comparable and 

within range. 

 

Side effects 

 The side effects noted amongst the patient were 

bradycardia, hypotension, and nausea, vomiting and 

shivering. They were noted equally on both the groups.  

Respiratory distress, excessive sweating or sedation was 

not seen in any of the patients. 

 

Table 3: Intra and Postoperative side effects 

Side effects Group I Group II 

Bradycardia 1 1 

Hypotension  1 1 

Nausea, vomiting  2 3 

Shivering 3 2 

 

 

 

DISCUSSION 

 Epidural technique has the advantage of providing 

excellent anaesthesia intraoperatively, analgesia post 

operatively, attenuation of physiologic response to 

surgery [18] and improving the post-operative outcome.  

Various adjuvants have been used for enhancing the 

quality of block and to reduce the side effects.  The 

present study evaluated the efficacy and safety of 

neostigmine as an adjuvant to epidural anaesthesia and 

analgesia with Bupivacaine.  Neostigmine used as an 

adjuvant for epidural anaesthesia has shown to produce 

improved analgesia with sedation and low incidence of 

nausea and vomiting [19, 20]. 

  

In our study we observed an early onset of 

sensory and motor blockade in neostigmine group. 

Chittora et al [21] in their study observed that the onset 

of analgesia in patients receiving 100&150 µgm. 

Neostigmine was sooner than in patients receiving 50 

µgm neostigmine.  Kiran et al [22] in their study found 

no difference in onset of analgesia in the control group.  

In our study the hastening could have been due to the 
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higher dosage of (300mcg) neostigmine as adjuvant and 

the control drug being plain bupivacaine. 

  

Though the maximum sensory level attained 

were comparable (T7-T8), the time taken to attain the 

maximum sensory level was earlier in neostigmine 

group.  Roelant F et al [23] noted comparable maximum 

sensory level in both the groups after 30mts of epidural 

and Kiran et al [22] noted no difference in the time to 

attain maximum sensory level. 

  

In this study we observed the degree of motor 

blockade was comparable and that there was no 

significant difference in the duration of motor blockade 

in both groups.  This was similar to the results observed 

by Roelant et al [23] and Harjai M. et al [24].  In our 

study we noted no prolongation in duration of analgesia 

in the neostigmine group, but there was good relaxation.  

Chittora et al [21] in their study observed that in 

patients receiving 100 and 150 mcg 

neostigmineepidurally, duration of analgesia was 

prolonged in lower limb surgeries, but was less in lower 

abdominal surgeries with poor relaxation.  Kiran M et al 

[22] also noted prolongation of duration of analgesia.  

They used neostigmine with mixture of lignocaine and 

Bupivacaine while in our study its addition to plain 

Bupivacaine failed to do so. 

  

Abdulatif M and EF Sanabary M [18] in their 

study observed that the time for first analgesic after 

recovery was longer in Bupivacaine neostigmine group 

compared to Bupivacaine alone or neostigmine alone 

group indicating that neostigmine is a potent analgesic 

through epidural route in combination with Bupivacaine 

rather than alone.   In our study we observed total 

duration of analgesia were comparable with no 

prolongation.  Nakayama et al [25] in their study 

observed that time for rescue analgesia was 

significantly prolonged in patients who 

received10mcg/kg compared to control group and 

5mcg/kg group.  They concluded that only at higher 

doses (10mcg/kg) Neostigmine, duration was 

prolonged.  In our study the dosage of neostigmine was 

300 mcg (about 5-7mcg/kg) comparable to their 5 

mcg/kg group, so no prolongation. Shoji K et al [26] in 

their study observed no difference in time for rescue 

analgesia in accordance to our observation of no 

difference in duration of analgesia. 

  

Haemodynamic parameters were comparable 

in both the groups.  The heart rate, respiratory rate and 

SPO2 were comparable.  There was a delayed increase 

in mean arterial pressure compared to control group but 

within acceptable range.  Chittora et al [21] also noticed 

the antihypotensive property of neostigmine. Caliskan 

Esra et al [27], Abdulatif M and El sanabary M [18], 

Tekin S et al [28],Roelants F et al [24] in their studies 

also observed no hemodynamic variations.  The delayed 

increase in MAP was seen to be due to 

theantihypotensive property of the neostigmine. 

  

In our study we observed no increase in 

incidence of side effects like shivering, sedation, nausea 

and vomiting in neostigmine group. Kaya FN et al [20] 

in their study observed that intra operative shivering 

and sedation were more common with patients 

receiving higher doses (300mcg) ofneostigmine than 

with lower doses, but nausea and vomiting did not 

differ with neostigmine. OmiasM. et al [29] in their 

study also observed that the incidence of adverse effects 

were similar among the groups.  In our study too 

adverse effects did not differ much between groups. 

 

CONCLUSION 

We concluded that neostigmine is a safe 

adjuvant to 0.5% Bupivacaine in epidural anaesthesia, 

which enhanced time of onset of sensory and motor 

blockade, with little/no effect on duration of blockade, 

and perioperative haemodynamic stability without any 

major adverse effects. 
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