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ABSTRACT
Background: Drug abusers have much lower pain threshold, in a way that the duration of the
effect of anesthesia on controlling their pain is still not fully known. Therefore, this study aimed
to compare the duration of spinal anesthesia induced with bupivacaine between drug-dependent
and non-dependent individuals. Methods: This quasi-experimental study was conducted on two
60-member groups consistingof drug-dependent andnon-dependent patients undergoing lower-
limb orthopedic surgery. Patients were selected via simple convenience sampling and underwent
a similar procedure of spinal anesthesia using the same needle and medicine by an anesthesiolo-
gist, whowas unaware of the patients' placement in the study groups. After surgery, the duration of
patients' anesthesia was correspondingly measured in both groups and compared using the inde-
pendent t-test. Results: In this research study, no significant differencewas observed between the
groups in terms of age and gender. Themean duration of opium abuse in the drug-dependent pa-
tient group was reported to be 7.5±1.3 years. In addition, the duration of spinal anesthesia in the
drug-dependent patient group was shorter, compared to the non-dependent group (P=0.0001).
Conclusion: According to the results of the study, intrathecal bupivacaine is not a durable anes-
thesia, for performing surgeries that might last more than an hour, in drug-dependent patients.
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INTRODUCTION
Long-term drug abuse can result in increased drug
dose to achieve analgesic effects. This process is called
drug tolerance syndrome and its mechanism is not
completely understood 1,2. However, some hypothe-
ses have been put forth explaining that the shape
and function of receptors are likely to change as the
drug concentration varies 2,3. Considering legal lim-
itations and social stigma, no accurate statistics on
drug addiction have been reported in Iran. Nonethe-
less, inhalant abuse is the most common method of
drug abuse in this country 4,5. A shorter duration
of spinal anesthesia was observed in chronic drug
abusers, compared to non-dependent individuals, as
reported by Dabbagh and colleagues; the researchers
suggested comparing the levels of spinal anesthesia
between the two groups in future studies 6. While lo-
cal anesthesia with bupivacaine acts through blocking
sodium channels 7, drugs exert their analgesic effects
via µ receptors 8.
There is similar mild respiratory acidosis among drug
abusers. These individuals experience hypoventila-
tion since acidosis may cause hydrogen (H+) entry
into cerebrospinal fluid, subsequently decreasing the
impact of anesthetics. These observations strongly

suggest that there is a resistance to local anesthe-
sia among drug-dependent individuals. Nevertheless,
this hypothesis can be challenging to prove and fur-
ther studies are required in this regard 9,10. With this
background in mind, the aim of this study was to
compare the duration of spinal anesthesia with bupi-
vacaine between drug-dependent and non-dependent
patients.

METHODS

Study Design and Ethical principles

This quasi-experimental study was conducted on 120
patients referred to Khatam al-Anbiya Hospital in
Zahedan, Iran to undergo lower-limb orthopedic
surgery. The research was approved by the Vice-
Chancellor’s Office for Research and the Ethics Com-
mittee of Zahedan University of Medical Sciences. In
addition, an informed consent was obtained from all
participants.

Patients and Sample Size

The subjects were selected via simple convenience
sampling. In this regard, all candidates for lower-
limb orthopedic surgery were enrolled in the study af-
ter meeting the inclusion criteria. Following that, the
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participants were divided into two 60-member groups
of drug-dependent and non-dependent patients, in
accordance with their history of drug abuse. Simi-
larly, the sample size was estimated at 120 with refer-
ence to the relevant literature and based on the sample
size calculation formula 6.

Inclusion and Exclusion Criteria

The inclusion criteria included the age range of 20-
50 years, possibility of using spinal anesthesia for the
person, lack of coagulation disorders, no history of
cardiovascular diseases, no diabetes, no diseases lead-
ing to neuropathy, no simultaneous addiction to non-
opioids, lack of backbone disorders, no head trauma
with high intracranial pressure, fracture of a lower
limb, and patient’s willingness to participate in the
study. The exclusion criteria were lack of willing-
ness to cooperate with the researcher, failure of spinal
anesthesia and the need to have general anesthesia,
feeling pain during the surgery, and the need to inject
narcotics during the surgery.

Interventions

One day before the surgery, an anesthesiologist (the
researcher) visited all patients and cardiovascular
counseling, along with echocardiography, was con-
ducted for all of patients after the visit. To alleviate
pain in the drug-dependent patients prior to surgery,
they were allowed to use their typical narcotics with
their routinemethods. In addition, 5 mg of morphine
was injected intramuscularly in the gluteal muscle if
the pain was persistent. It should be noted that just
5 mg of intramuscular morphine was injected into
the non-dependent group, and only in the presence
of pain. Since patients must fast for 8 hours before to
surgery (NPO: nil per os/nothing by mouth), the in-
fusion of 10 cc/kg of dextrose saline serumwas started
from the beginning of NPO and continued until the
onset of the surgery. At the beginning of the surgery,
the infusion of 10 cc/kg of serum ringer was initi-
ated through the peripheral veins, followed by pulse
oximetry screening and cardiac monitoring. After
that, 4 cc of 0.5% bupivacaine (20 mg) was injected
by needle (No. 25) between vertebrae L3-L4 in the
subarachnoid space under sterilized conditions in a
sitting position by an anesthesiologist, who was un-
aware of the patients’ placement in the study groups.
In the next stage, the participants were put in the dor-
sal recumbent position and were intravenously ad-
ministered with 2 mg of midazolam for sedation. In
addition, mask oxygen therapy was performed at 6

L/min. After 5 minutes, the pinprick test was per-
formed to confirm the effectiveness of spinal anesthe-
sia. The given test was repeated every 10minutes dur-
ing the surgery. If the anesthesia was ineffective at any
stage of the test, general anesthesia was applied and
the patients were excluded from the study. However,
if the anesthesia was effective, the patients’ surgery
was conducted by an orthopedist, who was unaware
of the patients’ placement in the study groups. Fol-
lowing that, the duration of the patients’ anesthesia
after the surgery, along with the demographic charac-
teristics and history of drug abuse, were recorded for
each patient in pre-designed forms.

Statistical Analysis
Data analysis was performed using the statistics pro-
gram SPSS (version 24), with descriptive statistics,
Chi-square test, and independent t-test.

RESULTS
In this research study, 72 (60%) patients were male
and 48 (40%) participants were female. According to
the results, no significant difference was observed be-
tween the study groups in terms of gender, consider-
ing the results of the Chi-square (P=0.60). The mean
age of the patients was 37.4±5.7 years, wherein there
were 16 (13.3%), 69 (57.5%), and 35 (29.2%) indi-
viduals in the age groups of 20-30, 30-40, and 40-50
years, respectively. Moreover, no significant differ-
encewas observed in themean age of the study groups
(P=0.863). On the other hand, the mean duration of
drug abuse in the drug-dependent groupwas reported
to be 7.5±1.3 years. Furthermore, 44 (73.3%) and
16 (26.7%) of the participants had a history of drug
abuse in inhalant and oral forms, respectively. Com-
parison of the spinal anesthesia duration between the
two groups indicated a shorter period in the drug-
dependent patient group, as compared to the other
patient group (non-dependent). In addition, the ef-
fect of spinal anesthesia in these patients was elimi-
nated earlier, and this difference was statistically sig-
nificant (Table 1).
From comparison of results based on the type of drug
intake (oral versus inhalant), it was demonstrated that
in inhalant abusers, spinal anesthesia was higher, as
compared to oral drug users. While there was a slight
difference in the mean duration, it was statistically
significant (Table 2).

DISCUSSION
The results of this study showed that the duration of
spinal anesthesia was significantly shorter in the drug-
dependent patients, compared to the non-dependent
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Table 1: Comparing spinal anesthesia with bupivacaine between drug-dependent and non-dependent patients
(in minutes) using independent t-test results

Group
Drug-dependent Non-dependent P-value

Variable

Duration of spinal anesthesia with
bupivacaine

91.7±14.8
(standard deviation±mean)

132.5±18.1
(standard deviation±mean)

0.0001

Table 2: Comparing spinal anesthesia with bupivacaine based on opioid drug usemethods (in minutes) using
independent t-test results

Group Inhalant
n=44

Oral
n=16

P-value
Variable

Duration of spinal anesthesia with
bupivacaine

92.8±12.6
(standard deviation±mean)

88.7±9.9
(standard deviation±mean)

0.0001

individuals. It should be noted that the effect of
narcotic compounds on the body’s pain system can
be induced not only by conventional opioid recep-
tors but by other numerous receptors in the central
and peripheral nervous systems, which can be sig-
nificantly affected by such compositions 11. Among
chronic drug abusers, the responses of opioid recep-
tors to painful stimuli fluctuate. In this respect, fre-
quent substance abuse can lead to a connection be-
tween opioids and receptors, thereby preventing the
proper transcription of DNA and production of non-
natural proteins, which can result in hyperalgesia and
allodynia 1,12–15. Moreover, the immune response of
such patients is altered and there is an increase in
the ratio of pro-inflammatory interleukins to anti-
inflammatory interleukins.
These above factors suggest a decrease in the relative
effect of anesthesiamedications during surgery as well
as the potential need for a higher dose of medicine to
control the patients’ pain and stress. As these have
not been proven, further studies would be helpful in
this regard 16–19. In a study by Sadeghi et al., the dura-
tion of spinal anesthesia in drug-dependent and non-
dependent patients was measured. Sadeghi et al. di-
vided the subjects into four groups. In the first group,
consisting of non-dependent individuals, hyperbaric
bupivacaine with 1 cc of saline was injected; in the
second group encompassing non-dependent patients,
bupivacaine with sufentanil was injected; in the third
group containing drug-dependent subjects, placebo
and intrathecal bupivacaine were injected; and finally
in the fourth group (the drug-dependent patients),
sufentanil and intrathecal bupivacaine were injected.
After that, the start time and duration of anesthesia in
the study groups were measured and compared. Ac-
cording to the results, there was a shorter duration of

spinal anesthesia in the third group, compared to the
other study groups. It was concluded that adding 5mg
of intrathecal sufentanil to the patients’ local anesthe-
sia could make the duration of their spinal anesthesia
equivalent to that of non-dependent patients 4.
Despite the difference in the type of drug used in the
aforementioned and present studies, our findings are
in agreement with the results obtained by Sadeghi and
colleagues 4. In line with the results of the present
study, Dabbagh et al. (2007) reported that the dura-
tion of spinal anesthesia in opioid abusers and con-
trol groups were 86.6±15.7 and 162±22.1 minutes,
respectively, and that this difference was statistically
significant. This study also indicated that the dura-
tion of spinal anesthesia with bupivacaine was shorter
in the groups of opioid abusers, which was proba-
bly due to the cross-resistance between the anesthe-
sia area and the opioid compounds in the spinal neu-
rons 6. In a research by Karbasy et al. (20), however,
when the levels and duration of spinal anesthesia with
bupivacaine in drug-dependent and non-dependent
individuals were compared, a significantly longer du-
ration of spinal anesthesia in drug-dependent patients
and lower levels of spinal anesthesia were observed, as
compared to non-dependent individuals.
One of the major drawbacks of the study herein was
the lack of evaluation of the levels and duration of
spinal anesthesia. Nevertheless, the obtained results
confirmed that using bupivacaine might be insuffi-
cient for inducing anesthesia in drug-dependent in-
dividuals 20. Furthermore, in a study by Hashemian
et al. on drug-dependent and non-dependent pa-
tients with hand injury, it was reported that the drug-
dependent patients required higher doses of lidocaine
for injury block. In addition, the results were indica-
tive of a significantly longer starting time for these in-
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dividuals 21. Certainly, one should pay particular at-
tention to the fact that in Iranian culture, it is a so-
cial disgrace to admit your addiction. Another major
limitation of this study is the reliance of accurate data
on self-reporting (especially about addiction). This
impacts placement of patients in the correct group
(drug-dependent versus non-dependent). For exam-
ple, a patient may have an addiction to a drug but
not find that addiction bothersome; thus, they may
be placed wrongly in the non-dependent group as op-
posed to dependent group. It is also worth noting that
patients’ dissatisfaction with performing the addic-
tion test for entering into the study was an unresolved
issue, which might have contributed to the distortion
of the final results.

CONCLUSION
According to the results of the study, there was a sig-
nificantly shorter duration of spinal anesthesia in the
drug-dependent individuals, compared to the non-
dependent subjects. Therefore, spinal anesthesia can
only be used in short-term surgeries for drug depen-
dent people. In general, it is recommended that gen-
eral anesthesia be used for these patients in surgeries
that may last more than an hour.
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