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KEYWORDS Abstract Background: Drug addiction remarkably increases morbidity and mortality among

Regional intrathecal anes- patients. Several cases of failed spinal anesthesia have been discovered in the clinical practice among

thesia; addict patients. Different causes of failed spinal blocks have been mentioned in the literature.

Addiction; The aim of the study was to compare the success rate of spinal anesthesia in adult addicts and non-

Failed spinal anesthesia; addicts.

gr?m.zdoh Methodology: The study was conducted in Kasr al Ainy teaching hospital, Cairo University,
pioids

Egypt. One hundred patients aged 20-50, ASA 1-2, both genders, undergoing lower abdominal
or limbs surgeries under regional anesthesia, were included in the study. They were divided into
2 equal groups, relative to the addiction history to Marijuana, Cannabis, Tramadol, and Clonaze-
pam. Group [NAD] non-addicts (n = 50); and Group [AD] addicts (» = 50). The success rate,
onset, duration of sensory and motor blocks were evaluated. Hemodynamic data were collected,
and any complications due to the drugs used or due to spinal anesthesia were recorded.

Results: The incidence of failure of the spinal anesthesia was higher in Group [AD] (33%) than
Group [NAD] (4%), (p < 0.05). There was delay in the onset time and decreased duration of both
sensory and motor blocks in the addict groups compared to non-addicts. All previous findings
showed statistical significant difference (P < 0.05). Hypotension (p < 0.05) and nausea occurred
more in addict groups than in non-addicts. No other complications were encountered in the study.
Conclusion: The incidence of failure of the intrathecal anesthesia seemed to be higher in the addict
than in non-addict patients. Redo intrathecal injection with a top up 1/2 of the initial dose resulted
in success of the block in all failed cases. There was a slower onset and decreased duration of both
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sensory and motor blocks, with higher incidence of hypotension and nausea more in the addict

patients than in non-addicts.

© 2014 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Anesthesiologists.

Open access under CC BY-NC-ND license.

1. Introduction

Over the last 5 years, drug addiction has become a more com-
mon problem worldwide. In many countries drug abuse is rap-
idly increasing among young generations [1.2]. By taking
routine preoperative history, it has been noticed that there is
a high percentage of patients who were addicted to different
types of drugs. Drug addiction remarkably increases morbidity
and mortality among patients [2-4]|. There are many circum-
stances which subjected them to surgeries in lower abdominal
or lower limbs under regional anesthesia. In the recent clinical
practice, several cases of failed spinal anesthesia have been dis-
covered among addict patients, most probably, without any
other apparent causes. Different causes of failed spinal blocks
have been mentioned in the literature [5,6]. However, there was
no reference to any correlation with addiction.

In the present study, it was hypothesized that there was a
relation between failed spinal anesthesia and addiction. In
reviewing the literature on this relation, it was found that only
two studies were discussing the effect of addiction on intrathe-
cal anesthesia [7,8].

Within this framework, the aim of the present study was to
compare the success rate of spinal anesthesia in adult addicts
and non-addicts, and to compare the onset, duration of the
block, the presence of any local or systemic complications
due to the use of drugs in the study.

2. Methodology

This case-control observational study was conducted in Kasr
al Ainy teaching hospital, Cairo University, Egypt, from
December 2012 to June 2013. After approval of the local eth-
ical committee, and written informed Consents from the pa-
tients, 100 patients aged 20-50, ASA 1-2, both genders,
undergoing elective lower abdominal or lower limbs surgeries
under regional anesthesia, were enrolled in the study. They
were divided into 2 equal groups, 50 each according to the
presence or the absence of history of addiction to Marijuana,
Cannabis, Tramadol, and Clonazepam. Group [NAD], non-
addicts (n = 50); and Group [AD], addicts (n = 50) to one
or more of the previously mentioned drugs. The anesthetist
who got the medical history of the involved subjects did not
share in the anesthetic management of these patients. The
anesthetist in charge in the operating room (OR), was in-
formed not to take history of the patients as they are candidate
of a special study.

In addition to the previous criteria, patients with body
weight: 70-100 kg; height: 160175 cm; for Group [AD], his-
tory of addiction to different drugs (single drug addiction or
addiction to a combination of 2 or more) such as Cannabis,
Tramadol, Marijuana, and Clonazepam; and duration of
addiction > 1 year; but for Group [NAD], the absence of his-
tory of addiction to any drug were included in the study.

Furthermore, patient’s refusal; patients with any coagula-
tion disorder; patients on anticoagulants, INR > 1.5; local
skin disease, infection or disturbed anatomy at the site of

injection; unstable cardiac condition; and active chest disease
were excluded from the study.

In the preoperative preparation room, midazolam 0.02 mg/
kg was injected intravenously to the patient, followed by
500 ml of ringer solution as a preload. In the operating room
the patient was fully monitored by non-invasive blood pressure
(NIBP), electrocardiogram (ECG), and pulse oximetry. The
patient was held in the sitting position. The back was scrubbed
with an antiseptic solution. Under complete aseptic conditions,
the level of L3-4, or L4-5 intervertebral space was identified.
Using a 3 ml syringe, 23G, 2 ml lidocaine was injected subcu-
taneously along the track of puncture of the spinal needle.
With the patients’ feet placed on a stool, the patient was asked
to curve the back in order to open the intervertebral spaces,
and to flex the neck, with the chin touching the chest. Then,
25G spinal needle was introduced at the selected level until
clear CSF came out. If the CSF was bloody, the case was ex-
cluded from the study, and replaced by a new case. All patients
were injected intrathecally with a mixture of 3 ml bupivacaine
0.5% + 0.5 ml (25 pg) Fentanyl. Then, the patient was reposi-
tioned immediately in the supine position. The success rate,
onset, duration of sensory and motor blocks were evaluated.
Hemodynamic data were also collected at specific time inter-
vals, preoperatively (T0), at the onset of sensory block (T1),
and at 2 segment regression of sensory block for each patient
(T2). Any complications that might occur due to the drugs
used or due to the spinal anesthesia were also assessed.

The onset of sensory block was defined as the time elapsed
from intrathecal injection of the drug until reaching the level
of T10 sensory loss. The level of the sensory loss was examined
by needle prick, and loss of sensation to cold using an alcohol
swab at the midclavicular line and midaxillary line bilaterally.

The onset of motor block was defined as the time starting
from the intrathecal injection till complete motor block (score
3). The motor block was examined using Modified Bromage
Scores [9] where score 0: no motor loss; score 1: inability to flex
the hip; score 2: inability to flex the knee; score 3: inability to
flex the ankle or complete motor block. The onset of motor
block was recorded when Modified Bromage Score was 3, or
there is complete motor block.

The success rate was defined as the number of patients
experiencing adequate sensory loss reaching T10 dermatomal
level and complete motor block (Modified Bromage Score 3)
within 15 min recorded from the time of injection. If the sen-
sory loss failed to reach the T10 dermatomal level and or inad-
equate motor block (Modified Bromage Score <3) after
15 min, the block was considered as failed. When this hap-
pened, the patient was held again in the sitting position; a redo
of spinal anesthesia with 1/2 of the initial dose under complete
aseptic conditions was performed. Then the patient was repo-
sitioned. Assessment of the sensory and motor blocks was per-
formed as before. After adequate satisfactory block, the
highest level of sensory block was demarcated on the patient’s
skin, and then the surgery was allowed to proceed.

The duration of the sensory block was also recorded from
the time of injection of local anesthetic until the time of 2


http://creativecommons.org/licenses/by-nc-nd/4.0/

Failed spinal anesthesia in addicts: Is it an incidence or coincidence? 249

segment regression in the sensory level. This was tested fre-
quently after 1.5 h at a 5 min interval, return of sensation to
alcohol swab below the demarcated highest level of sensory
loss. If sensation was regained at 2 segments lower down, this
was confirmed by needle prick and was considered to be the
duration of the sensory block.

The duration of motor block was recorded from the time of
injection until when Modified Bromage Score became 0 or no
limitations of movements at all.

The mean arterial blood pressure, and mean heart rate were
recorded preoperatively (T0), then recorded regularly at 5 min
intervals with a special record at the onset of sensory block
(T1), and at 2 segment regression of sensory block for each pa-
tient (T2).

3. Statistical analysis

Data were collected and analyzed using SPSS19.09. The 2
main groups were compared together using independent sam-
ples r-test. Within same group measurements were compared
together using paired #-test and repeated measures ANOVA.
Categorical data were compared together using Chi square
test. Ordinal data were expressed as Mean + SD while cate-
gorical data were expressed as number (%). P < 0.05 is con-
sidered to be statistically significant.

4. Results

A total of 102 patients were enrolled in the study. Two patients
showed bloody CSF, and thus were excluded from the study
and replaced by two new cases according to their own group,
in order to keep the total sample size of the study at 100 pa-
tients. The patients were classified by computer into 2 groups
according to the presence or the absence of addiction history.
The demographic characteristics are presented in Table 1.

In Group [NAD)] there were 35 (70%) male patients and 15
(30%) female patients while Group [AD] was composed of 45
(90%) male and 5 (10%) female patients. This was statistically
significant (p = 0.012). However, this was clinically insignifi-
cant. Otherwise there was no statistical significant difference
between studied groups regarding the demographic character-
istics (Table 1).

The mean onset of sensory and motor blocks showed statis-
tically significant delay in the mean onset time in Group [AD]

Table 1 Demographic characteristics and incidence of failure.
Group [NAD] (n = 50) Group[AD] (n = 50)

Age [y] 35.2 £ 8.95 32.6 £ 5.58

Body weight (kg)  79.7 £ 7.35 76.2 £ 5.44

Height [cm] 167.9 + 4.70 168.2 + 4.74

Sex: n (%) ‘

M 35 (70%)" 45 (90%)"

F 15 (30%)" 5(10%)"

Failure rate ‘

n (%) 2 (4%)" 17 (34%)

Ordinal data are expressed as Mean + SD; categorical data are
expressed as frequency (%).

* P < 0.05 is considered significant when both groups were com-
pared together.

more than in Group [NAD]. This finding was significant
(p < 0.05).

Regarding the incidence of failure in spinal block, two (4%)
patients in Group [NAD] and 17 (34%) patients in Group
[AD] failed to reach the T(10) level of sensory loss and or inad-
equate motor block (Modified Bromage Score < 3) within
15min. This finding was statistically significant (p < 0.05)
(Fig. 1, Table 1). The failed cases from both groups were in-
cluded into two subgroups Group [NAD] F, and Group
[AD] F and then compared with each other.

In failed cases, after redo spinal anesthesia, there was delay
in the mean onset of sensory and motor blocks in Group [AD]
F more than in Group [NAD] F. The mean onset of motor
block was statistically significant (P = 0.015) (Table 3).

The mean duration of sensory and motor block was shorter in
the addict groups, Group [AD], [AD] F than in the non-addict
groups, Group [NAD], [NAD] F. There was a statistically sig-
nificant decrease in the mean sensory (p = 0.005) and motor
(p < 0.05) duration in Group [AD], Group [AD]F more than
Group [NAD]Jand Group [NADJF (Tables 2 and 3).

Concerning the hemodynamic changes, preoperatively (T0)
there was no statistical significant difference between studied
groups. At the onset of the sensory block (T1), the mean of
MBP, and MHR was lower in Group [AD] compared to
Group [NAD]. This was statistically significant (p = 0.009)
and (p = 0.004) respectively between Group [NAD] and
Group [AD]. In the redo cases, at the onset of sensory block
(T1), the mean of MBP showed no significant difference when
both groups were compared together (Table 4). If the MBP de-
creased to <60 mmHg or by >20% of the initial preoperative
state ephedrine (30 mg diluted in 10 ml saline) was used in
increments to stabilize the BP together with intravenous fluids.
The heart rate (HR) also decreased with the onset of the block.
If the HR decreased <60 b/min, a bolus dose of atropine,
0.01-0.02 mg/Kg body weight was given to increase heart rate.
At 2 segment regression (T2), the mean of MBP, and MHR
was also lower in Group [AD] when compared to Group
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Figure 1 Success rate of spinal block. There was statistical

significant difference between the two groups regarding the
number of failed cases. "P < 0.05.
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Table 2 Onset, duration, complications of the block.

Group [NAD] (n = 48) Group [AD] (n = 33) p
Onset of block [min]
Sensory 59 +1.08 7.9 + 1.01° (<0.05)
Motor 7.8 £0.78 10.1 + 1.42° (<0.05)
Duration of block (min) _ v
Sensory 163.4 + 16.44° 133.6 + 15.16° (0.005)
Motor 142.8 + 24.16° 114.1 + 8.33" (0.009)
Complications n (% )
Nausea 2 (4.2%) 4 (12.1%) -
Hypotension 3 (6.3%)" 8 (24.2%)" (0.020)

Ordinal data are expressed as Mean + SD; categorical data are expressed as frequency (%).
* P < 0.05 is considered significant when both groups were compared together.

Table 3  Onset, duration, and complications in redo (failed) cases.

Group [NAD] F (n = 2) Group [AD] F (n = 17) p

Onset of the block (min) v ‘

Sensory 4.7 £ 0.35 6.8 + 1.25:1: (0.041)

Motor 6.5+ 0.71 8.7 + 1.15 (0.015)
Duration of the block (min) ‘ _

Sensory 165.1 + 21.23‘ 1359 + 11.21:’ (0.005)

Motor 1452 + 7.07 120.6 + 12.85 (0.019)
Complications n (%)

Nausea 1(50%) 3(17.6%) -

Hypotension 2(100%)" 5(29.4%)" (0.049)

Ordinal data are expressed as Mean + SD; categorical data are expressed as frequency (%).
* P < 0.05 is considered significant when both groups were compared together.

[NAD]. This finding was statistically significant (p0.032), and
(»0.008) respectively. However they were comparable in the
redo cases. Regarding Group [NAD] and Group [AD], within
same group comparison showed statistical significant decrease
in the MHR and MBP at T(1) and T(2) when compared to
T(0). Furthermore, there was statistical significant increase in
both MHR and MBP when data collected at T(2) were com-
pared to T(1) data, (p < 0.05). Regarding Group [NAD]JF
and Group [AD]F, within same group comparison showed
no statistical significant differences in the MHR and MBP at
T(1) and T(2) (Table 4).

Table 4 Hemodynamic changes in different groups.

Any complications related to the block were also recorded.
The incidence of hypotension (26%) and nausea (14%) was
higher in addict groups, Group [AD], and Group [AD]F than
in the non-addict groups, Group [NAD], and Group [NAD]F.
Each symptom was treated accordingly. No other complica-
tions were encountered in the study, (Tables 2 and 3)

5. Discussion

There is an increased incidence of drug addiction in our coun-
try especially among young population [1,2]. In the last few

Group [NAD] Group [AD] yZ Group [NAD] F Group [AD] F V4

Prep(T0)

M(MBP) 78.1 + 7.22° 742 £ 5.19° — - -

MHR 75.1 £ 6.72° 75.6 £ 5.01° =
Onset(TI)

M(MBP) 67.4 £ 5.46 63.9 £ 6.3 0.009 61.5 + 4.94 63.1 = 6.32 -

MHR 66.1 + 4.13" 63.4 £ 3.61°" 0.004 66.5 + 4.95 64.6 + 7.24 =
2 Seg Reg (T2)

M(MBP) 71.6 + 3.84 % 69.5 + 4.89 0.032 72.1 + 5.65 66.1 + 4.33 -

MHR 69.1 + 4.33° 66.2 £ 5.12° 0.008 70.5 + 7.77 64.4 + 4.62 =

Ordinal data are expressed as Mean £+ SD.

* P < 0.05 is considered significant when both groups are compared together at the same time interval.
4 p < 0.05 is considered significant when within same group data in Group [AD] and [NAD] at T(1) and T(2) were compared with T(0) data.
¥ p < 0.05 is considered significant when within same group data in Group [AD] and [NAD] were compared between T(1) and T(2).
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years, considerable cases of failed spinal anesthesia were ob-
served among addicts. In general, many factors might be ac-
cused in the failure of spinal anesthesia, as problems in the
technique, or anatomical disturbances in the subarachnoid
space leading to patchy or unilateral block [5,6]. By excluding
most of these factors, especially those which were related to the
technique itself, no patient showed patchy or unilateral block.
These patients had no other apparent causes affecting the suc-
cess rate of the procedure. After repeated exposure to high
doses of drugs, some receptors develop a state of tolerance
to overcome the chronic exposure to drugs, thus leading to de-
crease response to the same dose and concentration of the drug
[10].

Many mechanisms might be involved in the production of
the tolerance. Downregulation of the receptors’ number de-
creases the response to the drug, the receptor function, and
the affinity for agonists. Tolerance might also result due to
uncoupling between the receptor and intracellular second mes-
sengers by increasing adenylyl cyclase activity [11]. The exces-
sive exposure to exogenous drugs has resulted in variability in
the release and function of the endogenous peptides thus lead-
ing to lessening of pain threshold and increase in the response
to pain stimuli [8,12,13]. So, based on the previous theories,
there would be decrease in the duration of spinal anesthesia
in the addict patients more than in non-addicts, thus compel-
ling the anesthetist to increase the dose of analgesics in order
to relief the patient’s complaint [8,12,13]. Narcotic compounds
not only affect mu, kappa, and delta receptors but also, can
influence many receptors centrally and peripherally in the ner-
vous system including receptors responsible of local anesthesia
[13].

Tolerance to some opioids as morphine might occur rap-
idly. This can be accomplished by receptor desensitization or
decoupling of the opioid receptor from the G protein, which
results in “‘nonanalgesic”” G protein, thus leading to decreases
in analgesic activity [14]. However there might be cross-toler-
ance among most receptor subtypes. Sufentanil is the least nar-
cotic in producing tolerance. Tolerance can be overcome
initially by increasing the dose of the drug [15].

Some opioids exert a local anesthetic effect on the periphe-
ral nerves. This might be achieved by blocking sodium chan-
nels in the peripheral nerve roots [16,17]. Opioids might
produce their local anesthetic effect on the excitable cell mem-
brane itself [18].

The receptors involved in spinal anesthesia are comparable
in constitution and function to opioid receptors in certain
parts of the body such as the spinal cord, making them affected
by the prolonged exposure to opioids [19]. Therefore, correlat-
ing the findings of our study, the interaction between local sed-
atives and opioid receptors, and the decreased pain threshold
in addicts, all explain that tolerance can occur to opioid recep-
tors as well as local anesthetic receptors especially in the spine
[13]. Tolerance and resistance to local anesthetic drugs are
translated to the body as delay in the onset, decrease in the
duration of spinal anesthesia or even complete failure of re-
sponse to the usual dose of the local anesthetic, thus needing
to increase the dose of local anesthetic to overcome the state
of tolerance.

Regarding the incidence of failure of spinal block; in the pres-
ent study, two (4%) in Group [NAD] (n = 50), and 17 (34%)
in Group [AD] (n = 50) failed to reach the level of T10 sensory
reach the T(10) level of sensory loss and or inadequate motor

block (Modified Bromage Score < 3) within 15min from
intrathecal injection. This was statistically significant. However
all failed cases had succeeded after redo intrathecal injection
with 1/2 the initial dose to provide adequate anesthesia [5] In
consistence with our findings Nagata [20] found a cluster of
3 cases of complete failure of spinal anesthesia, and 5 others
of incomplete failure of spinal block. They thought that the
problem was in the drug used. However, the drug met all the
manufacturer specifications. In a prospective study by Fuzier
et al [21], the incidence of failed spinal was 3.2% (39 cases)
of which 41% were complete spinal failure. The possibility
of resistance to the used local anesthetics, or the occurrence
of mutation at the level of sodium channel was discussed in
the literature [22].

Andrea and Trescot [23] published an interesting case re-
port on the internet explaining that a patient was suffering
from COPD and addiction. He had failed spinal block. Then
after 15 min, a redo spinal was done again due to its bad chest
condition. The anesthetist figured a second time failure. How-
ever the onset of spinal anesthesia started after 45 min from
the first injection. The author explained that the problem
was due to low PH of the CSF, or low PH of the injected drug
which leads to delayed onset of blockade. The slow onset of
anesthesia was due to decrease in the diffusion rate of the re-
duced uncharged base form of the drug across the nerve mem-
brane. However many cases were reported to fail due to local
anesthetic resistance or due to anatomical variations, channel
mutation or drug failure [24].

Only two studies were discussing the effect of addiction on
intrathecal anesthesia [7,8]. In opposition to our study, in the
study done by Farzan et al. [7] comparing the success rate of
the spinal anesthesia in addicts and non-addict patients, they
did not find any difference in the success rate of spinal anesthe-
sia between both studied groups. The addicts who claimed
pain sensation at the surgical site were malingerers trying to
take more opioids. Their results might be due to small sample
size, the addiction to different drug types. However, in the
present study, the sample size was increased and the duration
of addiction was considered longer than 1 year to give more
time for receptor exposure to the drug effect, and hence more
chance to the development of tolerance.

The mean onset of sensory and motor block was more de-
layed in the Group [AD] more than in Group [NAD]. This
finding was statistically significant (p < 0.05). Within the redo
cases, the onset of the sensory block was slightly accelerated in
Group [NAD] more than in Group [AD]. This finding was also
statistically significant (P < 0.05). Regarding non-addict
groups, our findings were consistent with a study done by Poo-
nam et al. [25] showing harmonious onset times. In contrast to
our study, Sarvela et al. [26] were comparing plain with hyper-
baric bupivacaine, and found that the onset of sensory block
was 19 min and that of motor block was 7-10 min. The onset
time end point was recorded at the highest dermatome level,
mostly T4, compared with our study where the onset time
was recorded at T10 sensory loss. Usually in the cesarean sec-
tions, a level of T4 sensory block is recommended to produce
adequate anesthesia for surgery.

As regards the mean duration of sensory and motor block, in
the present study, there was a significant decrease in the dura-
tion of both sensory and motor block in Group [AD], and in
Group [AD] F. Our observations resembled the study by
Mansourian et al. [8] in which they compared the duration
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of spinal block in the addicts and in non-addicts. They found
that the addicts had shorter sensory and motor duration of ac-
tion, even with addition of epinephrine.

As regards complications, hypotension occurred in 13 (26%)
of the 50 patients in both Group [AD], and Group [AD] F,
while it occurred in 5 (10%) of patients in both Group
[NAD] and Group [NAD] F. This was statistically significant
(p < 0.05). This finding is mostly explained by the state of rel-
ative dehydration in most of the addicts, due to their eager for
the drugs with negligence to food and fluid intake. The preop-
erative fasting made the dehydration worse. The replacement
with only 500 cc of IV fluids was insufficient to treat hypovol-
emia prior to anesthesia. With the onset of spinal block, sym-
pathetic block also occurred, resulting in vasodilatation and
more hypotension. No other complications were recorded in
all groups. In the present study, hypotension occurred in 18
(18%) patients from a total of 100 patients. In agreement with
our study, in Tarkkila and Isola. [27] hypotension occurred in
15% of patients. However, on the contrary to our results,
Brenck et al.’s [28] study showed that hypotension occurred
in (56.5%) of cases. In our study, hypotension was accompa-
nied in some cases with nausea. In Abouleish et al. [29] nausea
occurred in 41.7% of cases and was reduced significantly after
ondansetron administration to the patients. These findings
were incongruous to our results.

To sum up, many opioids were found to have a local anes-
thetic effect by blocking sodium channel receptors at the
peripheral nerve endings [16-18]. Similar to opioid receptors,
these receptors might, by time, develop tolerance to the opioids
as well as to the local anesthetics. By consequences, the usual
dose of local anesthetic might be needed to be increased in or-
der to produce the same targeted effect. The duration time of
addiction, the type of drug abuse, and the number of drug in-
take per week, might also play a role in the occurrence of tol-
erance. Many people become addicted to more than one type
of these drugs. So the different receptors for these drugs might
show drug interaction, mutation, tolerance, or cross-tolerance
[30].

On the other hand, there were limitations to our study; first,
the small sample size relatively to the increased incidence of
addiction, second, the sample enrolled in the study was not ad-
dict to one specific type of drug but mostly to several types of
drugs. This makes the diagnosis and specification of the causes
of failure became more difficult. We recommend the perfor-
mance of several separate researches to study the incidence
of failure on a sample population addicted to only one drug
type at a time. Further studies are needed, on a larger sample
of population to investigate the main causes of increased inci-
dence of failed spinal anesthesia among addicts, especially on
the cellular and receptor level to concur our results.

6. Conclusion

We concluded that the incidence of failure of the intrathecal
anesthesia seemed to be higher in the addict than in non-addict
patients. Redo intrathecal injection with a top up 1/2 the initial
dose resulted in success of the block in all failed cases. There
was a slower onset and decreased duration of both sensory
and motor block in addict patients, with higher incidence of
hypotension and nausea than non-addict patients.

Conflict of interest

No conflict of interest.

References

[1] Hamdi E, Gawad T, Khoweiled A, Sidrak AE, Amer D,
Mamdouh R, et al. Lifetime prevalence of alcohol and
substance use in Egypt: a community survey. Subst Abus
2013;34(2):97-104.

[2] El-Sawy H, AbdelHay M, Badawy A. Gender differences in
risks and pattern of drug abuse in Egypt. Egypt J Neurol
Psychiat Neurosurg 2010;47(1):413-8.

[3] Stinson FS, Ruan WIJ, Pickering R, Grant BF. Cannabis use
disorders in the USA: prevalence, correlates and co-morbidity.
Psychol Med 2006;36:1447-60.

[4] Jacobus J, Bava S, Cohen-Zion M, Mahomood O, Tapert SF.
Functional consequences of marijuana use in adolescents.
Pharmacol Biochem Behav 2009;92:559-65.

[5] Fettes PDW, Jansson J-R, Wildsmith JAW. Failed spinal
anesthesia: mechanisms, management, and prevention. Br J
Anesth 2009;102:739-74.

[6] Popham PA. Anatomical causes of failed spinal anesthesia may
be commoner than thought. Br J Anesth 2009;103(3):459, author
reply 459.

[7] Farzan B, Rezanejadie J, Tarrahi MJ, Vahabi S, Sharafi M,
Shahdost AA. Comparison of spinal anesthesia success in addict
and non addict male patients. Yafte Winter 2010;11(4):39—44.

[8] Mansourian A, Askarzadeh M, Shabani M, Divsalar K.
Comparison of duration of spinal anesthesia with lidocaine or
lidocaine plus epinephrine between addicts and non-addicts.
Addict Heal, Summer Autumn 2012;4(3-4):95-101.

[9] Bromage PR. A comparison of the hyarochloride and carbon
dioxide salts of lidocaine and prilocaine in epidural analgesia.
Acta Anesthesiol Scand Suppl 1965;75:193-200.

[10] Raechal KM, Schmid CL, Groer CE, Bohn LM. Functional
selectivity at the p-opioid receptor: implications for
understanding opioid analgesia and tolerance. Pharmacol Rev
2011;63(4):1001-19.

[11] Peter L Bailey, Talmage D Egan, Theodore H Stanley. Chapter
10: Intravenous opioid anesthetics. In: Roland D Miller, editor.
Anesthesia. 5th ed. Philadelphia, PA: Churchill Livingstone
2000. 282. Print.

[12] Wu HE, Thompson J, Sun HS, Leitermann RJ, Fujimoto JM,
Tseng LF. Nonopioidergic mechanism mediating morphine-
induced antianalgesia in the mouse spinal cord. J Pharmacol
Exp Ther 2004;310(1):240-6.

[13] Christie MJ. Cellular neuroadaptations to chronic opioids:
tolerance, withdrawal and addiction. Br J Pharmacol
2008;154(2):384-96.

[14] Roshanpour M, Ghasemi M, Riazi K, Rafiei-Tabatabaei N,
Ghahremani MH, Dehpour AR. Tolerance to the
anticonvulsant effect of morphine in mice: blockage by ultra-
low dose naltrexone. Epilepsy Res 2009:83(2-3):261-4.

[15] Pasternak GW. Incomplete cross tolerance and multiple mu
opioid peptide receptors. Trends Pharmacol Sci 2001;22:67-70.

[16] O’Leary ME, Hancox JC. Role of voltage-gated sodium,
potassium and calcium channels in the development of
cocaine-associated cardiac arrhythmias. Br J Clin Pharmacol
2010;69(5):427-42.

[17] Haeseler G, Foadi N, Ahrens J, Dengler R, Hecker H, Leuwer
M. Tramadol, fentanyl and sufentanil but not morphine block
voltage-operated sodium channels. Pain 2006;126(1-3):234-44.

[18] Frank GB. Stereospecific opioid drug receptors on excitable cell
membranes. Can J Physiol Pharmacol 1985;63:1023-32.


http://refhub.elsevier.com/S1110-1849(14)00013-0/h0005
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0005
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0005
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0005
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0010
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0010
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0010
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0015
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0015
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0015
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0020
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0020
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0020
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0025
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0025
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0025
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0030
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0030
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0030
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0035
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0035
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0035
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0040
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0040
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0040
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0040
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0045
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0045
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0045
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0050
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0050
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0050
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0050
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0060
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0060
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0060
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0060
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0065
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0065
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0065
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0070
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0070
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0070
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0070
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0075
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0075
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0080
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0080
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0080
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0080
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0085
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0085
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0085
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0090
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0090

Failed spinal anesthesia in addicts: Is it an incidence or coincidence? 253

[19] Marchand F, Ardid D, Chapuy E, Alloui A, Jourdan D,
Eschalier A. Evidence for an involvement of supraspinal delta-
and spinal muopioid receptors in the antihyperalgesic effect of
chronically administered clomipramine in mononeuropathic
rats. J Pharmacol Exp Ther 2003;307(1):268-74.

[20] Nagata Marianne J. Failure of spinal anesthesia with marcaine
(Bupivacaine): recent cluster of cases: Letter to the editor. Can J
Hosp Pharm 2009;62(3):255.

[21] Fuzier R, Bataille B, Fuzier V, Richez AS, Magués JP, Choquet
O, Montastruc JL, Lapeyre-Mestre M. Spinal anesthesia failure
after local anesthetic injection into cerebrospinal fluid: a
multicenter prospective analysis of its incidence and related
risk factors in 1214 patients. Reg Anesth Pain Med
2011;36(4):322-6.

[22] Black WR, Walters GAB. ‘Rachi-resistance’ and spinal
anaesthesia. Br Med J 1937;1:218-9.

[23] Andrea M, Trescot MD. Local anesthetic “‘resistance” an
original contribution. Pain Physician 2003;6:291-3.

[24] Sheets PL, Jackson JO, Waxman SG, DibHajj SD, Cummins
TR. A Navl.7 channel mutation associated with hereditary
erythromelalgia contributes to neuronal hyperexcitability and
displays reduced lidocaine sensitivity. J Physiol 2007;581(Pt
3):1019-31.

[25] Poonam M, Sujata CH, Nitin B, Sethi AK. Intrathecal
sufentanil versus fentanyl for lower limb surgeries — a
randomized controlled trial. J Anesth Clin Pharmacol
2010;26(4):507—13, Or J Anesthesiol Clin Pharmacol. 2011 Jan-
Mar; 27(1): 67-73.

[26] Sarvela PJ, Halonen PM, Korttila KT. Comparison of 9 mg of
intrathecal plain and hyperbaric bupivacaine both with fentanyl
for cesarean delivery. Anesth Analg 1999;89(5):1257-62.

[27] Tarkkila P, Isola J. A regression model for identifying patients
at high risk of hypotension, bradycardia and nausea during
spinal anesthesia. Acta Anesthesiol Scand 1992;36:554-8.

[28] Brenck F, Hartmann B, Katzer C, Obaid R, Briiggmann D,
Benson M, et al. Hypotension after spinal anesthesia for
cesarean section: identification of risk factors using an
anesthesia information management system. J Clin Monit
Comput 2009 Apr;23(2):85-92.

[29] Abouleish EI, Rashid S, Haque S, Giezentanner A, Joynton P,
Chuang AZ. Ondansetron versus placebo for the control of
nausea and vomiting during Caesarean section under spinal
anesthesia. Anesthesia 1999;54(5):479-82.

[30] Mercadante Sebastiano. Opioid combination: rationale and
possible clinical applications. Ann Palliat Med 2013;2(4):189-96.


http://refhub.elsevier.com/S1110-1849(14)00013-0/h0095
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0095
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0095
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0095
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0095
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0100
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0100
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0100
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0105
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0105
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0105
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0105
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0105
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0105
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0110
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0110
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0115
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0115
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0120
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0120
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0120
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0120
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0120
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0125
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0125
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0125
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0125
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0125
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0130
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0130
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0130
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0135
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0135
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0135
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0140
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0140
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0140
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0140
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0140
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0145
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0145
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0145
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0145
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0150
http://refhub.elsevier.com/S1110-1849(14)00013-0/h0150

	Failed spinal anesthesia in addicts: Is  it an incidence or coincidence?
	1 Introduction
	2 Methodology
	3 Statistical analysis
	4 Results
	5 Discussion
	6 Conclusion
	Conflict of interest
	References


