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Abstract

Introduction: Intrathecal adjuvants are commonly added to hyperbaric bupivacaine
to improve the quality and duration of spinal anaesthesia. Fentanyl is a widely used
opioid adjuvant, whereas preservative-free midazolam is a non-opioid alternative
with potential analgesic benefits and fewer opioid-related adverse effects. Aim was
to compare intrathecal midazolam 2 mg and fentanyl 25 ug as additives to 15 mg of
0.5% hyperbaric bupivacaine for spinal anaesthesia. Materials and Methods: This
prospective, randomized, double-blind study included 80 ASA physical status I and
Il patients aged 20-60 years undergoing elective lower limb and urological
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INTRODUCTION

Spinal anaesthesia remains one of the most commonly used regional anaesthetic techniques for lower abdominal, pelvic,
perineal and lower limb surgeries because it is simple, economical, reliable, avoids airway manipulation and provides dense
sensory and motor blockade with good intraoperative surgical conditions. Lignocaine was earlier widely used for short
procedures because of its rapid onset and moderate duration of action. However, concerns regarding transient neurological
symptoms and possible neurotoxicity after intrathecal lignocaine led to a gradual decline in its use. Hyperbaric bupivacaine
0.5% has therefore become the preferred local anaesthetic for spinal anaesthesia because it provides a predictable and
satisfactory sensory and motor block. Despite this advantage, the duration of postoperative analgesia produced by
bupivacaine alone is limited. Increasing the dose of bupivacaine may prolong analgesia, but it may also increase the risk
of hypotension, prolonged motor blockade, urinary retention and delayed ambulation. Hence, the addition of suitable
intrathecal adjuvants has become an important strategy to improve the quality of anaesthesia and extend postoperative pain
relief without unnecessarily increasing the dose of local anaesthetic.

Fentanyl is one of the most frequently used intrathecal adjuvants with bupivacaine. Being a highly lipophilic p-opioid
receptor agonist, it has a rapid onset of action, enhances intraoperative analgesia and improves the quality of spinal block,
particularly for visceral pain. Studies using intrathecal fentanyl with bupivacaine have shown better intraoperative comfort
and prolonged postoperative analgesia compared with bupivacaine alone [1]. Ebrie et al. observed that the addition of
fentanyl to bupivacaine improved analgesic duration and was associated with favourable haemodynamic effects in patients
undergoing caesarean section [2]. Similarly, Sabertanha et al. reported improved onset and duration of analgesia when
fentanyl was added to intrathecal bupivacaine in lower limb orthopaedic surgery [3]. However, fentanyl is not free from
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adverse effects. Pruritus, nausea, vomiting, shivering, urinary retention and, rarely, respiratory depression may occur,
making the search for non-opioid alternatives clinically relevant.

Midazolam, a water-soluble benzodiazepine, has attracted interest as an intrathecal adjuvant after the identification of
benzodiazepine and gamma-aminobutyric acid-A receptors in the spinal cord. Preservative-free midazolam is believed to
produce spinal antinociception by modulating nociceptive transmission in the dorsal horn and through interaction with
endogenous opioid mechanisms. Unlike opioids, midazolam is expected to provide analgesic benefits with a lower
incidence of pruritus, nausea and vomiting. A systematic review and meta-analysis by Hung et al. showed that intrathecal
midazolam as an adjuvant to spinal anaesthesia prolonged the time to first analgesic request and reduced postoperative
nausea and vomiting, although it was associated with increased sedation in some patients [4].

Recent studies directly comparing intrathecal midazolam and fentanyl have produced variable findings. Nayak et al.
compared midazolam and fentanyl as adjuvants to hyperbaric bupivacaine in women undergoing total abdominal
hysterectomy and observed differences in postoperative analgesic profile and adverse effects [5]. Yazhini et al. compared
fentanyl and midazolam as adjuvants to levobupivacaine in caesarean sections and highlighted that the clinical effects of
these adjuvants may vary depending on the population, surgical procedure and local anaesthetic used [6]. Bhatia and
Suryawanshi also compared intrathecal bupivacaine with fentanyl versus bupivacaine with midazolam in lower abdominal
and lower limb surgeries and reported differences in sensory block characteristics, analgesic duration and side-effect profile
[7]. A recent systematic review by Tadesse et al. concluded that both midazolam and fentanyl can be effective intrathecal
adjuvants, but fentanyl was associated with a higher incidence of opioid-related side effects such as nausea, vomiting,
shivering and pruritus [8]. Thus, although both fentanyl and midazolam have been studied as intrathecal adjuvants, the
comparative evidence remains limited and heterogeneous, especially with respect to fixed doses of preservative-free
midazolam 2 mg and fentanyl 25 pg added to 15 mg of 0.5% hyperbaric bupivacaine. Differences in surgical population,
drug dose, type of local anaesthetic and outcome definitions have contributed to inconsistent conclusions. Therefore, the
present study was undertaken to compare the effects of intrathecal midazolam 2 mg and fentanyl 25 pg as additives to
intrathecal hyperbaric bupivacaine 15 mg with regard to onset and duration of sensory block, onset and duration of motor
block, duration of complete and effective analgesia, haemodynamic effects and drug-related side effects.

MATERIALS AND METHODS

Study Design and Setting

The present study was designed as a prospective, randomized, double-blind controlled study conducted in the Department
of Anaesthesiology, Sri Sathya Sai Institute of Higher Medical Sciences, Prashanthigram, Ananthapur District, Andhra
Pradesh. The hospital is a multispecialty tertiary care centre providing free medical care to a large number of patients,
thereby enabling convenient selection of eligible cases for the study. The study was conducted over a period from April
2014 to June 2015 after obtaining approval from the Institutional Ethics and Scientific Committee. Written informed
consent was obtained from all patients before enrolment into the study.

Study Population

The study population consisted of adult patients belonging to American Society of Anesthesiologists physical status I and
Il, aged between 20 and 60 years, scheduled to undergo elective lower limb and urological surgeries under spinal
anaesthesia. A total of 80 patients were included in the study and were randomly allocated into two equal groups of 40
patients each using the sealed envelope technique. Group BF received 3 ml of 0.5% hyperbaric bupivacaine, equivalent to
15 mg, with 25 ug fentanyl in 0.5 ml. Group BM received 3 ml of 0.5% hyperbaric bupivacaine, equivalent to 15 mg, with
2 mg preservative-free midazolamin 0.4 ml and 0.1 ml normal saline. The study drug was prepared by an anaesthesiologist
not involved in patient assessment and was handed over in a coded syringe to the attending anaesthesiologist, thereby
maintaining double blinding of both the patient and observer.

Sample Size

The sample size was calculated based on earlier clinical observations showing that the incidence of pruritus with intrathecal
fentanyl was approximately 30%, whereas it was nearly absent with intrathecal midazolam. A minimum sample size of 74
patients, 37 in each group, was calculated to provide 80% power at a 5% level of significance to detect a reduction in the
incidence of side effects. Considering feasibility and possible dropouts, the final sample size was rounded to 80 patients,
with 40 patients in each group.

Inclusion Criteria

»  Patients belonging to ASA physical status I and II.

»  Patients aged between 20 and 60 years.

»  Patients weighing between 50 and 80 kg.

»  Patients who provided valid written informed consent.
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»  Patients scheduled for elective lower extremity or urological surgeries under subarachnoid block.

Exclusion Criteria

«  Patient refusal to participate in the study.

«  Patients belonging to ASA physical status 11l and IV.

»  Patients with gross spinal deformity or spinal abnormality.

»  Patients with localized skin infection at the site of injection, sepsis, haemorrhagic diathesis or neurological disease.
+  Patients physically dependent on benzodiazepines or opioids.

»  Patients with history of allergy to study drugs.

*  Pregnant patients.

»  Patients with significant cardiac, pulmonary, hepatic or renal disorders.
»  Patients with peripheral neuropathy.

»  Patients aged below 20 years or above 60 years.

Study Tool

» Apredesigned and pretested proforma was used to record demographic details, clinical history, examination findings,
investigations, intraoperative parameters and postoperative observations.

» Sensory block was assessed by pin-prick method using a 27-gauge hypodermic needle along the midclavicular line
bilaterally.

»  Motor block was assessed using the Modified Bromage Scale.

»  Postoperative pain was assessed using the Visual Analogue Scale, ranging from0 to 10, where 0 indicated no pain and
10 indicated worst possible pain.

»  Sedation was assessed using the four-point sedation score described by Chernik et al.

» Routine monitors such as non-invasive blood pressure monitor, pulse oximeter and electrocardiography were used for
haemodynamic monitoring.

Data Collection

«  Demographic data including age, sex, weight and ASA physical status were recorded before surgery.

» Detailed history, general physical examination, systemic examination, airway assessment and spinal column
examination were performed during pre-anaesthetic evaluation.

* Routine investigations including complete blood picture, random blood sugar, coagulation profile, blood urea, serum
creatinine, blood grouping and typing, liver function tests, chest X-ray, electrocardiography and urine examination
were recorded.

+ Baseline pulse rate, blood pressure, respiratory rate and oxygen saturation were recorded before administration of
spinal anaesthesia.

»  Onset of sensory block was recorded as the time from intrathecal injection to attainment of sensory block at T8 level.

+ Duration of sensory block was recorded as the time from intrathecal injection to regression of sensory block to S2
dermatome.

»  Onset of motor block was recorded as the time from intrathecal injection to inability to lift the straight extended leg.

»  Duration of motor block was recorded from onset of motor block to recovery of ability to lift the extended leg.

» Duration of complete analgesia was recorded as the time from intrathecal drug administration to the first report of pain.

» Duration of effective analgesia was recorded as the time from intrathecal drug administration to the requirement of
first rescue analgesic.

* Rescue analgesia was given as intramuscular diclofenac sodium 1 mg/kg when VAS score was >4 or when the patient
requested analgesia, whichever occurred earlier.

» Pulse rate, respiratory rate, blood pressure and oxygen saturation were monitored every 5 minutes for the first 30
minutes, every 10 minutes for the next 30 minutes, every 15 minutes up to 90 minutes and thereafter hourly until
sensory block regressed to S2 dermatome.

« Side effects such as hypotension, bradycardia, nausea, vomiting, pruritus and sedation were recorded during the
intraoperative and postoperative periods until requirement of rescue analgesia.

Conduct of the Study

Al patients underwent pre-anaesthetic evaluation before surgery. Nil per oral status was confirmed and the procedure of
spinal anaesthesia was explained to the patient. Patients were also familiarized with the Visual Analogue Scale for
assessment of pain. Premedication was given with tablet alprazolam 0.5 mg and tablet ranitidine 150 mg orally on the night
before surgery. In the preoperative room, an intravenous line was secured and patients were preloaded with Ringer lactate
10 ml/kg, 30 minutes before spinal anaesthesia. After shifting to the operating room, standard monitors were attached and
baseline vital parameters were recorded. Under strict aseptic precautions, spinal anaesthesia was administered in the sitting
position at the L3-L4 interspace using a 25-gauge Quincke spinal needle. The study drug was injected into the subarachnoid
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space at a rate of approximately 0.2 ml/second. After injection, the patient was immediately placed in the supine position
with a pillow under the head and neck. Oxygen was administered at 2 L/min through nasal cannula throughout the surgery,
and intraoperative fluids were administered according to body weight, vital signs and surgical losses.

Statistical Analysis

Data were entered into Microsoft Excel and analysed using appropriate statistical software. Continuous variables were
expressed as mean + standard deviation, while categorical variables were expressed as frequency and percentage. Student’s
independent t-test was used to compare continuous variables between the two groups. Chi-square test or Fisher’s exact test
was used to compare categorical variables. A p-value of less than 0.05 was considered statistically significant.

RESULTS
Table 1: Baseline Demographic Characteristics of the Study Population
Parameter Group BF (n=40) | Group BM (n=40) | p-value
Age, years 41.37 £10.78 40.60 £ 11.82 0.76
Weight, kg 55.45 +7.47 57.30 + 10.28 0.36
Male 20 (50.0%) 20 (50.0%) 1.00
Female 20 (50.0%) 20 (50.0%) 1.00
ASA Grade | | 20 (50.0%) 20 (50.0%) 1.00
ASA Grade Il | 20 (50.0%) 20 (50.0%) 1.00

The baseline demographic characteristics were comparable between the two study groups. The mean age was 41.37 £ 10.78
years in Group BF and 40.60 + 11.82 years in Group BM, with no statistically significant difference. Similarly, the mean
weight was comparable between the groups. Gender distribution was equal in both groups, with 20 males and 20 females
in each group. ASA physical status distribution was also identical, with 50% ASA Grade | and 50% ASA Grade |l patients
in both groups. Thus, the two groups were well matched with respect to baseline characteristics, reducing the possibility of
demographic bias affecting the study outcomes.

2 Distribution of Type of Surgery Between Groups
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Figure 1: Distribution of Type of Surgery Between the Two Groups

The distribution of surgical procedures was identical in both groups. In Group BF, 20 patients underwent orthopaedic lower
limb surgeries and 20 patients underwent urological surgeries. The same distribution was observed in Group BM. The chi-
square test showed no statistically significant difference between the groups with respect to type of surgery. This equal
distribution is important because the nature of surgery can influence the duration of anaesthesia, haemodynamic response
and postoperative pain. Therefore, both groups were comparable with regard to surgical profile.
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Table 2: Comparison of Sensory Block Characteristics Between the Two Groups

Sensory Block | Group BF | Group BM | Mean 95% CI of | t-value | p-value
Parameter (n=40) Mean = | (n=40) Mean = | Difference | Difference

SD SD
Onset of sensory | 229.50 £ 35.65 | 225.00 £ 35.30 4.50 -20.29 to | -0.57 0.57
block, seconds 11.29
Duration of sensory | 218.25 +24.01 | 220.50 + 25.46 -2.25 -8.77 to| 041 0.69
block, minutes 13.27

The onset of sensory block was comparable between the two groups. Group BF had a mean sensory block onset time of
229.50 + 35.65 seconds, while Group BM had a mean onset time of 225.00 + 35.30 seconds. The difference was not
statistically significant. The duration of sensory block was also similar between the groups, with Group BF showing 218.25
+ 24.01 minutes and Group BM showing 220.50 + 25.46 minutes. These findings indicate that both fentanyl and
midazolam, when added to hyperbaric bupivacaine, produced comparable sensory block characteristics.

Table 3: Comparison of Motor Block Characteristics Between the Two Groups

Motor Block Parameter | Group BF | Group BM | Mean 95% CI of | p-value
(n=40) Mean + | (n=40) Mean * | Difference Difference
SD SD
Onset of motor block, | 273.00 +44.96 | 276.00 +50.47 | -3.00 -18.281t024.28 | 0.78
seconds
Duration of motor block, | 170.62 £23.20 | 174.75+18.15 | -4.12 -5.15t0 13.40 | 0.38
minutes

Motor block characteristics did not differ significantly between the two groups. The mean onset of motor block was 273.00
+ 44,96 seconds in Group BF and 276.00 + 50.47 seconds in Group BM. The duration of motor block was 170.62 + 23.20
minutes in Group BF and 174.75 £ 18.15 minutes in Group BM. The p-values for both onset and duration of motor block
were greater than 0.05. This suggests that the addition of either fentanyl or midazolam to intrathecal bupivacaine did not
produce a statistically significant difference in motor block onset or recovery.

Table 4: Comparison of Duration of Complete and Effective Analgesia Between the Two Groups

Analgesia Parameter | Group BF (n=40) | Group BM (n=40) | Mean 95% CIl of | p-value
Mean + SD Mean * SD Difference | Difference

Duration of complete | 210.37 +28.11 209.87 + 26.44 0.50 -11.64t012.64 | 0.93

analgesia, minutes

Duration of effective | 224.25 + 25.10 225.75+29.01 -1.50 -13.57 t0 10.57 | 0.80

analgesia, minutes

The duration of complete analgesia was nearly identical in both groups, with Group BF showing 210.37 + 28.11 minutes
and Group BM showing 209.87 + 26.44 minutes. The difference was not statistically significant. Similarly, the duration of
effective analgesia was 224.25 + 25.10 minutes in Group BF and 225.75 + 29.01 minutes in Group BM. The p-value for
effective analgesia was also not significant. These findings suggest that intrathecal fentanyl and intrathecal midazolam
provided comparable postoperative analgesic duration when used as adjuvants to hyperbaric bupivacaine.

Table 5: Comparison of Haemodynamic Parameters Between the Two Groups at Selected Time Intervals

Time HR BF | HR BM | HR p- | SBP BF | SBP BM | SBP p- | DBP BF | DBP BM | DBP

Interval Mean = | Mean + |value | Mean =+ | Mean £ |value | Mean * | Mean = | p-
SD SD SD SD SD SD value

Preoperative | 74.45 + | 7480 + | 0.84 116.90 + | 11722 +|0.91 7397 +| 7500 <+ |0.62
8.28 7.53 13.74 11.92 8.94 9.67

5 minutes 7020 +|70.15 =% |0.98 107.30 + | 105.62 =+ | 0.67 65.12 + | 6452 =+ |0.82
12.51 12.15 17.51 17.98 12.43 12.38

15 minutes 7127 +£|7120 *|0.96 108.15 £ | 106.27 + | 0.35 6530 % |64.10 £|055
9.38 6.82 9.58 8.52 8.74 9.12

30 minutes 7177 £|7140 £ |0.77 109.30 + | 108.82 + | 0.78 6595 *|6732 £]0.32
5.08 6.50 8.28 6.99 6.85 5.53

60 minutes 73.77 +£|73.05 *|0.62 113.02 + | 113.07 | 0.97 70.17 +|6952 =+ |0.69
6.94 6.26 8.59 5.70 8.32 5.99

90 minutes 7445 +|7430 =+ 093 113.85 £ | 11462 + | 0.66 70.67 +|7130 =+ |0.68
8.28 8.95 9.44 6.07 7.41 6.38

210 minutes | 74.80 + | 7445 £ |0.84 116.90 + | 117.22 + | 0.91 75.00 +| 7397 +|0.62
7.53 8.28 13.74 11.92 9.67 8.94
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Haemodynamic parameters were stable and comparable between the two groups throughout the observation period. Heart
rate, systolic blood pressure and diastolic blood pressure showed a mild fall after spinal anaesthesia in both groups, which
is expected after subarachnoid block. However, there was no statistically significant difference between Group BF and
Group BM at any selected time interval. All p-values were greater than 0.05. These findings indicate that both fentanyl and

midazolam, when used as intrathecal adjuvants, maintained comparable haemodynamic stability.

Table 6: Comparison of Respiratory Parameters Between the Two Groups at Selected Time Intervals

Time Interval | RR BF Mean | RR BM | RR p- | SpO- BF | SpO: BM | SpO: p-
+SD Mean + SD | value Mean + SD Mean + SD value
Preoperative 11.67 +£0.91 11.95+0.67 | 0.13 98.90 £ 0.90 98.75+0.74 0.42
5 minutes 12.12+1.45 11.65+0.92 | 0.08 98.87 +0.91 98.77 £0.76 0.59
15 minutes 11.52+1.10 11.65+0.92 | 0.58 99.12 +0.64 98.85 + 0.80 0.09
30 minutes 11.65+1.23 11.65+0.92 | 1.00 99.20 £0.75 98.97 + 0.65 0.16
60 minutes 11.35+1.21 11.52+£0.90 | 0.46 99.20 £ 0.85 98.95+0.71 0.15
90 minutes 11.62+£0.95 11.65+0.92 | 0.90 99.02 +0.83 98.77 £ 0.76 0.16
210 minutes 11.67£0.91 11.95+0.67 | 0.13 99.02 +0.83 98.77 £ 0.76 0.16

Respiratory parameters remained stable in both groups during the study period. The respiratory rate was comparable
between Group BF and Group BM at all selected time intervals. Oxygen saturation also remained within normal limits in
both groups, with no statistically significant difference at any time point. This is clinically important because fentanyl is
an opioid and may theoretically be associated with respiratory depression. However, in the present study, neither fentanyl

nor midazolam produced significant respiratory compromise when used intrathecally in the studied doses.

Table 7: Distribution of Side Effects and Sedation Score Between the Two Groups

Side Effect / | Group BF (n=40) | Group BM | Total (n=80) | Statistical Value p-value

Sedation Parameter (n=40)

Bradycardia 5 (12.5%) 6 (15.0%) 11 (13.8%) | x*=0.11, df=1 | 0.75

Hypotension 5 (12.5%) 6 (15.0%) 11 (13.8%) ¥=0.11, 0.75
df=1

Nausea 8 (20.0%) 1 (2.5%) 9 (11.3%) — 0.03*

Vomiting 0 0 0 — —

Pruritus 6 (15.0%) 0 6 (7.5%) — 0.03*

Sedation score 0 34 (85.0%) 33 (82.5%) 67 (83.8%) v =0.09,df=1 0.76

Sedation score 1 6 (15.0%) 7 (17.5%) 13 (16.3%) v =0.09,df=1 0.76

The incidence of bradycardia and hypotension was comparable between the two groups and was not statistically significant.
Nausea was significantly higher in Group BF, occurring in 8 patients compared with only 1 patient in Group BM. Pruritus
was also significantly more common in Group BF, occurring in 6 patients, while no patient in Group BM developed
pruritus. Vomiting was not observed in either group. Sedation scores were comparable, with most patients remaining fully
awake. These findings suggest that midazolam had a better side-effect profile than fentanyl, particularly with respect to
nausea and pruritus.

DISCUSSION

The present prospective randomized double-blind study compared intrathecal fentanyl 25 pg and preservative-free
midazolam 2 mg as additives to 15 mg of 0.5% hyperbaric bupivacaine in 80 ASA physical status | and Il patients
undergoing elective lower limb and urological surgeries under spinal anaesthesia. The two groups were comparable with
respect to age, weight, gender distribution, ASA physical status and type of surgery, indicating that both groups were well
matched and that the observed differences were likely related to the intrathecal adjuvant rather than demographic or surgical
variation. In the present study, the mean onset of sensory block was 229.50 £ 35.65 seconds in Group BF and 225.00
35.30 seconds in Group BM, with no statistically significant difference. Similarly, the duration of sensory block was 218.25
+ 24.01 minutes in Group BF and 220.50 + 25.46 minutes in Group BM. These findings suggest that both fentanyl and
midazolam produced comparable sensory block characteristics when combined with hyperbaric bupivacaine. Dhawale and
Sivashankar studied intrathecal fentanyl as an adjuvant to 0.5% hyperbaric bupivacaine and observed that fentanyl
improved the quality and duration of spinal anaesthesia without major haemodynamic instability [9]. The findings of the
present study are partly comparable, as fentanyl provided adequate sensory blockade; however, in the present study,
midazolam was equally effective with respect to onset and duration of sensory block.

Motor block characteristics were also comparable between the two groups. The onset of motor block was 273.00 + 44.96
seconds in Group BF and 276.00 £ 50.47 seconds in Group BM. The duration of motor block was 170.62 + 23.20 minutes
in Group BF and 174.75 + 18.15 minutes in Group BM. The absence of a significant difference indicates that neither
fentanyl nor midazolam produced clinically important prolongation of motor blockade. This is desirable in lower limb and
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urological surgeries, as excessive prolongation of motor block may delay postoperative mobilization. Shama et al. reported
that the addition of intrathecal midazolam to bupivacaine prolonged spinal anaesthesia and postoperative analgesia in
children undergoing lower abdominal surgeries [10]. In contrast, the present study found that midazolam produced
analgesic effects similar to fentanyl, without significantly prolonging motor recovery, which may be advantageous in
routine adult surgical practice. The duration of complete analgesia and effective analgesia was also similar in the two
groups. Complete analgesia lasted 210.37 + 28.11 minutes in Group BF and 209.87 + 26.44 minutes in Group BM. Effective
analgesia lasted 224.25 + 25.10 minutes in Group BF and 225.75 + 29.01 minutes in Group BM. These findings indicate
that intrathecal midazolam 2 mg provides postoperative analgesia comparable to fentanyl 25 pg when used with hyperbaric
bupivacaine. Chekole et al. demonstrated that intrathecal fentanyl with hyperbaric bupivacaine enhances spinal anaesthesia
and improves analgesia in caesarean section patients [11]. The present findings support the analgesic usefulness of fentanyl
but further suggest that midazolam may offer similar analgesic efficacy in non-obstetric lower limb and urological
surgeries.

Haemodynamic parameters remained stable in both groups throughout the observation period. Heart rate, systolic blood
pressure and diastolic blood pressure showed no statistically significant difference at any recorded time interval.
Bradycardia occurred in 12.5% of patients in Group BF and 15.0% in Group BM, while hypotension occurred in 12.5%
and 15.0% respectively; both differences were statistically insignificant. Kalbande et al., while comparing intrathecal
dexmedetomidine and fentanyl with hyperbaric bupivacaine in lower limb surgeries, also observed that fentanyl provided
acceptable spinal anaesthesia with manageable haemodynamic effects [12]. The present study similarly confirms that both
fentanyl and midazolam, in the doses used, are haemodynamically safe intrathecal adjuvants. Respiratory parameters were
also stable. Respiratory rate and oxygen saturation remained comparable in both groups, and no episode of respiratory
depression was observed. This is clinically important because fentanyl, being an opioid, carries a theoretical risk of
respiratory depression. Thakur et al. studied intrathecal fentanyl with bupivacaine and reported that low-dose fentanyl
reduced shivering without significant respiratory compromise [13]. The absence of respiratory depression in the present
study supports the safety of 25 g intrathecal fentanyl, while also showing that intrathecal midazolam is similarly safe from
a respiratory standpoint.

The most important difference between the two groups was observed in the side-effect profile. Nausea was significantly
higher in Group BF, occurring in 8 patients, compared with only 1 patient in Group BM. Similarly, pruritus was seen in 6
patients in Group BF and in none of the patients in Group BM. These differences were statistically significant. Vomiting
was not seen in either group. Sedation scores were comparable, with most patients remaining fully awake. Satapathy et al.,
in a study comparing intrathecal fentanyl and nalbuphine with hyperbaric bupivacaine in lower limb orthopaedic surgeries,
reported opioid-related side effects such as pruritus and vomiting in the fentanyl group, though without serious adverse
events [14]. The present study similarly demonstrates that fentanyl is effective but is associated with a higher incidence of
opioid-related adverse effects. In urological procedures, Khoshrang et al. found that bupivacaine with fentanyl 25 pg
provided adequate spinal anaesthesia in patients undergoing transurethral lithotripsy, although block characteristics and
complications were largely comparable to bupivacaine alone [15]. This supports the present observation that fentanyl can
provide satisfactory intraoperative conditions without major haemodynamic or respiratory instability. However, the present
study adds that midazolam may provide similar anaesthetic and analgesic benefits with fewer opioid-related side effects.
Jananimadi et al. also reported that although fentanyl is a useful intrathecal adjuvant, alternative agents may offer better
postoperative analgesic profiles or fewer side effects depending on the clinical setting [16].

Overall, the present study shows that intrathecal fentanyl 25 g and preservative-free midazolam 2 mg, when added to 15
mg hyperbaric bupivacaine, produce comparable sensory block, motor block, duration of complete analgesia and duration
of effective analgesia. Both drugs maintained stable haemodynamic and respiratory parameters. However, fentanyl was
associated with significantly higher nausea and pruritus, while midazolam showed a better side-effect profile. Therefore,
preservative-free midazolam may be considered a useful non-opioid alternative to fentanyl as an intrathecal adjuvant to
hyperbaric bupivacaine, particularly when avoidance of opioid-related adverse effects is desired.

CONCLUSION

The present study concluded that both intrathecal fentanyl 25 pg and preservative-free midazolam 2 mg are effective
additives to 15 mg of 0.5% hyperbaric bupivacaine for spinal anaesthesia in lower limb and urological surgeries. Both
adjuvants produced comparable onset and duration of sensory and motor blockade, similar duration of complete and
effective analgesia, and stable haemodynamic and respiratory parameters. However, fentanyl was associated with
significantly higher incidence of nausea and pruritus, whereas midazolam had fewer adverse effects. Hence, intrathecal
midazolam may be considered a safe and effective non-opioid alternative to fentanyl for improving spinal anaesthesia
quality while reducing opioid-related side effects.
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