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Abstract 
 

The Objectives were to compare the mean period of analgesia for intrathecal Midazolam 0.5 
ml plus bupivacaine and bupivacaine alone and to monitor the side effects of intrathecal 
Midazolam (0.5 ml) plus bupivacaine and bupivacaine alone. A comparative study was car-
ried out to evaluate the analgesic efficacy and side effects of intrathecal Midazolam along 
with 0.5% Bupivacaine in 80 ASA I and II patients, aged 16 – 60 years, undergoing surger-
ies below umbilicus, elective as well as emergency. They were randomly divided into two 
groups of 40 each (n=40). Group I (control): received Bupivacaine 0.5% heavy 3 ml + NS 0.5 
ml and Group II (study): received Bupivacaine 0.5% heavy 3 ml + Midazolam 0.5 ml. All 
patients were haemodynamically stable and there were no serious side effects in any of the 
patients in both the groups. The mean duration of sensory analgesia in group I and II was 
76.30 ± 6.05 minutes and 299.25 ± 15.75 minutes respectively. The difference in the mean 
duration of sensory analgesia in both the groups was statistically significant. (P < 0.01) 
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Introduction 
 
One of the primary aims of anaesthesia is to alleviate the 
patient’s pain and agony, there by permitting the perform-
ance of surgical procedures without any discomfort. Re-
lief of postoperative pain has gained real importance in 
recent years considering the central, peripheral and im-
munological stress response to tissue injury. Any exper-
tise acquired in this field should be extended into the 
postoperative period, which is the period of severe, intol-
erable pain requiring attention. So there is need of ex-
tended analgesia without any side effects to achieve this 
goal. 
 
Intrathecal 0.5 % bupivacaine is routinely used for 
neuraxial blockade. Many authors have suggested the 
addition of 0.5 ml Midazolam to bupivacaine to extend 
the period of analgesia [1,2,3]. Many of these studies 
were based on the animal models. So this study was car-
ried out to study the effect of addition of 0.5 ml 
intrathecal Midazolam to bupivacaine in humans with the 
objectives to compare the mean period of analgesia for 
intrathecal Midazolam 0.5 ml plus bupivacaine and 
bupivacaine alone and to compare the side effects of 
intrathecal Midazolam (0.5 ml) plus bupivacaine and 
bupivacaine alone. 

 
Material and Methods 
 
Type of study : Randomised Control Trial. 
 
Study Setting: NDMVPS Medical College and Hospital, 
Nashik. 
 
Study Period: January 2008 to December 2008. 
 
Inclusion Criteria 
1) ASA grade I to II, posted for operations below umbili-
cus, elective as well as emergency.  
2) Age group – 16 to 60 years. 
3) Sex: Male or Female. 
4) Patients who were ready to be included in the study, 
and who are ready to sign written consent. 
 
Exclusion Criteria:  
1) ASA grade III, IV, V. 
2) Age below 16 or above 60 years.  
3) Patient who were not ready to be included. 
 
Protocol was sent to local Ethical committee and approval 
was obtained. Each patient evaluated pre-anaesthetically 
and detail history about previous illness and drug treat-
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ment was elicited. Thorough physical examination was 
carried out. Routine investigations were done. If patients 
fulfill inclusion criteria, they were explained about proce-
dure and written consent was obtained from the patients.  
Patients were randomly divided into group I (control) and 
II (study).  
 
Sequential design was used for the study. 
All the patients were subjected to spinal analgesia with all 
aseptic precautions with a 23 or 24 gauge lumbar punc-
ture needle in L3 – L4 interspace. After obtaining free and 
clear flow of cerebrospinal fluid, intrathecal administra-
tion of drugs was done as follows: 
 
Group I (control): received Bupivacaine 0.5% heavy 3 ml   
+ NS 0.5 ml  
 
Group II (study): received Bupivacaine 0.5% heavy 3 ml  
        + Midazolam 0.5 ml. (2.5 mg – Preservative free) 
 
Times of onset of analgesia, upper level of sensory anal-
gesia, time for complete motor block, duration of motor 
block and total duration of sensory block were noted. Any 
side effects were also noted. 
 
Intraoperatively, all the patients received adequate intra-
venous fluids and blood loss was replaced as and when 
needed. PR, BP, RR were monitored every 5 minutely till 
the patients were shifted from operating table. Patients 
were watched for nausea, vomiting, itching, dryness of 
mouth, sweating intraoperatively. 
 
After completion of surgery, patient was shifted to the 
recovery room. A person who was unknown to either of 
the groups observed patients, till the effect of spinal anal-
gesia wore out.  All the relevant information was recorded 
on a pretested, predefined, semiopen proforma. Any anal-
gesic or sedative were withheld in the postoperative pe-
riod, unless the patient complained of pain (Grade II). PR,  

BP and RR were recorded every one hourly till 6 hours 
and every 4 hourly till 24 hours. Side effects like nausea, 
vomiting, itching, degree of sedation and respiratory de-
pression were noted in the postoperative period. 
 
Evaluation of pain and pain relief was done according to 
McGill pain questionnaire (0 – no pain to 5 – excruciating 
pain). When patients complained of discomforting pain 
(McGill grade II) parenteral analgesic was prescribed and 
the total number of doses in the 24 hour period were 
noted. 
 
Statistical analysis of the data was done using computers. 
Statistical tests such as chi-square, Z test were used wher-
ever applicable. P<0.05 was considered to be significant. 
 
Observations  
 
The two groups were comparable with regards to mean 
age, height and weight of the patients. The maximum up-
per level of sensory block attained was up to T6 level in 
both the groups and mean value of maximum upper level 
was comparable in both the groups. (Table 1) 
 
There was no statistically significant difference in the 
time required for onset of adequate analgesia i.e. time 
taken to attain T10 level in the two groups.  
 
There was no statistically significant difference in the 
time required for onset of complete motor block and also 
in the total duration of the motor block. (P > 0.05)  
 
The mean duration of sensory analgesia in group I was 
76.30 ± 6.05 min. The mean duration of sensory analgesia 
in group II was 299.25 ± 15.75 min. The difference in the 
mean duration of sensory analgesia in both the groups 
was statistically significant. (P < 0.01) (Table-2) 

 
Table 1. Effect on sensory and motor block in both groups. 

 
 

Observations 
 

Group I 
 

Group II 
 

P – value 
 

 
Sensory block 
a. Onset of sensory analgesia (min.)  
b. Maximum level of analgesia (segment)  
c. Time for maximum cephalic spread (min.) 
d. Time for two segment regression (min.) 

 
3.95 ± 0.71 
T6 
8.43 ± 0.07 
34.8   ±    2.16 

 
3.95 ± 0.73 
T6 
8.24 ± 0.76  
35.95 ± 0.84 
 

 
> 0.05 
 
> 0.05 
> 0.05 
 

 
Motor block 
a. Time for complete motor block (Bromage 3) 

(Min.) 
b. Duration of motor block (Bromage 3-0) 

(Min.) 
 

 
6.87 ± 0.53 
 
67.12 ± 6.49 

 
6.82 ± 0.81 
 
72.63 ± 6.2 

 
> 0.05 
 
>0.05 
 

Table 2. Showing mean duration of postoperative analgesia 
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Observations 

 
Group I Group II P – value 

Mean duration of surgery (min) 40.87 ± 6.29     41.88± 9.17       > 0.05 
Total duration of analgesia (min) 76.30 ± 6.05     299.25±15.75       < 0.01 

              > 0.05 – not significant; < 0.01 highly significant 
 

Table 3: Showing incidence of Intraoperative side effects. 
 

 
Number of patients 

 
P – value 

 

 
Side effects 

Group I Group II 
 

 

Nausea 08 06 P > 0.05 
Vomiting 04 05 P > 0.05 
Dryness of mouth 02 03 P > 0.05 
Itching 00 00 - 
Respiratory depression 
(RR< 10 breaths/min) 

00 00 
 

- 
 

Hypotension  
(SBP fall > 30 mm Hg) 

04 05 
 

P > 0.05 

Bradycardia 
(H.R. <60 beats/min.) 
 

05 04 
 

P > 0.05 
 

 
Table 3 shows the incidence of various side effects in 
both the groups. There was no statistical difference in the 
incidence of side effects in these groups. 
 
This study has shown that the mean duration of analgesia 
is extended if midazolam is added to the bupivacaine, 
without increasing the side effects.  
 
Discussion 
 
In 1987, Goodchild and Serrao reported that benzodi-
azepines might have analgesic effects at spinal cord level 
in animals [1]. Analgesic efficacy of intrathecal Mida-
zolam in humans has been demonstrated recently. The δ 
selective opioid antagonist Naltrindole suppresses antino-
ciceptive effect of intrathecal Midazolam, suggesting that 
intrathecal Midazolam is involved in release of an en-
dogenous opioid acting at spinal δ receptors. 
 
Demonstration of benzodiazepine stereospecific binding 
sites in the spinal cord and brain, it seems likely that there 
exists a neurotransmission system involving benzodi-
azepine like peptides interacting with receptors in spinal 
cord [4, 5]. This evidence points to possible spinal mecha-
nism, which may be site of action of Midazolam in 
producing analgesia and interruption of somatosympa-
thetic reflexes [7]. 

 
The present study shows that addition of 0.5 ml mida-
zolam to 3 ml of 0.5% bupivacaine does not alter the on-
set of adequate analgesia and maximum upper level of  
sensory block, time to reach maximum level of block 
(dermatome) and duration of motor block.  
 
Many authors have studied the analgesic effects of mida-
zolam plus Bupivacaine. 
M.H.Kim and Y.M.Lee observed that there was statisti-
cally significant difference in the analgesic effect of mi-
dazolam plus Bupivacaine as compared with Bupivacaine 
alone in haemorrhoidectomy patients. [8] 
 
Similar findings were also reported earlier [9.10]. In-
trathecal midazolam produces post operative analgesia 
without prolonging motor block. [6, 11] Whereas Tucker 
A. P. et al reported that the use of midazolam is as safe as 
bupivacaine [12] 
 
So this study has shown that addition of 0.5 ml mida-
zolam (2.5 mg, preservative free) to bupivacaine signifi-
cantly increases the period of analgesia without increase 
in the side effects. 
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