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Background: In clinical practice, the level of sensory block in spinal anesthesia in opium abusers is lower than that in non-abusers
because of adaptive changes caused by opium use.
Objectives: The aim of this study was to investigate the level of sensory block resulting from the intrathecal administration of 0.5%
bupivacaine in opium abuser patients undergoing lower extremity and lower abdominal surgeries.
Patients and Methods: A total of 100 patients who were candidates of elective lower extremity orthopedic and lower abdominal surgeries
were recruited and assigned to two groups based on their history of opium addiction (Case or control). Both groups underwent the same
anesthesia procedure and pinprick test was used to assess the level of anesthesia.
Results: No statistically significant difference was observed between groups regarding age, duration of the surgery, and type of surgery.
The frequency of addiction was higher in males than in females. The level of sensory block at three minutes was significantly lower in the
opium abuser group (P = 0.006). The mean time to achieve T10 sensory block was 10.33 ± 5.79 minutes in the opium abusers and 6.89 ± 3.88
minutes in the controls (P = 0.001). The level of the highest sensory block was lower in the opium abuser group (P = 0.002).
Conclusions: The findings of this study suggested that after induction of spinal anesthesia with intrathecal administration of bupivacaine,
chronic opium abusers would have a lower level of sensory block in comparison with patients without a history of opium abuse.
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1. Background
The opioid analgesics are frequently used for severe
acute and chronic pain states (1). Prolonged use of opioids
results in analgesic tolerance, which is the progressive
need for higher doses to attain a steady analgesic effect.
The exact mechanisms that cause this phenomenon remain unclear (1-3); however, several proposed hypotheses
concern the action of opioid receptors and endogenous
opioid peptides (1-4). Moreover, more findings regarding pain and its regulation in opium abusers have been
emerged recently (5-8). These findings consist of a crossinteraction and cross-tolerance between local anesthetics and opioids at the receptor level of the spinal cord. In
the clinicstime of spinal anesthesiain opium abusers is
shorter resulting in a need for supplemental analgesics
and sedatives during the operations (1, 5).
In clinical practice, the level of sensory block in spinal
anesthesia in opium abusers is lower than that in nonabusers. This clinical occurrence could be related to a
number of previously observed conditions linked to opioid tolerance such as a change in spinal neuronal activity and its associated mediators, the neuronal cellular
channels, and receptors due tofrequent exposure to opi-

oids (1-3, 8-11). These findings show that the neuroplastic
changes caused by opioid exposure encourage increased
pain transmission, which results in a reduced antinociception known as clinical opioid tolerance(1-3). In addition, opioids could affect several adaptive mechanisms in
the pain system that provokes amplified pain sensation
because of facilitation in descending, up-regulation of
spinal dynorphins, and improved release of excitatory
transmitters from primary afferents in response to the
constant and repetitive exposure to opioids. Considering
these adaptive change, the need for a better assessment
of the clinical consequences of long-term opioid use becomes prominent (1).

2. Objectives

The aim of this study was to compare the level of sensory
block of intrathecal administration of 0.5% bupivacaine
between opium abuser and non-abuser patients undergoing lower extremity and lower abdominal operations.

3. Patients and Methods

This study conformed to the criteria of the Ethics Committee, Department of Research Affairs, Faculty of Medi-
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cine, Birjand University of Medical Sciences, Birjand, Iran.
Informed consent was obtained from all subjects before
participating in the trial. In this descriptive-analytical
case-control study, the study population was defined as all
the patients who had surgical operations at Emam Reza
hospital during a six-month period. A total of 100 patients
aged 18 to 70 years, who were candidates for elective lower
extremity orthopedic and lower abdominal surgery and
all were classified as American Society of Anesthesiologists
(ASA) category I or II, were recruited.
The patients were assigned to two groups based on history of opium use. The case group had a history of chronic
opium abuse (through respiratory or gastrointestinal
routes) for at least one year with a history of withdrawal
syndrome as a result of any cessation during opium usage. In addition, all opium users reported to use a daily
dose of 1 to 2 g of opium per day. The control group had no
self-reported history of opium use for the last two years.
Moreover, patients with a history of any other substance
abuse, a history of cardiac, pulmonary, or kidney diseases,
coagulopathy or thrombocytopenia, a history of infection
in site of needle puncture, and those who did not accept
subarachnoid block were excluded.
A routine physical examination and visit were performed
for all of the participants the night before the surgery by
the same anesthesiologist and the patients were informed
about the study objectives and their treatment process
once again. It was recommended to the patients in the case
group to use their usual daily dose of opium at the night
before surgery and their used dose and method of usage
were documented. All the patients were nil peros (NPO) for
eight hours before the scheduled operation time. Following the start of standard monitoring (electrocardiography,
pulse oximetry, noninvasive blood pressure, and heart rate
monitoring), the patients received 500 mL of Ringer’s solution over 10 to 15 minutes. Subarachnoid blocks were
performed in the sitting position under sterile conditions
by the same anesthesiologist. A 25 gauge Whitacre spinal
needle was inserted via a midline approach in the L3- L4
interspace. The needle bevel was oriented cephalad while
15 mg (3 mL) of 0.5% preservative-free hyperbaric bupivacaine was injected at a rate of 1 mL every five seconds. The
patient’s position was changed to neutral supine after
drug injection.
The level of anesthesia was checked every ten seconds for
the ten minute through the pinprick test by different anesthesiologists blinded to the patients’ status. Then, the level
of anesthesia was checked and documented every five
minutes from the minute 10 to minute 180 of subarachnoid drug administration. If patient had any pain at any
time during the operation, the anesthesia method would
be changed to general anesthesia without any additional
intravenous analgesics. The level of sensory block at minute three was recorded and the time to achieve T10 sensory
block was recorded (using a pinprick test) and documented from the time of drug injection. Moreover, from the
minute 10 to minute 180, he patients were checked every
2

five minutes to detect and document the level of sensory
block as well as the level of the highest sensory block.
All analyses were performed using Student’s t test and
where appropriate, by Chi square test. P value < 0.05 was
considered statistically significant. Data entry and analysis
were performed by SPSS 11.5 (SPSS Inc., Chicago, IL, USA).

4. Results

The study groups had no statistically significant differences regarding age, duration of the surgery, and type of
surgery. The frequency of addiction was higher in males
than in females (Table 1). The mean duration of opium
abuse in the cases group was 2.0 ± 5.5 years and the mean
daily opium use was 1.5 ± 1.5 g. The most common pattern of abuse was inhalation (56%, 28 patients) and the
remaining 22 patients (44%) abused opium orally.
The level of sensory block at three minutes was significantly lower in the abuser group in comparison to controls (P = 0.006) (Table 2). The mean time to achieve T10
sensory block was 10.33 ± 5.79 minutes in the abusers and
6.89 ± 3.88 minutes in controls (P = 0.001). The level of the
highest sensory block was lower in the abuser group in
comparison to controls (P =0.002) (Table 2).
Table 1. Distribution of Age, Body Weight, and Sex in Two Study
Groups a
Age, y

Chronic opium Non-abusers P value b
Abusers

Body Weight, kg

47.46±16.59

45.92±22.71

>0.05

9

19

< 0.05

Male

Female

63.5± 9.6

62.9± 9.4

41

31

>0.05

< 0.05

a Data are presented as mean SD or No.
b P values were calculated using Student’s t test or Chi-square test.

Table 2. Distribution of the Level of Sensory Block at the Third
Minute and the Highest Level of Sensory Block in Study Group a

Sensory Block Level at
the 3rd Minute
L2

T12

T10
T8

Chronic Non-abusers P value b
Opium
Abusers

21

8

0.006

8

-

15

13

8

-

T6

5

1

12

T10

41

21

0.002

T6

3

13

-

The Highest Level of
Sensory Block
T8

T4

9

5

14

1

2

a Data are presented as No.
b P values were calculated using Chi-square test.

-

-

-
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5. Discussion
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Several factors can influence the level of block in spinal anesthesia including the controllable factors such
as dose (volume × concentration), site of injection, neuraxis, baricity of the local anesthetic solution, posture of
the patient, and uncontrollable factors such as volume
of cerebrospinal fluid and density of cerebrospinal fluid
(12-16).
Administration of opioids normally causes analgesia;
however, in some circumstances, the opioid receptor system signals and modulates several effects and mediates
hyperalgesia rather than analgesia (4, 11, 17-21). Recent
studies suggest that opioid-induced hyperalgesia is a
multifactorial phenomenon that involves multiple potential areas of pain amplification including descending
tonic facilitation originating in the rostral ventromedial
medulla, the release of pronociceptive spinal dynorphin,
and the potential interaction of excitatory amino acid
neurotransmitters with other receptor systems. The role
of these pain facilitating processes in the development
of local anesthetic tolerance is unclear. In addition to the
known opioid receptors, several other receptors are influenced by opioids in both peripheral and central nervous
system (CNS) (4, 11, 17-20).
In a review of the precise mechanisms resulting in
opioid-induced hyperalgesia, it was concluded that opioidergic mechanisms can oppose analgesic mechanisms
and therefore, enhance sensitivity to pain (13). The source
of such mechanisms has been suggested to be in the afferent neurons, spinal cord tissue, and supraspinal centers of the CNS (21).
Excitatory amino acid neurotransmitters and receptor
systems are involved in pain sensitivity augmentation at
spinal level (13). Therefore, other possible mechanisms of
opioid-induced hyperalgesia could be tonic activation of
descending pain facilitation, probably as a result of amplified expression of mediators such as cholecystokinin
(1-4), calcitonin gene-related peptide (CGRP1), and substance P in a number of spinal cord segments (1, 22) with
the presence of pronociceptive neuroplastic changes
within the spinal cord neurons (1).
As explained by Dogrul et al. several opioid-induced
abnormal pain states exist that are characterized clinically and behaviorally as antinociceptive tolerance; these
pain states are not related, clinically or in quality, to the
original complaint of pain for which opioid therapy was
administered (23).
Vanderah et al. showed that administration of lidocaine
in the rostral ventromedial medulla could block opioidinduced pain (9, 10). In addition, Allen and Dykstra, and
Lai et al. noted that N-methyl D-aspartate (NMDA) receptor antagonists could effectively prevent a process leading to morphine development (11, 24). Lai et al. suggested
that voltage-gated sodium channels have a significant
function in many types of chronic pain (24). Considering
the results of mentioned studies, in view of the downAnesth Pain Med. 2014;4(5):e21571

regulation of the opioid receptors and their connected
intracellular systems in chronic opium abusers (21, 24),
a synchronized drug tolerance to the effects of local anesthetics in the spinal cord during intrathecal administration of these drugs might be a probable mechanism for
shorter time of block in opium abusers in our study. This
tolerance, which is a cross-tolerance mechanism in the
spinal cord, is a frequent finding for several other pharmaceutical products (4).
Poorer effectiveness of the intrathecal local anesthetics might be due to lower than normal thresholds of the
neurons for pain sensitization and probable neuroplastic
changes in pain receptors of spinal cord. In addition to
the usual opioid receptors, a number of animal studies
have named several other receptors influenced by opioids in both the CNS and the peripheral nervous system
(4-7, 21, 25). Moreover, various structural similarities between opioid and local anesthetic receptors in the spinal
cord have been suggested (6, 25). Interestingly, new drugs
that simultaneously affect both the opioid and local anesthetic drug receptors in the spinal cord are introduced
(6, 21-26). The structural and/or functional similarities
between opioid and local anesthetic receptors at the spinal cord level could fairly explain that in chronic opium
abusers, reduced tolerance to opium compounds concurrently creates a condition of tolerance. More studies
are needed to explore the transduction and processing
mechanisms of pain in the CNS and to explain the reasons of reduced duration of local anesthetic drugs block
after intrathecal administration (21).
Our study had some limitations. Firstly the exact dose of
opium use of the case group could not be documented.
Secondly, due to legal issues, it was not possible to provide all patients with the same kind of opium.
In Conclusion, after induction of spinal anesthesia with
intrathecal administration of bupivacaine, a lower level
of sensory block was observed in chronic opium abusers
in comparison to controls. Hence, these patients should
be handled in a way to elevate the block level of anesthesia and analgesia, by either adding intrathecal opioid adjuvants to the local anesthetic solution or using a higher
dose of local anesthetics to enhance the sensory block
level.
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