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Background:
intrathecal midazolam versus fentanyl as an adjunct to bupivacaine for endoscopic urology surgery.
Methods: Sixty adult ASA grade I–II patients undergoing transurethral resection of prostate or bladder tumor under spinal 

block. Postoperative analgesia was provided with intravenous diclofenac. The onset and duration of sensory and motor blockade, 
postoperative pain and the time to 1st rescue analgesia was noted. Patients were observed for hypotension, bradycardia, 
sedation, respiratory depression, pruritus, and postoperative nausea-vomiting.
Results: The onset times and the duration of motor blockade were comparable among groups while the time to sensory block 
regression was longer in group BM and group BF as compared to group B (p

p
group BM and BF. The incidence of pruritus and vomiting was more in group BF.
Conclusions: Addition of midazolam to intrathecal bupivacaine provides prolonged postoperative analgesia similar to intrathecal 
fentanyl and appears safe in patients undergoing endoscopic urology surgery.
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Introduction
Spinal anesthesia for endoscopic urology surgery like 
transurethral resection of the prostate or bladder tumor is a well-
established technique. Opioids like morphine and fentanyl are 
extensively used as an adjunct to local anesthetics in neuraxial 
blockade to enhance the duration of postoperative analgesia.1–3 

retention, postoperative vomiting and respiratory depression 
limit the use of opioids in such procedures 4,5.

analgesia when administered intrathecally with bupivacaine.6–10 
Previous reports have shown that administration of intrathecal 
midazolam with local anesthetics prolongs the duration of spinal 
anesthesia and produces longer postoperative analgesia after 
lower abdominal and perianal surgeries.11–17 None of these 

intrathecal midazolam. A large cohort study investigating the 

found no association between intrathecal midazolam and 
neurologic symptoms.18 However, none of the studies to date 

endoscopic urology surgeries. Therefore, this prospective 
randomised double-blind study was planned to compare the 

fentanyl as an adjunct to bupivacaine spinal anesthesia in 
patients undergoing endoscopic urology surgery.

Material and method
After approval from the ‘Ethics Review Committee’ and written 
informed consent, 60 adult patients of ASA grade I–II undergoing 
transurethral resection of prostate or bladder tumor were 
included. Patients with major organ disease, on chronic use of 

analgesic medications, having any contraindication to regional 
anesthesia or known hypersensitivity to the drugs under 
investigation were excluded. The patients were randomly 
allocated into three groups: group B (control group) received 

The study drug was prepared by an anesthesiologist not involved 
in the patient management and data collection.

surgery. On arrival in the operation theatre, an infusion of normal 

electrocardiography, non-invasive blood pressure and pulse 
oximetry was instituted. Spinal anesthesia was performed at 
L3–4 intervertebral space with a 25-G Quincke needle with 

during postoperative period until regression of block to S2 
segment. The motor blockade was assessed at the same intervals 

ankle). The onset and duration of sensory and motor blockade 
were recorded. The patients received oxygen 6 l/min via a face 

blood) were administered for maintenance and according to the 
surgical blood loss. Heart rate, blood pressure and oxygen 
saturation (SpO2) were recorded at baseline, after intrathecal 
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The patients were observed in the post anesthesia care unit for 
vitals and block characteristics by an anesthesiologist blinded to 
the group assignment. Postoperative pain was assessed by verbal 

at 1 h intervals till requirement of supplementary analgesia. Rescue 

when the VRS was recorded 4 or more. The duration of postoperative 
analgesia i.e. time from intrathecal injection till administration of 

sedation was assessed every hour for 6 h postoperatively by 4-point 
categorical scoring system 19

depression, pruritus, headache and postoperative nausea-vomiting 
(PONV) were recorded. Symptomatic pruritus (frequent or 
generalized itching) was treated by intravenous diphenhydramine 

having no residual sensory or motor blockade, and followed up for 

one week for any neurological complication.

Statistical analysis was performed using Statistical Package for 
Social Sciences (SPSS Inc., Chicago, IL, version 15). Data was 
presented as mean and standard deviation (SD) or numbers with 
percentage. Continuously distributed data variables were 
analyzed using one-way analysis of variance with post hoc test 

analyzed using the Chi-square test. The non-parametric data were 
compared using Mann–Whitney U-test or Kruskal–Wallis test 

followed by the Dunnett test for post hoc multiple comparisons. A 
p
size was calculated on the basis of previous studies for detecting 

Results
Patients’ characteristics and the duration of surgery were similar 

regarding the type and duration of surgery (Table 1). The onset times 
of sensory and motor blockade were also comparable. The regression 

the fentanyl and midazolam groups as compared to the bupivacaine 
only group (Table 2). However, the duration of complete recovery of 
motor blockade was comparable between the groups. The duration 

fentanyl and midazolam groups as compared to the bupivacaine 
only group (p
between the fentanyl and midazolam groups (Table 2).The pain 
scores were higher in the bupivacaine only group during 4–6 
postoperative hours as compared to the other two groups (p

groups. No episode of hypotension or bradycardia was recorded. 
Although the patients receiving intrathecal midazolam were 
sleepy during intraoperative period, they were easily arousable. 
No episode of hypoxia or respiratory depression was recorded. 
Four patients in the fentanyl group and two in the control group 
had postoperative vomiting, while only one in the midazolam 

in the fentanyl group while none in others (p
patients developed severe pruritus and required diphenhydramine. 
None of the patients complained of postural headache or any 

Table 1: Demographic data and surgical duration

Group B (n = Group BM (n = Group BF (n =
Age (yr)

Weight (kg)

Gender (M:F) 16:4 17:3 18:2

ASA (I:II) 18:2 15:5 16:4

Duration of surgery (min)

Type of surgery

TURP 6 9 7

TURBT 14 11 13

Table 2: Block characteristics and postoperative analgesia

Group B (n = Group BM (n = Group BF (n =
Onset sensory (min)

Onset motor (min)

Duration sensory (min)

Duration motor (min)

Duration of analgesia (min)

*p
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Discussion
This study demonstrated increased duration of sensory blockade 
and postoperative analgesia after subarachnoid injection of 
midazolam or fentanyl to hyperbaric 0.5% bupivacaine in patients 

intrathecal midazolam was comparable to intrathecal fentanyl, 
with lesser incidence of pruritus in the midazolam group. The 

increase the occurrence of neurologic symptoms, although 
numbers in each group were small.

intrathecal midazolam on postoperative analgesia. Kim et al.14 

bupivacaine provided analgesia of approximately 2 and 4.5 h, 
respectively. In another study Prakash et al.9 demonstrated that 

bupivacaine in patients undergoing caesarean delivery, could 
provide a moderate prolongation of postoperative analgesia with 
decreased incidence of postoperative nausea and vomiting. 
Others also observed that intrathecal midazolam produced 

abdominal and perineal surgeries.12,13,15,17

in quality from that produced by the μ-opioid agonist fentanyl. 

proposed to be due to its intrathecal spinal receptor interactions 
20 It has 

also been suggested that intrathecal midazolam is involved in 
the release of an endogenous opioid acting at spinal delta 
receptors.21

Yegin et al.1

hyperbaric ropivacaine for spinal anesthesia in patients undergoing 
transurethral resection of the prostate provided postoperative 

fentanyl has not been compared with intrathecal midazolam in 

intrathecal midazolam to bupivacaine produces much longer 

orthopedic surgery.22 Another study, comparing intrathecal 

23

blockade in the present study. Although a few studies have 
reported prolongation of motor blockade after intrathecal 
midazolam,12,14 a meta-analysis aiming to evaluate the 

perioperative setting reported that intrathecal midazolam did not 
24 The incidence of 

neurological symptoms after intrathecal midazolam was 

1.20, 95% CI 0.22 to 6.68, p 24

Although previous studies 12,14,24 have reported a decreased 
incidence of PONV with the use of intrathecal midazolam, we did not 

because our study was not adequately powered for PONV. However, 

as compared to fentanyl group. We could not asses the incidence of 
urinary retention, because most of our patients were catheterised.

In conclusion, the addition of midazolam to intrathecal bupivacaine 
provides similar potentiating of analgesia as intrathecal fentanyl 
and appears safe in patients undergoing endoscopic urology 
surgery. Therefore intrathecal midazolam can be used as an 
adjuvant to local anesthetics if fentanyl is not available or 
contraindicated. However, a larger, multicenter study is required to 

Funding
funding agency.

Note
(i) The study has been presented at “9th Congress of SAARC 
Association of Anesthesiologists” at Bangalore, Karnataka, India, 
2011.
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