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The effect of adjuvant midazolam compared with fentanyl
on the duration of spinal anesthesia with 0.5% bupivacaine
in opium abusers

Farhad Safari, Ali Dabbagh, and Mansour Sharifnia

Department of Anesthesiology, Faculty of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Background: There are a number of adjuvants to be used for local anesthetics in spinal block. The aim of this study
was to demonstrate the possible effect of intrathecal midazolam compared with bupivacaine as adjuvants in spinal
anesthesia with bupivacaine in chronic opium abuses.

Methods: In a double blind, randomized clinical trial, 90 opium abuser patients undergoing lower limb orthopedic
surgery were selected and randomly assigned into 3 groups (30 cases each). The patients received 15 mg plain
bupivacaine, or 15 mg bupivacaine plus 25 mcg fentanyl or 15 mg bupivacaine plus 1 mg midazolam, intrathecally.
Results: The duration of anesthesia was much longer in the bupivacaine-midazolam group than the bupivacaine-
fentanyl group; both were longer than the plain bupivacaine group (P < 0.05).

Conclusions: Subarachnoid injection of adjuvant midazolam or fentanyl with plain 0.5% bupivacaine in opium
abusers in lower limb orthopedic surgery increases the duration of sensory block. Therefore midazolam is more
effective than fentanyl in such cases. (Korean J Anesthesiol 2012; 63: 521-526)
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Introduction

Opioid agonists are one of the most common therapeutic
modalities to relieve pain [1,2]. However, these compounds
when used in a prolonged manner would produce an increasing
demand state [3,4]; which is a state of increasing need for
producing the same effects; so, it would be accompanied
by an elevation of the consumption dose to get a constant
analgesic effect; which is known as analgesic tolerance [5,6]. A
number of studies have proposed new insights into pain [6,7]
and its regulation in opium abusers [7,8]. Usually, acute pain
suppression is accompanied with many more problems in opium
abuser patients [9], a state known as opium tolerance [10,11].

In chronic opium abusers, there are a number of previous
studies that have demonstrated a shorter duration of neural
block after intrathecal administration of local anesthetics for
spinal anesthesia; which is longer than non abusing patients
[12,13]. However, the mechanism underlying this clinical
phenomenon has not been yet fully clarified [14,15].

However, opium abusers are very extraordinary clinical pain
models that demonstrate altered pain states; using adjuvant
agents could uncover parts of their underlying chronic pain
mechanisms that would possibly help us discover more aspects
of chronic pain that require acute pain remedies; this would be
especially beneficial in the treatment of opium abusers.

This study was conducted to compare the effect of mida-
zolam and fentanyl on the duration of spinal anesthesia with
0.5% bupivacaine in opium abusers undergoing lower limb
orthopedic surgery, to see which compound would have a better
role as the adjuvant drug in spinal anesthesia with bupivacaine
in opium abusing patients.

Materials and Methods

The proposal of the study was approved by the IRB Commi-
ttee, Research Deputy, Department of Anesthesiology, Faculty
of Medicine, Shahid Beheshti University of Medicine, Tehran,
Iran, regarding the ethical concerns for human trials.

In a double blind, randomized clinical trial, the target popu-
lation was considered as entirety of all the surgical patients
being admitted to the operating room of the hospital, which was
the location of the study, during a 12 months period.

Sample size determination was done through a power analysis
using the Power Analysis and Sample Size software: PASS 2005
(alpha = 0.02, beta = 0.2 and power = 0.8). In this study, our
clinical criterion for determination of the sample size was the
observed frequency of spinal sensory block duration. Normal
distribution of the data was also controlled.

After an informed written consent, 90 patients aged 18—65
years and heights of 150—185 centimeters who were scheduled
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for elective lower limb surgery, were randomly divided into
three groups, provided with a closed box, having 90 labels in it.
The box contained 30 B labels having the letter B on it standing
for Bupivacaine alone, 30 BF labels standing for Bupivacaine
plus Fentanyl and 30 BM labels standing for Bupivacaine plus
Midazolam. Random allocation of clinical cases was done
through blind label taking for each case from this box. The
first group (Group B) received 15 mg plain preservative free
bupivacaine intrathecally plus 1 ml sterile normal saline to
have a 4 ml solution, the 2™ group (Group BF) received 15 mg
preservative free bupivacaine plus 25 mcg fentanyl intrathecally
and the 3™ group (Group BM) received 15 mg preservative
free bupivacaine plus 1 mg preservative free midazolam
intrathecally. The total volume of injection fluid was similar in
the 3 groups (4 ml in each group); since this study was done
double blindly.

All the participants were chronic opium abusers, who used
opium preparations orally or by an inhalation route, and this
pattern was a regular habit, with durations of at least two years.
In addition, the patients had experienced subjective symptoms
of withdrawal whenever drug cessation occurred. Exclusion
criteria were: patient refusal of subarachnoid block; abuse or
illicit use of other controlled drugs or substances, pre-existing
cardiac or pulmonary disease, or any sign or clinical finding
denoting past or present neuropathy.

The night before the surgery, all patients were visited by
the same anesthesiologist (from among the authors); during
this visit, they were informed about the study. Also, the
anesthesiologist prescribed a pre-medication dose of pro-
methazine for a 0.05 mg/kg intramuscular administration 1
hour before the surgery; also, a 10 mg diazepam tablet per 70
kg body weight was advised for the night before the surgery.
Meanwhile, the patients were recommended to use their usual
daily opium dose in order not to create an acute episode of pain
due to withdrawal of the opioid compounds, although the stop,
skip of daily opium is more similar to usual clinical situations in
hospitals.

The anesthesiologist who had visited the patient the evening
prior to surgery discussed the issue in a private room from each
patient. All the patients were NPO for eight hours before the
scheduled surgical procedure.

Inside the operating room, the anesthesiologist who perfor-
med the subarachnoid block and documented the sensory level
was blinded to the patient’s group. The standard monitoring
(including ECG, pulse oxymetry, non-invasive blood pressure
and heart rate) were initiated first; then each patient received
500 ml of Ringer’s solution over 15—20 minutes. Afterwards,
subarachnoid drug administration was performed with the
patient in the sitting position under appropriate aseptic
conditions with a guardian nurse. The L3/4 interspace was
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entered and a 25 gauge Whitacre spinal needle was inserted
via a midline approach using a cephalad bevel method; while
4 ml of sterile preservative free solution was injected at a rate
of 2 ml every 5 seconds (in group B: 15 mg bupivacaine plus
1 ml normal saline; in group BF: 15 mg bupivacaine plus 25
mcg fentanyl; in group BM: 15 mg bupivacaine plus 1 mg
midazolam). The bupivacaine used in this study was 0.5% plain
preservative bupivacaine with isobaric properties (Sensorcaine,
Astra Zeneca, UK).

After drug injection, the patients were placed supine. Using
position maneuvers after intrathecal administration of drug,
a T, to T, level of anesthesia was achieved. Using a pinprick
test, sensory level was assessed each minute thereafter for 10
minutes. Then, the anesthesia level was checked and docu-
mented in minutes 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120,
130, 140 and 150 after subarachnoid drug administration.

In case of the slightest pain sensation for any patient at any
time during the operation, general anesthesia was induced
immediately and the subarachnoid effects of the local anesthetic
drug (spinal anesthesia) were considered to be terminated;
then, the exact final time of spinal anesthesia was recorded. The
total time for effective spinal anesthesia was recorded from the
drug injection time (as the start point) up to the time that a 2
segment regression in the level of block (using a pinprick test)
was detected. Also, if the intrathecal drug administration failed
to create a documented sensory block, the case was deleted and
the patient was replaced with another.

For postoperative analgesia, intravenous morphine was
administered to keep the patients pain recording below 3 of
10 based on a 10 steps visual analog scale (VAS). The total
postoperative morphine requirements during the first 24 hours
were recorded and compared between the 3 groups.

SPSS software (version 11.5) was used for data entry and
analysis. Also, ANOVA and post hoc analysis were used as the
statistical tests for data analysis and a P value less than 0.05 was
considered significant.

Results

Spinal anesthesia failed in two patients from group B, 3

Table 1. Demographic Characteristics

Group B Group BF Group BM

(n=30) (n=30) (n=30)
Sex (M/F) 21/9 20/10 19/11
Age (yr) 30+11 32+10 32+8
Weight (kg) 69+11 70+8 72+10

Values are mean + SD or numbers as appropriate. Group B: Bupi-
vacaine plus normal saline. Group BF: Bupivacaine plus fentanyl.
Group BM: Bupivacaine plus midazolam.
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from group BF and only one patient from group BM. They were
excluded from the study, and then new cases replaced them.

The three groups had no significant difference regarding
baseline characteristics including age, body weight, gender and
surgical duration (Table 1). As mentioned in Table 2, in group
B, the duration of sensory block was the lowest, then group BE
and finally group BM had the highest length of sensory block;
(P =0.02). This difference was statistically significant among the
three groups.

Also, Post Hoc Tukey test (Table 2) demonstrated a signi-
ficant difference between group BF and group BM (P = 0.02);
also, the difference between B and BM groups was statistically
significant according to the Post Hoc Tukey test (P = 0.001).
The same was true regarding the difference between B and BF
groups (P =0.02).

There was a statistically significant difference among the 3
groups regarding 24 hours postoperative morphine require-
ments (Table 2); group B was the highest, then group BE and
finally group BM needed the lowest morphine (P = 0.04).

Discussion

This study demonstrated increased duration of sensory block
after subarachnoid injection of adjuvant midazolam or fentanyl
to plain 0.5% bupivacaine in opium abusers undergoing lower
limb orthopedic surgery; the effect of adjuvant midazolam was
more pronounced than fentanyl in these cases.

Asking people about their previous opium abuse was not
such an easy task to do. Also, there was no possibility to objec-
tively document the opium abuse history in the cases without
any interference in the ethical considerations of the study. This
is one of the limitations of the study.

Also, all the patients in the study were recommended to
take the usual daily opium dose: however, there was not the
possibility to compare the exact dose of opium in the abused
material, since the abused material does not have any stan-
dardization and is used in "illegal" or "informal" forms. So, the
exact amount of the dose could not be described, and also,

Table 2. Study Findings Including Surgery Duration, Morphine
Requirements and Sensory Block Among Groups

GroupB  Group BF Group BM

(n=30) (n=30) (n=30)
Surgery time (min) 73+21 74+ 16 77+19
24 hr morphine requirement (mg) 10.3+2.4  8.2+3.1* 62+2.1%"
Duration of sensory block (min) 93+13  107+18* 140x22%T

Values are mean + SD or numbers as appropriate. Group B: Bupi-
vacaine plus normal saline. Group BF: Bupivacaine plus fentanyl.
Group BM: Bupivacaine plus midazolam. *P < 0.04 compared to
group B, P <0.05 compared to group BE
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there is a possibility that some patients might not have taken
the usual daily opium; therefore, this is another limitation of the
study.

Had there been a calculation of the exact motor blockade
time, a more accurate interpretation of the block properties
could have been possible; without the limitations of the surgical
procedure.

The type of local anesthetic, drug dosage, drug adjuvants
like opioids [15], epinephrine [4] and intravenous drugs [16]
are among the items named to be affecting the duration of
subarachnoid block in spinal anesthesia. It has been demon-
strated that opium abusers have a shortened duration of block
compared with non-abusers in patients undergoing subara-
chnoid lidocaine [12] or bupivacaine [13] injection; a number of
mechanisms have been proposed, but the which one is not fully
clearyet.

In one study, it was demonstrated that in patients undergoing
cesarean delivery, 2 mg intrathecal midazolam, when used as an
adjunct to bupivacaine, could provide a moderate prolongation
of postoperative analgesia; also, this study demonstrated that 1
and 2 mg intrathecal midazolam could decrease postoperative
nausea and vomiting [16]. It has also been demonstrated that
intrathecal midazolam appears to improve perioperative
analgesia and reduce nausea and vomiting during caesarean
delivery [17]; the intrathecal effects of midazolam have been
proposed to be due to its intrathecal spinal receptor interactions
[18], suggesting the drug to be affecting the type A receptors of
the gamma-aminobutyric acid (GABA), a role which has a very
important effect in antinociceptive mechanisms [19,20] in the
spinal cord neurons [21,22]. The present study demonstrated
prolongation of the effects of intrathecal bupivacaine after
adding midazolam as an adjuvant in these cases - more than
the effects of intrathecal adjuvant fentanyl. This finding will
be assessed more rigorously, from consideration in the future
research, after having a detailed examination at the spinal
receptors like GABA, as proposed in the previous studies.

But, the effects of the findings in this study are somewhat
different. As a matter of fact, the altered and "non-physiologic"
pain perception in opioid abusers is a pain model with an
altered response to analgesic medications. The assessment of
pain responses in opium abusers helps us understand more
about the pain interlay of the spine.

Why is the effect of adjuvant midazolam more pronounced
than fentanyl in opium abusers? There is not an approved and
documented response available for this finding; however, there
may be some theoretical explanations. The most probable
explanation is that the patients with a history of opium abuse have
chronic exposure to opioid compounds in such a way that the
repeated exposure has created a down-regulation of response to
opioids. It is a fact that chronic administration of morphine can
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induce desensitization of the spinal cord receptors to morphine
in rats [23,24]; in addition, it has been shown that chronic mor-
phine use cause down regulation of spinal glutamate transporters
which is accompanied with abnormal pain sensitivity [25].

The findings of this study demonstrated increased duration
of sensory block after subarachnoid injection of adjuvant
midazolam or fentanyl to plain 0.5% bupivacaine in opium
abusers undergoing lower limb orthopedic surgery; the effect
of adjuvant midazolam was more pronounced than fentanyl in
these cases. This may help in selecting adjuvant drugs for spinal
bupivacaine administration in these cases to prolong spinal
blockade.

There are studies that have demonstrated subarachnoid
injection of adjuvant midazolam or fentanyl to bupivacaine
could increase the duration of sensory block in non-abusers.
However, the final conclusion of this study was different from
the others regarding the assessment of sensory and motor block
in opium abuser patients.

Chronic opioid abuse would alter the pain mechanisms of the
spinal cord, leading to newly emerged chronic pain syndromes
and poorly controlled acute pain states after surgery. Therefore,
as far as we know, opium abusers have a comprehensive body
tolerance to opioids; this tolerance appears not only for opioids
but also for local anesthetics; both in clinical [12,13] and animal
models [22] with a poorly defined mechanism.

However, the effects of midazolam or fentanyl on the dura-
tion of spinal block by bupivacaine could be a new finding.
Spinal cord receptors of midazolam are not affected by chronic
opium abuse or at least, are affected less than spinal receptors
of opioids and local anesthetics in chronic opium abusers. This
finding could introduce us to create similar animal models
to compare the spinal receptors of opioids, local anesthetics
and benzodiazepines, in order to find some new therapeutic
remedies for these patients which in turn could control
neuropathic pain states.

This issue would be even more interesting when we compare
the effectiveness of the bupivacaine-midazolam combination
compared to the bupivacaine-fentanyl combination in opium
abusers with non abusers: the results are really controversial in
non-abusers! This is the important finding that would help us
understand more underlying pain mechanisms in the spinal
cord. As mentioned, the altered pain perception in opioid abusers
creates an alternative pain study model. In non-abusers, the
measured duration of spinal anesthesia of adjuvant midazolam
with bupivacaine is roughly 115.8—391.6 minutes [26,27]
while it is about 116.4—280 minutes in adjuvant fentanyl with
bupivacaine patients [28,29].

Subarachnoid injection of adjuvant midazolam or fentanyl
to plain 0.5% bupivacaine in opium abusers undergoing lower
limb orthopedic surgery increases the duration of sensory
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block; the effect of adjuvant midazolam is more pronounced
than fentanyl in such cases. Though the effects of subarachnoid
midazolam or fentanyl to bupivacaine have been demonstrated
in non-abuser patients, there were different results regarding
opium abuser patients.
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