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ABSTRACT

Background: Spinal anesthesia is a preferred technique for lower abdominal and lower limb
surgeries. While bupivacaine is a commonly used agent, its duration of postoperative analgesia is
limited. Adjuvants are often added to prolong its effects, but opioids can have undesirable side
effects. Midazolam, a benzodiazepine, has shown antinociceptive properties when administered
intrathecally. Aim: To compare the efficacy of intrathecal midazolam (2 mg) as an adjuvant to
0.5% hyperbaric bupivacaine (12.5 mg) for spinal anesthesia. Methods: This prospective,
randomized, double-blind study included 100 ASA Grade I-11 patients, aged 30-45, scheduled for
elective lower abdominal or lower limb surgery. Patients were allocated into two groups (n=50
each). The control group (Group A) received 12.5 mg of hyperbaric bupivacaine plus 0.4 ml of
normal saline. The study group (Group B) received 12.5 mg of hyperbaric bupivacaine plus 2 mg
of midazolam. The study evaluated sensory and motor block characteristics, duration of
analgesia, hemodynamic stability, and side effects. Results: The addition of midazolam
significantly prolonged the duration of analgesia (316.10 + 19.22 mins vs. 158.80 + 13.61 mins
in the control group, P=0.029) and the time to two-segment sensory regression (87.2 £ 22.2 mins
vs. 78.9 £ 10.1 mins, P<0.001). The time to achieve maximum sensory blockade was also
significantly shorter in the midazolam group. There were no significant differences in the onset
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or duration of motor blockade or in hemodynamic parameters between the groups. Patients in the
midazolam group experienced significantly greater sedation. Conclusion: The addition of 2 mg
of intrathecal midazolam to hyperbaric bupivacaine is a safe and effective technique that
significantly prolongs postoperative analgesia and sensory block duration without adversely
affecting motor block or hemodynamic stability.

Keywords: Spinal Anesthesia, Midazolam, Bupivacaine, Postoperative Analgesia, Adjuvant,
Intrathecal.

INTRODUCTION

Regional anaesthesia is a preferred technique for most surgeries involving the lower abdomen
and lower limbs. Spinal anaesthesia, in particular, is simple to perform, has a rapid onset, avoids
polypharmacy, and provides a degree of postoperative analgesia . For decades, lignocaine was
the local anesthetic of choice, but its short duration of action and association with transient
neurologic symptoms have limited its use!>®l. Bupivacaine, a more potent and longer-acting
agent, has become a standard, though its postoperative analgesic effect is often insufficient for
patient comfort (4],

To address this, various adjuvants have been added to intrathecal local anesthetics. Opioids like
morphine were the first to be used, producing intense analgesia by acting on spinal receptors [5,
6]. However, their use is associated with significant side effects, including respiratory
depression, pruritus, and urinary retentionl’®l, This has driven research into non-opioid
adjuvants.

The discovery of benzodiazepine receptors in the spinal cord in 1977, particularly the high
density in Lamina Il of the dorsal horn, suggested a role for benzodiazepines in pain
modulation!*3!4l. Since the 1980s, reports have indicated that intrathecal midazolam possesses
antinociceptive properties, offering a potential alternative to opioids for prolonging spinal
anesthesial%:11:12,

AIM OF THE STUDY
This study aimed to prospectively compare the efficacy of intrathecal midazolam (2 mg) as an
adjuvant to hyperbaric bupivacaine (12.5 mg) for spinal anesthesia. The specific objectives were
to evaluate and compare:
e Onset, maximum level, and duration of sensory blockade.
Onset, maximum grade, and duration of motor blockade.
Time for two-segment sensory regression.
Total duration of postoperative analgesia.
Incidence of adverse effects.

METHODOLOGY

Study Design: A prospective, controlled, double-blind, randomized comparative clinical study
was conducted after obtaining ethical committee clearance and informed consent from all
patients.

Participants: 100 patients of either sex, aged 30-45 years, belonging to ASA physical status
Grade | or 11, and scheduled for elective lower limb or lower abdominal surgeries were included.
Patients with contraindications to spinal anesthesia, co-morbid diseases, or known drug allergies
were excluded.
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Randomization and Blinding: Patients were randomly allocated into two groups of 50 using a
sealed envelope technique.
o Group A (Control): Received 12.5 mg (2.5 ml) of 0.5% hyperbaric bupivacaine + 0.4
ml of normal saline.
o Group B (Study): Received 12.5 mg (2.5 ml) of 0.5% hyperbaric bupivacaine + 2 mg
(0.4 ml) of preservative-free midazolam.
Procedure: After pre-anesthetic evaluation and premedication, an IV line was secured, and
patients were preloaded with 500 ml of Ringer's lactate. Under aseptic precautions, spinal
anesthesia was administered in the lateral position at the L3-L4 interspace using a 25G Quincke
needle.
Measurements:
o Sensory Block: Assessed via pinprick at regular intervals. Onset was defined as loss of
sensation at the T10 dermatome.
Motor Block: Assessed using the modified Bromage scale (0-3).
o Duration of Analgesia: Defined as the time from injection to the patient's first request
for rescue analgesia.
o Hemodynamics: Heart rate, systolic blood pressure (SBP), diastolic blood pressure
(DBP), and SpO- were monitored at specified intervals.
o Sedation: Assessed using a 4-point sedation scale (0 = no sedation, 3 = severe
sedation).
Statistical Analysis: Data were analyzed using descriptive statistics, independent t-tests for
inter-group comparisons, and Chi-squared tests for categorical data. A p-value < 0.05 was
considered significant.

RESULTS

All 100 patients completed the study. The demographic characteristics (age, sex, height, weight)
and surgical details (type and duration of surgery) were comparable between the two groups.
Sensory Block Characteristics

The midazolam group showed a significantly shorter time to maximum sensory blockade and a
significantly longer duration of sensory block (time for two-segment regression and regression to
S1). The onset time and maximum sensory level achieved were comparable between the groups.
Table 1

Sensory Block | Group A: Control | Group B: | P-Value
Parameter (n=50) Midazolam (n=50)

Time for Sensory |2.7+0.72 2.18 £0.69 0.314
Onset (Mins)

Time to Max. | 7.4 £ 1.06 5.5+0.50 <0.001
Sensory Block (mins)

Time for 2-Segment | 78.9 £ 10.1 87.2+22.2 <0.001
Regression (mins)

Time to S1|210+23.18 302.6 £17.41 <0.001
Regression (mins)

(Values are presented as Mean + Standard Deviation)

EISSN 1303-5150 ; www.neuroquantology.com

260


http://www.neuroquantology.com/

Neuroquantology | Jul 2025 | Volume 23 | Issue 6 | Page 258-264| Doi: 10.48047/nq.2025.23.6.nq25027

Dr. K. K. Srinivasan,, A PROSPECTIVE, CONTROLLED, DOUBLE-BLIND COMPARATIVE CLINICAL STUDY OF THE EFFECT
OF ADDING 2 MG MIDAZOLAM TO INTRATHECAL 12.5 MG OF 0.5% HYPERBARIC BUPIVACAINE ON SPINAL BLOCK
CHARACTERISTICS IN PATIENTS SCHEDULED FOR ELECTIVE LOWER LIMB AND LOWER ABDOMINAL SURGERIES

Enhanced Sensory Block

250
200
150
- I
50

0

261

Mewites

Tine o Mas 2-Sagmant S Regrussios
Bk Degrassion

I Control [ Mscazotam
Figure 1
The sensory block in the Midazolam group was more effective: It was established faster and
lasted significantly longer, as shown by the delayed time for sensory regression.
The ensures the patient remains comfortable for a greater portion of the recovery period.

Duration of Analgesia
The primary efficacy endpoint, the duration of effective analgesia, was significantly longer in the

midazolam group.

Table 2

Analgesia Group A: Control | Group B: | P-Value
Parameter (n=50) Midazolam (n=50)

Duration of | 158.80 + 13.61 316.10 £ 19.22 0.029
Analgesia (mins)

(Values are presented as Mean + Standard Deviation)

Comparing Analgesia Duration

Minutes

Control Group Midazrsiam Group

Figure 2
This chart clearly visualizes the mean duration of analgesia. The Midazolam group’s pain relief
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lasted over 5 hours (316 minutes), while the control group required resue analgesia in just over
2.5 hours (158 minutes)

Motor Block Characteristics

There were no statistically significant differences in the onset, time to maximum blockade, or
total duration of motor block between the two groups. The quality of motor blockade was
excellent (Bromage Grade 3) in all patients.

Table 3

Motor Block | Group A: Control | Group B: | P-Value
Parameter (n=50) Midazolam (n=50)

Time for Motor | 3.9+£0.91 3.2+0.85 0.653
Onset (mins)

Time to Max. Motor | 6.9 £1.10 7.3+1.12 0.407
Block (mins)

Duration of Motor | 169.9 + 14.33 172.2 + 12.66 0.721
Block (mins)

(Values are presented as Mean * Standard Deviation)
Unaffected Motor Recovery
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Figure 3

Crucially, the study found no significant difference in the duration of motor blockade. This
means that while patients benefit from extended pain relief, their ability to move their lower
limbs returns at the same rate, avoiding delays in recovery and mobilization.

Hemodynamics and Side Effects

Both groups maintained hemodynamic stability throughout the study period. There were no
statistically significant differences in mean heart rate, SBP, or DBP between the groups at any
time point. Hypotension and bradycardia occurred infrequently and were easily managed.
Patients in the midazolam group exhibited a significantly higher mean sedation score (2.94 +
0.23 vs. 1.18 £ 0.43, P<0.001), though all were easily arousable. No respiratory depression,
nausea, vomiting, or shivering was observed in either group.
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DISCUSSION

The primary goal of modern anesthetic practice is to provide effective, long-lasting analgesia
with minimal side effects. This study demonstrates that adding 2 mg of midazolam to intrathecal
bupivacaine is an effective strategy to prolong postoperative analgesia. The duration of analgesia
in the midazolam group was nearly double that of the control group, a finding consistent with
numerous previous studies [23640461 This effect is believed to be mediated by midazolam's
interaction with GABA-A receptors in the spinal cord, which modulates nociceptive
pathways!®?,

A key advantage observed in this study is that this significant extension of analgesia was
achieved without prolonging the duration of motor blockade. This is a clinically important
finding, as it allows for earlier patient mobilization while still providing pain relief. This aligns
with the work of Batra et al. and Shadangi et al. [38,40].

The hemodynamic profiles of both groups were stable and comparable, suggesting that the
addition of intrathecal midazolam does not confer additional cardiovascular risk. While the
midazolam group was more sedated, this was generally viewed as a beneficial anxiolytic effect,
and no patients experienced respiratory depression. These safety findings are consistent with the
broader literature on intrathecal midazolam 12939,

CONCLUSION

Based on this study, it can be concluded that the addition of 2 mg of intrathecal midazolam to
12.5 mg of 0.5% hyperbaric bupivacaine for spinal anesthesia is a safe and highly effective
technique. It significantly prolongs postoperative analgesia and the duration of the sensory
block, without affecting motor recovery time or causing hemodynamic instability. The mild
sedation produced is often clinically advantageous. Therefore, intrathecal midazolam can be
advocated as a valuable non-opioid adjuvant to bupivacaine for lower abdominal and lower limb
surgeries.
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