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REVIEW ARTICLE

Perioperative pain therapy in opioid abuse

Waltraud Stromer, Kristina Michaeli and Andreas Sandner-Kiesling

Opioid addiction represents an exaggerated organic and
psychological comorbidity and should be regarded as a high-risk
problem. Particular features seen perioperatively are tolerance,
hyperalgesia and higher analgesic requirement together with
physical and psychological withdrawal symptoms. Adequate
pain management should have a high priority even for these
patients.

This review deals with the specific problems of addiction or
opioid tolerance in this vulnerable patient group in the
perioperative period. In this group are opioid-tolerant chronic
pain patients on long-term therapy, addicts with long-term
substitution therapy, those currently addicted and those with a
previous history of addiction, mainly to heroin. This article
intends to simplify the management of drug-dependent patients
and offers strategies for perioperative analgesia that include

Introduction

Opioid addiction is like a chronic illness and merits a
special approach to the management of perioperative pain.
It is a common problem in Austria, which currently has
about 30000 addicts, and throughout the world. Opioid
addicts tend to abuse a wide range of therapeutic and non-
therapeutic substances giving rise to complex polytoxici-
ties.! There is also a growing number who are under
continuous prescribed opioid medication for pain associ-
ated with a malignant disorder, and also for pain associated
with a chronic non-malignant disease.” In the case of the
latter, long-term opioid therapy is no longer routinely
prescribed because psychological influences obtund the
analgesic effect, which is limited.* The development of
abuse is enhanced by a wide range of factors.”~’

The commonest source of addiction is heroin, a synthetic
opioid; only 10% of addicts have an alternative depen-
dency. It is made from morphine by acetylation and can
be smoked or sniffed or injected intravenously to reach
peak serum level in less than 1 min. Because of its high fat
solubility, about 68% of intravenously administered her-
oin penetrates the blood—brain barrier, in contrast to less
than 5% of intravenously administered morphine. It is
more potent than morphine with a morphine equivalence
of 3. Due to its rapid effect, addictive potency is high, and
consequently heroin is a drug in great demand.® The
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stabilisation of physical dependency by substitution with
methadone or p-agonists; avoidance of stress; use of regional
techniques in combination with non-opioids or opioids with
higher doses than those used in non-addicts; avoidance of
inadequate analgesic dosing; effective use of the opioid-sparing
effect of different co-analgesics; and psychological support
wherever appropriate.

Those caring for abstinent patients should note that an
inadequate dosage of analgesics can potentially reactivate
addiction. After successful withdrawal of opioids and prolonged
abstinence, opioid therapy can result in an exaggerated
response.
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purity of street heroin varies between 5 and 90% making
several injections necessary to achieve a dose of 1 to 5¢g
per day. Other opioids taken independently or concur-
rently by addicts include morphine, oxycodone, bupre-
norphine and methadone given for the treatment of pain,
or as substitution therapy.®®~1?

When opioid addicts present for surgery or following
trauma, effective pain management can be difficult. Even
after long-lasting abstinence, a history of drug addiction is
relevant, as inadequate analgesia can trigger a relapse and
create a new addiction. Emphasis should be placed on
personalised care with great attention to detail to avoid
escalation of psychological and physical comorbidities.
One example of this is the development of acute delirium
or the urgent need for extremely high doses of analgesics.
Anaesthesiologists need to have some understanding of
the problems involved and how they might be solved.
"This article aims to help identify addicted patients and
offers a strategy for perioperative analgesic management.
A necessary starting point is a consideration of some
aspects of dependency.

Psychological dependency, addiction and
stress as a trigger

Opioids, alcohol, sedatives and hypnotics are depressants
of the central nervous system (CNS). According to the
International Classification of Diseases 10, of the World
Health Organisation, dependence is diagnosed when a
patient has had 3 or more of the following criteria at the
same time within the last year:

(1) A strong wish or an obsession to take psychotropic
substances
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(2) Reduced ability to control the beginning, the ending
and the amount of drug consumption

(3) Withdrawal symptoms when ending or reducing
drug consumption

(4) Signs of tolerance

(5) Progressive disregard of other amenities or interests
in favour of drug consumption

(6) Continuing drug consumption despite knowledge of
unwanted physical and psychological consequences

The central aspect of addiction is the compulsive desire
for euphoria and distress reduction, and once dependent
on one substance, the risk of dependence on another
increases seven-fold.!*!> As a result, it 1s common for
opioid addicts to abuse a range of substances. The most
favoured drugs are benzodiazepines, followed by alcohol
and cocaine, but the severity of psychological and
physical dependence on opioids remains very high. This
is important in the context of perioperative and post-
operative pain therapy when the question of adequate
substitution arises.

So far it is unclear whether addiction is a feature of the
toxicity of substances abused or aggravation of various
genetic and other influential factors, or a combination of
all of these. According to the vulnerability theory, it is
believed that biological and environmental factors lead
into the vicious cycle of addiction. Addictive behaviour
can be explained neuropsychologically through the effect
of psychoactive substances on parts of the mesocortico-
limbic systems,'®!” involving the ventral tegmental area,
the locus coeruleus and the limbic system with the
nucleus accumbens and the amygdala (Fig. 1).'%'%1?

Here the main effects of opioids take place, producing
euphoria and addiction, but also dysphoria.

Euphoria is created through the p-agonists by repeated
activation of the dopaminergic reward system. The out-
come of this is sensitisation and conditioning processes,
which are involved in the development of psychological
dependence and drug hunger (craving). Repeated sub-
stance exposure leads to neuroplastic processes that
change the structure and function of different receptor
systems. This sets up typical addictive behaviour and
also establishes the long-lasting memory of addic-
tion.">!'® Even following periods of abstinence, certain
situations with a sensory physiological context can rea-
waken the addiction memory at any time. T'wo such
situations are provided by anaesthesia and postoperative
pain therapy.

Addicts are highly vulnerable to physical stress, such as
surgery and trauma, and psychological stress such as
anxiety or work pressure. When exposed, the activity of
the limbic and the autonomic systems is increased.
This activation of the endogenous stress system is
considered significant for the development of the
vulnerability to stress and also for a negative mood
during abstinence. Koob ¢ 4/.'® postulate that it is
dysregulation in the cerebral stress and anti-stress
system, which permanently alters the feeling of distress
and creates the desire for distress-reducing substances.
It must be assumed that even after many years of drug
abstinence, the neuroplastic changes are not fully
reversible, which explains the high relapse rate
of addicts.
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Physical dependency, tolerance and opioid-
induced hyperalgesia

Dependency and tolerance are linked by the same adap-
tive neuroplastic changes in neurotransmitter systems
that follow repeated opioid consumption. Dependency
is revealed only when a reduction in opioid use occurs,
and if this is sufficiently abrupt, severe physical with-
drawal symptoms become evident.!” One abrupt cause of
withdrawal is the specific antidote naloxone, and its use in
addicts is contraindicated.

Analgesic tolerance is the phenomenon that occurs after
repeated use of opioids when their analgesic effect
decreases. This can develop even within a week from
first consumption, and an increase in dose will be
required to achieve adequate analgesia.

With dependency and tolerance, at the molecular level,
in the area of the limbic system and the locus coeruleus,
increased activity occurs in the adenylate cyclase
system together with a permanent increase in activity
of the excitatory receptor systems. As a consequence,
more N-methyl-D-aspartate  (NMDA) receptors are
expressed.'>'® This triggers a downregulation of opioid
receptors and leads to a decreased effect of opioids.'®
This shifts the dose—response curve to the right, and
higher opioid doses are needed to achieve a comparable
analgesic effect (Fig. 2).%!

Tolerance with morphine is considerable, resulting in 30
to 100% higher opioid requirement.”~** Perioperative
cross-tolerance must be expected with a markedly
increased need for analgesics, the dose of which can only
be decided by clinical assessment. Associated with
reduced opioid analgesic activity is the problem of
opioid-induced hyperalgesia, recognised by an increased
perception of pain after opioid consumption. Opioid
administration will activate anti-nociceptive mechan-
isms, but with repeated exposure, a variety of pain-
enhancing countermechanisms develop (Fig. 3).'%%

Fig. 2
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The hyperalgesia results from activation of the NMDA
system and an increase in the spinal dynorphin concen-
tration.?® The increased release of excitatory neurotrans-
mitters and the effect of activating descending efferents
over the dorsolateral funiculus lead to a more intensive
spinal synaptic transmission, which can cause severe
intraoperative and postoperative pain.'*#>%’

All opioids used in daily clinical practice lead to a dose-
dependent reduction of the pain threshold. Remifentanil
has been subject to particular investigation of opioid-
induced hyperalgesia in clinical and experimental use.®~
31 Although remifentanil can be finely controlled, follow-
ing discontinuation it can cause clinically significant
destabilisation of the nociceptive system and provoke
withdrawal symptoms with increased signs of hyperalge-
sia. Remifentanil’s short duration induces acute toler-
ance’! and also hyperalgesia evident in clinical practice
and in healthy volunteers.”>***! Following its adminis-
tration, catecholamine values in the blood increase
greatly, in response to depression of sympathetic tone.
These problems of opioid-induced hyperalgesia are
much more pronounced in patients with opioid addiction
and methadone substitution than in non-addicts.?’**3*
Heroin compared to methadone has a much stronger
hyperalgesic effect. For that reason, poorly managed
postoperative pain can trigger an escalating problem,
exacerbated by a heightened perception of distress. More
controlled studies of this phenomenon are needed.

Instead of remifentanil, other opioids such as sufentanil,
fentanyl or alfentanil can be given without problems.
Their subcellular, acute pronociceptive NMDA acti-
vation seems to be less important probably because
their analgesic efficacy tales off slowly, and the gradual
recurrence of pain is more remediable than after
remifentanil use.
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In all studies, hyperalgesia was reduced by the adminis-
tration of S-(+)-ketamine.>® The az-agonists also have a
preventive effect.'® COX inhibitors reduce the spinal
release of excitatory neurotransmitters and act synergis-
tically with NMDA receptor antagonists.”*

Problems in dealing with dependent and
abstinent patients

The problems that arise in regard to adequate pain
management of opioid-dependent patients result from
a lack of knowledge about addiction by the therapists
themselves, from social prejudice, from an opioid phobia
and from fear of triggering renewed addictive behaviour.
Opioid-dependent patients usually provide inadequate
information about their addiction, fearing that opioids
might be withheld. The abstinent patient fears another
relapse and so compliance with pain therapy often is
inadequate. Not surprisingly, addicts are time-consuming
patients, who usually require a complex perioperative
and postoperative analgesic approach.

It is perhaps surprising that there are no guidelines to
help with managing anaesthesia or analgesia for drug
addicts. There are mainly recommendations from review
articles containing personal experiences.”® An over-
view of the most important perioperative principles is
given below.

In the presence of dependence, withdrawal of the source
triggers a physical syndrome, the basis of which is
sympathoadrenergic overactivity. This, together with
associated cardiovascular stress,®’ can result in an intensi-
fication of the perioperative stress response (Table 1)."
The administration of the aj-adrenergic agonist cloni-
dine can be useful in reducing these symptoms. It
activates presynaptic noradrenergic receptors and so
reduces the release of noradrenaline in the CNS, calming
the excitatory sympathoadrenergic withdrawal syndrome.
"Through neuronal pathways to the mesolimbic dopamine
systems, clonidine inhibits the addiction-activating pro-
cess. Its unwanted side-effects are sedation, hypotension
and bradycardia.

Unrestrained activity of the NMDA system, which is
caused by the acute withdrawal of the dependent sub-
stance, also contributes to pain intensification. The stress
generated triggers further activity in the limbic and the
autonomic systems, building to a crisis in the already
vulnerable addict. An additional effect is reduction of the
pain threshold. Bound in with this are psychological
factors. Affective-emotional centres are closely linked
with nociceptive centres®®**!? explaining why nocicep-
tion is further enhanced by distress and anxiety.”**° The
aim of management is to curb physical and emotional
distress, because these are potential triggers for the
craving for drugs or the relapse into addiction.*” The
reduced stress tolerance of these patients continues even
in abstinence.

European Journal of Anaesthesiology 2013, Vol 30 No 00

Table 1 Scheme of acute opioid effects and withdrawal syndrome
with opposing symptoms

Acute opioid effects Withdrawal syndrome

(dominated by noradrenaline)

(dominated by acetyicholine)

Respiratory depression Hyperventilation, yawn

Analgesia Hyperalgesia
Euphoria Dysphoria
Relaxation Restlessness
Sleep induction Insomnia
Sedation Hypervigilance
Anxiety Fear
Antiemesis Emesis

Hypothermia
Hypomotoric movement
Miosis
Urinary retention
Intestinal atony
Suppression of exocrine
glands (dry skin,
nose, eyes)
Satisfaction

Cold shivering, fever

Hypermotoric movement

Mydriasis

Urinary urge

Abdominal cramps, diarrhoea

Hyperhidrosis, rhinorrhoea,
sneezing, tears

Craving

The variety of the opioid withdrawal syndrome reflects the diverse symptoms of
the acute effect according to Bonnet and Gaspar.'®

Questionnaires can be used to gather subjective and
objective information for measuring symptoms of with-
drawal (Table 2).*"** They are useful for the quantitative
assessment of the intensity of the withdrawal syndrome,
and assist the development of rational prophylaxis and
treatment of withdrawal symptoms.*'*

Anaesthesia management

The addicts are chronically ill. Their numerous comor-
bidities make them at high-risk, especially when needing
major surgery.”® They are also more exposed to psycho-
logical disorders than the general population (Table
3),*% and a higher incidence of both physical and
psychological complications must be expected.**™*
Anxiety, depression, lack of motivation, a lack of insight
toward disease and ‘coping’ strategies as well as a high
therapeutic demand can turn the perioperative phase into
a challenge. The problems are best managed by the
establishment of an interdisciplinary team that includes
surgeons, anaesthesiologists and a psychiatrist or

Table 2 Self-administered scale for opioid withdrawal symptoms:
Subjective Opiate Withdrawal Scale

I feel anxious 01234
1 yawn frequently 01234
I am sweating 01234
My eyes are weeping 01234
My nose is running 01234
I have goose-skin 01234
I have the shivers 01234
I have heat flashes 01234
I have limb and muscle pain 01234
| feel nervous 01234
I feel dizzy 01234
| feel nauseous 01234
My muscles twinge 01234
I have abdominal cramps 01234
I feel as if | would explode in a second 01234

O=not at all, 1=a little bit, 2=moderate, 3=quite, 4 =high (maximum
score =60). Score: mild=4 to 20, moderate =21 to 40, high=41 to 60
(according to Bradley et al.*' and Wesson and Ling*?)
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Table 3 Prevalence rates of comorbidities in substance
dependence (according to International Classification of Diseases
10)

FO organic disorders 1 to 6%
F2 schizophrenia 7 to 25%
F3 affective disorders 7 to 74%
F4 anxiety disorders 5 to 46%
F5 eating disorders 2.7 to 10%
F6 personality disorders 25 to 90%

psychologist experienced in the field of addiction. Peri-
operative therapy is not intended to treat the underlying
disease and must accept the characteristics and special
needs of chronic addiction.

Evaluating dependence

An attempt must be made to obtain as much information
about an individual’s dependence as possible. Answers
should be sought as to which opioids and other substances
are and have been abused, the forms of administration
and the amounts consumed. The duration of consump-
tion should be established and the time and nature of last
drug use. Any history of episodes of abstinence and
withdrawal should be sought together with experience
of complications resulting from intoxication and with-
drawal. If the addict is unhelpful or unreliable, these
questions should be addressed to family and friends.
Analysis of blood and urine can also be helpful.

Premedication

A reassuring conversation with addicts, to create a situ-
ation of confidence, is essential in reducing stress and fear
of pain during the perioperative period. Patients’ con-
cerns have to be addressed and the treatment discussed.
It may seem appropriate to explain the proposed plan to a
partner or friend. Consent for the use of psychotropic
substances must be obtained. This approach is conducive
to transparency and might improve compliance of depen-
dent and abstinent patients. Hopefully, the involvement
of the addicts in their management will reduce self-
medication with unprescribed drugs.

Table 4 [Equivalent doses on the basis of clinical experience

Perioperative pain therapy in opioid abuse 5

Because opioid addicts frequently abuse a number of
drugs, including benzodiazepines, the first choice for
premedication should be antipsychotics or neuroleptics.

A withdrawal episode during the perioperative period
must be avoided and a maintenance plan is required to
ensure that physical and psychological dependence are
stable throughout.***® How this is achieved will differ
according to whether the dependence is based on rec-
reational use or on a chronic pain regimen. For the latter,
the daily oral, transdermal or intravenous opioid dose
must be continued as prescribed up to and including the
day of surgery.

Numerous patients with chronic pain are treated with
highly potent opioids through transdermal application. In
Austria, matrix systems containing fentanyl or buprenor-
phine are approved. These application systems are even
slower than the effects of slow-release formulations such
as that of morphine. Therefore, one should leave patches
containing fentanyl or buprenorphine on during small
procedures that are unlikely to interfere with normother-
mia. After major procedures, hypothermia can occur and
the peripheral circulation can be further reduced by loss
of volume. In these circumstances, the stability of trans-
cutaneous opioid resorption cannot be guaranteed, and it
has proven effective to remove the opioid patch shortly
after inducing anaesthesia, continuing with intravenous
opioid. The dose can be calculated based on the
morphine equivalent.

Addicts with uncontrolled use of street heroin present a
problem of substitution because the purity varies greatly
and finding the appropriate dose is difficult. The avail-
able equivalence scales are based on animal studies or on
clinical experience, and are subject to unpredictable
fluctuation.*” Estimates of equivalence drawn from
clinical practice are not necessarily good guides and doses
must be immediately adjusted if withdrawal symptoms

occur (Table 4).>°

Substitution
There are approximately 30000 addicts in Austria
with problematic opioid use and about 10000 are in a

Substance Dose Methadone equivalent Conversion factor
Street heroin (1g) (40 to 80 mg)

This is a rough estimate because the purity of street heroin is uncertain

Morphine 40 to 80 mg 10mg (4 to 8): 1

There is a clear ‘dependence of direction’: the conversion of morphine to methadone is rarely problematic; often lower doses than mentioned here are
possible (possibly 10: 1); however, the conversion of methadone to morphine is often a problem and may require an increase in dose for a few days

Dihydrocodeine 100 to 120 mg 10mg (10to 12): 1
Can be used for treatment of acute withdrawal symptoms or for short interval substitution
Buprenorphine 2mg 10mg 1: (5 to 6)

Is especially used for lower dose ranges up to about 60 to 80 mg of methadone; however, there is often no satisfactory conversion possible or very high
doses are required

Modified according to Werner.*°

European Journal of Anaesthesiology 2013, Vol 30 No 00
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substitution treatment regimen.' Of these, about 46% are
managed as outpatients and about 65% are inpatients
until stabilised with extended release morphine. Metha-
done is used in about 20 to 25%, and buprenorphine in
about 10 to 21% of cases. Other substances, such as
codeine, are used by only about 1% of patients.

Methadone, a synthetic opioid agonist and NMDA
receptor antagonist, is used mainly in cases of acute
substitution.”® The elimination half-life is highly vari-
able and averages 24 to 36h. If a patient is already
substituted with methadone, the once-daily dose should
be continued through the perioperative period. The
initial dose tends to be in the region of 30 to 40 mg
methadone equivalent per day. Itis possible to titrate the
substitution dose using 10 mg orally every 30 to 45 min,
while being on the alert for the development of with-
drawal symptoms. If these occur, the dose or the time
interval should be increased from once-daily to twice-
daily. Intravenous titration is carried out with 0.5 to 1 mg
every 10min. Each day, the effectiveness must be
reviewed. Because of the long and variable half-life,
the cumulative dose may overtake the development of
tolerance, especially on the second or third day, which
could lead to an overdose.

Other pure p-opioid agonists (morphine, fentanyl,
sufentanil, hydromorphone) can be used for substitution
in the form of an intravenous infusion. An essential
feature of substitution therapy is the concept of the
morphine equivalent for measuring the potency of an
analgesic. Equivalence tables offer choices for different
routes of administration but provide only a rough guide,
not an exact estimation, especially in chronic adminis-
tration.>*>

Buprenorphine, a partial p-agonist and k-antagonist with
a limited maximum effect, is used sublingually for long-
term substitution.®>* Its high affinity for opioid receptors
requires a time interval of at least 6h after the last
consumption of heroin, and at least 24 h after the last
dose of methadone or slow-release morphine, so as not to
cause withdrawal. The duration of effect is estimated at
up to 72 h, so dosing once a day or three times a week at a
higher dose is needed. The initial dose is 2 to 4 mg and
the daily dose 2 to 8 mg.

For minor procedures, buprenorphine can be continued
as a substitute, and sublingual administration is appro-
priate for postoperative analgesia. For planned major
procedures, buprenorphine should be substituted with
methadone or a pure p-opioid agonist to ensure adequate
intraoperative and postoperative pain relief.>>>°

The same doses and procedures also relate to the com-
bination of buprenorphine and naloxone. The latter,
orally or sublingually, does not block the central analgesic
opioid effect; only the intravenous form will trigger with-
drawal. This buprenorphine—naloxone combination is

European Journal of Anaesthesiology 2013, Vol 30 No 00

also used for substitution therapy because it blocks the
potential effect of an illicit intravenous drug.

Substitution with slow-release morphine is carried out
once a day. The initial dose is 200 mg and the daily dose
600 to 800 mg.

Dihydrocodeine has a duration of about 12 h and requires
multiple daily administrations. It is not recommended as
a substitute.

T'ramadol, due to its analgesic ceiling effect and its
potential to lower the seizure threshold, is also unsuitable
as a substitute.

The aim of substitution is to maintain dependence in a
stable form. Additional analgesic drugs are needed to
provide pain relief.

Addicted patients

Therapeutic strategies

The choice of drugs and options for a multimodal perio-
perative analgesia plan depends on clinical criteria and the
nature of the procedure.® Opioids and non-opioids should
be included. The choice of anaesthesia is unlikely to
influence the addiction, and both inhalational and total
intravenous techniques can be used. Pure p-opioid ago-
nists, especially sufentanil, due to its high intrinsic activity,
are highly rated.”” Large fluctuations in the plasma level of
opioids selected for substitution are undesirable if with-
drawal is to be avoided. Continuous intravenous infusion
ensures constant plasma concentrations. Should tachycar-
dia, hypertension and profuse perspiration occur intrao-
peratively, one has to differentiate between insufficient
anaesthesia and the beginning of withdrawal symptoms.
Remifentanil should be avoided to prevent acute devel-
opment of tolerance and of hyperalgesia.*>**3!

Regional anaesthesia

Preference for regional anaesthesia seems to be high in
addicts,>>>% although there are no large prospective
studies to confirm this. Because regional anaesthesia has a
failure rate, and cooperation in this group of patients
cannot be guaranteed, rescue general anaesthesia should
be discussed in advance. Relative contraindications for
the use of regional anaesthesia are systemic infections,
blood clotting disorders and unstable neurological dis-
orders. When possible, a regional analgesia catheter
should be used. An acceptable alternative could be
wound or joint infiltration, shortly before the end of
the operation. Thresholds for local anaesthetic cardio-
toxicity might be reduced in addicts who are also con-
suming cocaine, so care must be taken with dosing.

For epidural analgesia, to intensify the analgesic effect,
either an epidural opioid (sufentanil 0.5 to 0.75 wgml ™
and fentanyl 0.5 wgml ™) or the addition of an a,-agonist
(clonidine 0.5 pgkg ' as a single-shot or 0.25 pgkg 'h™!
as a continuous infusion) is suitable.®®¢!
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Local anaesthetic by continuous infusion or in combi-
nation as part of a regional patient-controlled technique
has an advantage over intermittent administration. At the
same time, systemic administration of non-opioids should
be fully exploited.

Postoperative phase

The same strategies should be continued throughout the
postoperative period, with emphasis on maintaining sub-
stitution to stabilise dependence and prevent withdrawal,
supplemented by an approach to analgesia that meets the
needs of the procedure and the patient. The emergence
phase should be stress-free and so antidotes such as
naloxone, flumazenil and prostigmine should not be
given. A common failing is to underestimate the degree
of postoperative pain in this group, and a plan for supple-
mentation and adjustment is advisable. This is made
simpler if continuous infusion or intravenous patient-
controlled analgesia (PCA) with background infusion is
used. Opioid bolus doses should be increased and lockout
intervals shortened, for example beginning with a bolus
dose of 2 to 3mg piritramide and a lockout time of
10 min.*>**>%%% Short infusions outside PCA with higher
doses of opioid are undesirable. They produce high
concentrations in the blood and brain with the potential
to cause unwanted psychotropic effects.

Once the immediate postoperative phase is passed, oral
slow-release opioids may be used to advantage, titrating
the dose against the pain intensity. To assess this, and
because of possible psychotropic effects, close monitor-
ing should be continued.

Co-analgesics

Co-analgesics are important as part of multimodal analge-
sia and play an important role in the treatment of opioid-
addicted patients. A wide variety of drugs can be
considered.

The  ap-adrenergic  agonist  clonidine (0.1 to
0.2 pgkg 'h ! intravenously or 75 (150) pg two to three
times a day orally and on demand) is a logical choice
because of its opioid-sparing property as well as its anti-
hyperalgesic effect. It also suppresses the symptoms of
adrenergic withdrawal through activation of presynaptic
noradrenergic receptors.®

Several studies show the positive effect of S-(+)-keta-
mine on postoperative pain when given during simul-
taneous opioid use.®”®* Benefit comes from the reduction
of tolerance and hyperalgesia together with an opioid-
sparing effect.’® In one report, the continuous adminis-
tration of S-(+)-ketamine (2.5 pvgkgflminfl) reduced
the daily morphine consumption by one third and
analgesia was improved. It can be given in bolus doses
(0.25 to 0.5mgkg ") or as a continuous infusion (1 to
2 ugkg "min") during the procedure and may be con-
tinued postoperatively.®> When the demand for opioid
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analgesia is high, it can be given as a one-off infusion of 5
to 10 mg to achieve better pain control.

Tricyclic antidepressants (amitriptyline 10 to 25mg at
night, doxepin 10 to 25mg at night) can be a useful
supplement because of their smooth sedating effect.®®

The anticonvulsants gabapentin and pregabalin may
have a role in both perioperative pain treatment and
the prevention of chronic persistent pain. Both sub-
stances have an anxiolytic effect, which can be useful.
Premedication with gabapentin 1200 mg lowered rest
pain intensity and opioid consumption on the first post-
operative day, and reduced chronic persistent pain.
Freedman and O’Hara®’ showed that premedication with
75mg of pregabalin, and a subsequent dose of 75mg
twice daily for 7 days postoperatively, led to significant
opioid-sparing. In a recent and extensive randomised,
placebo-controlled trial, Buvanendran ez 2/.°® gave a pre-
emptive dose of pregabalin 300 mg 1 h preoperatively as
well as 150 mg twice daily for the postoperative period of
14 days. They found a significant reduction in postopera-
tive oral opioid consumption, more rapid mobilisation
and a significantly decreased incidence of chronic neuro-
pathic pain after 3 and 6 months. The optimal dose and
evidence of safe administration have yet to be resolved,
and so currently there is insufficient information to for-
mulate an evidence-based recommendation on its place
in postoperative pain therapy.

Benzodiazepines should be avoided wherever possible
because of their high potential for addiction.

Former addicts

Stress reduction: pseudoaddiction

Again, interdisciplinary management with the aim of
minimising perioperative stress is desirable. As addiction
is a chronic disease, relapse can occur even after many
years of abstinence, though the longer the interval of
abstinence, the lower the risk of relapse. Fear and pain
remain potential triggers for drug craving and the relapse
into addiction.®® Even in abstinence, stress is poorly
tolerated.

Inadequate analgesia in this group can lead to pseudo-
addictive behaviour.®” Because of insufficient analgesia,
the patient calls for more pain relief, and this is mis-
interpreted as addictive behaviour. The same mechanism
is also seen in non-addicted patients. The reluctance of
staff to prescribe opioids triggers major fears in addicts,
which can lead, as a result of comorbid personality
disorders, to a complicated pattern of interaction. The
risk of relapse into active addiction due to restrictive
treatment of severe pain is great.??

Premedication

The high degree of motivation of drug-free patients may
help involve them in the management plan, creating a
basis of trust. Psychological support during the hospital
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stay has a high priority because mental and physical
complications relating to their earlier addiction can com-
plicate management significantly. The choice of preme-
dication must be based on individual needs.

Abstinence syndrome

In ex-addicts whose abstinence is a relatively new event,
attendants must be alert to the development of absti-
nence syndrome,**’" which is characterised by persistent
instability, hyperalgesia and reduced pain threshold,
together with sedation and respiratory depression after
administration of opioids. The duration of this syndrome
can last from months to years.” The first 6 months of
abstinence are critical, because complications or an over-
dose can occur even after small amounts of opioid and
careful monitoring is advisable.

Regional anaesthesia

If the procedure is suitable, regional block in combination
with non-opioids is a preferred option,”®>® unless there
are contraindications or problems with consent,” but
there is no evidence to suggest that it can reduce the
relapse rate. The use of opioids in abstinent patients is
best avoided and so epidural opioid cocktails should be
used only when severe pain is anticipated.*’

Nevertheless, epidural clonidine (0.5 pgkg ™' as a single-
shot or 0.25pgkg 'h™" as a continuous infusion) is
recommended. Indwelling analgesia catheters are useful
for postoperative management.

Systemic balanced analgesia

There are no specific recommendations for general
anaesthesia. Patients in the early phase after termination
of drug consumption may require increased anaesthetic
and analgesic use. An important factor for anaesthesia in
drug-free patients is to first inject the hypnotic and only
then the opioid, to avoid the psychotropic effects of the
latter. Remifentanil should be used cautiously because
of the possible acute development of tolerance and of
hyperalgesia.”®*! w-Opioid agonists such as fentanyl and
sufentanil should be given because of the possible exist-
ence of a protracted abstinence syndrome, but the initial
dose should be 50% of that calculated for non-addicts.
Analgesic administration should be started during the
operation in high enough doses. Also, intravenous load-
ing doses, of piritramide for example, should be given at
this time.

An opioid hangover in immediate postoperative emer-
gence must be avoided. Concerns about re-activating
addiction should not be allowed to interfere with effec-
tive control of pain,’® and dose titration can help to get
this right. Effective monitoring and swift and proficient
pain management will limit unnecessary interruptions
in treatment.
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Although management with non-opioids is desirable, this
is only going to be possible after minor procedures.*®>®
With major procedures, their limitations will be all too
apparent, and strong opioids in low single doses should be
prescribed. For moderate postoperative pain that cannot
be controlled with non-opioids, weak opioids with low
addictive potential should be used. If tramadol is con-
sidered, it must be remembered that a tendency to
epileptic seizures is a contraindication. PCA with an
initial reduced bolus, piritramide 1mg for example,
and a lock out of 10 min, can be titrated against pain
intensity, with adjustments as required.*>>” Whereas
short-lived infusions are undesirable, longer-term, con-
tinuous infusions are beneficial because peaks and
troughs can be avoided. Later, oral slow-release opioids
and non-opioids can be used. Sustained release oxyco-
done in this group should be used with caution due to its
two-phase galenic structure, which contains 25% rapid
release oxycodone. Recommendations for co-analgesics
are the same as those for addicts. Details of suitable drugs
and their doses can be found above.

Conclusion
Addiction is a chronic disease that demands special
management in the perioperative period.

Opioid-dependent patients should be classified as high-
risk patients.

Any management plan requires the following:

(1) Treatment by an interdisciplinary team with a
psychological element that aims for perioperative
stabilisation

(2) A history of drugs and dependence

(3) Substitution therapy to stabilise physical dependence

(4) Avoidance of distress and drug craving

(5) Intraoperative and postoperative stress shielding

(6) Avoidance of inadequate analgesia

(7) Postoperative optimisation of regional or systemic
analgesia with non-opioids or administration of co-
analgesics

(8) Consideration of the complex physical and psycho-
logical comorbidities

Acknowledgements

Assistance with the review: none declared.
Financial support and sponsorship: none declared.

Conflicts of interest: none declared.

References

1 OBIG. Bericht zur Drogensituation 2009. Osterreichisches Bundesinstitut
fir Gesundheitswesen. Wien; 2010.

2 Kopf A, Banzhof A, Stein C. Perioperative management of the chronic pain
patient. Best Pract Res Clin Anaesthesiol 2005; 19:59-76.

3 Hejsted J, Sjegren P. Addiction to opioids in chronic pain patients: a
literature review. Eur J Pain 2007; 11:490-518.

4 Amato L, Minozzi S, Davoli M, Vecchi S. Psychosocial and pharmacological
treatments versus pharmacological treatments for opioid detoxification
(review). Cochrane Database Syst Rev 2011: CD005031.



CE: Namrta; EJA/200858; T'otal nos of Pages: 10;

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

EJA 200858

Fitzgibbon D, Rathmell J, Michna E, et al. Malpractice claims associated
with medication management for chronic pain. Anesthesiology 2010;
112:948-956.

Hakkarainen P, Metso L. Joint use of drugs and alcohol. Eur Addict Res
2009; 15:113-120.

Edgerton L, Loven B, Mounsey A. What are the adverse effects of
prolonged opioid use in patients with chronic pain? J Fam Pract 2011;
60:288-289.

Fiellin DA, Kleber H, Trumble-Hejduk JG, et al. Consensus statement on
office-based treatment of opioid dependence using buprenorphine. J
Subst Abuse Treat 2004; 27:153-159.

Ballantyne JC, Mao J. Opioid therapy for chronic pain. N Engl J Med 2003;
349:1943-1953.

Celerier E, Laulin JP, Corcuff JB, et al. Progressive enhancement of delayed
hyperalgesia induced by repeated heroin administration: a sensitization
process. J Neurosci 2001; 21:4074-4080.

Gilson AM, Ryan KM, Joranson DE, Dahl JL. A reassessment of trends in the
medical use and abuse of opioid analgesics and implications for diversion
control: 1997-2002. J Pain Symptom Manage 2004; 28:176-188.
Ready LB. Postoperative pain management meets addiction medicine.
Acute Pain 2000; 3:181-182.

Streltzer J. Pain management in the opioid-dependent patient. Curr
Psychiatry Rep 2001; 3:489-496.

Lazareck S, Robinson J, Crum R, et al. A longitudinal investigation of the
role of self-medication in the development of comorbid mood and drug use
disorders: findings from the National Epidemiologic Survey on Alcohol and
Related Disorders (NESARC). J Clin Psychiatry 2012; 73:€588-e593.
Bonnet U, Gastpar M. Opioide. In: Gastpar M, Mann K, Rommelsbacher H,
editors. Lehrbuch der Suchterkrankungen. Stuttgart: Thieme; 1999. pp.
237-262.

Koob GF, Ahmed SH, Boutrel B, et al. Neurobiological mechanisms in the
transition from drug use to drug dependence. Neurosci Biobehav Rev
2004; 27:739-749.

Jaffe JH. Drug addiction and drug abuse. In: Gilman AG, Rall TW, Nies AS,
Taylor P, editors. Goodman and Gilman's The pharmacological basis of
therapeutics. 8th ed. New York: Pergamon Press; 1990. pp. 522-573.
Nestler EJ. Molecular mechanisms of drug addiction. Neuropharmacol
2004; 47:24-32.

Treede D. Neural basis of pain. In: Smelser NJ, Baltes PB, editors.
International encyclopaedia of the social & behavioral sciences.
Amsterdam: Elsevier; 2001. pp. 11000-11005.

Kreek MJ, Koob GF. Drug dependence: stress and dysregulation of brain
reward pathways. Drug Alcohol Depend 1998; 51:23-27.

Koppert W, Inmsenn H, Korber N, et al. Different profiles of buprenorphine-
induced analgesia and antihyperalgesia in a human pain model. Pain 2005;
118:15-22.

Beattie CH, Mark L, Umbricht-Schneiter A. Evaluation of the patient with
alcoholism and other dependencies. In: Longnecker DE, Tinker JH, Morgan
GE, editors. Principles and practice of anesthesiology. 2nd ed. St Louis,
Missouri: Mosby; 1998. pp. 537-565.

Mitra S, Sinatra RS, Herz A. Perioperative management of acute pain in the
opioid-dependent patient. Anesthesiology 2004; 101:212-227.

Rapp SE, Ready LB, Nessly ML. Acute pain management in patients with
prior opioid consumption: a case-controlled retrospective review. Pain
1995; 61:195-201.

Koppert W. Opioid induced hyperalgesia. Anaesthesist 2004; 53:
455-466.

Mao J. Opioid-induced abnormal pain sensitivity: implications in clinical
opioid therapy. Pain 2002; 100:213-217.

Vanderah TW, Ossipov MH, Lai J, et al. Mechanisms of opioid-induced pain
and antinociceptive tolerance: descending facilitation and spinal
dynorphin. Pain 2001; 92:5-9.

Angst MS, Koppert W, Pahl |, et al. Short-term infusion of the mu-opioid
agonist remifentanil in humans causes hyperalgesia during withdrawal.
Pain 2003; 106:49-57.

Doverty M, White JM, Somogyi AA, et al. Hyperalgesic responses in
methadone maintenance patients. Pain 2001; 90:01-96.

Doverty M, Somogyi AA, White JM, et al. Methadone maintenance patients
are cross-tolerant to the antinociceptive effects of morphine. Pain 2001;
93:155-163.

Konopka K, van Wijhe M. Opioid-induced hyperalgesia: pain hurts? Br J
Anaesth 2010; 105:555-557.

Compton P, Athanasos LC, Elashoff D. Withdrawal hyperalgesia after
acute opioid physical dependence in nonaddicted humans: a preliminary
study. J Pain 2003; 4:511-519.

Laulin JP, Maurette P, Corcuff JB, et al. The role of ketamine in preventing
fentanyl-induced hyperalgesia and subsequent acute morphine tolerance.
Anesth Analg 2002; 94:1263-1269.

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

Perioperative pain therapy in opioid abuse 9

Koppert W, Wehrfritz A, Korber N, et al. The cyclooxygenase isoenzyme
inhibitors parecoxib and paracetamol reduce central hyperalgesia in
humans. Pain 2004; 108:148-158.

Jage J, Heid F. Anaesthesia and analgesia in addicted patients.
Anaesthesist 2006; 55:611-628.

May JA, White HC, Leonard-White A, et al. The patient recovering from
alcohol or drug addiction: special issues for the anesthesiologist. Anesth
Analg 2001; 92:1601-1608.

Kienbaum P, Thiirauf N, Michel MS, et al. Profound increase in epinephrine
concentration in plasma and cardiovascular stimulation after mu-opioid
receptor blockade in opioid-addicted patients during barbiturate-induced
anesthesia for acute detoxification. Anesthesiology 1998; 88:1154-1161.
Manning BH, Merin NM, Meng ID, Amaral DG. Reduction in opioid- and
cannabinoid-induced antinociception in rhesus monkeys after bilateral
lesions of the amygdaloid complex. J Neurosci 2001; 21:8238-8246.
Neugebauer V, Li W, Bird GC, Hans JS. The amygdala and persistent pain.
Neurosci 2004; 10:221-234.

Breese GR, Chu K, Dayas CV, et al. Stress enhancement of craving during
sobriety: a risk for relapse. Alcohol Clin Exp Res 2005; 29:185-195.
Bradley BP, Gossop M, Phillips GT, Legarda JJ. The development of an
opiate withdrawal scale (OWS). Br J Addict 1987; 82:1139-1142.
Wesson DR, Ling W. The clinical opiate withdrawal scale (COWS). J
Psychoactive Drugs 2003; 35:235-259.

Wallner C, Stéllberger C, Hlavin A, et al. Electrocardiographic
abnormalities in opiate addicts. Addiction 2008; 103:1987-1993.
Reimer J, Verthein U, Karow A, et al. Physical and mental health in severe
opioid-dependent patients within a randomized controlled maintenance
treatment trial. Addiction 2011; 106:1647—-1655.

Khantzian EJ, Treece C. DSM-IIl psychiatric diagnosis of narcotic addicts.
Recent findings. Arch Gen Psychiatr 1985; 42:1067-1071.

Caumo W, Schmidt AP, Schneider CN, et al. Preoperative predictors of
moderate to intense acute postoperative pain in patients undergoing
abdominal surgery. Acta Anaesthesiol Scand 2002; 46:1265-1271.
Dersh J, Polantin PB, Gatchel RJ. Chronic pain and psychopathology:
research findings and theoretical considerations. Psychosom Med 2002;
64:773-786.

Kalkman CJ, Visser K, Moen J, et al. Preoperative prediction of severe
postoperative pain. Pain 2003; 105:415-423.

Reymann G, Gastpar M. Opioidbezogene Storungen. In: Schmidt LG,
Gastpar M, Falkai P, Gaebel W, editors. Evidenzbasierte Suchtmedizin.
Koln: Deutscher Arzte-Verlag; 2006. pp.171-239.

Werner W. Substitutionstherapie. In: Beubler E, Haltmayer H, Springer A,
editors. Opioidabhangigkeit: Interdisziplinare Aspekte fiir die Praxis. Wien:
Springer; 2006. pp. 185-203.

Scherbaum N, Finkbeiner T, Leifert K, Gastpar M. The efficacy of L-
methadone and racemic methadone in substitution treatment for opiate
addicts: a double-blind comparison. Pharmacopsychiatry 1996; 29:
212-215.

Shaheen PE, Walsh D, Lasheen W, et al. Opioid equianalgesic tables: are
they all equally dangerous? J Pain Symptom Manage 2009; 38:
409-417.

Vissers KCP, Besse K, Hans G, et al. Opioid rotation in the management of
chronic pain: where is the evidence? Pain Pract 2010; 10:85-93.
Davies E, Gastpar M. Buprenorphine in the treatment of opioid
dependence. Eur Neuropsychopharmacol 2004; 14:209-216.

Jage J, Bey T. Postoperative analgesia in patients with substance use
disorders. Acute Pain 2000; 3:140-155; 172-180.

Jage J, Jurna I. Opioidanalgetika. In: Zenz M, Jurna |, editors. Lehrbuch der
Schmerztherapie. 2. Aufl. Stuttgart: Wissenschaftliche
Verlagsgesellschaft; 2001. pp. 255-280.

de Leon-Casasola OA. Cellular mechanisms of opioid tolerance and the
clinical approach to the opioid tolerant patient in the postoperative period.
Best Pract Res Clin Anaesthesiol 2002; 16:521-525.

Carrol IR, Angst MS, Clark JD. Management of perioperative pain in
patients chronically consuming opioids. Reg Anesth Pain Med 2005;
29:576-591.

Huxtable CA, Roberts LJ, Somogyi AA, Maclntyre PE. Acute pain
management in opioid-tolerant patients: a growing challenge. Anaesth
Intensive Care 2011; 39:804-823.

de Leon-Casasola OA, Lema MJ. Epidural sufentanil for acute pain control
in a patient with extreme opioid dependency. Anesthesiology 1992;
76:853-856.

Motsch J, Graber E, Ludwig K. Addition of clonidine enhances
postoperative analgesia from epidural morphine: a double-blind study.
Anesthesiology 1990; 73:1067-1073.

Jaksch W. Opiatabhéngigkeit und Schmerztherapie. In: Beubler E,
Haltmayer H, Springer A, editors. Opioidabhangigkeit: Interdisziplinare
Aspekte fir die Praxis. Wien: Springer; 2006. pp. 251-257.

European Journal of Anaesthesiology 2013, Vol 30 No 00



CE: Namrta; EJA/200858; T'otal nos of Pages: 10;

10

63

64

65

66

EJA 200858

Stromer et al.

Gowing L, Ali R, White JM. Opioid antagonists with minimal sedation for
opioid withdrawal (review). Cochrane Database Syst Rev
2009:CD002021.

Haller G, Waeber J-L, Infante NK, Clergue F. Ketamine combined with
morphine for the management of pain in an opioid addict. Anesthesiology
2002; 96:1265-1266.

Himmelseher S, Durieux ME. Ketamine for perioperative pain management.
Anesthesiology 2005; 102:211-220.

Kehlet H, Wilmore DW. Multimodal strategies to improve surgical outcome.
Am J Surg 2002; 183:630-641.

European Journal of Anaesthesiology 2013, Vol 30 No 00

67

68

69

70

Freedman BM, O'Hara E. Pregabalin has opioid-sparing effects following
augmentation mammaplasty. Aesthet Surg J 2008; 28:421-424.
Buvanendran A, Kroin JS, Della Valle CJ, et al. Perioperative oral pregabalin
reduces chronic pain after total knee arthroplasty: a prospective,
randomized, controlled trial. Anesth Analg 2010; 110:199-207.
Weissman DE, Haddox JD. Opioid pseudoaddiction: an iatrogenic
syndrome. Pain 1989; 36:363-366.

Strang J, McCambridge J, Best D, et al. Loss of tolerance and overdose
mortality after inpatient opiate detoxification: follow up study. Br Med J
2003; 326:959-960.



	Perioperative pain therapy in opioid™abuse
	Introduction
	Psychological dependency, addiction and stress as a trigger
	Physical dependency, tolerance and opioid-induced hyperalgesia
	Problems in dealing with dependent and abstinent patients
	Anaesthesia management
	Evaluating dependence
	Premedication
	Substitution
	Addicted patients
	Therapeutic strategies
	Regional anaesthesia
	Postoperative phase
	Co-analgesics

	Former addicts
	Stress reduction: pseudoaddiction
	Premedication
	Abstinence syndrome
	Regional anaesthesia
	Systemic balanced analgesia

	Conclusion
	Acknowledgements

	References



