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ABSTRACT 

Background: The central neuroaxial blockade is one of the most important and most commonly used 

regional anesthetic techniques for lower abdominal, perineal and lower limb surgeries. Administration of 

combinations of drugs intrathecal targeting multiple spinal cord receptors leads to prolonged analgesia with 

superior quality. This can be achieved by relatively small concentrations of individual drugs. 

Objective: To compare the efficacy of intrathecal bupivacaine versus intrathecal bupivacaine-midazolam on 

post-operative analgesia. 

Patients and Methods: This prospective randomized study was carried out on 60 patients. They were 

divided into two equal groups: bupivacaine group and bupivacaine-midazolam group and compare the effect 

of both groups on post-operative analgesia. They were admitted to Hospital for elective lower abdominal, 

perineal and lower limb surgeries. The study was conducted at Al-Azhar University Hospitals, from August 

2019 till July 2020. 

Results: The duration of post-operative analgesia was longer in the bupivacaine midazolam group (152.5 ± 

20.44 minutes) compared to the bupivacaine only group (120.0 ± 31.54 minutes), but onset of sensory block 

was 1.55 ± 0.48 minutes in the bupivacaine only group, and 1.56 ± 0.55 minutes in bupivacaine midazolam 

group. There were no statistically significant differences in the two groups as regard onset of motor block, 

duration of motor block and there effect on postoperative nausea and vomiting. 

Conclusion: The addition of midazolam to bupivacaine in spinal anesthesia resulted in prolonged 

postoperative analgesia with no significant increase in the duration of motor block. 
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INTRODUCTION 

     The dose reductions may avoid drug-

related side effects. In addition, the 

simultaneous targeting of several different 

receptor sites in the spinal cord may lead 

to improved pain relief (Stein, 2018). 

There are many drugs for spinal 

anesthesia, each having its own 

advantages and disadvantages. There has 

been growing emphasis on the advantages 

of combined pharmacological approach 

for pain relief. Discovery of analgesic 

effects of spinally administered opioids 

and other drugs such as benzodiazepines 

and alpha-2 adrenoreceptor agonists has 
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opened the possibilities of optimizing on 

useful drug interactions at the level of 

spinal cord in the management of pain 

(Cowen et al., 2015). Intra-thecal 

midazolam reduces excitatory γ-

aminobutyric acid-mediated 

neurotransmission in interneuron, leading 

to a decrease in the excitability of spinal 

dorsal horn neurons. Moreover, it causes 

the release of an endogenous opioid that 

acts at the spinal delta receptor. So, it can 

potentiate the effect of intrathecal 

bupivacaine and enhance the 

intraoperative anaesthesia and analgesia in 

addition to postoperative analgesia 

(Tesfaye et al., 2013). 

     The present work aimed to compare 

the efficacy of intrathecal bupivacaine 

versus intrathecal bupivacaine-midazolam 

on post-operative analgesia. 

PATIENTS AND METHODS 

     This prospective randomized study was 

carried out on 60 patients admitted to 

Hospital for elective lower abdominal, 

perineal and lower limb surgeries. The 

study was conducted at Al-Azhar 

University Hospitals from August 2019 

till July 2020. After approval from ethical 

committee, informed consents were 

obtained from all patients. 

Patients were divided into 2 equal 

groups: 

Group A (control group) was given 

3.5ml of 0.5% hyperbaric bupivacaine 

plus 0.4 ml saline 0.9% . 

Group B (study group) was given 3.5ml 

of 0.5% hyperbaric bupivacaine plus 2 mg 

(0.4ml) of 0.5% midazolam. 

Inclusion criteria: 

• Patients with ASA I –II. 

• Age: between 18-60 years of age. 

Exclusion criteria: 

• Patient refusal 

• Patients with contraindications to 

central neuroaxial blockade. 

• Less than 18 more than 60 years old. 

• Allergy to drugs used in the study. 

• Respiratory, hepatic, renal impairment. 

• Previous coronary heart disease, 

hypertension and diabetes. 

• Neurological diseases. 

Preoperative assessment: 

• History (medical and surgical) 

• Physical examination. 

• Laboratory investigations (CBC, renal 

function tests, liver function tests. 

coagulation profile). 

Premedication: 

• Slow IV infusion of 50 mg Ranitidine 

and 10 mg Metoclopramide. 

Anesthetic technique: 

     Intravenous access was established 

with a 18G Intravenous cannula and 

preloading was done with 15ml/kg 

lactated ringer’s solution. No sedative 

premedication was given. 

     Under all aseptic precautions, in sitting 

position with midline approach a lumbar 

puncture was done with a spinal needle 

(25G x 90 mm Uniever, Saitama, Japan). 

     After free flow of CSF, 3.5ml of 0.5% 

hyperbaric bupivacaine (Sunny pivacaine, 

Sunny medical, Bupivacaine HC 20 mg/ 

4ml) plus 0.4 ml of saline 0.9% in control 

group. 3.5ml of 0.5% hyperbaric 

bupivacaine (Sunny pivacaine, Sunny 
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medical, Bupivacaine HC 20 mg/ 4ml), 

plus 2mg of 0.5% midazolam (Dormicum, 

Roche, Swizerland, 5 mg/ml) in study 

group. 

     All patients were transferred from the 

post-anesthesia care unit to the surgical 

ward unless surgical practice required 

intensive care observation. Adjuvant 

analgesics such as ketorolac, and 

paracetamol were allowed at the 

discretion of the anesthesia pain service. 

     Basic monitoring for all patients (5 

leads ECG, NIBP, pulse oximetry, 

capnography for endtidal CO2, and 

temperature monitoring by (Colin Bp- 608 

Evolution)) monitor Manufactured by 

OMRON HEALTH CARE Co. Ltd 

(Japan). 

Data collection: 

•  Demographic data: (age, gender, 

weight, height). 

•  Hemodynamic data:  

• Mean arterial blood pressure. 

• Heart rate. 

•  Primary outcome: 

     Evaluate the effect of intra thecal 

midazolam combined with bupivacaine 

on the duration of post-operative 

analgesia. 

• Pain assessment will be done by Visual 

analogue scale (0.0 = no pain, 10.0 = 

worst pain imaginable) immediately 

after intra thecal injection then every 

30 minutes till 210 minutes. 

• Onset of sensory block (min). 

• Onset of motor block (min).  

• Sensory block duration (min).  

• Motor block duration (min). 

•  Secondary outcome: 

     Including nausea, vomiting. 

Sample size justification: 

     Epi info version 1.4.3 program was 

efficiently used for calculations of sample 

size. Statistical calculator based on 95% 

confidence interval and power of the study 

80% with α error 5%. Assuming a drop - 

out ratio of 5%, the sample size was set as 

60 cases in the study group. 

Statistical analysis: 

     Data were analyzed using (IBM SPSS 

Statistics for Windows, Version 20.0. 

Armonk, NY: IBM Corp.). Numerical 

data were expressed as mean and standard 

deviation or median, and range as 

appropriate. Qualitative data were 

expressed as frequency and percentage. 

Chi-square test was used to examine the 

relation between qualitative variables. For 

quantitative data, comparison between 

two groups was done using t-test or 

Mann-Whitney test. P-value ≤ 0.05 was 

considered significant. 

RESULTS 

 

     There was no statistically significant difference in demographic and clinical data among 

the two groups (Table 1). 
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Table (1): Comparison between groups according to demographic and clinical data 

Groups 

 

Demographic data 

Bupivacaine 

only group 

(N=30) 

Bupivacaine 

midazolam 

group (N=30) 

P-value 

Age (years) 34.17±7.2 32.9±6.43 0.474 

Gender 

Female 17(56.7%) 12(40%) 
0.196 

Male 13(43.3%) 18(60%) 

Weight (kg) 85.26±5.39 84.77±6.12 0.743 

Height (cm) 176.33±7.56 178.08±6.50 0.340 

 

     There was no statistically significant 

difference in onset of sensory block and 

onset of motor block among the two 

groups (Table 2). 

 

Table (2): Comparison between groups according to onset of sensory block and onset 

of motor block 

Parameters 

 

Groups 

Onset of 

sensory block 

(min.) 

P-value 

of Onset 

of sensory 

block 

Onset of 

motor block 

(min.) 

P-value 

of Onset of 

motor block 
Mean ± SD Mean ± SD 

Bupivacaine only 

group 

(N=30) 

1.55 ± 0.48 

0.940 

2.46 ± 0.53 

0.601 
Bupivacaine 

midazolam group 

(N=30) 

1.56 ± 0.55 2.53 ± 0.5 

 

     There was no statistically significant 

difference in Mean Arterial Blood 

Pressure at Baseline, 5 min., 10 min., 15 

min., 20 min., 30 min., 60 min., 120 min., 

and 180 min. among the two groups 

(Table 3). 

 

Table (3): Comparison between groups according to Mean Arterial Blood Pressure 

(MAP) 

Groups 

 

 

MAP 

Bupivacaine only 

group 

(N=30) 

Bupivacaine midazolam 

group 

(N=30) 
P-value 

Mean ± SD Mean ± SD 

Baseline 95.7 ± 5.76 94.12 ± 6.8 0.335 

5 min. 85.9 ± 6.56 84.53 ± 5.36 0.379 

10 min. 86.15 ± 7.65 83.82 ± 4.96 0.167 

15 min. 87.5 ± 7.16 87.01 ± 5.34 0.764 

20 min. 88.05 ± 8.06 86.3 ± 5.57 0.332 

30 min. 89.2 ± 7.95 87.45 ± 6.11 0.343 

60 min. 89.35 ± 8.58 88.11 ± 6.94 0.540 

120 min. 90.75 ± 7.53 88.75 ± 5.65 0.249 

180 min. 93.2 ± 7.16 91.1 ± 6.54 0.240 
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     There was no statistically significant 

difference in Heart rate at Baseline, 5 

min., 10 min., 15 min., 20 min., 30 min., 

60 min. and 120 min. among the two 

groups (Table 4). 

 

Table (4): Comparison between groups according to heart rate (HR) 

Groups 

 

HR 

Bupivacaine only 

Group (N=30) 

Bupivacaine midazolam 

group (N=30) P-value 

Mean ± SD Mean ± SD 

Baseline 100.77 ± 8.90 98.66 ± 9.06 0.367 

5 min. 102.8 ± 9.02 101.45 ± 8.23 0.547 

10 min. 98.95 ± 8.93 96.35 ± 8.97 0.265 

15 min. 93.94 ± 8.46 92.34 ± 8.33 0.466 

20 min. 90.65 ± 8.05 89.7 ± 7.14 0.630 

30 min. 87.45 ± 8.77 86.23 ± 7.12 0.556 

60 min. 86.6 ± 9.34 85.6 ± 7.59 0.650 

120 min. 85.25 ± 9.18 84.1 ± 6.75 0.582 

 

     There was a statistically significant 

difference in duration of sensory block 

and there was no statistically significant 

difference in duration of motor block 

among the two groups (Table 5). 

 

Table (5): Comparison between groups according to duration of sensory block and 

duration of motor block 

Parameters 

 

Groups 

Duration of 

sensory 

block (min.) 

P-value 

of Duration 

of sensory 

block. 

Duration of 

motor block 

(min.) 

P-value of 

Duration 

of motor 

block. Mean ± SD Mean ± SD 

Bupivacaine only 

group 

(N=30) 

120.0 ± 31.54 

<0.001 

116.51 ± 

19.54 

0.126 
Bupivacaine 

midazolam group 

(N=30) 

152.5 ± 20.44 123.57 ± 15.1 

 

     There was a statistically significant 

difference in VAS at 30 min., 60 min., 90 

min., 120 min., 150 min., 180 min. and 

210 min. among the two groups when p-

value was <0.001 (Table 6). 
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Table (6): Comparison between the two groups according to mean post-operative 

visual analogue scale (VAS) 

Groups 

 

 

VAS 

Bupivacaine only 

Group (N=30) 

Bupivacaine 

midazolam group 

(N=30) 

Mann- 

Whitney 

test 

Range Median Range Median P-value 

0 min. 1-2 2 1-2 2 0.953 

30 min. 2-5 4 1-4 3 <0.001 

60 min. 2-6 4 1-4 2 <0.001 

90 min. 2-6 4 1-3 2 <0.001 

120 min. 2-6 4 1-4 2 <0.001 

150 min. 2-6 4 1-3 3 <0.001 

180 min. 2-5 3 1-4 2 <0.001 

210 min. 1-4 3 1-3 1 <0.001 

 

     There was no statistically significant difference in complications among the two groups 

(Table 7). 

 

Table (7): Comparison between the two groups according to complications 

Groups 

 

 

Complications 

Bupivacaine only 

Group (N=30) 

Bupivacaine 

midazolam 

group (N=30) 

Chi-square 

N % N % P-value 

Nausea 16 53.3 18 60.0 0.602 

Vomiting 4 13.3 5 16.7 0.718 

 

DISCUSSION 

     Intrathecal midazolam has been shown 

to have analgesic properties and 

potentiates the effects of intrathecal local 

anaesthetics (Shadangi et al., 2011). 

     The mechanism by which midazolam 

provides analgesia has been explored in 

several studies (Shadangi et al., 2011). 

Some of which suggest that intrathecal 

midazolam is involved in the release of an 

endogenous opioid acting at spinal delta 

receptors (Shadangi et al., 2011). 

Therefore, adding intrathecal midazolam 

may potentiate the antinociceptive effect 

of morphine -like agents (Stuart, 2011). 

Some suggest that the mechanism of 

action of midazolam indirect and is related 

to GABA accumulation and its affinity to 

benzodiazepine receptor. Two separate 

receptors for GABA and benzodiazepine 

are coupled to a common chloride 

channel. It increases the frequency of 

chloride channel opening. Occupation of 

both the receptors causes membrane 

hyperpolarization and neuronal inhibition 

(De Paula et al., 2015). 

     We used 2 mg midazolam as an 

additive to bupivacaine for intrathecal 

administration, as most studies agree that 

1-2 mg intrathecal midazolam is safe and 

efficacious (Shadangi et al., 2011). 

     In our study, the duration of sensory 

blockade was prolonged in the midazolam 

group, which is comparable to the results 

of previously reported studies. 

     Intrathecal midazolam 2 mg provided a 

moderate prolongation effect on 
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postoperative analgesia as compared to 1 

mg midazolam when used as an adjunct to 

bupivacaine in patients undergoing 

caesarean delivery (Bharti et al., 2015). 

However, the postoperative pain scores 

were lower in patients who received 

intrathecal midazolam (1 mg) along with 

bupivacaine (Bhure et al., 2012). 

     The duration of postoperative analgesia 

was significantly prolonged with the 

addition of intrathecal midazolam and that 

the effect was dose-dependent (Oliveira 

Júnior et al., 2016). 

     In our study, there were no significant 

difference between the two groups as 

regard the duration of motor block, 

contrasted with a study, which found the 

duration of motor blockade to be 

prolonged in the midazolam group 

compared with the control group (Mohsin 

and Kumari 2016), the differences in 

these results may be due to the difference 

in number of patients between the two 

studies, age group in both studies or 

concentrations of injected drugs. 

     In our study, the duration of post-

operative analgesia was longer in the 

bupivacaine midazolam group compared 

to the bupivacaine only group, but onset 

of sensory block in the bupivacaine only 

group and in bupivacaine midazolam 

group showed no significant difference. 

     In our study, there were no statistically 

significant difference in the two groups as 

regard postoperative nausea and vomiting, 

although 1 mg and 2 mg intrathecal 

midazolam has been reported to decrease 

postoperative nausea and vomiting 

(Shadangi et al., 2011), the differences in 

these results may be due to the difference 

in number of patients between the two 

studies, age group in both studies. 

CONCLUSION 

     The addition of midazolam to 

bupivacaine in spinal anaesthesia resulted 

in prolonged postoperative analgesia with 

no significant increase in the duration of 

motor block. 
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ارنة بين تأثير الحقن تحت األم العنكبوتية لعقار دراسة مق
البيوبيفيكين والبيوبيفيكين ميدازوالم وتأثيرهما على تسكين  

 األلم بعد العملية الجراحية. 
 نصر عبد العزيز محمد سعد ،منى هانم عبد الغفار أحمد ،أحمد ثروت مسلم عصفور

 ر جامعة االزه ،كلية الطب ،قسم التخدير والرعاية المركزة

E-mail: ahmedasfour551@gmail.com  

يعددددح ار اددددي  ارعاددددحد ارم تددددت  لتددددح ل دددد      ددددي  ار  ددددحي   خلفيةةةة البحةةة  

ي ادددددد ل اتدددددي  ليددددد   اردددددح   هارع دددددي   ارموضدددددعد هلتإ  دددددي فيددددد  حاسف

 ددددحي  هاألطدددد اس ارةدددد ي إس يددددمج  فيدددد  حاي س مواددددإ سدددد  األجهيددددإ ادددد  ار  

ار  دددديا  ار ددددد  ةدددد احس سةدددد  ح   ار  دددديى اركددددوتد ارم عددددحج  فردددد   ةدددد    

طويددد  األسدددح ع دددوج  اير دددإس يم ددد      دددر  ردددً ع  ت دددتا   ددد      ةدددح في سددد  

 .األجهيإ ار  جيإ

س ي  ددددإ اعير ددددإ ار  ددددحي  ار  دددديا  ريح ددددوع       س يعدددد   الهةةةةد  مةةةة  البحةةةة  

 .  اتإع وع       س حازهالي اي   ة    األر  ععح ار

ف  دددد  فج دددديرا   60لل يددددد ارح ايددددإ ايدددد   المرضةةةةى واةةةةر  البحةةةة   س يضددددي

فردددددد  ارمة كدددددد    لدددددد اأ ل اتددددددي  ا   ي يددددددإ ليدددددد   ارددددددح   هارع ددددددي  

هاألطدددد اس ارةدددد ي إس ه دددد    ةدددد ما  اردددد  س مددددوا    س ةدددديهي     س مواددددإ 

س هقددددددح لل يددددددد ارح ددددددوع       جلو هس مواددددددإ ارح ددددددوع       س ددددددحازهالي ج و

 ددددي    ادددد  ار  دددد   سددددي عدددد   ارح ايددددإ اددددد سة كدددد  ي  ليسعددددإ األز دددد  عير

 .2020فر  يور و   2019لغة س  

تي ددددد سددددح  ار ةدددد    ععددددح ار  اتددددإ لطددددو  اددددد س مواددددإ  نتةةةةالب البحةةةة  

جق  ددددددددإو س ي  ددددددددإ عم مواددددددددإ  44س20±  5س152ارح ددددددددوع      س ددددددددحازهالي ج

 دددد  عحايددددإ ا ددددحا  ا تةددددي  جق  ددددإوس هر 54س31±  0س120ارح ددددوع       ا دددد  ج
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±  56س1جق  دددددإو ادددددد س موادددددإ ارح دددددوع       ا ددددد  هج 48س0±  55س1تي دددددد ج

جق  ددددإو اددددد س مواددددإ ارح ددددوع       س ددددحازهاليس هال يولددددح ادددد   سع ددددح  55س0

ف ادددد ارم مدددوا    ا مدددي ي عيدددر عححايدددإ ا دددحا  ار  تدددإس هسدددح  ا دددحا   عدددح فتاددديي ي

 .ارعمي إ ار  ات إار  تإس هار أث  اي  ار إ ي  هار دأ ععح  

لج  فضددددددياإ ارم ددددددحازهالي فردددددد  ارح ددددددوع       اددددددد ار  ددددددحي   اإلسةةةةةةتنتا  

ار  دددياد فرددد   ةددد    طويددد  األسدددح ععدددح ارعمي دددإ ار  ات دددإ سددد  ادددحي هلددددوج 

 زييج  تح    ا  سح  ار وقف ار  ت س

 –س دددددددحازهالي  –ع دددددددوع         –  دددددددد األي ارع  حو  دددددددإ   الكلمةةةةةةات الدالةةةةةةة 

 ار  اتإ س ة    األر  ععح  


