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Preface

Pain is unpleasant. Pain is serious. Pain leads to suffering. Pain needs to be treated. These facts
motivate our mission as pain physicians.

As physicians, we learn early in medical school what disease means for our patients. We
know that, left untreated, pain can really progress to that continuous suffering that is the dis-
ease state of chronic pain. With a sense of urgency, we treat our patients in pain, we try to heal
them, and we try to comfort them, but how do we achieve the confidence that we are truly
helping them?

A millennia-old symptom, pain is one of the most common complaints we hear in any doc-
tor’s office or in the hospital setting. Despite aggressive treatments, some patients develop
long-lasting, refractory pain. As our therapeutic methods evolved from the old poppy seed
juice to sophisticated, technologically advanced tools, so did our understanding of chronic
pain.

In some instances, however, despite true progress on medical knowledge, clear understand-
ing of pathophysiology, and application of modern interventions to tackle pain, some patients’
pain sets on an unusual course.

Whether side effects of a medication, complications from interventional procedures, or
unusual anatomical variations, we learn very quickly after starting our medical practice that
our patients are unique. The variety of situations we do encounter in a lifetime of practicing
medicine is therefore significant. And that is when clinical experience is important and in some
sense becomes invaluable.

That is why, many times in the hallways of local, regional, national, and international meet-
ings, you will find pain physicians discussing difficult cases with peers. That is why many
meetings have special sessions of “Ask the Experts.”

Sharing expertise, together with formal learning, ensures a true, deep, and profound prog-
ress on understanding of a topic from the incidence/prevalence to complex pathophysiology,
differential diagnosis, and elaborate treatments.

That is the rationale of this current book Challenging Cases and Complications in Pain
Medicine. In many ways, it is an extension of the discussion all of us have had during the years
with our peers. Stemming from the American Society of Regional Anesthesia and Pain
Medicine Fall Annual Meeting sessions of “Ask the Experts,” this book is meant to be a review
of problems, common and uncommon, that may arise in clinical pain practice. Most impor-
tantly, it is meant to contribute to the understanding of unanticipated clinical situations. It aims
also to enhance readers’ medical knowledge through the scholarly contribution to the “discus-
sion” section of each chapter.

In this book, to access the pain physician community’s collective knowledge and experi-
ence, the chapters were assigned to practitioners from both academic and private practices.
Each chapter starts with a description of a clinical scenario. In order to avoid patient source
identification, each of these scenarios represents a combination of at least two clinical cases.
All those clinical situations, however, are based on real-life cases as described by the physi-
cians contributing to the chapter. Thus the entire book represents the collective clinical experi-
ence of the authors.
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Preface

Following the case descriptions, the discussion section of each chapter offers a comprehen-
sive review of the topic brought up by the case description. The reviews are written based on
the most current evidence-based literature and give the reader an updated reference on the
subject described.

This book does not aim to discuss all topics of pain management; however, employing
scholarly expertise from known academicians in the country as well as established practitio-
ners, we hope this collection will be an accessible and broad reference for common and uncom-
mon problems that starting practitioners as well as experienced ones may come across in their
day-to-day pain practice.

Finally, we would like to emphasize the importance of continuing learning; as we complete
our training, our professional journey is really just at the beginning of the road. While during
residency and fellowship we do learn the basis of our profession, it is during our formative
initial years of independent practice as physicians that we actually begin to grow and to use
decision-making skills learned during our training.

As the mother of one of the editors, an accomplished Romanian ophthalmologist, once told
her, you can teach your trainees a clinical manual skill relatively easy. It is the identifying and
optimal treating of complications related to that task that takes a lifetime of learning. In some
ways, we may say that true learning of how to really treat our complex pain patients only starts
with ending our formal fellowship training.

We hope that our readers will enjoy this review book and find relevant information useful
both in clinical practice and for advancing and acquiring medical knowledge. We also hope
that, with this book, clinicians will be better equipped in identifying and treating possible
complications related to pain medicine interventions.

As pain is unpleasant and may lead to suffering, with this book and what it contains, we aim
to help our colleagues in finding the best pain regimen and cure for their patients, as well as
help patients to ease their pain and suffering and achieve a better quality of life through treat-
ments that could possibly minimize complications.

Chicago, IL, USA Magdalena Anitescu, M.D., Ph.D.
La Jolla, CA, USA Mark S. Wallace, M.D.
Chicago, IL, USA Honorio T. Benzon, M.D.
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Opioid Overdose

Gregory Polston

1.1 Case Description

A 54-year-old male is brought to an emergency room via
ambulance. He is obtunded and is breathing shallowly. He
responds minimally to stimulation. His wife states that “he
was sleepy today but had more pain than usual.” She calls for
the ambulance when he stopped breathing. His past medical
history is significant for multiple back surgeries, which have
left him with chronic pain. His wife says his pain has gotten
worse over the past few months. She also reports that he takes
multiple medications for his pain, including opioids, but she
does not know which specific names or doses. He has a long-
standing relationship with his current pain physician, and his
wife believes that he may have recently had his opioid medi-
cation increased, although she is not certain.

His blood pressure is 90/72, heart rate is 105, and respira-
tory rate is 6. Oxygen saturation is 92%, and oral tempera-
ture is 38 °C. The patient is not able to answer questions or
follow commands, although he is arousable with sternal
stimulation. Physical exam shows normal pupils that are
round, equal in size, and reactive to light. A full body exam
shows no signs of trauma or needle marks. No topical patches
are found on his body. Breath sounds are shallow but clear.
The abdomen is soft, and bowel sounds are absent.

Emergency staff begin delivering oxygen. IV access is
obtained, and blood is drawn and sent to the lab. Because an
opioid overdose is suspected, the patient is given 0.4 mg of
naloxone intravenously. His respiratory rate increases, and
his oxygen saturation improves, but he is still confused and
not fully able to follow commands.

A review of the state online prescription monitoring
system shows monthly opioid prescriptions from one pro-
vider. His last opioid prescription was 4 days ago and
shows that oxycodone CR was increased from 20 mg p.o.
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b.i.d. to oxycodone CR 40 mg p.o. b.i.d. Oxycodone/acetamino-
phen 10/325 p.o. g.i.d. was also dispensed on the same date and
at the same dose as the previous month. This document also
shows a prescription for alprazolam 0.5 mg #30 2 months ago.

His wife states that the patient is compliant regarding his
medication and is careful to not take them in a way other
than prescribed. He has seen a psychiatrist in the past for
depression, but his wife does not believe that he has been
overly depressed or anxious recently. He has no prior histo-
ries of overdoses or suicide attempts.

Fifteen minutes after being given the naloxone dose, the
patient becomes groggier, and his saturation levels start to
decrease. A repeat dose of 0.4 mg of naloxone is given.
Again, oxygen saturation quickly improves, and he becomes
more awake.

A finger stick blood sugar test is 90, and a urine immuno-
assay is positive for oxycodone and negative for benzodiaz-
epines and illicit drugs.

Over the next 4 h, he slowly becomes more awake. He
receives three more doses of naloxone. The patient improves
and is able to maintain his oxygen saturation on 2 L via a nasal
cannula. It is determined that he does not need an IV infusion
of naloxone, but he is admitted for overnight observation.

The patient later admits that he took two extra doses of oxy-
codone CR, along with one alprazolam on the morning before
his emergency admission because his pain was really bad. He
was discharged the next morning and sent home with two doses
of naloxone with a nasal spray adaptor for rescue. Both he and
his wife were given instructions on how to recognize the signs
of an overdose and how to use this medication. He was instructed
to follow up with his pain physician as soon as possible.

1.2  Case Discussion

The United States is currently experiencing an epidemic of opi-
oid dependence, abuse, and overdose involving prescription
opioids and illicit use of heroin. It has become increasingly
clear that this epidemic is the result of increased availability of
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prescription opioids. The incidence of opioid overdoses has
more than quadrupled in the United States since 1999 [1]. In
fact, the prevalence of opioid-related overdoses is so great that
it is now the leading cause of unintentional deaths. Currently,
nearly half of all drug overdoses involved prescription opioids.
Additionally, many speculate that the current heroin epidemic
is the result of increased prescribing of opioids for pain because
an overwhelming number of new heroin users report that,
before abusing heroin, they first abused prescription opioids.

1.3 Clinical Findings (Table 1.1)

The possibility of drug overdose should be considered in any
person with altered mental status, especially in patients pre-
scribed or suspected to have access to opioids. Patients can
present with symptoms ranging from coma, somnolence,
confusion, and lethargy to euphoria, agitation, and unusual
behavior [2].

Respiratory depression, with rates less than eight per min-
ute, and decreased tidal volume are always present and
should be a primary finding with this diagnosis. A respira-
tory rate of less than 12 in a patient who is not asleep strongly
suggests acute intoxication. Decreased bowel sounds are
also common due to the paralysis of smooth muscles. Miosis,
which is a common side effect of opioids, is believed to
occur via the Edinger-Westphal nucleus but is not always
seen during an overdose. This inconsistency occurs because
not all opioids cause constriction of the pupil (e.g., meperi-
dine), and the use of other medications such as sympathomi-
metics or anticholinergics may make pupils appear normal or
even dilated [3].

Other signs and symptoms include hypothermia and
hypoglycemia due to exposure and delayed presentation to
health-care providers. If the victim has taken opioids that can
prolong QTc (most frequently methadone), dysrhythmias are

Table 1.1 Clinical findings in opioid overdose

Respiratory depression (RR < 8 breaths/min)

Alerted sensorium (sedation)

Absent bowel sounds

Constricted pupils (inconsistent finding)

Compartment syndrome

Rhabdomyolysis

Hypothermia (if exposure occurs)

Signs of aspiration

Dysrhythmias (QTc prolongation)

Seizures (tramadol/tapenadol/meperidine/non-pharmaceutical
fentanyl)

Signs of other non-opioid drug use/overdose (most overdoses have
multiple classes)

Signs of illicit drug use (needle tracks, endocarditis)

Pulseless/pulmonary edema (end stages)

possible. Seizures can occur with tramadol and tapentadol
through serotonergic effects. In the fall of 2015, the FDA
issued a warning about a large increase in the number of
fentanyl-related seizures and fatalities. It was thought that
this increase was due to illicit use of non-pharmaceutical
fentanyl containing high doses of fentanyl which was also
mixed with heroin and or cocaine [1].

If hypoxia continues after intubation and mechanical
ventilation, pulmonary edema needs to be ruled out. The
primary reason why pulmonary edema develops is because
of reduced intrathoracic pressure secondary to inspiration
against a closed glottis. It has also been hypothesized that
rapid naloxone administration precipitates pulmonary
edema by causing a significant increase in afterload sec-
ondary to a surge in catecholamines. The reasoning is that
this increase in pressure could then lead to interstitial
edema and alveolar filling. This theory, however, is ques-
tioned by some. They argue that pulmonary edema devel-
ops after circulation is restored in the lungs that are
damaged due to the arrest [4, 5].

Another common reason for difficulties with respiration
is aspiration. It is important to remember that aspiration can
also occur with any poisoning, especially when multiple
drugs are involved.

After stabilization of respiration and circulation, the
physical examination should also include palpation of all
muscle groups to rule out compartment syndromes. In addi-
tion, if there is concern that a patient, out of fear of criminal
arrest, may have hidden opioids on his person, a rectal or
vaginal exam should be considered. The body should be
examined for medication patches. They should be removed
immediately, and the skin should be washed with soap and
cool water. Abdominal x-rays can be considered if the patient
is suspected of smuggling swallowed drug packets.

1.4 Laboratory Findings

Serum glucose is a required initial test since hypoglycemia
can mimic an overdose and is quickly correctable.
Electrolytes, serum creatine phosphokinase, and creatine
kinase can be tested when there is concern about rhabdomy-
olysis and myoglobinuria. One should also consider obtain-
ing an acetaminophen level if there is any concern of potential
use. Salicylate testing is not necessary without clinical suspi-
cion or an unexplained anion gap [4].

Urine drug screens have little clinical value in the initial
resuscitation and should not delay the delivery of naloxone.
A positive result from a urine test only detects what medica-
tions have been taken over a period of time. Therefore, posi-
tive results in a urine screen may not be a causal factor. In
addition, treatment is based on opioids as a class and not as
an individual drug.



1 Opioid Overdose

1.5 Treatment of Opioid Overdose

Restoration of ventilation and oxygenation is the priority.
Basic life support and trauma resuscitation protocols should
take precedence before an antidote is considered. If an over-
dose is suspected, attempts should be made to determine
what drug was ingested. If one can ascertain when the drug
was taken, the manner in which the drug was taken, as well
as the amount of drug taken, this information will play a role
in tailoring the resuscitation. By way of example, serum
half-lives of opioids can vary significantly from a few hours
to nearly 60 h for methadone. There are wide ranges in indi-
viduals, due to genetic differences and the patient’s chronic-
ity of exposure to opioids. For suspected prescription
overdoses, reviewing the patient’s medical records and
accessing state prescription monitoring programs can pro-
vide valuable and detailed information. Treatment of illicit
drug overdoses can be an unpredictable task due to the
uncertainty of potency in the drug taken as well as the poten-
tial presence of other adulterating drugs [6].

Naloxone is a synthetic derivative of oxymorphone. It can
be given via parenteral or intranasal methods or through an
endotracheal tube. It is a competitive antagonist with affinity
at the p, d, and k receptors and has no risk of respiratory
depression or abuse. Dosing of naloxone is empiric. Its onset
of action, when given intravenously, is 1-2 min. It peaks by
10 min and has a half-life of 30—80 min.

The most often recommended initial dose is 0.04 mg
intravenously, and based on the individual response, it is

increased every 2-5 min. If given nasally, volumes should
not exceed 1 mL per nostril because higher volumes will not
be absorbed. It is important to note that dosing decisions
should be based on return of respiration and not on reversal
of sedation. This is because complete reversal runs the risk of
precipitating a violent opioid withdrawal and destabilizing
the patient. Further, if the patient is taking prescription opi-
oids for pain, complete reversal through naloxone will lead
to the return of symptoms being treated. Carbon dioxide
monitoring may be a more accurate monitor of the level of
respiration and make the titration of naloxone easier.

Another formulation to prevent the opioid overdose has
been rapidly gaining acceptance in clinical practice. Evzio is
a product that contains two single-use auto-injectors, each
containing 0.4 mg naloxone that is usually prescribed
together with a white and black trainer (Fig. 1.1).

Naloxone causes the release of catecholamines, which
can precipitate acute withdrawal leading to tachycardia,
hypertension, abdominal cramping, vomiting, diarrhea, and
agitation. These symptoms can be especially dangerous in
patients with cardiovascular disease and in neonates born to
opioid-dependent mothers. Naloxone must be used with
caution in patients with seizures, and its use must be
avoided in treatment of suspected meperidine-induced
seizures.

Fifteen milligrams of naloxone is considered the upper
limit, but no maximum dose has been established. An apneic
patient without a pulse may receive higher initial doses.
Patients who are opioid dependent may also require higher

Fig. 1.1 Evzio is a product
that is supplied with two
auto-injectors, each
containing 0.4 mg naloxone
and a black and white trainer.
It is increasingly prescribed
for patients on long term and
high doses of opioid
medication to likely prevent
overdose
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doses. Initial improvements in respiration, especially in
patients who are not opioid naive, are frequently transient,
making the need for readministration of naloxone necessary.
Naloxone infusions should be considered if multiple doses
are required and the patient continues to relapse. The con-
centration and rate of the naloxone infusion are again based
on the patient’s respiration. But as a general guide, begin by
giving two-thirds of the initial naloxone dose every hour and
then titrate down as respiration is restored.

Naloxone’s only adverse effect is inducing withdrawal in an
opioid-dependent patient. If the dose given during the resusci-
tation “overshoots” the reversal and signs of opioid withdrawal
develop, do not attempt to counteract this error by giving the
patient more opioids. This is because the half-life of naloxone
is usually much shorter, and giving more opioids will only
compound the problems of respiratory depression later. In
addition to the previously stated danger, complete reversal can
also cause the patient to become very agitated and combative.
This in itself can be an emergency due to safety concerns for
the patient as well as health-care providers. There are also case
reports of patients who have left the hospital against medical
advice despite having a great risk of relapsing. Slower and
more controlled emergence is always safer. This is in part why
lower initial doses of naloxone are recommended [4].

If naloxone fails to change or improve symptoms, other
conditions or causes should be considered. Similar presenta-
tions to an opioid overdose include head trauma, cerebrovas-
cular accidents, electrolyte abnormalities, and sepsis.

Suction of gastric contents can be considered, but clinically
it has limited effects, and activated charcoal is not beneficial if
ingestion occurred more than an hour before admission. In
rare refractory cases, cerebrospinal fluid lavage can be consid-
ered. This is most common in a patient who has overdosed
from an intrathecal opioid pump. In patients with elevated
temperatures, aspiration or endocarditis from intravenous drug
use should be considered. Sending a patient for dialysis is not
recommended due to opioid’s large volume of distribution
(1-10 L/kg). Seizures are associated with tramadol, tapent-
adol, propoxyphene, and meperidine. Partial opioid agonists
and mixed opioid agonists/antagonists such as buprenorphine
may require high doses and longer infusions of naloxone.

In the case of opioid overdose, pulmonary edema is not
due to fluid overload. Therefore, the use of diuretics should
not be given and can in fact worsen associated renal failure.
Rhabdomyolysis, myoglobin-induced renal failure, and com-
partment syndromes secondary to prolonged immobility in a
comatose patient complicate resuscitation and need individu-
alized treatment. Before the dose of acetaminophen in opioid
combination products was reduced by FDA mandate, liver
failure was frequently found in prescription opioid-related
overdoses. Today the incidence is less likely. Nevertheless,
this should be ruled out if there is any question about inges-
tion of acetaminophen. It is also important to remember that

acetaminophen toxicity may not become clinically apparent
until after the initial resuscitation is completed [7].

When heroin is the only drug involved in an overdose,
single doses of naloxone have been shown to be the only
intervention needed, due to similar half-lives of these two
drugs. But with methadone or other sustained release opi-
oids, prolonged infusions of naloxone may be needed.

Remember too that naloxone will not block the respiratory
effects of other non-opioid sedatives. For example, the respi-
ratory depression caused by benzodiazepines or alcohol will
not be changed with delivery of naloxone. But empiric use of
flumazenil for suspected combined opioid and benzodiaze-
pine overdose is not recommended. There is the possibility of
a withdrawal seizure or loss of the protective effect of benzo-
diazepines in a patient who has also ingested a pro-convulsant
drug. Opioids are clinically much stronger respiratory depres-
sants then GABA agonists. Therefore, the need to reverse
benzodiazepines may not be necessary for successful resusci-
tations [8]. Also not recommended in the treatment of drug
overdoses is the use of stimulants, ice baths, or “smelling
salts” to reverse or “wake up” an obtunded patient.

1.6 Risk Factors for Overdose (Table 1.2)

Groups with increased risk for opioid overdose include non-
Hispanic whites, those with a history of chronic pulmonary
disease, substance abuse, mental health issues, and low
socioeconomic status. A history of a prior overdose and fre-
quent emergency room visits are also independent risk fac-
tors [9, 10]. Children and elderly patients are more vulnerable
to overdose and more likely to experience a poor outcome.
Overdoses in children are more problematic due to their
smaller body weight and differences in their immature
metabolisms. The elderly differ in that they are more likely

Table 1.2 Risk factors for opioid overdose

White non-Hispanic

Age < 35 years (more likely heroin)

Age > 65 years (more likely prescription opioids)

Liver disease

Kidney disease

Pulmonary disease

Cardiac disease

Sleep apnea

Psychiatric history

Substance abuse

Prior overdose

Recent increase in prescription opioid dose
Total daily dose >50 MME*
Concurrent use of sedatives and/or stimulants

Recent release from incarnation

“Morphine milligram equivalents per day
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to have renal insufficiency, chronic obstructive disease,
altered liver function, or sleep apnea [10, 11].

Men, despite their much higher rates of abuse and depen-
dence, are only slightly more likely than women to die from
an overdose. In both sexes, the highest rates of death second-
ary to both heroin and prescription opioids occur between
the ages of 19 and 35 years. After the age of 35, overdose is
more likely due to prescription opioids.

Total opioid dose per day is an independent risk factor
that has been seen in multiple studies. The use of extended
release/long-acting prescription opioids (ER/LA) can
increase the risk of overdose due to higher total doses and
prolonged effects. Concurrent use of benzodiazepines or
other sedatives with prescription opioids increases the risk of
both nonfatal and fatal overdoses. It is also worth noting that
recently released prisoners are at high risk for overdoses due
to loss of tolerance during incarceration.

Because individual opioids metabolize differently, the risk of
overdose also varies with the individual drug [14]. For example,
heroin, a prodrug, is first metabolized to 6-monacetylmorphine
(6 MAM) and then to morphine. Morphine is slow to cross the
blood-brain barrier, but 6 MAM quickly penetrates it. Thus,
heroin, by crossing the blood-brain barrier as 6 MAM, is metab-
olized to morphine within the central nervous system. This
means that morphine, a long-acting respiratory depressant, has
greater penetration of respiratory centers via heroin than when it
is taken on its own. This leads to a greater risk of respiratory
depression with heroin. Another example of how metabolism
can alter risk can be seen in examining the clearance of metha-
done. The primary step in eliminating methadone from the body
is N-demethylation via cytochrome P450 3A4. Inhibition of this
enzyme by other medications or individual variation will sig-
nificantly delay the removal of this drug and increase the poten-
tial for oversedation.

1.7  Unique Aspects of Opioid Metabolism
Tolerance to respiratory depression is slower to develop
than other opioid side effects [12]. Tolerance is also not
complete and can vary with time. This means that patients
who are prescribed opioids over longer periods of time,
even while taking the same dose, are still at risk for over-
dose. Further, when total daily opioid dose increases to
counteract tolerance to analgesic effects, tolerance to respi-
ratory depression may not have changed to the same degree.
This may explain why overdoses are frequently seen shortly
after even small dose increases. This same concern is pres-
ent in individuals who abuse opioids because the tolerance
to euphoric effects also develops more quickly than toler-
ance to respiratory depression.

Tolerance to opioids is not completely mediated by p
receptors, and conditioning and learning also plays a part in
tolerance. Taking opioids in new environments has shown to
lower tolerance and increase the risk of overdose [3]. In one
study, a disproportional number of heroin overdoses occurred
in locations where the addict had not used this drug before
[13]. Whether this applies to prescription opioid overdoses is
not known, but this type of conditioning and learning plays a
role in pain behavior.

The pharmacokinetics of opioids can be greatly altered
during an overdose. Therefore, relying on normally expected
clearance times and half-lives can be very dangerous.
Ingestion of a large number of pills can lead to altered absorp-
tion as well as delayed gastric emptying. Further, if enzymatic
elimination is overwhelmed, small amounts of opioid absorp-
tion can lead to large increases in plasma concentrations.
Elimination will also switch from a percentage decrease in
drug levels to a constant fixed amount. These factors can
increase the severity and length of respiratory depression.
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Polypharmacy and Drug-Drug
Interactions: Methadone

Randall W. Knoebel and David M. Dickerson

2.1 Case Presentation
A 69-year-old male presents to the pain clinic with a history
of seronegative rtheumatoid arthritis, multiple lumbar spine
surgeries for radiculopathy, chronic myalgias, cervicalgia,
and recently diagnosed antecedent acute myelogenous leu-
kemia (AML). He suffers from severe neck and low back
pain that at one time responded to oxycodone and fentanyl
patch and triggers point injections with steroid, local anes-
thetic, and botulinum toxin, and physical therapy.
Unfortunately, his symptoms have progressively worsened,
deteriorating his ability to function. He was referred to the
pain clinic after an emergency department visit for refractory
pain symptoms. He had tried, without relief, NSAIDS, acet-
aminophen, gabapentin, amitriptyline, tizanidine, cycloben-
zaprine, baclofen, and hydrocodone. Pain not only impaired
his function significantly but also was affecting his sleep,
relationships, and mood. His range of motion was unremark-
able, but he was diffusely tender across his upper back and
upper pelvis. Numbness and weakness were absent.

The patient was prescribed oral methadone 5 mg every
8 h with immediate-release hydromorphone for breakthrough
pain. Oxycodone was discontinued; baclofen and a short
course of diclofenac were initiated. His pain and function
improved in the following days and weeks. Methadone was
gradually titrated to 7.5 mg orally every 8 h and denied side
effects from the therapy. During this time, he was enrolled on
a clinical trial for the treatment of his AML using a combina-
tion of azacitidine, high-dose cytarabine, and mitoxantrone.
His therapy was complicated by persistent neutropenic fevers
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and radiographic evidence identifying a probable invasive
fungal pneumonia, at which time voriconazole therapy was
initiated. The oncology clinic decreased the tamsulosin dose
while the patient was taking voriconazole. The potential for
an interaction with methadone was not noted or discussed
with the patient or prescribing pain physician. During the
following 2 weeks, the patient’s control of pain continued to
improve, but he and his wife reported increased and progres-
sive sedation, fatigue, and cognitive dysfunction. The deci-
sion was made to halve the methadone dose during
voriconazole treatment. Within a week the patient experi-
enced a resolution of the aforementioned side effects. His
pain remained well controlled, and AML remission permit-
ted a 2-month vacation to Florida. Unfortunately, the patient’s
AML relapsed 3 months later and shortly thereafter suc-
cumbed to an episode of severe sepsis.

2.2  Discussion

Methadone is a synthetic opioid discovered in Germany in
1937 and approved by the US Food and Drug Administration
(FDA) in 1947 for a number of pain-related syndromes. It is
available as a racemic mixture of the L-stereoisomer, levo-
methadone, responsible for the mu, kappa, and delta opioid
binding and a D-stereoisomer, dextromethadone, responsible
for blocking the NMDA receptor [1]. This unique pharma-
cology partially explains methadone’s apparent increased
potency when administered to patient’s already taking
another opioid. Furthermore, methadone seems to offer a
broader coverage of multidimensional pain syndromes—
including ones only partially responding to opioids. In recent
year, methadone has garnered interest based on its unique
pharmacology, potential efficacy in difficult to treat pain
syndromes, and low cost. Yet unique challenges are posed by
dosing a medication with an uncertain potency, a long and
variable half-life, and numerous pharmacokinetic and phar-
macodynamic drug-drug interactions.
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Methadone is readily absorbed after oral administration
with approximately 85% of the dose reaching the blood-
stream, three times that of morphine [2]. Unlike other opi-
oids, methadone has a rapid and extensive drug elimination
phase (a-elimination) from the bloodstream into the adipose
tissue (analgesic period) followed by a slow and variable
elimination phase (p-elimination) that does not contribute to
additional analgesia but attenuates withdrawal [3]. Delayed
B-elimination may result in drug accumulation and toxicity
[4]. Methadone is highly bound to a-1 acid glycoprotein
(AAG), a plasma protein and acute phase reactant. As a result
nonprotein bound (active) drug fluctuates during times of
stress, opioid dependence, malignancy, and coadministration
of other highly protein-bound medications [5, 6]. Methadone’s
metabolism is highly reliant on the hepatic cytochrome
enzyme system primarily CYP3A4 and, to a lesser extent,
CYP2B6, CYP2D6, and CYP1A2, resulting in two biologi-
cally inactive metabolites via N-demethylation [7]. High reli-
ance upon the CYP system, particularly CYP3A4, predisposes
methadone to a myriad of drug-drug interactions.

The World Health Organization reports that drug interac-
tions are a leading cause of morbidity and mortality [8].
Although methadone represents less than 5% of all opioid
prescriptions dispensed in the United States each year, it is
identified in more than a third of opioid-related deaths with
drug interactions frequently being implicated [9, 10]. A
drug-drug interaction is the pharmacologic or clinical
response to the coadministration of two or more drugs or
substances beyond that expected from the known effects of
the drugs given individually resulting in a synergistic, antag-
onistic, or idiosyncratic outcome [11]. Drug interactions are
pharmacokinetic, if a drug alters the absorption, distribution,
or elimination of a second drug, or pharmacodynamic, if
multiple drugs act on the same receptor, site of action, or
physiologic system [11].

Pharmacokinetic interactions are influenced by the degree
to which a drug reduces (inhibits) or increases (induces) the
activity of the target enzyme. CYP3A4 inhibitors are classi-
fied as either strong, moderate, or weak, based on the increase
in exposure they cause in sensitive CYP3A4 substrates
(Table 2.1). In our patient, methadone, a CYP3A4 substrate,
was coadministered with voriconazole, a strong CYP3A4
inhibitor. Systemic exposure of methadone increased when
metabolism of methadone was impaired, resulting in the
increased and progressive sedation, fatigue, and cognitive

Table 2.1 Classification of CYP3A4 inhibitors

Strong CYP3A4
inhibitors

(cause > fivefold
increase in AUC of
sensitive CYP3A4
substrate)

Moderate CYP3A4
inhibitors

(cause > 2 but <
fivefold increase in
AUC of sensitive
CYP3A4 substrate)

Weak CYP3A4
inhibitors

(cause >1.25 but
<fold increase in
AUC of sensitive
CYP3A4 substrate)

dysfunction. Pharmacodynamic interactions such as the
potential to cause QTc prolongation and additive respiratory
depression or sedation should be considered when initiating
or maintaining a patient on methadone.

Prolonged QTc interval and ECG abnormalities have been
reported in methadone-treated patients leading to the devel-
opment of torsades de pointes and sudden death [12]. Torsades
de pointes (TdP) is often caused by drugs that block potas-
sium current channels in cardiac myocytes or in patients with
a prolonged QT interval (>500 ms elevates risk). Methadone
blocks the cardiac human ether-a-go-go related gene (HERG)
potassium channel producing negative chronotropic proper-
ties [13]. Many factors contribute to QT interval prolongation
and subsequent progression to TdP, such as age, female gen-
der, hypokalemia, severe hypomagnesemia, bradycardia,
recent conversion from atrial fibrillation, congestive heart
failure, subclinical long QT syndrome, baseline QT interval
prolongation, ion-channel polymorphisms, and concomitant
medications [14]. The relative impact of each of these risk
factors is unknown, but all must be considered before metha-
done or another therapy is started that increases the risk for
QT prolongation. The effect on the QT interval is dose related
and robust in patients taking greater than 100 mg orally every-
day or with lower doses in cocaine users [15]. Preexisting QT
prolongation appears to be a serious risk factor for drug-
induced arrhythmia and remains the most consistent predictor
in the development of TdP [16]. The international regulatory
guidance for drug development suggests a gender-indepen-
dent categorical threshold for QT prolongation of 450 ms
[14]. In patients with long QT syndrome, a QTc interval
>500 ms was associated with an odds ratio for syncope or
sudden death of 4.2 [17]. Therefore, methadone should not be
prescribed for patients with a QTc of >500 ms at any time.
Alternative opioids should be considered in patients with a
baseline QTc >450 ms, assuming all modifiable risk factors
have been corrected.

When considering a patient’s candidacy for methadone
treatment, initial assessment must include concomitant
medications, the use of illicit substances, personal and
family history of structural heart disease, and personal his-
tory of arrhythmia. Additionally, a review of a recent ECG
evaluating the QTc interval is recommended for patients
with baseline risk factors for prolongation of the QTc
interval prior to initiating methadone therapy. Obtaining
an ECG for such evaluation may be necessary. Figure 2.1
provides a stepwise approach for safely initiating metha-
done therapy. Concomitant medications should be evalu-
ated for their ability to influence methadone’s metabolism
through CYP3A4 as well as potential to cause overlapping
toxicity (i.e., somnolence or respiratory depression) or
QTc prolongation. If a drug-drug interaction is identified,
consider discontinuation or reduction of the dose of the
offending medication. Once methadone is initiated, close
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Fig. 2.1 Methadone
initiation and monitoring
algorithm
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a QTc prolonging
medication?
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<

not recommended

monitoring is necessary. Overdose symptoms are typically
not observed after a single dose but tend to accumulate
over several days’ dosing [18]. After monitoring for poten-
tial interactions, the methadone dose may be adjusted.
When CYP inducers or inhibitors are coadministered,
heightened monitoring is required [17]. Table 2.2 lists the
medications with known interactions with methadone.
Because novel therapeutics are continually emerging (44
drugs were granted FDA approval in 2014), the potential
for drug-drug interactions increases necessitating vigi-
lance and consultation with a medication expert.
Additionally, the vast majority of patients receiving meth-
adone are also on other drugs for associated comorbidities
or pain. Thus polypharmacy should be considered the rule
rather than the exception. A number of approaches to miti-
gate the risks for drug-drug interactions have been sug-
gested [19]: (1) At each visit, review with the patient each

QTc < 450 ms

Yes

No Repeat ECG within 30 days

of methadone initiation or
dose increase, addition of
QTec prolonging medication
or change in clinical status

medication being taken and document the medication and
dose. (2) Advise the patient to contact you if any physician
has made any additions or changes to their medication
regimen. (3) Educate the patient about potential side
effects and potentially lethal side effects. (4) Educate the
patient that street drugs, over-the-counter medications, and
herbal supplements can accentuate drug-drug interactions
and increase the risk of side effects. (5) Initiate the suscep-
tible drug at a low dose and increase the dose gradually
after assessing response. (6) Keep the dose of the inhibitor
low or increase slowly. (7) Consider utilizing drugs that
are metabolized by multiple P-450 enzymes rather than
one CYP system. (8) Be aware of which drugs are strong
inhibitors of the CYP system. (9) Therapeutic drug moni-
toring is indicated if relationship exists between drug-level
and toxicity. (10) Utilize a computer software program to
identify drug-drug interactions or consult with a pharmacist
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or medication expert. And perhaps, most importantly,

Table 2.2 (continued)

patients should be educated to fill all medications at the Sedative or
same pharmacy, so that the pharmacist can identify poten- Effects on respiratory
tial drug interactions. methadone Effec.ts on | depressant
Drug levels QTc interval | effects
Table 2.2 Clinically significant methadone drug-drug interactions Tricyclic antidepressants
Sedative or Amitriptyline Increased

Effects on respiratory Desipramine Increased

methadone | Effects on | depressant Imipramine Increased
Drug levels QTec interval | effects Nortriptyline Increased
Antibiotics Protriptyline Increased
Ciprofloxacin Increased Urinary alkalinizers
Clarithromycin Increased Increased Bicitra Increased
Erythromycin Increased Increased Polycitra Increased
Itraconazole Increased Verapamil Increased
Ketoconazole Increased Other
Fluconazole Increased Aprepitant Increased
Voriconazole Increased Cimetidine Increased
Posaconazole Increased Cocaine Decreased Increased
Rifampin Decreased Disulfiram Increased
Anticonvulsants Ethanol Decreased Increased
Carbamazepine Decreased Grapefruit juice or Increased
Phenytoin Decreased whole fruit
Antihistamines Omeprazole Increased
Diphenhydramine Increased St. John’s wort Decreased
Promethazine Increased
Antipsychotics
Quetiapine Increased Increased
Barbiturates Key Points
Phenobarbital Decreased Increased e Methadone while highly effective poses unique chal-
Benzodiazepines lenges due to a long and variable half-life and numerous
Alprazolam Increased drug-drug interactions.
Cl_orazepate Increased e Close patient monitoring is imperative particularly in the
Diazepam Increased days following methadone initiation, dose increase, or
Estazolam Increased initiation of concomitant medications known to influence
s e e,

8 e Evaluation of the QTc interval is recommended for all
Midazolam Increased . . . L.
Triazolam ro—. patients prior to startu'lg. méthadone the.:rapy and within

. 30 days of methadone initiation or dose increase.
Zopiclone Increased
Zolpidem Increased
HIV medications
Abacavir Decreased References
Nev1rz.1p1f1e Decreased 1. Gaertner J, Voltz R, Ostgathe C. Methadone: a closer look at the
Delavirdine Increased controversy. J Pain Symptom Manag. 2008;36(2):e4—6.
Efavirenz Decreased . Gourlay GK, Cherry DA, Cousins MJ. A comparative study of
Ritonavir-lopinavir Decreased the efficacy and pharmacokinetics of oral methadone and mor-
Nelfinavir Decreased phine in the treatment of severe pain in patients with cancer. Pain.
Amprenavir Decreased 1986;25:297-312. . . .
. Bruera E, Sweeney C. Methadone use in cancer patients: a review.

Atazanavir Decreased J Palliat Med. 2002;5(1):127-38.
Selective serotonin reuptake inhibitors . Ettinger DS, Vitale PJ, Trump DL. Important clinical pharmaco-
Fluvoxamine Increased logic considerations in the use of methadone in cancer patients.
Nefazodone Increased Can(;er Treat Rep, 1979;63:45?—9. . .

. . Garrido MJ, Aguirre C, Troconiz IF, et al. Alpha 1-acid glycoprotein
Paroxetine Increased (AAG) and serum protein binding of methadone in heroin addicts with

abstinence syndrome. Int J Clin Pharmacol Ther. 2000;38(1):35-40.
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Opioid Withdrawal

Mark S. Wallace and Alexander Papp

3.1 Case Description
A 63-year-old male presents to the pain clinic for a new
patient evaluation. At age 40, he was in a motorcycle acci-
dent and sustained a left brachial plexus avulsion injury. He
reports constant burning and shooting pains into his left
upper extremity. Current pain level is 8/10 with a range of
6-10/10. He reports that the left arm feels cooler than the
right with color changes and some involuntary muscle
movements. He denies allodynia or hyperalgesia. He has
tried multiple medications including anticonvulsants, anti-
depressants, benzodiazepines, and various opioids. He is
currently taking sustained release oxycodone 30 mg four
times per day with oxycodone 30 mg six to eight times per
day. On review of records from his primary care physician
who is prescribing the opioids, there are multiple entries of
the patient running out early, noncompliance, and excessive
demands for higher doses. The patient admits that the opi-
oids are not really effective in treating his pain and would
like to get off but every time he tries to reduce the dose, he
experiences severe withdrawal syndrome. He has never
tried to slowly taper them. He expresses a desire to get off
of them stating that he feels like they are an “albatross”
around his neck.

Review of systems is positive for a sleep disturbance,
fatigue, anxiety, and depression.

Physical exam reveals significant weakness in the entire
left upper extremity. Temperature is about 3 °C cooler than
the right. Skin color is slightly pale. There is no allodynia or
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hyperalgesia. Neck shows pain with extension and rotation
with some paraspinous muscle tenderness.
Problem list and diagnosis include:

Neuropathic pain secondary to brachial plexus avulsion
Opioid dependence

Depression

Anxiety

s

Cervical spine MRI shows severe multilevel disk degen-
eration with multilevel spinal stenosis, left > right.

Treatment plan is discussed with the patient and consists
of the following steps:

1. Initiate an opioid taper.

2. Refer to psychology.

3. Refer to addiction psychiatrist for a Suboxone detoxifica-
tion if indicated.

4. Start bedtime dose of gabapentin with titration increase.

The patient was given an opioid taper schedule with a
return visit in 1 week. He calls the clinic after 4 days stating
he is out of his opioid and was self-medicating due to pain
increase.

3.2 Case Discussion

3.2.1 Biology of Opioid Tolerance,
Dependence, and Withdrawal

Opioid tolerance, dependence, withdrawal, and addiction
are the result of changes in the brain resulting from chronic
opioid exposure. Most pain patients taking opioids chroni-
cally will develop tolerance and dependence resulting in
withdrawal syndrome with abrupt cessation. This is in
contrast to addiction which involves intense drug craving
and compulsive use. Opioid withdrawal is one of the most
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powerful factors driving opioid dependence and addiction.
There is no fine line between opioid dependence and addic-
tion as many patients on chronic opioids exhibit behaviors
suggesting addiction. Are the patients addicted, or are they
trying to avoid the withdrawal syndrome? This creates a
complexity that causes great challenges in using this class
of drug to treat chronic pain.

Opioid withdrawal is the result of adaptations on multiple
areas of the brain including the mesolimbic (midbrain)
reward system, ventral tegmental system (VTA), nucleus
accumbens (NAc), locus ceruleus, and periaqueductal gray.
Activation of the mesolimbic system by the opioids gener-
ates signals in the VTA resulting in the release of dopamine
(DA) from the NAc resulting in feelings of pleasure. Neurons
in the LC produce noradrenaline (NA) which upon release
will stimulate wakefulness, breathing, blood pressure, and
general alertness. Opioids suppress NA release resulting in
drowsiness, respiratory depression, and low blood pressure.
The PAG is rich in opioid receptors and endogenous opioid
peptides and mediates many physiological functions. This
suggests that the PAG plays a key role in dependence and
withdrawal syndrome [1, 2].

Opioid withdrawal only results in patients who con-
sume opioids over a long period and who have developed
tolerance. Tolerance refers to the decrease in effectiveness
of the opioid with continuous use. Different organ systems
show differential levels and rates of tolerance. Pupillary
miosis shows little or no tolerance; constipation, nausea,
analgesia, respiratory depression, low blood pressure, and
sedation show moderate tolerance, and euphoria shows
rapid tolerance. Over time, tolerance can develop to the
pleasure, and opioid abusers continue to consume the opi-
oids not for the pleasure but to avoid the withdrawal syn-
drome. Interestingly, this feeling of pleasure is blunted in
the presence of pain thus chronic pain patients consuming
opioids do not necessarily experience the pleasure; how-
ever, tolerance to the analgesic effects results in the need
for higher doses, dependence, and severe withdrawal with
abrupt cessation. It is unclear why there is this differential
tolerance between systems, but it is thought to result from
differences in functional receptor reserve. In other words,
miosis requires a lower receptor activation than analgesia.
Opioid tolerance involves multiple levels of the nervous
system including mu-receptors, intracellular signaling
mechanisms, and supraspinal sites. The effects of chronic
opioid exposure on receptors is controversial. Mechanisms
proposed include receptor internalization and dephosphor-
ylation, but there is no firm consensus [3, 4]. Intracellularly,
chronic opioid exposure initiates adaptive counter regula-
tory changes resulting in return of neurotransmitter release
to more normal levels. Thus higher doses are required to
achieve more neurotransmitter release [5]. This adaptation

will occur in the areas of the brain described above result-
ing in tolerance.

In the presence of the tolerance to the opioids described
above, the LC neurons will adjust by increasing their level of
activity and offset the suppressive effects of the opioids
resulting in the patients feeling normal. However, with
abrupt cessation, there is a dramatic increase in NA release
resulting in the withdrawal syndrome [5].

3.2.2 Opioid Withdrawal Syndrome

Abrupt cessation of an opioid or administration of an opi-
oid antagonist in patient receiving chronic opioids will
result in signs and symptoms of withdrawal including
abdominal cramping, diarrhea, rhinorrhea, sweating, ele-
vated heart rate, increased blood pressure, irritability,
dysphoria, hyperalgesia, and insomnia. These symptoms
are the result of a norepinephrine surge in the brain [5].
The onset and duration of the withdrawal will vary
depending on the pharmacokinetics of the opioid. Abrupt
cessation of morphine will result in withdrawal syndrome
within 24 h and lasting 7-10 days. Methadone, which has
a much longer half-life, will have more of a slower and
sometimes less intense withdrawal syndrome. Sustained
or controlled release opioids will have a delayed onset
after full release of the opioid. Patients who experience a
withdrawal syndrome are often misled into assuming they
need the opioids forever. Administration of an antagonist
will result in immediate withdrawal syndrome. Although
opioid withdrawal is usually not life threatening, acute
withdrawal after antagonist administration has been
reported to result in neurogenic pulmonary edema, acute
respiratory distress syndrome, respiratory failure, and
death [6]. If administering an antagonist to reverse seda-
tion and respiratory depression, it is recommended that
dosing be given incrementally. However, in the case of
respiratory arrest and unconsciousness, a full dose should
be administered.

Opioid withdrawal usually goes through three phases.
Phase 1 (acute withdrawal) begins about 12 h after the last
dose of opioid (up to 30 h for methadone), peaks around
3 days, and lasts for about 5 days. Symptoms include depres-
sion, insomnia, nausea, vomiting, diarrhea, and abdominal
cramps. Phase 2 lasts about 2 weeks as the body is adjusting
the imbalance in brain neurotransmitters caused by the
chronic opioids. Symptoms include chills, dilated pupils,
and leg cramps. Phase 3 is the least severe and lasts any-
where from 1 week to 2 months. Symptoms include anxiety,
restlessness, and insomnia (http://balboahorizons.com/wp-
content/uploads/2013/06/Opiate-Withdrawal-Timeline-
Infographic.png).
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3.2.3 Assessment of Opioid Withdrawal
The DSM-5 criteria for opioid withdrawal are as follows:

1. Either of the following:

(a) Cessation of (or reduction in) opioid use that has
been heavy and prolonged (several weeks or longer)

(b) Administration of an opioid antagonist after a period
of opioid use

2. Three (or more) of the following, developing within min-
utes to several days after criterion A:

(a) Dysphoric mood

(b) Nausea or vomiting

(¢) Muscle aches

(d) Lacrimation or rhinorrhea

(e) Pupillary dilation, piloerection, or sweating
(f) Diarrhea

(g) Yawning

(h) Fever

(i) Insomnia

3. The symptoms in criterion B cause clinically significant
distress or impairment in social, occupational, or other
important areas of functioning.

4. The signs or symptoms are not due to another medical
condition and are not better accounted for by another
mental disorder, including intoxication or withdrawal
from another substance [7].

There are several validated scales used to assess opioid
withdrawal severity. The most commonly used tool is the clin-
ical opioid withdrawal scale (COWS) which is an 11-item
scale administered by a clinician. The total score is the sum of
all 11 items (5—12 = mild, 13-24 = moderate, 25-36 = moder-
ately sever, more than 36 = severe withdrawal) [8]. The objec-
tive opioid withdrawal scale (OOWS) contains 13 physically
observable signs, rated present or absent, based on a timed
period of observation of the patient by a rater (maximum score
is 14). The subjective opioid withdrawal scale (SOWS) con-
tains 16 symptoms whose intensity of the patient rates on a
scale of 0 (not at all) to 4 (extremely) (1-10 = mild,
11-20 = moderate, 21-30 = severe withdrawal). The main dif-
ferences between these scales are that the COWS combines
both clinician observation of signs and patient report of symp-
toms, the OOWS relies only on signs, and the SOWS relies
only on symptoms [9].

3.2.4 Whom Should Be Withdrawn
from Opioids?

Due to high dependence, the opioids are one of the few
classes of drugs that require a commitment once started.

Stopping the therapy can be extremely challenging, labor
intensive, and time-consuming. As a general rule, opioids
should not be abruptly discontinued; however, in the non-
compliance patient, abuser, or diverter, abrupt cessation is
acceptable. Unlike alcohol or benzodiazepines, acute opioid
withdrawal is not life threatening.

It is assumed that all patient receiving adequate pain con-
trol and are compliant should continue to receive the opioid
indefinitely. However, this is being challenged due to the
negative effects of opioids on other organ systems and
health. Therefore, even in these patients, recurring consider-
ation for tapering should be introduced to the patient. Many
patients who think they need the opioids for life discover
that once off, their pain is not that severe and they feel bet-
ter. Holidays from the opioids provide a period to observe
quality of life on and off the drug. There is no clear consen-
sus on this approach, and it should be considered on a case-
by-case basis.

However, for patients that are clearly not benefiting from
the opioid therapy, reporting high levels of pain, noncompli-
ant, exhibiting drug seeking behaviors, and experiencing
unacceptable side effects, a strict plan for tapering the opioid
should be initiated.

3.2.5 Approaches to Opioid Tapering

Once the decision is made to stop the chronic opioid use,
the patient must be counseled and educated on the reasons
behind the decision. It must be made clear to the patient
that the therapy is being abandoned, not the patient.
Discuss alternatives to treating their pain with non-opi-
oids, integrative therapies, injections, exercise, and psy-
chosocial support. If you present a picture that you are
still there for them, they are more likely to cooperate and
succeed. However, at the same time, you must remain firm
on the decision to taper, and that noncompliance with the
taper will not be tolerated. Do not be held hostage for
patients that are not compliant, especially when tapering
due to noncompliance or abuse issues. Outline a step-by-
step plan for the patient which could be a one step of
uneventful taper off, a second step of treating severe with-
drawal symptoms with adjuvants, a third step of stopping
the taper and referring for buprenorphine therapy, a fourth
step of referral to an inpatient detoxification center if
available, and a fifth step of abrupt cessation if
noncompliant.

Most opioids can be reduced by 10-20% per week. For
patients taking long-acting opioids, a portion of the long-
acting opioid can be converted to short acting with a taper of
the short acting until complete. This process can be repeated
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Table 3.1 Opioid taper example Table 3.2 Medications used for treating opioid withdrawal symptoms
Week Morphine ER dose Morphine IR dose Withdrawal
1 100 mg TID 30 mg TID Symptoms Medication
2 100 mg TID 15 mg QID Nausea and * Metoclopramide 10 mg QID prn
3 100 mg TID 15 mg BID vomiting * Prochlorperazine 5 mg QID prn
4 100 mg BID 30 mg TID * Ondansetron 4-8 mg BID prn
5 100 mg BID 15 mg QID Diarrhea * Atropine and diphenoxylate (Lomotil®) 1-2
6 100 mg BID 15 mg BID tablets TID prn___
7 30 mg TID 30 mg TID * Loperamide (Imodium®) 1-2 tablets BID prn
3 30 mg TID 15 mg QID Skeletal muscle | Quinine 300-600 mg at nighttime prn
cramps
9 30 mg TID 15 mg BID - . .
Muscle and joint | * Nonsteroidal anti-inflammatory agents
10 15 mg TID 15 mg TID h ;
aches * Acetaminophen
11 15 mg TID 7.5 mg QID . - .
2 5 TID 75 BID Anxiety* * Clonidine 0.1 mg BID, titrate up to 0.3 mg
mg - mg TID as needed and tolerated
13 Stop 15 mg TID Insomnia * Gabapentin 300-900 mg at bedtime
14 7.5 mg QID « Pregabalin 75-300 mg at bedtime
15 7.5 mg BID “For the anxiety symptoms during opioid withdrawal, benzodiazepines
16 Stop can be useful during the taper but should be used cautiously; upon comple-
g P Y up: p

Patient on 100 mg sustained release morphine TID with 30 mg mor-
phine immediate release 4 times/day

until off the opioid. Depending on the compliance of the
patient, weekly or monthly visits and refills are acceptable
(Table 3.1).

3.2.6 Management of Opioid Withdrawal
Symptoms

If given a slow taper (about 10% per week), most patients
will only experience mild withdrawal symptoms.
However, some patient will experience severe withdrawal
symptoms requiring adjuvants and possible referral for
outpatient or inpatient detoxification with buprenorphine.
The use of buprenorphine in the treatment of opioid with-
drawal generally limits the need for symptomatic medi-
cations. However, given the current status of
buprenorphine regulation, many practices do not have
access and will require attempts at symptomatic treat-
ment of withdrawal symptoms. There are a range of
symptomatic medications appropriate for use in opioid
withdrawal (Table 3.2). Clonidine is the most commonly
used medication for opioid withdrawal as it counteracts
the norepinephrine surge that results from opioid cessa-
tion. As clonidine is an antihypertensive, it should be
used cautiously in patients with low blood pressure and/
or heart rate. It is usually administered in conjunction
with other agents used to treat symptoms such as nausea,
diarrhea, abdominal and muscle cramping, and insomnia.
Patients with poor oral intake or vomiting should be mon-
itored for dehydration.

tion of the opiod taper, benzodiazepines should be also strictly tapered off.

3.2.7 Buprenorphine Detoxification

For patients who cannot tolerate the withdrawal symptoms
of the opioid taper, buprenorphine induction and detoxifica-
tion may be indicated. Buprenorphine is partial p-receptor
agonist and a kappa-receptor antagonist. This results in less
analgesia, sedation, euphoria, and respiratory depression
than with the full agonists. As a partial agonist, buprenor-
phine has a “ceiling effect” of the agonist effects at higher
dose thus improving safety. It has a high affinity for the opi-
oid receptor and will displace full agonist opioids with less
affinity from the receptor. Because buprenorphine does not
stimulate the receptors as much as the full agonist, this dis-
placement can result in opioid withdrawal symptoms.
Therefore, buprenorphine is initiated when the patient is
experiencing opioid withdrawal symptoms (e.g., at least 4 h
after the use of a short-acting opioid or 24 h after use of a
long-acting opioid such as methadone). In this so-called
induction phase, the patient is observed in office for a few
hours, and buprenorphine is given in every 30—60 min until
the withdrawal symptoms are gone.

Buprenorphine has a poor oral bioavailability necessitat-
ing transmucosal or transdermal delivery. A transdermal
7-day patch is FDA approved to treat pain. An oral transmu-
cosal preparation combined with naloxone (Suboxone®) is
available. Since Suboxone is approved to treat office-based
opioid addiction, the naloxone has been added to discourage
intravenous use of the drug. To initiate and stop opioid with-
drawal symptoms, 2 mg is typically used and then titrated up
to 8-24 mg/day. Because of the ceiling effect, doses above
32 mg are unlikely to provide any further benefit. The effect
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peaks in 1-4 h after the initial dose with a very long half-life
of 2460 h. Thus it can be administered as a single daily dose
although some prefer twice a day dosing and some patients
can extend dosing to every other day. Once stable, the dose
can be reduced by 2 mg every 1-3 days in inpatients or 2 mg
every week in outpatients. Once a patient is free of with-
drawal symptoms after induction on certain dose of buprenor-
phine, they usually go through a stabilization period (called
the “maintenance phase”) before they are tapered off
buprenorphine. Although opioid withdrawal symptoms tend
to be less with a buprenorphine taper, if they occur, the medi-
cations summarized in Table 3.2 can be used [10].

3.2.8 Buprenorphine Regulations

Prior to the Drug Addiction Treatment Act of 2000 (DATA
2000), medication-assisted treatment of opioid addiction
was authorized only in specialized outpatient treatment pro-
grams, (OTPs, colloquially known as “methadone clinics”).
The activities of such clinics are regulated by the Controlled
Substances Act of the United States Code which restricts the
MAT of opioid addiction to those types of facilities. It stipu-
lates strict rules for the administration of methadone or levo-
alpha-acetylmethadol (LAAM), both schedule II drugs.
DATA 2000 enabled qualified physicians to obtain a “waiver”
from those requirements and provide MAT in general office
settings, including the dispensation or prescription of specifi-
cally approved schedule III, IV, and V medications.

The waiver can be obtained from the Substance Abuse
and Mental Health Services Administration (SAMHSA).
Only DEA-registered physicians can obtain such waivers,
not other prescribers, such as nurse practitioners. Any of the
following will qualify a physician:

e Being board certified in the subspecialty of addiction
psychiatry

e Holding an addiction certification from the American
Society of Addiction Medicine [11]

e Having completed a minimum of 8 h training for the treat-
ment and management of opioid use disorders, provided
by qualified organizations

There are also a few more, infrequent, qualifying criteria
detailed in the DATA 200 document.

The following buprenorphine-containing products are
FDA approved for the MAT of opioid addiction:

e Buprenorphine only sublingual tablet (Subutex® and its
generic equivalents)

* Buprenorphine + naloxone sublingual film (Suboxone®
and its generic equivalents)

e Buprenorphine + naloxone transmucosal patch (Bunavail®
and Zubsolv®, no generic equivalents exist)

There are other buprenorphine-containing products
(namely, injectable or transdermal formulations) that are
approved only for the treatment of pain.

Buprenorphine-containing products are schedule III
drugs, and prescriptions for them can be refilled up to five
times, as per DEA guidelines. If state rules happen to be
stricter, the stricter rules apply.

Qualified physicians are assigned a special DEA number
which must be used on every prescription written for a
buprenorphine-containing product if it is given for the treat-
ment of opioid dependence: (If it is given for an off-label
use, such as pain, this special DEA number does not have to
be used).

As there are potential serious risks associated with the use
of buprenorphine, the FDA requires that physicians holding
a DATA 200 waiver adhere to a Risk Evaluation and
Mitigation Strategy (REMS) during the course of office-
based treatment of opioid dependence.

During the induction phase, the REMS requires that
prescribers:

e Verify that patients meet diagnostic criteria for opioid
dependence.

e Discuss the risks and benefits of the treatment with
patient.

e Explain the correct ways of storing and disposing of
buprenorphine-containing products.

e Prescribe only a limited amount of buprenorphine-
containing products after the first visit and schedule fre-
quent follow-ups until stabilization and maintenance.

The managing and monitoring of the treatment is often
aided by “treatment contracts” patients sign at the inception
of the treatment. It is a recommended but not required aspect
of the REMS.

During the maintenance phase, the REMS requires that
prescribers:

e Order regular drug screens including for buprenorphine
metabolites (this latter to monitor for diversion).
Toxicology tests for relevant illicit drugs should be
administered at least monthly.

e Check on participation in professional counseling and
support services by the patient.

e Schedule visits with frequencies commensurate with the
stability and progress of the patient. Once a stable
buprenorphine dose is reached and urine toxicology
shows no signs of illicit substance use, biweekly or
monthly visits can be scheduled.
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Pharmacotherapy alone is typically insufficient for the
treatment of opiate addiction. Studies repeatedly showed a
positive correlation between the intensity of psychosocial
services received and the success in the maintenance of
abstinence. Therefore the REMS requires the physician
either to be able provide such services or to have the capacity
of referring patients to such services. Either drug abuse
counseling by licensed providers or participation in self-help
programs (Alcoholics Anonymous, Narcotics Anonymous,
Smart Recovery) are considered sufficient, the best results
for patients are provided by participating in both.

The DEA requires that physicians who conduct office-
based buprenorphine treatment of opioid addiction should
adhere to specific recordkeeping requirements. On random
occasions the DEA visits the office of the physician and
audits the charts of patients for whom buprenorphine is pre-
scribed, for adherence to the requirements of the
REMS. Keeping buprenorphine records separate is advised,
but it is not required by the DEA.

Physicians who have waivers to prescribe buprenorphine
for the treatment of opioid dependency can request to be
listed on SAMHSA’s Buprenorphine Treatment Physician
Locator [12].

3.2.9 Opioid Management in the Pregnant
Patient

It is generally not advised to do an aggressive taper off opi-
oids in the pregnant women as the opioid withdrawal syn-
drome can have adverse effects on the fetus. However, there
are many women on chronic opioids who wish to discon-
tinue the opioids from fears of opioid dependence that the
newborn will experience. Therefore, it is reasonable to
attempt to gently wean the opioids. Whereas, nonpregnant
patients can be weaned 10-25% per week, pregnant patients
may need as low as <5% per week. Close assessment of
opioid withdrawal symptoms is required. If they are mild
and tolerable, the wean can be continued. Otherwise, the
wean should be slowed down or stopped. In general, adding
other drugs to treat the withdrawal symptoms is discour-
aged due to risks to the fetus. Ondansetron is a category 2
antiemetic which can be safely used. But consultation with
the patient’s obstetrician should be made for clearance of
any drug used to treat symptoms. Currently, buprenorphine
is not FDA approved to treat opioid withdrawal in the preg-
nant patient. If opioid withdrawal is not successful, the
patient should remain on the opioids until delivery, and a
neonatologist consultation should be completed before
delivery to plan for treatment of the newborn’s opioid with-
drawal [13].

Key Points

e The chronic use of opioids results in physiological
changes in the central nervous system leading to depen-
dence, withdrawal, and possibly addiction.

e The opioid withdrawal syndrome is not life threatening
but, can lead to strong resistance to opioid discontinuation
in order to avoid the withdrawal symptoms.

e There is not a fine line between treating pain and addic-
tion with chronic opioids. Although many patients may
benefit from chronic use to treat pain, these patients
should be carefully selected, and in some patients, the
opioids will need to be aggressively removed in a con-
trolled fashion. The patients should be aware that the
therapy, not the patient, is being abandoned.

e Buprenorphine detoxification is a useful method to dis-
continue opioids; however, certain regulations must be
followed.
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Relationship of Chronic Pain

and Suicide

Sheetal Kerkar DeCaria and Vijal Patel

4.1 Case Study
A 62-year-old female presents to pain clinic a s a new refer-
ral from her neurologist. Her chief complaint is leg pain. She
has a history of bilateral lower extremity peripheral neuropa-
thy secondary to poorly controlled diabetes. The patient
describes the pain starting 10 years prior in her toes. It is now
in both lower extremities extending to her mid-thigh. She
describes numbness, burning, cramping, and throbbing pain.
She also describes occasional debilitating migraine head-
aches. She is tearful and says she wants to travel to another
state to kill herself. She reports reading on the Internet that
euthanasia (physician-assisted suicide) was offered in
California. She stated 1 day she would travel there to be “put
to sleep.” She reported having these thoughts for roughly
2 years now. She reports decreased energy, appetite, and
activity level, as well as an inability to sleep due to pain.
She sees her psychiatrist regularly for her diagnosis of
major depression; he recently increased her dose of sertra-
line. Between attempts to treat her chronic pain and concur-
rent depression, she was previously trialed on gabapentin,
duloxetine, nortriptyline, amitriptyline, venlafaxine, topira-
mate, and cyclobenzaprine. All these medications per patient
were tolerated but provided no analgesic benefit. Her neu-
rologist recently started her on 5/325 oxycodone/acetamino-
phen every 4 h. She reports it improves her pain by 20%.
She smokes one pack of cigarettes per day and denies his-
tory of illicit drug or alcohol use. She has no family in the
United States, was never married, and has no children. She
reports having no close friends in the area and living alone.
She obtained a high school degree and is currently
unemployed.
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Review of her lumbar MRI was unremarkable. Lower
extremity EMG showed sensory axonal polyneuropathy. Her
appearance is disheveled, her clothes mismatched, and her
eyes are bloodshot. She is tearful throughout the exam. She
fidgets in her seat and appears restless. She makes poor eye
contact, and her clothes bear a strong smell of cigarette
smoke. Vital signs are stable. Physical exam of lower extrem-
ities is notable for 1+ edema. Lower extremity bulk and tone
are normal, strength 5/5 throughout, and she displays no fas-
ciculations. Sensory exam of lower extremities shows dimin-
ished pinprick up to the knees; position sense and vibratory
sensation are within normal limits.

Following exam, we further discussed her intentions to
commit suicide. The patient stated that the pain is so bad she
is “thinking of killing herself.” She said “I don’t think I have
the guts to kill myself, but you have to help me with this
pain.” Her psychiatrist was contacted immediately, who
reported he feels comfortable sending her home if she ver-
balized that she has no plan and no intent to harm herself. He
would see her in clinic the following week. I asked her if she
had purchased a plane ticket, and she said no she had never
been on a plane and did not have money for a ticket. Patient
stated she had no plan, no means, and no intent to kill herself.
We reviewed the risk of overdose of her narcotics. We also
started pregabalin to help with her neuropathic pain. I
inquired about a prior history of suicide attempts, which she
denied. We also discussed scheduling her for a sympathetic
block in the next week; she stated that we had “given her so
much hope.”

4.2  Case Discussion

Chronic pain conditions are associated with an increased risk
of suicide. Numerous studies have noted this association,
with suicidal ideation approximately three times more likely
in chronic pain sufferers and suicide attempt approximately
two times more likely compared to those without chronic
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pain [1-7]. In fact, a 2015 review of chronic pain and suicid-
ality (suicidal thoughts, plans, and attempts) within Australia
found that 65% of people who attempted suicide had a his-
tory of chronic pain, and after controlling for demographic,
mental health, and substance use disorders, chronic pain was
independently associated with higher rates of suicidality [6].

In recent years, a number of publications have attempted
to study the link between chronic pain and suicide. Overall,
multiple psychological processes simultaneously increase
pain patients’ suicide risk, including depression, pain-related
helplessness, desire for escape, erosion of fear of dying, and
catastrophizing [1, 2]. Pain-related catastrophizing is
described as an exaggerated, negative focus on pain that is
linked to feelings of helplessness and hopelessness. Their
focus on pain becomes centric to all other ongoing processes,
leading to feelings of being unable to escape and continu-
ously in pain [8]. This creates a cycle to worsen depression,
pain intensity, and pain-related disability [1, 8]. This also
plays arole in engendering a sense of mental defeat, in which
the chronic pain patient’s identity has suffered a severe blow
due to a loss of autonomy and human integrity due to living
with chronic pain [9, 10]. This loss and suffering, i.e., mental
defeat, helps drive a desire to escape from chronic pain,
which could manifest as suicidality [10]. Mental defeat can
be considered a larger encompassing term that reflects the
deep impact that chronic pain imparts on the patient’s sense
of self that is not explained wholly by depression alone [10].

4.2.1 RiskFactors

When examining suicide in the chronic pain population, a
number of risk factors have been identified. In reviewing
publications from 1966 to 2004, Tang et al. were able to pin-
point the most common risk factors (1, Table 4.1). Family
history of suicide increases this risk, with suicidal ideation
being up to eight times as prevalent in chronic pain patients
with a family history of suicide compared to those without
such a history [11]. This correlates with general suicide risk
literature, with family history being a significant risk factor
for suicide ideation and attempt [12, 13]. Similarly, previous
suicide attempt and the presence of comorbid depression
were found to have an increased risk of suicidality in chronic

Table 4.1 Risk factors for suicide in chronic pain patients [1, 2]

Family history of suicide

Previous suicide attempt

Comorbid depression

Female gender

Location of pain (back, neck, abdominal, migraine)

Pain duration

NSRRI

Comorbid insomnia

pain patients (as well as in the general population) [2, 6, 9,
12-16]. Gender, however, was not in line with general popu-
lation studies that show men are more likely to complete a
suicide attempt. In chronic pain patients, female sufferers
were more likely to engage in suicidal behaviors [6, 16].
However, this association may be due to the increased preva-
lence of female chronic pain patients [1, 17]. There is also a
fair amount of evidence noting specific pain conditions with
increased suicidality: back pain, neck pain, abdominal pain,
and migraine [1, 6, 18-20]. Additionally, the longer the dura-
tion of pain, the greater the likelihood of suicidal ideation [4,
15]. While pain severity seems logical as a risk factor for
suicidality, the data is thus far conflicting and as such it can-
not be considered a definitive risk factor [1, 4, 18]. Finally,
comorbid insomnia was found to be a significant risk factor
for suicidal ideation in chronic pain patients, with greater
sleep disturbance noted in suicidal individuals versus non-
suicidal [1, 11, 18]. It should be noted, however, that not all
depressed chronic pain patients are suicidal [11, 14].

4.2.2 Do Certain Pain Medications
Increase Suicide Risk?

When considering pharmacologic therapy in chronic pain
patients, a number of agents are currently employed, includ-
ing a variety of neuropathies (antiepileptics and antidepres-
sants) and opioids.

Antiepileptic drugs (AEDs) frequently prescribed in the
chronic pain setting include gabapentin, pregabalin, and car-
bamazepine. In 2008, the FDA completed a statistical analy-
sis that resulted in a federal mandate requiring all AEDs to
have labeling noting a warning of increased risk of suicide
[21]. However, since then, numerous publications have
refuted this broad generalization. In regard to the FDA data
analysis itself, statistical significance for increased risk of
suicide was noted only with topiramate and lamotrigine [21,
22]. Since then, a number of studies have been published
showing AEDs commonly prescribed in the chronic pain set-
ting are both efficacious and pose no increased risk of suicid-
ality, with some data possibly conferring a protecting effect
(by helping to control the chronic pain) [22, 23]. Rissanen
et al. found no increased risk of suicidal ideation with AED
users and nonusers (although this was a retrospective analy-
sis on patients with epilepsy, not in chronic pain patients)
[24]. Gibbons et al. conducted a pharmacoepidemiological
study regarding gabapentin within a medical claims database
in chronic pain patients and found no statistically significant
increased risk of suicide attempts [25]. This data matched
the FDA data analysis. While it is worthwhile to note there
are studies citing increased risk of suicidality with gabapen-
tin, specifically that by Patorno et al., this may be due to con-
founding factors since it is an outlier from other analyses
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(when reviewing the aggregate FDA analysis tables) [25,
26]. Like gabapentin, overall, pregabalin is considered low
risk of suicidality. While there are three case reports of sui-
cidal ideation and attempt after pregabalin therapy initiation,
the larger data set in the FDA data analysis shows no statisti-
cally significant increase in suicidality with pregabalin, with
large confidence intervals crossing 1 [21, 26-28]. However,
the risk of suicidality should not be discounted entirely with
AEDs. While the trend may not be statistically significant
and may be at best an association, chronic pain patients have
a number of risk factors for increased risk of suicidality;
thus, initiation of an AED may be an appropriate time to con-
sider screening a patient for suicidal ideation.

Selective serotonin reuptake inhibitors (SSRI’s), as a
class, were initially thought to increase suicidality. In recent
years, clarification of this suicide risk has been made with
multiple studies. In adults, there is either no difference or
possibly a decreased risk of suicide risk between SSRI users
and nonusers in depressed populations [29, 30]. However, in
adolescents, SSRIs may increase risk of suicidality [30-32].
When examining time course, the highest risk of suicidality
in both adults and adolescents occurred within the first
28 days of initiating medication or when discontinuing ther-
apy [32]. Within the SSRI class, there were no differences
noted in suicide risk [32]. When compared to tricyclic anti-
depressants (TCAs), such as amitriptyline, Coupland et al.
noted similar rates of suicidality and self-harm in a primary
care cohort of depressed patients treated with either SSRIs or
TCAs [32, 33].

Opioid therapy for chronic pain has specific factors that
are associated with suicidality. In fact, Fischer et al. showed
that there was an increase in opioid-related mortality, as opi-
oid prescribing increased, when examining opioid prescrip-
tions and related mortality in Ontario over 6 years [34]. It
was also noted that patients receiving higher opioid doses
were at increased risk of opioid overdose, both intentionally
and unintentionally [35, 36].

To limit the risk of suicide attempt while prescribing opi-
oids, a number of recommendations have come to light. In
particular, frequent drug screens are associated with
decreased risk of suicide attempt, as well as follow-up within
4 weeks after beginning new opioid prescriptions [20].
Finally, avoiding (if not limiting) prescribing additional sed-
atives can increase the risk of adverse side effects, particu-
larly if an overdose is taken [20, 36].

4.2.3 Need for Risk Assessments

While not every chronic pain patient is suicidal, clinicians
need to be able to recognize particular risk factors that ele-
vate the risk of suicidality as well as develop a plan to man-
age that risk [37].

Drug overdose is the most common method of suicide in
chronic pain patients, with approximately 75% of those stud-
ied by Smith et al. to have attempted overdose on prescribed
analgesics and tricyclic antidepressants [11]. Furthermore, it
was noted by Tang et al. that the majority of chronic pain
patients who ended their lives visited their physician within
the month prior to their suicide [1]. This timeline emphasizes
the importance of prevention, intervention, and risk manage-
ment by the physician.

There is currently no gold standard to formally assess sui-
cidality within chronic pain patients. Risk assessment should
focus on key points of evaluating fearlessness, depression,
hopelessness, mental defeat, catastrophizing, coping skills,
and support system. There are multiple different assessments
that have been validated on various specific risk factors. The
Beck Depression Inventory and Profile of Mood States are
two screening tools recommended by the Initiative on
Methods, Measurements, and Pain Assessment in Clinical
Trials (IMMPACT) consensus group regarding measuring
emotional functioning in chronic pain trials [8]. The Beck
Depression Inventory Fast Screen (BDI-FS) is another tool
that has been validated in assessing depression within pain
patients and was specifically designed to eliminate false pos-
itives associated with the original Beck Depression Inventory
[38]. The BDI-FS )may be extremely useful in busy practices
since it is a short, seven-question screen; however, it is copy-
righted and thus not freely available.

Risk assessment should extend beyond depression and
include key points of evaluating fearlessness, hopelessness,
mental defeat, catastrophizing, coping skills, and support
system. While a simple discussion with the patient may help
elucidate many of these factors, specific screening measures
are available. The Hospital Anxiety and Depression Scale,
Beck Hopelessness Scale, Pain Self-Efficacy Questionnaire,
Catastrophizing in Pain Scale, and Pain Self-Perception
Scale have all been utilized to this end in academic practices
[2,9].

A strong indicator of suicide risk is that of mental defeat.
Tang et al. found that mental defeat was the strongest predic-
tor of pain interference, depression, and psychosocial dis-
ability and a key indicator of heightened suicide risk within
chronic pain patients [10, 39]. To assess mental defeat, one
can employ the Pain Self-Perception Scale (PSPS) (Fig. 4.1),
a 24-item questionnaire used to assess mental defeat in
chronic pain patients that has been validated both in English
and Spanish [10, 39, 40]. The PSPS is a combination of
select questions adapted from both PTSD mental defeat scale
and depression defeat scale, in which patients rate a recent
pain episode on a five-point scale (0 = “Not at all/Never,”
1 =“Very little,” 2 = “Moderately,” 3 = “Strongly,” 4 = “Very
strongly”), to generate a total score from 0 to 96 [40]. A limi-
tation is that no specific score cutoff has been clearly impli-
cated as indicating a statistically significant increased suicide
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Pain Self-Perception Scale

1. | feel defeated by life

2. | felt that | had lost my standing in the world

3. | felt that life had treated me like a punchbag

4. | felt powerless

5. | felt that my confidence had been knocked out of me
6. | didn’t feel able to deal with things that life threw at me
7. | feel that | had sunk to the bottom of the ladder

8. | felt completely knocked out of action

9. | felt that | was one of life’s losers

10. | felt that | had given up

11. | felt down and out

12. I felt | had lost important battles in life

13. | felt that there was no fight left in me

14. | felt | was losing my will power

15. 1 didn’t care what happened to me anymore

16. | felt defeated

17. | felt less like a human being

18. In my mind, | gave up

19. | felt destroyed as a person

20. | felt like | wanted to die

21. | felt like | was losing my inner resistance

22. | felt like an object

23. | felt completely at the mercy of what was happening to me

24. | felt humiliated and that | was losing my sense of inner dignity

Fig. 4.1 Pain Self-Perception Scale. Score is based recent pain epi-
sode, evaluated on a five-point scale (0 = “not at all/never,” 1 = “very
little,” 2 = “moderately,” 3 = “strongly,” 4 = “very strongly”), with
chronic pain patients generally scoring greater than 30 [40]

risk. However, in the original exploration of the PSPS and in
its Spanish translation validation, chronic pain patients were
seen to have mean scores >30, and their scores tended to be
higher than those of acute pain patients [10, 40]. This scale
can also be utilized to trend a patient’s psychological health
over time with treatment and evaluate the need for increased
suicidality risk management if their score increased.

If you are concerned about suicide risk in a patient, be
forward and address it directly with the patient. Asking about
a patient’s potential suicidal intent does not increase risk of
suicide; Dazzi et al. found that such questions may actually
reduce suicidal ideation and lead to improvements in mental

health [41]. The following are suggested questions you may
ask to gauge your decision making (referral, hospitalization,
etc.), adapted from the full Columbia-Suicide Severity Rating
Scale [42, 43]:

— Have you actually had thoughts about killing yourself?

— Have you been thinking about how you might do this?

— Have you had these thoughts and had some intention of
acting on them?

— Have you started to work out or worked out the details of
how to kill yourself? Do you intend to carry out this plan?

— Have you done anything, started to do anything, or pre-
pared to do anything to end your life?

Regardless of method employed, risk assessments should
be performed at initial visits and periodically with follow-up
visits. If a patient displays risk factors of suicide, it is impor-
tant to ask them if they have active thoughts of suicide, and
if so, whether they have a plan. If their answers are yes, it is
prudent to involve psychiatry, and if a suicide plan has been
made, one must admit the patient to a hospital.

Furthermore, key actions to consider in high-risk patients are
listed in Table 4.2. The physician should provide the high-risk
chronic pain patient key phone numbers and contact informa-
tion in case of emergency, including 911 and National Suicide
Prevention Lifeline (1-800-273-8255), which is available in
English and Spanish, as well as online at www.suicidepreven-
tionlifeline.org [7, 19]. Discuss with the patient their support
network (including family, friends, and support groups), and
help them formulate a plan to address access to means of sui-
cide, such as prescription medications and firearms. Emphasize
the need for behavioral health and psychiatric co-treatment for a
multidisciplinary approach to managing their chronic pain. This
can help in the management of comorbid depression as well as
provide psychotherapeutic interventions such as coping skills to
minimize catastrophizing, relaxation therapy, cognitive behav-
ior treatment (CBT), and acceptance and commitment therapy
(ACT) [37]. Irrespective of the particular psychiatric therapy
approach, there should also be clear validation of the patient’s

Table 4.2 Interventions to consider in high-risk of suicidality patients

— Key emergency contacts

National Suicide Prevention Lifeline

1 (800) 273-8255, www.suicidepreventionlifeline.org

— Emphasize support network (family, friends, clergy, support
groups, etc.)

— Create plan to address availability to means, including
prescription medications, weapons, etc.

— Behavioral health/psychiatric care for co-treatment (for
assistance in managing depression, as well as psychotherapy)

— Early follow-up (within 4 weeks) after initiating new
prescriptions (opioids, neuropathies, antidepressants)

— Immediate inpatient hospitalization for high suicide risk
requiring intervention
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pain problem by all involved in the patient’s care, emphasizing
it to be a genuine and difficult chronic health condition. One
should also foster and nurture the patient’s reasons for living
[37]. Finally, continually assess the need for prompt inpatient
hospitalization if deemed high suicide risk necessitating imme-
diate intervention [7, 19].

In regard to opioids, in patients screened to be at increased
risk of suicide, opioids should be avoided if possible. If
required, possible prescribing strategies include dispensing
small amounts of opioids at the lowest possible dose to effec-
tively manage pain and limiting concomitant central nervous
system depressants, such as benzodiazepines [20, 35, 36].
Furthermore, conduct early follow-up (3—4 weeks) after ini-
tiating new prescriptions and dose changes (opioids, neu-
ropathies, and antidepressants), as this was shown to
significantly decrease risk of suicide attempt [20, 32, 34].
Finally, as with all chronic pain patients, target potential
mediators of suicide risk (insomnia, pain coping skills, etc.)
and incorporate psychotherapy and psychiatric care as part
of multimodal pain management therapy.

Key Point Section

e Chronic pain is independently associated with increased
risk of suicidality.

 Suicidal ideation and attempt is two to three times more likely
in chronic pain suffers (versus those without chronic pain).

e Multiple underlying psychological processes drive
increased suicide risk, including depression, pain-related
helplessness, and mental defeat.

e Risk factors for suicidality in chronic pain: family history
of suicide, comorbid depression, previous suicide attempt,
female gender, pain location (back, neck, abdomen, and
migraine), prolonged pain duration, comorbid insomnia,
and opioid prescriptions.

e Opioids are the only commonly used chronic pain medi-
cation linked to increase suicide risk.

e Regular screening and risk assessments: Beck Depression
Inventory (and Beck Depression Inventory Fast Screen),
Profile of Mood States, Pain Self-Perception Scales.

e Early integration of multispecialty chronic pain manage-
ment, including behavior and psychiatric therapy.

» Early follow-up (within 4 weeks) after initiating new pre-
scriptions  (opioids, neuropathies, antidepressants)
decrease suicide in high-risk patients.
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Torsades de Pointes After Methadone

Treatment

Andrea Shashoua

5.1 Case Description

A 62-year-old man with alcoholic cirrhosis and hepatitis C
complicated by hepatocellular carcinoma is admitted to the
hospital for non-operative treatment of his cancer. The
patient is brought to interventional radiology for planned
chemoembolization and radiofrequency tumor ablation.
His current medications include amiloride, fluoxetine, furo-
semide, lactulose, methadone, rifaximin, Peri-Colace, and
zinc sulfate. He has no known drug allergies. He smokes
every day and has a 45 pack-year history. He abstained
from alcohol 3 years ago and intravenous (IV) drug abuse
25 years ago.

Before the procedure, his temperature is 95.5 °F, heart
rate 79 bpm, respiratory rate 20, blood pressure
126/58 mmHg, and SpO, 97% on room air.

An 1V is started by the nurse, and the following monitors
are placed: ECG, noninvasive blood pressure, and pulse
oximetry. A nasal cannula is applied and conscious sedation
begins with fentanyl and midazolam. The patient is anxious
at the start of the procedure.

Approximately 25 min later, the nurse monitoring the
patient notes frequent episodes of bigeminy on the ECG. Vital
signs are stable. The interventional radiologist is made
aware, and the procedure continues. Ten minutes later, the
patient displays frequent short runs of what appears to be
ventricular tachycardia. Vital signs remain relatively
unchanged. The patient is drowsy but easily awakened. The
rapid response team is called to assess the patient in the pro-
cedure room. A decision is made to proceed based on stable
hemodynamics and patient disposition. Blood is drawn for
basic chemistries and cardiac enzymes. A 12-lead ECG in
the recovery room is planned for immediate use after the
procedure.
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The procedure is successfully completed 45 min later.
Vital signs remained unchanged throughout, despite contin-
ued frequent bursts of ventricular tachycardia alternating
with a baseline bigeminy pattern. In the post-procedure area,
the patient appears comfortable and denies cardiopulmonary
symptoms. Intervals of ventricular tachycardia are now lon-
ger and more frequent. ECG reveals sinus rhythm with pre-
mature ventricular contractions in a bigeminy pattern. There
is a non-specific ST abnormality and a long QT interval with
a corrected QT (QTc) of 596 ms. The patient is brought on a
gurney to the emergency department.

An ECG reveals ventricular tachycardia, T wave abnor-
mality with possible inferolateral ischemia, and prolonged
QT interval. Heart rate is now 150—170 bpm. Blood pressure
is stable. Almost immediately after administration of an IV
bolus of amiodarone, normal sinus rhythm is maintained
with heart rate in the 70s. Thirty minutes later, the monitor
reveals frequent episodes of what appears to be a wide com-
plex ventricular tachycardia. The cardiology service is called
for evaluation and management.

Laboratory test results are as follows: potassium
3.1 mEq/L, calcium 7.7 mg/dL, magnesium 1.0 mg/dL, albu-
min 2.4 g/dL, total bilirubin 2.5 mg/dL, alkaline phosphatase
170 TU/L, AST 110, and ALT 56. Cardiac enzymes and tro-
ponins are negative. The cardiologist interprets the ECG as
torsades de pointes with a heart rate of 180-200 bpm. An IV
bolus of amiodarone and magnesium is given, followed by
an infusion of both.

The patient’s heart soon converts back to sinus rhythm.
He is transferred to the telemetry floor where bedside two-
dimensional echocardiography is performed. The echocar-
diogram shows no significant structural abnormalities. The
patient remained asymptomatic throughout all the events
described and wanted to know why he had to stay and be
monitored.

Upon more detailed questioning, the cardiology service
learns from the patient that he has been taking methadone
every day for the last 30 years for maintenance therapy. He
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admitted to a history of IV drug abuse and said that the only
reason he hasn’t relapsed is because of daily methadone. He
receives methadone from an outpatient detoxification clinic
and has been on the same dose for many years. He reports
being told that he “hypermetabolizes” methadone and there-
fore needs a high dose. He was never warned of the side
effects associated with his dose of methadone.

The hospital care team elects to discontinue the patient’s
daily medications, which are known to alter methadone’s
metabolism. At this point, sinus rhythm had been maintained
for several consecutive hours. Since his liver function is
already compromised, the team decides to stop the amioda-
rone infusion. Methadone is discontinued that day and the
next. Morphine 2 mg IV every 2 h as needed and Ativan
1 mg IV every 4 h as needed are ordered. After 48 h without
methadone, the patient becomes anxious and reports having
diarrhea. He tells the physicians that he is leaving to get
methadone because he doesn’t want to go into withdrawal.
The physicians explain about the black box warning on
methadone: high doses pose cardiac risks. The process of
weaning is explained, but the patient refuses to consider it.
He prefers a fatal arrhythmia to relapse or withdrawal.

The hospital physician contacts the patient’s methadone
clinic to verify the dosage, discuss the events that occurred,
and propose that the patient’s methadone dose be weaned to
decrease his cardiac risk. The clinic physician refuses to dis-
cuss specifics regarding the patient but says that the clinic
has protocols in place to treat QT prolongation. He asks to be
notified of any dosage changes that are made when the
patient is discharged from the hospital.

After a long discussion with the patient about adjuncts
that can be prescribed to alleviate withdrawal symptoms, he
finally agrees to a slow wean from methadone. The patient is
discharged home on a clonidine patch, loperamide when
needed, and methadone 145 mg daily. A wearable defibrilla-
tor is given to the patient to use until the risk of recurrent
arrhythmia is reduced. An appointment for follow-up with a
cardiologist is scheduled for the next week.

5.2 Case Discussion

5.2.1 Methadone Uses

Methadone, legalized in the United States in 1947, is listed
as a schedule II substance under the Controlled Substances
Act[1]. Itis available as a tablet, oral solution, and injectable
liquid.

Methadone maintenance therapy is strictly regulated by
the federal government, and programs must be certified by
the Federal Substance Abuse and Mental Health Services
Administration. Prescribers must be specifically licensed by
the DEA. Methadone maintenance is associated with a

decreased risk of illicit opioid use and its related complica-
tions [1-3]. Data suggest that the benefits from decreased
illicit drug use outweigh the harm [4]. Less evidence exists
for the benefit or harm of methadone for pain management
[4]. The use of methadone for pain management increased in
the early 2000s. It was an excellent alternative to other opi-
oids because of low cost, long-acting pharmacokinetics, and
favorable tolerability. Within the last decade, more attention
has been given to methadone because of data indicating large
increases in the number of associated deaths [5]. There are
many challenges in interpreting the statistics regarding
methadone-associated mortality.

5.2.2 Pharmacokinetics

Methadone is an NMDA receptor antagonist. It is at this
receptor that methadone is thought to decrease tolerance and
craving for opioids and combat neuropathic pain. As a mu
agonist, it acts at the same receptor site as morphine and
heroin. The release of clinically important neurotransmitters
such as glutamate, acetylcholine, norepinephrine, and dopa-
mine is another proposed benefit of the drug.

Because methadone is metabolized slowly and is highly
fat soluble, elimination half-life can range anywhere from 15
to 60 h, longer than its duration of analgesic action [6].

Full analgesic effect is usually not reached until 3—-5 days
of dosing; therefore, titration and dose adjustments should be
made slowly. The metabolism of methadone by individuals is
highly variable because of multiple enzymatic interactions
with cytochrome p450. The most important isozymes involved
are CYP3A4, CYP2B6, and CYP2D6 [7]. A large variety of
drugs and certain foods can induce or inhibit these enzymes,
thus affecting methadone’s half-life. See Table 5.1. Increases
or decreases in methadone’s metabolism have implications on
dosing frequency, side effects, and overall drug profile.
Incomplete cross-tolerance and methadone’s effect on toler-
ance complicate conversion to alternative opioids [8].

Table 5.1 Cytochrome P-450 drug interactions

Inhibitors Inducers
Quinidine Phenobarbital
Cimetidine St. John’s wort
Ketoconazole Phenytoin
Fluconazole Carbamazepine
Metronidazole Rifampin

Grapefruit juice Cigarette smoking

Erythromycin Pioglitazone
Paroxetine Oxcarbazepine
Fluoxetine

Amiodarone

Simvastatin
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5.2.3 Safety Warnings

In 2006, the FDA released a public safety advisory after a
trend of methadone-related deaths in patients treated for non-
malignant pain [9]. A black box warning from the manufac-
turer was then issued. This warning identifies severe
respiratory depression as the most problematic side effect of
methadone. The warning also exposes the risk of fatal
arrhythmia (torsades de pointes) and QT prolongation with
methadone treatment. These events were reported in patients
treated for pain with large, daily doses of methadone. But
patients taking conventional doses for opioid detoxification
and maintenance were not excluded from these risks [9, 10]
(Table 5.2).

5.2.4 Cardiac Manifestations

Methadone can cause serious cardiac conduction effects,
including QT interval prolongation and torsades de pointes
[11]. A host of common cardiac and non-cardiac medica-
tions as well as electrolyte disturbances can prolong the QT
interval. QT prolongation can be inherited as well as
acquired. All forms cause abnormal repolarization leading to
altered refractory periods in the heart. Patients with pro-
longed QT interval are especially prone to syncope or even
sudden death during periods of stress or sympathetic
stimulation because of deranged repolarization [12].

Table 5.2 Risk factors for QTc prolongation and torsades de pointes

QTc prolongation Torsades de pointes

Genetic disposition Concurrent use of one or more QT interval

prolonging drugs

Electrolyte
abnormalities

Congenital prolonged QT

Liver disease QTec interval greater than 500 ms

Thyroid disease Electrolyte abnormalities

Advanced age History of torsades de pointes

Female gender A-V node dysfunction and

bradyarrhythmias

Structural heart
disease

Ischemic heart disease and congestive
heart failure

Medication induced Advanced age

Illicit drug use Recent conversion from atrial fibrillation

Fig. 5.1 Electrocardiogram
of torsades de pointes

QRS T

Pause

Rate-corrected QT (QTc) greater than 450 ms is considered
prolonged, and >500 ms is associated with an increased risk
for sudden death [13]. Generally, the QTc is slightly longer
in women [14].

In a review of patients on methadone therapy, the preva-
lence of QTc interval prolongation ranged from 0.5 to 31%
based on a threshold of >430 to 450 ms in men and >460 to
470 ms in women [10, 12, 15—18]. The proportion of patients
who exceeded a QTc >500 ms ranged from 0 to 6% in six
studies [10, 13, 16, 19-21]. Higher methadone doses were
associated with greater prolongation of QTc interval after
controlling for other confounding factors [10, 12, 18, 19, 22,
23]. Patients who took high daily doses had torsades de
pointes [22, 24].

5.2.5 Torsades de Pointes

Torsade de pointes is a polymorphic ventricular tachycardia
that can lead to sudden death. It is characterized by a gradual
change in the amplitude and twisting of the QRS around the
isoelectric line. What differentiates it from generic ventricu-
lar tachycardia is the prolonged QT interval. Quite often, the
arrhythmia terminates spontaneously and comes in bursts.
Because the rhythm is not usually sustained, the patient’s
baseline QT prolongation may be seen on the rhythm strip.
In certain cases, prolongation may evolve into ventricular
fibrillation. Ventricular rates can vary from 150 to 250 bpm,
and patients may be completely asymptomatic (Fig. 5.1).

5.2.6 Treatment

Recognizing torsade de pointes and differentiating it from
generic ventricular tachycardia is important. Certain conven-
tional antiarrhythmic agents will be ineffective and can even
exacerbate the arrhythmia. For example, group IA antiar-
rhythmic drugs will prolong the QT interval and thus worsen
the torsades [25]. Goals of treatment are aimed at shortening
the QT interval. Modalities of therapy include cardiac pac-
ing, intravenous atropine, and isoproterenol infusion. The
treatment that has gained in popularity and has proven to be
extremely efficacious is intravenous magnesium sulfate.
Synchronized cardioversion may be ineffective because the

Long QT

N AWV

Torsades de pointes
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abnormal rhythm is polymorphic. Unsynchronized shock or
defibrillation may be necessary.

5.2.7 Risk Mitigation Strategies

In 2009, to decrease the risk of cardiotoxicity with metha-
done treatment, the FDA published monitoring guidelines.
An expert advisory panel formulated a list of six recommen-
dations: informed consent, history, baseline ECG, QT pro-
longation risk assessment, drug interactions, and no doses at
or greater than 120 mg/day [9].

Key Concepts

With the increased use of methadone in pain manage-
ment, the number of associated deaths has increased.

QT interval prolongation associated with methadone use
predisposes patients to cardiac arrhythmias.

Torsades de pointes is a potentially fatal type of ventricu-
lar arrhythmia that requires precise recognition to prop-
erly treat and not exacerbate its effects.

Understanding the unique pharmacodynamics of metha-
done is crucial. Its potential for interaction with multiple
drugs can decrease effect or promote toxicity.

The literature is limited to a small number of studies and
case reports on the cardiac risks associated with metha-
done use.

More research is needed to determine guidelines for diag-
nostic screening and surveillance testing (i.e., electrocar-
diogram), optimal dosing parameters, and risk-modifying
tactics.
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Acute Delirium After Ketamine Infusion

for Chronic Pain

Tarig Malik

6.1 Case Description

A 52-year-old male, with a history of right arm and right-
sided body pain, came to the pain clinic for evaluation and
management. He suffered right arm pain after a fall which
broke his wrist. His fractured wrist was treated surgically,
but later the pain that resulted suggested complex regional
pain. He was treated with series of stellate ganglion blocks
before a thoracic epidural injection. The injection was
stopped because of paresthesia, but he developed right-sided
pain after that. Various membrane-stabilizing drugs failed to
relieve his pain. A trial of spinal cord stimulation therapy
also failed. Intravenous lidocaine improved his pain but only
for the duration of the infusion. After a discussion of the
adverse effects and benefits of a ketamine infusion, patient
agreed to this treatment. The plan was to administer 0.5 mg/
kg ketamine over 30 min. In the monitoring area, a pulse
oximeter, electrocardiogram, and blood pressure were
applied. He was premedicated with midazolam 2 mg and
ondansetron 4 mg. Approximately 10 min into the infusion,
he became agitated and aggressive. His blood pressure and
heart rate went up dramatically. Infusion was stopped. He
remained restless and seemed completely disoriented. He
developed visual hallucinations: he thought he was in a
space, and the resident physician administering the infusion
was an alien trying to abduct him. Attempts to calm the
patient down by verbally engaging him confused him more.
The patient was given an additional 2 mg midazolam. To
minimize visual stimulation, lights were dimmed in the
room, and a calm and quiet environment was created. During
this time, he did not require physical restraints. He calmed
down somewhat but remained agitated for another 10 min
before getting calm down and relaxed. His mentation recov-
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ered back to baseline about 2 h after receiving ketamine and
midazolam. He was discharged home when he had com-
pletely recovered from the effects of ketamine and
midazolam.

6.2  Discussion

Chronic pain, increasing in prevalence [1], is often poorly
managed. Treatment for chronic pain is based on a trial and
error method with a variety of antiepileptics, antidepressants,
or membrane-stabilizing drugs. Overall response to pain
management with such interventions is around 30-40% [2,
3]. Chronic pain involves a number of mechanisms like
phosphorylation and upregulation of the N-methyl-D-
aspartate (NMDA) receptor, loss of descending inhibition,
plastic changes in the spinal cord, and activation of immune
cells in the spinal cord with the release of pro-inflammatory
cytokines [4, 5].

Ketamine is a phenylpiperidine, structurally similar to
phencyclidine (PCP). It crosses the blood-brain barrier rap-
idly and reaches equilibrium in a few minutes. Its analgesic
effect far exceeds its pharmacokinetic half-life. In one study,
it was estimated that the analgesic effect lasted 11 days in
patients with complex regional pain syndrome who were
treated for 100 h with 20-30 mg/h of S-ketamine [6].
Ketamine is a cytochrome P450-dependent drug, metabo-
lized in the liver by CYP3A4, CYP2B6, and CYP2C9 to nor-
ketamine, which then is metabolized to 4-, 5-, and
6-hydroxynorketamine by CYP2A6 and CYP2B6.
Norketamine is produced within minutes of intravenous
administration of ketamine and may exceed the ketamine
concentration particularly after long-term infusion [7].
Norketamine and various hydroxyl-norketamines are elimi-
nated, after glucuronidation in the liver, through the kidney
and bile [8]. Inhibitors of the CYP enzymes that metabolize
ketamine increase ketamine plasma concentrations; how-
ever, induction of the CYP system has a limited effect
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because hepatic clearance of ketamine is high at baseline.
Ketamine concentrations decline rapidly once the infusion is
terminated. Norketamine concentrations tend to exceed the
ketamine concentration once the infusion is terminated. The
role of these various ketamine metabolites in affecting
chronic pain is unknown. A human study on the effect of
variations in norketamine concentration on acute ketamine
analgesia revealed no or even a negative effect on acute pain
relief, an issue that becomes important when ketamine is
infused for a long time [9].

Currently there is no consensus on the use of ketamine in
treating various chronic pain conditions. More than 30 ran-
domized clinical trials have evaluated ketamine for the treat-
ment of various chronic pain conditions in the last 10 years
(Table 6.1). While ketamine has proved effective in complex
regional pain syndrome (CRPS), other conditions such as
chronic refractory headache and unrelenting chronic low
back may benefit from this treatment with sustained pain
relief of up to 3 weeks (Fig. 6.1) [10]. The effectiveness of
ketamine seems to be duration dependent, but evidence is
limited. Generally, doses used for CRPS are 20-30 mg/h for
100 h or for 4 h daily for 10 days, giving 6 weeks to 3 months
of pain relief. Despite improvement in pain relief, function-
ality is not improved. Adverse effects in the cardiovascular
or central nervous system (CNS) accompany ketamine
infusion.

The most important CNS effects are psychotropic.
Psychedelic effects are dose dependent but are not uncom-
mon even at the low doses used in the treatment of chronic
pain (20-30 mg/h). In a study in healthy volunteers, ket-
amine caused distortion of reality, auditory hallucinations,
paranoid ideas, anxious feelings (panic attacks) an inability
to control thoughts, derealization in time and space, visual
hallucinations, and increased awareness of sound and color.
An intense feeling of a high was felt, which some described

Table 6.1 Conditions where ketamine infusions were reported as
effective in the last 10 years as described in the literature

Migraine

Cancer pain

Neuropathic pain

Chemo-induced neuropathic pain

Chronic neuropathic pain

Fibromyalgia
CRPS
Ischemic limb pain

Traumatic nerve injury pain

Phantom limb pain

Postherpetic neuralgia

Spinal cord injury pain
TMIJ pain
Trigeminal neuralgia

Whiplash injury pain

40

i

Percent of Patients

P

Fig. 6.1 Patients suffering from a variety of chronic refractory condi-
tions reported effective pain relief in a retrospective cohort followed ret-
rospectively for 5 years. The graph below shows percentage of patients
suffering from those conditions in this series of 49 individuals [10]

as extremely unpleasant; others expressed an intense feeling
of euphoria. Other CNS adverse effects are dizziness, blurred
vision, vertigo, nausea/vomiting, dysphasia, nystagmus,
nightmares or vivid dreams, impaired motor function, and
memory deficits [11, 12]. These effects decrease rapidly
after termination of ketamine administration, although
unpleasant dreams may persist up to three nights afterward.
In clinical studies the incidence of psychological or psyche-
delic effects, although common, is still low. Sedation is most
common during the infusion; the incidence of other effects is
approximately less than 5% [10, 13].

Adverse effects were overall considered mild by patients
in a retrospective study where subanesthetic doses of ket-
amine was administered over 30-60 min (Table 6.2) [10].

Prevention of psychedelic effects may not be possible, but
the effects may be attenuated with coadministration of ben-
zodiazepines or an alpha 2-adrenergic receptor agonists
(e.g., clonidine) [14]. Clonidine may have the added benefit
of counteracting the cardiovascular stimulatory effects of
ketamine. The effects on memory are short term. To diminish
the possibility of overt CNS-related adverse effects, all
patients should have a psychiatric evaluation before ket-
amine treatment to rule out schizophrenia (and related disor-
ders) or bipolar and post-traumatic stress disorder. Ketamine
is now being evaluated for the treatment of PTSD and depres-
sion. Patients in a manic phase or with poorly managed
PTSD are not a good candidate for ketamine treatment as
they are at higher risk to suffer from the adverse effects.
Patients with a history of drug abuse should be excluded
from ketamine treatment because ketamine is itself highly
addictive.

Ketamine has a direct negative inotropic effect and an
indirect stimulatory effect on the cardiovascular system [15].
The sympathetic system is activated from the systemic
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Table 6.2 Common side effects reported by patients undergoing ket-
amine infusions for refractory chronic pain states

Patient group: N (%) of patients

CRPS Non-CRPS | Total

(N=18) (N=31) (N =49)
Any event 9 (50.0%) |14 (45.2%) |23 (46.9)
Agitation 1 (5.7%) 1 (3.2%) 2 (4.1%)
Confused state 1 (5.7%) 2 (6.5%) 3(6.1%)
Disorientation 0 (0.0%) 1 (3.2%) 1 (2.0%)
Dissociation 0(0.0%) 1 (3.2%) 1 (2.0%)
Feeling cold 0(0.0%) 1 (3.2%) 1 (2.0%)
Hallucination 1 (5.7%) 4 (13.2%) 5(10.2%)
Hypertension 4(22.2%) |2(6.5%) 6 (12.2%)
Nausea 1 (5.7%) 1 (3.2%) 2 (4.1%)
Nystagmus 0(0.0%) 1 (3.2%) 1 (2.0%)
Paresthesia 0 (0.0%) 1(3.2%) 1 (2.0%)
Pharyngolaryngeal pain 0 (0.0%) 1 (3.2%) 1(2.0%)
Restlessness 1 (5.7%) 0 (0.0%) 1 (2.0%)
Sedation 2(11.1%) |2(6.5%) 4 (8.0%)
Somnolence 0 (0.0%) 1(3.2%) 1(2.0%)
Tachycardia 1 (5.7%) 0 (0.0%) 1 (2.0%)
Vertigo 0(0.0%) 1 (3.2%) 1 (2.0%)
Vomiting 2(11.D)% | 1(3.2%) 3(6.1%)

Overall hallucinations and hypertension seemed to be reported more
often by the patients [10]

One patient may have experienced more than one adverse event

CRPS complex regional pain syndrome

release of catecholamines, inhibition of the vagal nerve,
inhibition of norepinephrine uptake at peripheral nerves and
nonneuronal tissues (such as the myocardium), and norepi-
nephrine release from sympathetic ganglia. Myocardial
depression happens at a high-dose ketamine infusion or dur-
ing repeated infusions. Cardiovascular stimulation occurs at
a low-dose ketamine infusion and is characterized by tachy-
cardia and systemic and pulmonary hypertension and
increases in cardiac output and myocardial oxygen consump-
tion. Monitoring is required when treating chronic pain
patients with cardiovascular disease with a low-dose ket-
amine. The use of clonidine or beta-blockers to improve
hemodynamics after ketamine treatment has not been
studied.

Drug-drug interactions can never be discounted. There is
a long list of drugs that inhibit CYP-450 enzymes and can
increase the level of ketamine in the blood. CYP3A4, more
important than the others, is the target of most inhibitors. A
review of a patient’s medication list will help prevent an
unexpected high level of ketamine in blood and weight if
weight is used to calculate the dose for administration.

Ketamine-induced psychological excitement is best
managed with benzodiazepines, administered before the
start of infusion. If adverse effects appear moderate in
intensity, they can be managed conservatively by minimiz-
ing visual or auditory stimulation. If a patient interacts

verbally despite hallucinating and is not completely disori-
ented, frightened, or experiencing a panic attack, a conser-
vative approach will succeed. Violence or aggression is
always a potential and psychotropic side adverse effect
that should be promptly treated with extra doses of benzo-
diazepines. Quite often the nature of the hallucination and
the reaction of patient to it will indicate whether the situa-
tion will become violent. In such cases, the ketamine infu-
sion is stopped promptly. Vital signs should be monitored.
Heart rate and blood pressure return to baseline as psycho-
tropic effects wane. Both rarely require intervention, and if
they do, they are treated with intermittent doses of a short-
acting beta-blocker. Heart rate and blood pressure are used
to determine the amount of the dose and frequency of
administration.

After any such episode, the history of a patient should be
reviewed, especially focusing on psychological history
(schizophrenia, bipolar, PTSD) and medication history (for
CYP450 inhibitors). To prevent an overdose of ketamine, the
original drug vial and infusion bag should be analyzed, espe-
cially if the patient had an uneventful previous ketamine
infusion.

Managing acute delirium

1. Stop the infusion

. Minimize stimulation

. Talk to patient if oriented in place and person

. Treat hypertension and heart rate if patient has cardiac disease

(S NI RSN )

. Use short-acting benzodiazepine (midazolam) to sedate the
patient

=)}

. Rule out dose or drug error

7. Rule out any drug-drug interactions by reviewing medication
history

8. Refer for psychiatric evaluation if not already done to rule out
any still undiagnosed problem

9. Adjust the ketamine dose downward for future infusion

10. Discontinue ketamine treatment if treatable reason can be
found for acute delirium

Conclusion

Ketamine is safe drug when used in low, clinically recom-
mended doses to manage chronic pain. It can cause CNS
depression or excitation depending upon the medications
a patient intakes and preexisting psychological states. A
patient with significant psychological issues should have
a psychiatric evaluation before a ketamine infusion.
Ketamine dose should be carefully calculated to avoid
dose error. To prevent drug-drug interactions that may
cause an unexpected high level of ketamine in the blood,
a patient’s medication history should be avoided by care-
fully reviewed. Adverse reactions are treated promptly.
Some patients are not suited for this therapy; for others
dose must be adjusted downward.
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Cardiac Dysrhythmia After

Lidocaine Infusion

Andrea Shashoua

7.1 Case Description

A 75-year-old woman had pain and tingling on the right side
of her face for 2 days before an eruption of a painful rash. Her
primary care physician diagnosed herpes zoster infection. The
antiviral medication valacyclovir was prescribed for a week.
Acetaminophen and nonsteroidal anti-inflammatory drugs
were suggested for her pain. A few days later, the patient
reported more intense pain from the rash and inquired about
alternative pain medications. Tramadol 50 mg every 8 h as
needed was prescribed.

At a 1-month follow-up, the zoster vesicles were crusted
and drying, and the erythema and inflammation were almost
gone. The woman stated that tramadol did not relieve her
pain, which was burning and tingling on her face and scalp.
Even a light touch from her hand or the wind seemed to
cause excruciating pain. The physician prescribed gabapen-
tin and oxycodone as needed for pain.

Three months later, the patient returned visibly distressed.
She had discontinued the medications because they made her
feel sedated and ill. The area of pain had increased in size,
intensity, and chronicity. During the visit, she cried and said
that she could no longer put on makeup or socialize with
friends. She reported weight loss and difficulty performing
daily activities. At this point, the patient is referred to an out-
patient pain clinic at a large academic hospital.

The patient’s medical history includes coronary artery
disease, right bundle branch block (RBBB), atrial fibrilla-
tion, congestive heart failure, nonalcoholic steatohepatitis,
remote history of seizure, controlled hypertension, and gas-
troesophageal reflux disease.

Her medications include aspirin, amiodarone, atorvas-
tatin, lisinopril, Dilantin, fluvoxamine, and cimetidine. She
has no known drug allergies. Her height is 5’3" and her
weight is 43 kg. Vital signs are as follows: blood pressure
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108/72 mmHg, heart rate 64 bpm, respiratory rate 18, and
SpO, 96% on room air.

The patient, who is accompanied by her daughter, appears
to have a flat affect. Her responses to questions are appropri-
ate, but answers are limited to just a few words. Her daughter
asks the pain physician if there is anything that can be done
immediately to help ease the mother’s pain. The family is
concerned about the mother’s deteriorating mood, for which
she is taking an antidepressant.

The pain physician suggests a trial of intravenous (IV)
lidocaine infusion. After consent is obtained, an IV line is
placed, and the patient is connected to monitors: a 3-lead
electrocardiogram, pulse oximeter, and noninvasive blood
pressure cuff. The dose is calculated based on ideal body
weight. A lidocaine bolus of 1.5 mg/kg is administered over
5 min. The clinic does not have infusion pumps, so the drip
rate is calculated to infuse 3 mg/kg over 30 min. During the
infusion, the patient reports feeling tired but remains alert.
At the end of the treatment, she becomes dysarthric, and her
mental status changes abruptly. After a few minutes, she is
nonverbal and unresponsive to commands or painful stimuli.
Her eyes remain open with a fixed gaze. Vital signs remain
stable and relatively unchanged.

Given these acute changes, a cerebrovascular accident is
suspected. The hospital stroke team is notified, and the
patient is brought to radiology for computed tomography of
the head. Afterward she is brought to the emergency depart-
ment (ED). Upon arrival to the ED, the patient is hooked up
to monitors and a 12-lead electrocardiogram (ECG). The
ECG shows regular wide complex bradycardia at a rate of
37 bpm. A RBBB and left anterior fascicular block are pres-
ent. Atropine is administered, and her heart rate increases to
64 bpm. Blood work is drawn for cardiac enzymes, a basic
metabolic panel, complete blood count, and lidocaine level.
Within 20 min of arriving to the ED, the patient’s mental sta-
tus begins to normalize. Cardiac enzymes and chemistry test
results are normal, but serum lidocaine level is 7.0 pg/mL
(normal values 1.5-5.0 pg/mL). A bolus of Intralipid (20%
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fat emulsion) of 1.5 mL/kg is given IV. Repeat ECG per-
formed 30 min later shows normalizing QRS morphology
and resolution of bradycardia. The patient is admitted to
telemetry for observation, and cardiology is consulted. She is
discharged within 48 h with no other acute events.

Three weeks later, she reports significant improvement in
her pain and asks if the infusion can be repeated. After con-
sultation with the cardiologist, the patient is admitted to
telemetry for IV lidocaine infusion. The bolus and infusion
doses are decreased to 1 mg/kg and 2 mg/kg, respectively,
over 60 min. She tolerates the treatment well without
complications.

7.2 Case Discussion

7.2.1 Clinical Usage of Intravenous Lidocaine
The analgesic effect of systemic lidocaine for postoperative
pain was first reported in 1961 [1]. In the 1980s, systemic
lidocaine treatment attenuated central pain, which had been
recalcitrant to most traditional medications [2]. Non-opiate
intravenous infusions have been used to alleviate pain from
chronic conditions such as fibromyalgia, phantom limb pain,
neuropathic pain, complex regional pain syndrome, diabetic
neuropathy, postherpetic neuralgia, and central pain condi-
tions associated with spinal cord injury or stroke [3, 4].

Clinical and experimental data have shown that changes
in expression of voltage-gated sodium channels affect the
pathogenesis and duration of neuropathic pain [S5]. Activation
of sodium channels after nerve injury leads to ectopic, mal-
adaptive neuronal discharges. Drugs that block sodium chan-
nels, such as lidocaine, can be therapeutic in doses lower
than doses that impair nerve impulse propagation. Controlled
clinical studies have demonstrated efficacy for intravenous
lidocaine for neuropathic and acute nociceptive pain [6].
Infusions are typically delivered over the course of
30-60 min. Recommended monitors are ECG, noninvasive
blood pressure, and pulse oximeter. The plasma concentra-
tion necessary to relieve pain is much less than that needed to
overcome nerve conduction [5]. As with most therapies for
pain, dose requirements, response, and side effects vary
among individual patients.

7.2.2 Pharmacokinetics

Lidocaine has a biphasic elimination profile. The initial half-
life can be up to 30 min because of protein binding and redis-
tribution. In general, terminal half-life can be up to 2 h, as
with continuous IV infusions. Half-life is prolonged in
patients with liver dysfunction. Dosing must be modified in
patients who have medical conditions that alter the liver’s

Table 7.1 Cytochrome P450 drug interactions

Inhibitors Inducers
Quinidine Phenobarbital
Cimetidine St. John’s wort
Ketoconazole Phenytoin
Fluconazole Carbamazepine
Metronidazole Rifampin

Grapefruit juice Cigarette smoking

Erythromycin Pioglitazone
Paroxetine Oxcarbazepine
Fluoxetine

Amiodarone

Simvastatin

ability to clear lidocaine or change its volume of distribution.
The parent compound is broken down rapidly into active
metabolites, which are more toxic than the parent and have a
half-life of 2—10 h [7, 8], prolonging symptoms. Lidocaine
doses and infusion rates also should be reduced in patients
with congestive heart failure because of lower volume of dis-
tribution and hepatic blood flow [9].

Lidocaine is rapidly eliminated by the liver. The rate of
metabolism depends on rate of blood flow to the liver. The
cytochrome P450 family of enzymes is essential for lido-
caine metabolism. The isoenzymes that are important are
3A4, 1A2, 2C19, and 2D6. Lidocaine clearance can be
reduced or increased by drugs that inhibit or induce CYP3A4
activity, respectively. Toxic levels of lidocaine may result
when given concurrently with a variety of medications [10,
11] (Table 7.1).

7.2.3 Factors Increasing Lidocaine Toxicity

e Older age

e Decreased body weight

e Acute myocardial infarction

e Congestive heart failure

e Impaired hepatic function

¢ Concomitant use of P450-inhibiting drugs

e Pulmonary disease

* Preexisting A-V node dysfunction or sick sinus syndrome
* Hypercarbia or acidosis

7.2.4 Cardiovascular Effects

Local anesthetics decrease blood pressure and heart rate
through alterations in electrical excitability of the heart,
dilation of blood vessels, and inhibition of sinoatrial node
firing. All local anesthetics have the potential to induce car-
diac dysrhythmias. The negative inotropic action of local
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anesthetics is dose dependent, depresses myocardial con-
tractility, and decreases cardiac output. Typical effects
include widening of the QRS complex and lengthening of
the PR interval [12].

The earliest signs of systemic toxicity are usually
caused by blockade of inhibitory central nervous system
pathways for unopposed excitatory nerve activity.
Subjective symptoms include dizziness, confusion, tinni-
tus, difficulty focusing, shivering, tremors, and possible
seizures. Symptoms of central nervous system depression,
such as sedation, lack of responsiveness, and potential
respiratory depression, follow soon after. These signs are
rapidly reversed with discontinuation of the drug. Tissues
with the highest aerobic demand and least tolerance for
hypoxia, such as the heart, the lungs, and the central ner-
vous system, are most vulnerable to the toxic effects of
local anesthetics [5-7].

Initially, low serum levels of local anesthetic slightly
increase cardiac output, blood pressure, and heart rate
from increased sympathetic activity and vasoconstriction.

As the blood levels rise, peripheral vasodilation of vascu-
lar smooth muscle and lower peripheral vascular resis-
tance leads to hypotension and lower cardiac output [13].
Local anesthetic-induced arrhythmias can manifest as
conduction delays, from prolonged PR interval to com-
plete heart block, sinus arrest, and asystole. Conduction
defects with IV lidocaine infusions are more prone to
occur with preexisting bundle branch blocks [14, 15]
(Table 7.2).

Lidocaine has little effect on normal sinoatrial (SA) node
activity but can cause severe bradycardia in patients with SA
node dysfunction (i.e., sick sinus syndrome). This effect can
be intensified by medications such as digitalis, phenytoin, or
amiodarone (Fig. 7.1).

In patients with ischemic heart disease, the atrioventricu-
lar node can similarly be affected by lidocaine. Ventricular
dysrhythmias, such as simple ectopy, torsades de pointes,
and fibrillation, may result.

Combined or alone, these conditions can lead to cardiac
arrest [16, 17].

Table 7.2 Published randomized, placebo-controlled, or comparative trials for intravenous lidocaine infusions

Condition Author

IV lidocaine infusion

Results

Central pain Attal et al.

5 mg/kg, 30 min

Lidocaine > placebo

Finnerup et al.

5 mg/kg, 30 min

Lidocaine > placebo

Kvarnstrom et al.

2.5 mg/kg, 40 min

Lidocaine = placebo

Peripheral neuropathic pain Viola et al.

5and 7.5 mg/kg, 4 h

Lidocaine > placebo

Kastrup et al.

5 mg/kg, 30 min

Lidocaine > placebo

Backonja et al.

1,3, and 5 mg/kg/h, 6 h

Lidocaine > placebo

Postherpetic neuralgia Rowbotham

5 mg/kg, 60 min

Lidocaine > placebo

Baranowski et al.

1 and 5 mg/kg, 2 h

Lidocaine = placebo

CRPS Wallace et al. Targeted plasma concentrations Lidocaine = placebo
1,2, and 3 pg/mL, 20 min
Tremont-Lukats et al. 1,3, and 5 mg/kg, 6 h Lidocaine > placebo at 5 mg/kg dose
Fibromyalgia Sorenson et al. 5 mg/kg, 30 min Lidocaine = placebo

Reproduced and modified with permission from the American Society of Interventional Pain Physicians [3]

Fig.7.1 Wide complex
bradycardia
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7.2.5 Differential Diagnosis

Cerebrovascular accident
Myocardial infarction
Anaphylaxis

7.2.6 Treatment

Early recognition.

Discontinuation of infusion.

ABC:s (airway, breathing, circulation) and hyperventilation.
Advanced cardiac life support.

Discontinue calcium channel blockers and beta-blockers.
Vasopressin not recommended.

Epinephrine can induce or exacerbate dysrhythmia.

Lipid emulsion bolus of 1.5 mL/kg followed by an infusion
of 0.25 mL/kg/min for at least 10 min. Consider rebolusing
and increasing infusion if circulatory stability is not estab-
lished (propofol is not an adequate alternative).
Cardiopulmonary bypass if the patient is unresponsive to
lipid emulsion [18, 19].

Key Concepts

Intravenous lidocaine is used to treat certain acute and
chronic pain conditions.

A patient’s comorbidities and medications affect lido-
caine metabolism.

Monitor blood pressure, heart rate, rhythm, and oxygen
saturation throughout infusion.

Infusion pumps are recommended for standardization and
to decrease error.

Early recognition of signs of toxicity should prompt
decrease in or discontinuation of infusion.

Toxic responses may be difficult to identify in patients
with multiple complicated medical problems.
Resuscitative equipment and medications should be
readily available.
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Alternative Treatments for Local
Anesthetic Systemic Toxicity:
Therapeutic Hypothermia After
Bupivacaine-Induced Cardiac Arrest

Shaan Sudhakaran and Magdalena Anitescu

8.1 Case Description

A 39-year-old female (50 kg, American Society of
Anesthesiologists physical status 3) was admitted to the
ambulatory surgery center for a left total wrist arthroplasty.
Her medical history was significant for congestive heart fail-
ure (LVEF of 23%) from nonischemic cardiomyopathy,
mixed connective tissue disease, and renal failure. Surgical
history included multiple upper extremity surgeries (for con-
nective tissue disease) under regional anesthesia without
complications (Table 8.1).

The patient agreed to a brachial plexus block via an axil-
lary approach after a detailed discussion of the risks, bene-
fits, and alternatives of regional anesthesia.

After standard American Society of Anesthesiologists-
recommended monitors were applied, intravenous mid-
azolam (1 mg) and fentanyl (50 mcg) were administered.
The left axilla was identified, and the area around the axillary
artery was prepped and draped for the procedure.

After application of an electric nerve stimulator, a 22-gauge,
2-inch B-bevel echogenic needle was inserted superior to the
palpated axillary artery. When median nerve activity was identi-
fied by wrist flexion at 0.32 mA, 20 mL of 0.5% bupivacaine
with 1:200,000 epinephrine was injected with negative aspira-
tion every 5 mL over a period of 90 s. No adverse cardiovascular
effects (increase in heart rate by more than 20%) were observed
during the injection. At the conclusion of the block, the patient
became nonresponsive. Initial small fluttering of her eyelids
progressed in 30 s to a generalized tonic-clonic seizure.

Resuscitation measures were initiated with 100% oxygen
by bag mask ventilation. Additional intravenous midazolam
(2 mg) did not stop the seizure activity, and the patient con-
tinued tonic-clonic movements for another 2 min when
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50 mg propofol abruptly interrupted the event. The patient
was nonresponsive but hemodynamically stable with base-
line blood pressure, heart rate, and rhythm for approximately
5 min. At that point, ventricular tachycardia progressed to
ventricular fibrillation.

The possible differential diagnoses considered were acute
cardiac ischemia, local anesthetic allergic reaction, and local
anesthetic systemic toxicity (LAST). Neither acute ischemia
nor allergic reaction was seriously considered given the
timeline of the event.

Table 8.1 Pertinent medical history and preoperative evaluation

Medical history
CHF

Preoperative assessment
EKG—sinus rhythm with

occasional premature
ventricular complexes

Mixed connective tissue disease Echocardiogram—severe
decrease in LV function
(LVEF 21%); severely dilated
left ventricle, left atrium (no
thrombus), right atrium; mild
mitral regurgitation; mild
decrease RV function

History of pericardial effusion

Hodgkin’s lymphoma—age 16

Polyseptic arthritis—Methicilline
resistant Staphyloccocus Aureus

Chronic renal insufficiency/anemia
Medications

Omeprazole

CellCept

Plaquenil

Airway assessment

Mallampati class I

Otherwise unremarkable

Diovan

Coreg

Lipitor
Calcium/vitamin D

Epogen

Restoril

Prednisone
KC1

39

M. Anitescu et al. (eds.), Challenging Cases and Complication Management in Pain Medicine,

https://doi.org/10.1007/978-3-319-60072-7_8


https://doi.org/10.1007/978-3-319-60072-7_8
mailto:ssudhakaran@dacc.uchicago.edu
mailto:MAnitescu@dacc.uchicago.edu
mailto:MAnitescu@dacc.uchicago.edu

40

S. Sudhakaran and M. Anitescu

Suspicion of LAST led to quick action with immediate
attention to airway, breathing, and circulation. In the absence
of lipid emulsion, an advanced cardiac life support was
initiated.

The patient’s trachea was intubated with a 7.0 endotracheal
tube (grade I view), and chest compressions were started. The
patient received a total of 3 mg epinephrine, 40 units vasopres-
sin, and 3 rounds of defibrillation. Quality chest compressions
were maintained continuously for 10 min. Spontaneous circu-
lation and sinus rhythm returned with intermittent premature
ventricular complexes. The patient was hemodynamically
stable yet remained unconscious.

In attempts to preserve her neurological function, thera-
peutic hypothermia was initiated by placing ice bags in the
axilla, groin, and neck. Cool fluid was administered through
the right internal jugular triple-lumen catheter. These mea-
sures quickly achieved core body temperature values of
34.0 °C measured upon arrival to cardiac intensive care unit,
15 min later. The patient remained unconscious without a
shivering response. No sedation or neuromuscular blocking
agents were given. Four hours after arrest, the patient began
to move her extremities and was able to follow commands.
The therapeutic hypothermia protocol was discontinued. The
patient’s trachea was extubated the next morning on 2 L
nasal cannula with oxygen saturation of 99%. The patient
was discharged home with full neurologic recovery 4 days
after the event with no sequelae. She returned 3 weeks later
for wrist surgery under general anesthesia without complica-
tions (Fig. 8.1).

1 Min:

Altered mental ststus then seizure.
Midazolam, propofol administered,

cessation of seizure

Time Zero |

8.2  Case Discussion

Regional anesthesia is an effective and important tool for vari-
ous surgical procedures. Devastating cardiovascular and neu-
rologic complications result if concentrated local anesthetic is
not injected correctly. Intravascular injection of local anesthet-
ics during a peripheral nerve block is associated with LAST
that progresses to seizures and cardiovascular collapse.

Treatment with intravenous lipid resuscitation (bolus and
infusion) after local anesthetic-induced cardiac collapse that
is refractory to protocols for advanced cardiac life support
has been well described [1, 2]. Before it was introduced into
clinical practice, lipid emulsion therapy in animal models
seemed to decrease mortality [3] and improve myocardial
function [4].

There is minimal evidence for preservation of neurologi-
cal function and cardiac function after LAST. In the absence
of readily available intravenous lipid emulsion, LAST can be
fatal. Hypothermia decreases morbidity after return of spon-
taneous circulation in patients with cardiac arrest [5], mak-
ing this therapy attractive for prevention of neurologic
dysfunction in witnessed cardiac collapse.

8.2.1 Therapeutic Hypothermia:

Historical Facts

In 1803, Russian surgeons covered patients in snow to induce
hypothermia as a resuscitative method. In 1812, Napoleon’s
physicians used hypothermia to preserve injured limbs and
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as an anesthetic adjuvant during amputations. In 1937, neu-
rosurgeon Temple Fay cooled his patients to 32 °C to prevent
tumor cells from multiplying [6]. He called this technique
“general refrigeration” and proved that malignant cells are
actually more susceptible to cold than normal ones, opening
the door for this technique in cancer palliation.

Therapeutic hypothermia improved perioperative out-
comes during cardiac and neurological surgery over the next
20 years. Between 1960 and 1990, the technique was par-
tially abandoned because of arrhythmogenicity and less
clearance of staphylococcal bacteria.

Therapeutic hypothermia reduces oxygen requirements
and thus preserves cardiac and neurological function. In the
2000s, the American Heart Association and European
Resuscitation Council recommended therapeutic hypother-
mia as a treatment for out-of-hospital cardiac arrest.

8.2.2 Accidental Intravascular Injection
of Local Anesthetics

Accidental intravascular injection of local anesthetic during
regional anesthesia techniques and its consequence, LAST,
have been amply described. There are many methods to min-
imize the risks. Frequent negative aspirations during local
anesthetic injection, dose restrictions, and epinephrine addi-
tives in local anesthetics have limited the risk of vascular
uptake. In the early 1980s, stimulator needles assisted in
detecting proximity to targeted nerves. Ultrasound-guided
blocks have become ubiquitous in regional anesthetics for
visualizing anatomy and local anesthetic spread in real time.
In our patient with weakened connective tissue from long-
term use of glucocorticoids and with documented underlying
mixed connective tissue disease, intravascular uptake was
possible even with the use of ultrasound imaging.

Early signs and symptoms of LAST, caused primarily by
blockade of inhibitory pathways in the cerebral cortex,
include agitation, lightheadedness, slurred speech, altered
mental status, visual changes, hypertension, and tachycar-
dia. These symptoms are the results of unopposed excit-
atory nerve activity. Moderate toxicity, manifesting by
central nervous system excitation, cardiac arrhythmias,
contractile depression, and conduction blockade progress
to hypotension, bradycardia, ventricular arrhythmias, and
complete cardiovascular collapse. Bupivacaine is the most
cardiotoxic local anesthetic because of its strong attraction
to myocardial sodium channels and delayed dissociation
with lipophilic properties. In our patient, the severity of the
cardiovascular collapse may have been exacerbated by the
underlying cardiomyopathy. Our patient showed signs of
vascular uptake and LAST despite serial negative aspira-
tions and an epinephrine additive to bupivacaine to detect
vascular uptake.

Initially, intravascular injection of local anesthetic mini-
mally increases systemic vascular resistance and cardiac out-
put. As local anesthetic builds up, smooth muscle relaxation
produces vasodilation, and cardiac output decreases when
local anesthetic binds to myocytes. The witnessed cardiac
arrest in our patient may have been fatal had all of the 20 mL
of bupivacaine been placed into the axillary artery. The bra-
chial plexus block was performed with the assistance of a
stimulator needle but without ultrasound guidance or readily
available lipid emulsion.

8.2.3 Lipid Emulsion Rescue
Medication for LAST

The current use of lipid emulsion (Intralipid 20%, Fresenius
Kabi, Hamburg, Germany) for LAST came from an unex-
pected finding in the 1990s. Noting the cardiotoxic effects of
bupivacaine in patients with carnitine deficiency, Weinberg
et al. showed the protective effects of lipid infusions in rats
and dogs with bupivacaine-induced arrhythmias [3, 7].
Lipids act as a “sink” for local anesthetic. In the early 2000s,
lipid therapy emerged to target patients for overdose of lipo-
philic local anesthetic drugs. The currently used lipid emul-
sion formulation contains 20% soybean oil, 1.2% egg yolk
phospholipids, 2.25% glycerin, and water. It has an osmolar-
ity of 350 mOsm/kg water and 260 mOsm/kg lipid
emulsion.

When LAST is suspected, a 1.5 mL/kg bolus is adminis-
tered over 1 min (about 100 mL for a 70 kg patient). Then an
infusion of 0.25 mL/kg/min for approximately 500 mL over
30 min is given [8]. The infusion is continued for at least
10 min after hemodynamic stability is attained. All dosing
weights are based on lean body mass. A repeat bolus every
5 min may be given 1-2 times for persistent asystole. If
hypotension persists, infusion rate can be increased to
0.5 mL/min and continued for at least 30 min. The maximum
recommended total dose over the first 10 min is 10 mL/kg.
Treatment begins at the first signs of neurologic or cardiac
toxicity.

8.2.4 Therapeutic Hypothermia:
Pathogenesis and Protective Effects

Although not studied to treat LAST, hypothermia has been
used extensively in unconscious patients after cardiac arrest
to preserve neurological function. Since the first description
of therapeutic hypothermia over 200 years ago, more effi-
cient and controlled cooling protocols have reduced compli-
cation rates.

Decreasing body temperature to 32-34 °C has a protec-
tive effect on the cerebral function by decreasing the cerebral



42

S. Sudhakaran and M. Anitescu

metabolic rate. Cooling leads to cerebral vasoconstriction
and lower intracranial pressure to lessen the risk of seizures.
The effects of neuroprotection are best in ischemic neuronal
injuries after cardiovascular collapse.

Myocardial protection is an additional effect of therapeu-
tic hypothermia. Mild decreases in the core body tempera-
ture are associated with a lower heart rate and greater
systemic vascular resistance to increase coronary perfusion
during chest compressions. Reducing body temperature
reduces the defibrillation threshold to terminate ventricular
fibrillation [9]. Therapeutic hypothermia proves beneficial
not only for reliable neuroprotection but also for cardiac pro-
tection against ischemic-reperfusion injury responsible for
most “post-resuscitation” myocardial failure and ischemic
brain damage.

Therapeutic hypothermia has been shown to be advanta-
geous for neurologic recovery [10] and survival benefits [11]
after witnessed out-of-hospital cardiac arrest from ventricu-
lar fibrillation. In one case, therapeutic hypothermia was
used for a 28-year-old patient who was arrested from a
cocaine overdose. Cardiotoxicity from the cocaine was
related to its sodium channel antagonism. The patient had
complete neurologic recovery despite profound lactic aci-
dosis [12].

There remain many challenges for the use of therapeutic
hypothermia as a treatment for LAST. There are no standard-
ized protocols for this technique [13]. Debate centers on the best
induction of cooling [14]. The most basic tools (cooling blan-
kets, ice packs) are cost-effective [15]; however, the cost can be
overwhelming for more advanced cooling technologies.

Cooling temperature may be revised from previous
extremes. In a recent multinational, multicenter study,
benefits of cooling patients to 36 °C versus 33 °C were
compared in patients after cardiac arrest. The investigators
found that in unconscious survivors of out-of-hospital car-
diac arrest of presumed cardiac causes, hypothermia at a
target temperature of 33 °C did not confer additional neu-
roprotective benefit as compared with targeted temperature
of 36 °C [16].

Cardiopulmonary bypass must be considered when LAST
is resistant to standard protocols. This treatment requires
preparation and reliance on a specialized team.

Conclusions

Although not routinely used in the resuscitation protocol
in cardiac arrest for local anesthetic systemic toxicity,
therapeutic hypothermia offers a unique advantage in iso-
lated cases where cardiac comorbidities predispose
patients to fatal events. Possible use of hypothermia may
be beneficial in remote locations with limited supplies
and resources such as in frontline combat hospitals. With
new guidelines that target hypothermia to 36 °C, the tech-
nique is even easier to achieve.

Timely institution of surface (ice packs), invasive (cold
intravenous fluids) cooling methods and aggressive resus-
citation measures ensured complete neurologic and car-
diac recovery for our patient. An otherwise fatal outcome
from complex comorbidities in the absence of pharmaco-
logical antidote was prevented.

Key Points

e Intravenous lipid rescue is the standard of care for
local anesthetic systemic toxicity and should be read-
ily available during all regional anesthetics.

e Bupivacaine is the most cardiotoxic local anesthetic
given its strong affinity for myocardial sodium
channels.

* Post-cardiac arrest hypothermia to 32-34 °C improves
cardiac and neurologic recovery in witnessed out-of-
the hospital cardiac arrest.

e Therapeutic hypothermia to milder values of 36 °C
may preserve neurological function during local anes-
thetic systemic toxicity when lipid emulsion is not
readily available.
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A Case of Serotonin Syndrome
in a Patient Receiving Epidural Steroid
Injection for Chronic Low Back Pain

Brad Wisler and Honorio T. Benzon

9.1 Introduction

Patients presenting to the pain clinic are frequently on com-
plex analgesic regimens. Multidimensional therapies are gov-
erned by the particular pain syndrome as well as associated
comorbidities including depression. While polypharmacy
may assist in management of the chronic pain patient, the
approach generates increased potential for harm. We present
a case of a patient who developed serotonin syndrome shortly
after receiving epidural steroid injection for low back pain.

9.2 Case Presentation

A 54-year-old man with chronic low back pain presented for
repeat lumbar epidural steroid injection. His medical history
was significant for hypertension, hyperlipidemia, morbid obe-
sity, type II diabetes mellitus, gastroparesis, chronic sinusitis,
osteoarthritis, depression, and lumbar spinal stenosis at the L3—
L4 level with chronic right-sided radiculopathy. He has a surgi-
cal history of bilateral knee replacements. He smoke four to
five cigarettes daily and consumes roughly 10 ounces of alco-
hol each week. He denies use of illicit drugs. His medications
included hydrochlorothiazide, amlodipine, atorvastatin, met-
formin, metoclopramide, naproxen, acetaminophen, and ser-
traline. He frequently takes dextromethorphan for his chronic
sinus infections. He was seen initially in the pain clinic
2 months prior to this visit where he received an interlaminar
epidural steroid injection with good immediate response. His
pain had slowly returned over a 1-month span, exacerbated by
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doing yard work 1 week prior to his follow-up appointment. He
presented to his primary care physician who prescribed trama-
dol and a fentanyl patch for short-term relief until he could
return to pain clinic. Upon presentation to pain clinic, a repeat
interlaminar epidural steroid and local anesthetic injection at
the same level, the patient received almost immediate 100%
relief of his pain. While in the recovery suite, the patient began
complaining of anxiety, restlessness, sweating, and tremor.
Physical examination at that time showed tachycardia, hyper-
tension, low-grade fever, clonus, and hyperreflexia. A review
of medications with the patient revealed the use of tramadol
and a fentanyl patch along with his chronic daily use of sertra-
line and metoclopramide and periodic use of dextrometho-
rphan. Serotonin syndrome was presumed as the likely cause of
his symptoms, and the patient was transferred immediately to
the emergency department for confirmatory diagnosis and care,
where he was admitted to the intensive care unit overnight. The
patient developed progressive worsening of his shivering and
muscular rigidity and developed a high-grade fever. In addition
to supportive therapy, pharmacologic management including
benzodiazepine and the 5-HT2A antagonist, cyproheptadine,
was administered. The patient was given an initial 12 mg dose
of cyproheptadine, followed by several doses of 2 mg at a time
guided by symptoms. The patient improved over the next 24 h.
After a thorough review of his medications, he was counseled
on the risks of combining multiple serotonergic agents, and
these medications were either discontinued or changed. He was
discharged home the following day. His primary care physician
was informed of the patient’s episode.

9.3  Discussion

Serotonin syndrome is a potentially life-threatening adverse
drug reaction that is a consequence of excess serotonergic acti-
vation of the central nervous system due to either medication
use, drug interactions, or intentional overdose [1]. The clinical
triad of mental status changes, autonomic hyperactivity, and
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neuromuscular abnormalities is typically seen in the condition
[2, 3]. The association of neurological effects and serotonergic
agents was initially described in 1960, when Oates and
Sjoerdsma described ethanol-like intoxication, drowsiness,
hyperreflexia, and clonus in patients given L-tryptophan dur-
ing therapy with a monoamine oxidase inhibitor [4]. However,
it wasn’t until 1984 with the infamous Libby Zion case that the
syndrome was widely recognized [5].

The incidence of serotonin syndrome is difficult to ascer-
tain, largely because of the variable and nonspecific nature of
its presentation. One can look at the Annual Report of the
American Association of Poison Control Centers’ National
Poison Data System for insight. In the 2014 report, there
were 1105 fatalities attributed to a pharmaceutical agent,
where antidepressants accounted for 98 cases (9%) and
ranked fifth overall, and of these 98 cases, a pro-serotonergic
agent was involved in 74 (76%) [6]. It has been reported that
the syndrome occurs in approximately 14-16% of people
who overdose on SSRIs [7]. With the widespread use of anti-
depressants and the ever-growing popularity of other pro-
serotonergic agents, serotonergic syndrome must remain in
the differential diagnosis of the patient presenting with com-
plex neurocognitive signs and symptoms.

The pathophysiology of the serotonin syndrome is not
completely understood. Serotonin, or 5-hydroxytryptamine
(5-HT), is produced from L-tryptophan in presynaptic neu-
rons, in which it remains within vesicles until released into
the synaptic cleft following axonal stimulation [8]. Reuptake
mechanisms, degradation by monoamine oxidase, and feed-
back loops exist to keep its effect under tight control. There
are a number of different serotonin receptors, including
5-HT1 to 5-HT7 [9], that which serotonin will bind.
Historically, serotonin syndrome has been believed to be
caused by excess stimulation of the serotonin 5-HT1A recep-
tor [10]; however, a majority of the life-threatening effects
(hyperthermia, severe hypertonicity) appear to be primarily
mediated by 5-HT2A receptors. In general, three important
mechanisms in relation to severe serotonin syndrome exist:
inhibition of reuptake, enhanced presynaptic release, and
MAQO inhibition [11].

A wide variety of drugs have been associated with the sero-
tonin syndrome. Medications that affect any of the steps in
serotonin metabolism or regulation can provoke toxicity. These
include monoamine oxidase inhibitors (MAOIs), antidepres-
sants, SSRIs, opiate analgesics, over-the-counter cough medi-
cines, antibiotics, weight-reduction agents, antiemetics,
antimigraine agents, drugs of abuse, and herbal products [1].
The syndrome is classically associated with the simultaneous
administration of two serotonergic agents, but it can occur after
initiation of a single drug or increasing the dose of a drug in
individuals who are sensitive to serotonin. SSRIs are the most
common. Severe cases appear to be more likely after drug
interactions, particularly MAOIs and SSRIs [12] (Table 9.1).

Table 9.1 Drugs with serotonergic activity that may contribute to
serotonin syndrome

Mechanism of
action Drug category Drug
Reuptake Antidepressant
inhibition o SSRI Fluoxetine, paroxetine,
sertraline, citalopram,
escitalopram
e SNRI Venlafaxine, desvenlafaxine,
duloxetine
* DNRI Bupropion
* TCA Anmitriptyline, nortriptyline,
clomipramine, desipramine,
doxepin
e Serotonin Trazodone
modulator
Others 1. Antiepileptic—valproate,
carbamazepine
2. Antiemetic—ondansetron,
metoclopramide
3. Bariatric—sibutramine
4. Muscle
relaxant—cyclobenzaprine
5. Amphetamine
— dextromethorphan
6. Analgesic—meperidine,
tramadol
7. Supplement—St. John’s
wort, ginseng
8. Illicit—cocaine, MDMA
Serotonin MAOI
metabolism |+ Antidepressants | Phenelzine, selegiline,
inhibition isocarboxazid
» Antimicrobials | Linezolid
e Others Methylene blue
Increases Amphetamine Dextromethorphan,
serotonin methamphetamine
release Parkinsonian Levodopa, carbidopa-levodopa
Tllicit Cocaine, MDMA
Increases Amino acid Tryptophan
serotonin
formation
Direct Antimigraine 1. Triptans—sumatriptan,
serotonin rizatriptan
agonist 2. Ergots—ergotamine,
methylergonovine
Analgesic Fentanyl
Ilicit LSD
Increases Antipsychotic Lithium
sensitivity at
postsynaptic
receptor

The clinical presentation is classically described as a
triad of cognitive/behavioral changes (confusion, agitation,
lethargy, coma), autonomic instability (hyperthermia,
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tachycardia, diaphoresis, nausea, vomiting, diarrhea,
dilated pupils), and neuromuscular changes (myoclonus,
hyperreflexia, rigidity, trismus) [13]. It is known to vary on
a spectrum ranging from mild to moderate to severe includ-
ing death [2]. Several sets of diagnostic criteria have been
developed to define serotonin syndrome, including the
Sternbach criteria [2] and the Hunter Criteria [14] (Box
9.1). In a study of the Hunter Criteria, the clinical findings
that have been shown to have a statistically significant asso-
ciation were clonus (inducible, ocular, spontaneous), myoc-
lonus, hyperreflexia, peripheral hypertonicity, and shivering
[14]. The onset of symptoms is typically rapid; approxi-
mately 75% of patients with serotonin syndrome present
within 24 h after initial use of medication, an overdose, or
a change in dosing [13]. However, administration of a sero-
tonergic agent within 5 weeks after the discontinuation of
fluoxetine has been shown to initiate serotonin syndrome
[15]. It does not resolve spontaneously unless the causative
agents are discontinued.

Box 9.1 Comparison of Serotonin Syndrome
Diagnostic Criteria

Hunter serotonin

Sternbach criteria—1991 toxicity criteria—2003

Recent addition or increase in
dosage of a known serotonergic
agent

In the presence of a
serotonergic agent

Absence of other possible e If spontaneous
etiologies (e.g., infection, metabolic | clonus, then SS
disorder, endocrine disorder,

substance abuse, withdrawal, etc.)

No recent addition or increase in ¢ If inducible clonus
the dose of a neuroleptic drug PLUS agitation or
diaphoresis, then SS

The presence of >3 of the ¢ If ocular clonus

following clinical signs or plus agitation or

symptoms diaphoresis, then SS

1. Agitation

2. Altered mental status

(confusion, hypomania)

3. Ataxia/incoordination

4. Diaphoresis

5. Diarrhea

6. Fever

7. Hyperreflexia

8. Myoclonus

9. Shivering

10. Tremor
e If tremor plus
hyperreflexia, then SS

e If hypertonia plus
temperature above
38 °C plus ocular
clonus or inducible
clonus, then SS

Early recognition is paramount in the management of sero-
tonin syndrome as many cases have been shown to resolve
within 24 h of initiation of therapy. First-line treatment includes
prompt withdrawal of the offending agents and supportive care.
Benzodiazepines are often used for agitation in mild, moderate,
and severe cases. In severe cases with cardiac and respiratory
system disturbances, administration of 5-HT2A antagonists,
commonly cyproheptadine, may be beneficial [1]. Severe cases
with hyperthermia may require endotracheal intubation, neuro-
muscular paralysis, and sedative agents [16].

As is illustrated in our case, a chronic pain patient present-
ing to the clinic may be on a multitude of agents for various
conditions including pain and depression. Often these medi-
cations are prescribed from more than one physician, and the
patient may not be as forthcoming with the use of every single
one of his drugs. The patient is just in the pain clinic to get his
injection. The pain physician must take into account the
patient as a whole and use every encounter to review the asso-
ciated comorbidities and treatment regimens. The patient we
described was taking multiple serotonergic agents at baseline
(metoclopramide and sertraline), in addition to the CYP2D6
inhibitor dextromethorphan. The possibility of a serotonin
syndrome should probably have been suspected on the initial
encounter. The addition of tramadol and fentanyl likely facili-
tated the emergence of the syndrome. Prompt recognition of
the signs and symptoms and early treatment are crucial to the
successful treatment of the disorder. Polypharmacy and the
chronic pain patient frequently go hand and hand, and there-
fore, the pain physician must keep this disorder in mind in the
overall management and care of these patients.
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Mark S. Wallace and Ajay Wasan

10.1 Case Description

A 55-year-old 300-pound white male presents to the pain
clinic with a 20-year history of low back pain. He transferred
into the health system after he switched his insurance. He is
taking 300 mg/day of morphine, 40 mg/day of valium, 3
SOMA/day, and zolpidem 10 mg at bedtime. The primary
care urgently referred him to the pain clinic for an evaluation.
The resident physician in training sees the patient first. During
the interview, the patient repeatedly tells the resident that she
is wasting his time with the questions and that she should just
review his medical records. He states that he is only present to
receive refills for his medications and he will be on his way.
The resident continues to make attempts to obtain a detailed
history, and the patient responds that she is wasting his time
and that he did not come to the clinic to be evaluated by the
physician in training. The resident notifies the attending who
meets with the patient. The attending explains the importance
of a comprehensive evaluation and that in order for the clinic
to help the patient, he must cooperate in the history and physi-
cal process. The patient becomes angry and starts yelling foul
language and states that if he cannot get his medication, why
is he here? The attending tells the patient that he is going to
leave the room to review his records and will return in a
moment, in hopes that this will give the patient some time to
calm down. He returns and tries to resume the interview, but
the patient again becomes verbally abusive and demanding
that his medications be refilled and he will be on his way. He
stands and approaches the attending. The attending asks him
to remain seated and tells him he will contact the primary care

M.S. Wallace, M.D. (b))

Division of Pain Medicine, Department of Anesthesiology,
University of California San Diego, San Diego, CA, USA
e-mail: mswallace @ucsd.edu

A. Wasan, M.D., M.Sc.
Department of Anesthesiology, University of Pittsburgh School of
Medicine, Pittsburgh, PA, USA

© Springer International Publishing AG 2018

physician and see what can be done. The attending leaves the
room and asks for security to come to the clinic. Security
arrives and the situation is explained to them. They are
requested to remain outside the room, and the attending is
going to make one more attempt to calm the patient. He
returns to the room and makes another attempt to calm the
patient and encourage cooperation; however, the patient con-
tinues to become more agitated and abusive.

10.2 Case Discussion
10.2.1 Introduction

Among medical specialties in the United States, pain medi-
cine has the lowest patient satisfaction scores, as measured
by Press Ganey surveys, which are widely collected in out-
patient and inpatient settings. Press Ganey surveys from
4,274,639 patients from 17,685 sites nationwide between
January 1, 2012, and January 31, 2012, showed average
scores to be the lowest for pain management among 50 dif-
ferent specialties. There are many reasons why pain patient
satisfaction is low including frustration among patients due
to lack of effective therapies, inadequate training in pain
management, expectations for pain improvement, and coex-
isting psychosocial abnormalities. This low degree of satis-
faction is indicative of the challenges inherent in treating
chronic pain and in managing patients with a chronic painful
illness. A subset of these patients are particularly challeng-
ing to treat because of their pain-related behaviors which
diminish the success of many treatments for chronic pain,
and as providers know, this subgroup is often quite dissatis-
fied with their pain care. These patients are often thought of
as “difficult,” but the difficulty is more in understanding the
most appropriate treatment approaches to this subgroup at
risk for poor pain treatment outcomes. This chapter will dis-
cuss the concept of the “difficult patient” as a lens through
which to better understand how to identify and manage suc-
cessfully this patient subgroup.
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Up to 60% of patients treated in allopathic healthcare sys-
tems exhibit “difficult behaviors” [1]. The incidence of dif-
ficult patients is higher in pain management than other
specialties leading to many healthcare providers wanting to
avoid this population. Psychiatric comorbidity (including
substance use disorders), self-destructive pain behaviors
(such as treatment nonadherence), difficulties forming a
therapeutic doctor-patient relationship, and unrealistic
expectations characterize patients labeled “difficult” in pain
treatment settings. For instance, depression and anxiety dis-
orders are 2-3 times more prevalent in patients with chronic
pain presenting to pain medicine specialists than in the gen-
eral population, and there is a high incidence of an array of
comorbid emotional disturbances, such as abnormal person-
ality characteristics [2]. Hallmark features of many of these
disorders include anger, irritability, concrete and inflexible
thinking, and problems getting along with others. Each of
these makes it difficult for the provider to treat the painful
condition and have a treatment alliance with patient, based
on trust, caring, and mutual understanding. In addition, pain
patients are more likely to report idiosyncratic increases in
pain with interventional therapies. Of patients that are per-
ceived as “difficult,” the majority meets DSM criteria for
psychiatric disorders, such as major depression, generalized
anxiety disorder, dysthymia, substance use disorder, or
somatoform illness disorders (in descending order) [3].
Hence, the feeling of the provider that a patient is difficult
most often reflects the presence of an underlying untreated or
poorly treated psychiatric disorder.

However, even in the presence of psychiatric comorbidity,
most patients with chronic pain do have an underlying physi-
cal basis for their pain, which may be amplified by overlying
psychiatric conditions. The processing of pain in the brain
and the consequent perception of pain are influenced by a
number of factors including depression/anxiety, genetics,
environmental stressors, cultural background, social/func-
tional disability, and cognitive dysfunction. Depending on
the circumstances in the individual, each of these factors can
act as “amplifiers” of pain perception. A cornerstone of the
psychological approaches to pain is generation of patient
insight regarding these issues so that patients can diminish
the negative impacts of psychosocial stressors on their pain-
ful condition. As an aside, when discussing these issues with
patients, they will often say, “so you’re telling me that the
pain is all in my head?” A reasonable reply is, “No, I am say-
ing that there is pain coming from your brain too.” This
approach couches the issue of the psychiatric components of
pain into more concrete terms that a patient may relate to and
diminishes the potential negative stigma and self-blame
associated with patients hearing that they have a psychologi-
cal problem.

The wide array of psychosocial factors have wide varia-
tions in presentation among patients, and the imbalance of

these factors can turn a patient who otherwise would be rea-
sonable to extremely difficult to manage [4]. This high indi-
vidual variability makes it very challenging to provide a
“one-size-fits-all” treatment plan, and thus. comprehensive,
multidisciplinary assessment and individualized, multimodal
care are the essence of high-quality pain treatment. It is
exceedingly hard for any physician to provide this level of
care for every patient they see, which also contributes to pain
medicine specialists perceiving many of their patients to be
difficult.

Historically, “difficult patients” have been classified as
falling into one of four groups: dependent clingers, entitled
demanders, manipulative help-rejecters, and self-destructive
deniers. Table 10.1 summarizes these categories with sug-
gested treatment strategies [5]. This approach has never been
validated, but it is a useful starting point to begin to think
about how to conceptualize what patients thought of as dif-
ficult. The approach of Groves and colleagues ties clinical
scenarios to different styles of clinical interactions which
may be more therapeutic. This approach does not delve into
the deeper issues of why a patient may be presenting as
“difficult.”

As noted, there are many potential causes for patients
seeming to be difficult, including the challenge of hard-to-
treat pain syndromes (such as complex regional pain syn-
drome), leading the patient down a path of multiple treatment
failures and frustration. In addition, many patients have
ongoing psychosocial stressors, and others may have unreal-
istic expectations. However, it is not often the patient’s fault
as there are some physician characteristics and healthcare
system-related issues that can lead to a difficult pain patient.
For instance, in a physician’s zeal to offer hope and opti-
mism, they may convey to a patient that they will be 75% or

Table 10.1 Summary of Grove’s difficult patient groups

Type Identifying features | Treatment strategies
Dependent Escalating need for | Set limits with realistic
clinger reassurance and expectations
over time becomes
more helpless
Entitled Initially present as Do not react to their
demanders needy but soon anger, but instead
exhibit aggressive acknowledge the
and intimidating situation and discuss
behavior realistic expectations
Manipulative Generally ungrateful | Paradoxically advocate

help-rejecters

for any help and are
often pessimistic
about treatment
outcome

adopting skeptical
attitude toward
treatment and schedule
regular appointments

Self-destructive
deniers

Tend to engage in
behaviors that
thwart attempts to
improve their
condition

Avoid vengeful feelings
and punishment; instead
focus on and treat
underlying depression
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even 100% better from the prescribed treatment (such as an
epidural steroid injection). For a chronic painful condition,
this approach leads inevitably to disappointment and frustra-
tion in the patient as they are the ones left dealing with the
aftermath of unfilled promises from the provider. It is more
appropriate to have a discussion at the initial evaluation
regarding realistic expectations for treatment success, such
as a 30 or 50% improvement in their condition over the next
3-6 months. Similarly, pain specialists commonly face the
patient expectation that we will prescribe opioids, and often
the referring physician has given the patient this message,
creating unrealistic expectations. In addition, higher insur-
ance co-pays and deductibles and restricted access to spe-
cialty care also contribute to increased patient frustration,
anger, and pain, which the patient carries in with them to the
initial consultation.

10.2.2 Borderline Personality Disorder

Borderline personality disorder (BPD) can be one of the most
challenging patient experiences for healthcare providers. They
are often difficult to diagnose and will catch the healthcare
provider by surprise. They exhibit pervasive patterns of insta-
bility of interpersonal relationships, self-image, and affect
with marked impulsivity. BPD patients see things as “black
and white” and easily go from different extremes of emotions.
BPD may amplify the pain or be the sole cause. The symptoms
of BPD can occur in a variety of combinations, and individuals
with the disorder have many, if not all, of the following traits:
fears of abandonment, extreme mood swings, difficulty in
relationships, unstable self-image, difficulty managing emo-
tions, impulsive behavior, self-injuring acts, suicidal ideation,
and transient psychotic episodes. It is important to understand
that BPD patients are quite impaired and often have very little
insight into their limitations. These patients often have a his-
tory of significant physical or sexual abuse as a child, predis-
posing them to develop BPD as a maladaptive coping
mechanism to deal psychologically with the trauma. Thus,
while these patients often create angry feelings within the pro-
vider, it is crucial to remember that BPD patients suffer pro-
found mental anguish and to have empathy for their plight.

Dealing with the BPD patient can be challenging, and
early recognition is important to prevent the path of costly
invasive procedures that are likely to fail. The pain should be
managed conservatively as response to treatment can be dif-
ficult to assess. Try to be understanding of emotional
extremes, and do not react negatively, despite the anger you
may be feeling. The BPD pain patient should be co-managed
with a psychiatrist or psychologist. Randomized controlled
trials have shown that dialectical behavioral therapy is effec-
tive in teaching BPD patients to control and not react to their
emotions.

10.2.3 Affective Disorder

Affective disorder is highly prevalent among pain patients
with 30-50% of pain clinic patients having an untreated
major depression or anxiety disorder [2]. Affective disorder
(AD) may emerge in the course of treatment, especially if the
patient is not responding. AD results in poor coping and poor
motivation, and the patient tends to blame the physician for
lack of response to therapy. If not recognized and treated,
response to pain treatment is very poor. For instance, it has
been shown that high levels of depression or anxiety symp-
toms predict poor analgesic responses to epidurals, facet
blocks, and opioids [6—8]. Preexisting psychosocial distur-
bances will have significant effects on the chronic pain
patient’s prognosis and stress the importance of exploring
the psychosocial history of the patient prior to developing the
pain problem.

A combination of psychotropic medications and psy-
chotherapy is the most effective treatment. However, it is
often challenging to get the patient to buy into mental
healthcare as they feel the provider does not believe they
have a physical problem. Try to educate the patient on the
importance of embracing a biopsychosocial approach to
their problem. Use language they understand, and educate
on all aspects of the pain experience including physical,
emotional, and social. Addressing these aspects as one is
more likely to gain the patient’s trust rather than address-
ing them in isolation.

10.2.4 Somatization

Somatization (SZ) is best thought of as a process of
amplification. It is characterized by self-perpetuating
somatic symptoms in the absence of organic pathology.
They present with a multitude of unexplained symptoms
in the presence of normal results from physical examina-
tion and diagnostic tests [9]. However, this should not be
confused with the chronic pain patient who will often
present with pain as their only symptom with normal lab-
oratories and radiological studies. SZ patients tend to
catastrophize, embrace the “sick role,” and present with
many difficult-to-diagnose symptoms. They have high
disability and healthcare utilization. However, be careful
in labeling patients as SZ before making reasonable
attempts to make the diagnosis of their symptoms. For
example, fibromyalgia (now referred to as widespread
pain) may present as SZ. However, it is a recognized con-
dition with a biological basis.

In dealing with the SZ, the time will come to have an
honest discussion with the patient. Point out that you believe
that the patient is experiencing the symptoms but they are
not life-threatening and do not require treatment. Discussing
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amplification processes within the brain is helpful as well.
Psychiatric consultation is important but puts the consulta-
tion in the context of a biopsychosocial approach to the
patient’s problem. Cognitive behavioral therapy and antide-
pressant medications may help. It is important to keep treat-
ment conservative as these patients enjoy the sick role and
are likely to experience idiosyncratic reactions to treatment
and invasive therapies.

10.2.5 Hostile Patient

Hostile patients are common in pain clinic settings and
can present a very stressful situation for staff members.
These patients can become verbally and may be physi-
cally abusive. All pain clinic staff should be educated on
how to deal with these patients so as not to escalate a
stressful situation into an out-of-control situation. Data
suggest that pain medicine physicians are at a greater risk
of violence from patients than other medical specialists
[10, 11].

A risk management article published by Princeton
Insurance (www.riskreviewonline.com, 2002) outlines
six steps for dealing with angry patients: (1) remain calm
and collected, (2) handle the problem in private, (3) listen
to the patient’s complaints uninterrupted, (4) convey
kindness and reassurance, (5) try and reach a solution,
and (6) document the encounter. Wasan et al. recommend
five “As” for dealing with the hostile patient: (1) acknowl-
edge the problem, (2) allow the patient to vent uninter-
rupted in a private place, (3) agree on what the problem
is, (4) affirm what can be done, and (5) assure follow-
through [3].

However, there are times when a resolution is not possi-
ble, and extremes will be required for the safety of the staff
and the patient. All clinics should have policy and proce-
dures for summoning the police or security.

10.2.6 The Suicidal Patient

Suicidal ideation and attempts are common among
chronic pain patients [2]. Many pain patients exhibit pas-
sive death wishes in which they wish they were dead but
do not actively want to end their life or have a plan.
Patients with suicidal intent (actively want to end their
life) should be taken seriously. For those with a plan to
end their life should be transferred to the emergency
room for an evaluation. In these cases, it may require
sending a police officer to the patient’s home if suicidal
intent with plan is expressed over the phone. Assessment
and treatment of suicidal patients are summarized in
Table 10.2 [3].

Table 10.2 Suicide assessment and treatment

 Evaluate intent and lethality

 Evaluate existence and feasibility of plan

« Identify evidence of self-destructive behavior and past attempts

* Attempt to establish an alliance with the patient

» Consider a safety contract

* Refer to mental health specialist

If suicide intent with plan is present, escort to the emergency
room

* Document communication with the patient and treatment
strategies

Modified from www.rmf harvard.edu/reference/guidelines/suicideprev/

10.2.7 Substance Abuse Disorder

A prior history of substance abuse disorder requires careful
assessment and monitoring if using drugs of abuse to treat
pain. First, a careful medical and psychosocial history can
identify things associated with substance abuse disorder [12]
(Table 10.3). Screening tools such as the Drug Abuse
Screening Test (DAST), Opioid Risk Tool (ORT), and
Screener and Opioid Assessment for Patients with Pain
(SOAPP) are useful in assessing risk level for use of opioids.
In assessing aberrant drug-taking behaviors, certain behav-
iors are probably more predictive of risk for true drug addic-
tion or diversion than others. Some of the more predictive
behaviors, many of them illegal, include selling prescription
drugs, forging prescriptions, stealing or borrowing another
patient’s drugs, injecting an oral formulation, obtaining pre-
scription drugs from nonmedical sources, concurrent abuse
of related illicit drugs, multiple unsanctioned dose escala-
tions, or recurrent prescription losses [13, 14]. There should
be zero tolerance for these behaviors, and once identified, the
use of drugs of abuse should be stopped. It should be
explained to the patient that the therapy is being abandoned,
not the patient. On the other hand, aberrant behaviors, such
as aggressive complaining about needing higher doses, drug
hoarding, requesting specific drugs, acquisition of similar
drugs from other medical sources, unsanctioned dose escala-
tion on one or two occasions, unapproved use of the drug to
treat another symptom, or reporting unintended psychic
effects, may not be as predictive for drug abuse but, rather,
misuse of prescription opioids. Because some degree of
aberrant behavior is common among pain patients, it is
important to consider not only the type of behavior but also
the frequency or number of occurrences in an individual
patient when assessing a potentially problematic situation.
Regardless if the patient has a past history of drug abuse
or not, always plan an exit strategy prior to starting opioids
to treat chronic pain. This should include criteria for tapering
(lack of pain reduction, lack of functional improvement, mis-
use, abuse, positive urine screen for illegal substances, non-
compliance). Distinguish between abandoning the opioid
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Table 10.3 Medical history findings associated with substance abuse
disorders

* Medical history: hepatitis C, HIV, TB, cellulitis, sexually
transmitted disease, elevated liver function tests

* Social history: motor vehicle or fire-related accidents, DUIs,
domestic violence, criminal history

 Psychiatric history: personal history of psychiatric diagnosis,
outpatient and/or inpatient treatment, current psychiatric
medications, past history of substance abuse

therapy, abandoning pain management, and abandoning the
patient. Clear treatment goals should be agreed upon between
provider and patient prior to open prescribing (such as a 30%
improvement in pain and function). Prior to prescribing, it
should be made clear that opioids do not work for every pain-
ful condition or in every patient and that prescribing of opi-
oids is considered a trial, which will be stopped if agreed-upon
benchmarks are not reached. Document methods of tapering
the opioid, with or without specialty assistance. It is best to
put the exit strategy in writing and ask the patient to sign
acknowledging understanding. If the time comes, the written
document can be provided to the patient. This is a common
feature of opioid treatment agreements.

10.2.8 Noncompliance

Noncompliance or nonadherence can occur with medications,
rehabilitation, psychological referral, or lifestyle changes.
Causes include nonacceptance of the treatment plan, unrealistic
expectations, social issues (financial, time, work, transportation,
etc.), or addiction. Management of nonadherence can be chal-
lenging but should be approached methodically. Realize that at
some level, the patient has made a choice not to follow the pro-
vider’s instructions and there may be a good reason. First, con-
sider modifying the treatment plan which may coax the patient
into accepting a slower transition into the original plan. Educate
the patient on the importance of compliance with the treatment
plan to a successful outcome. If the patient is unwilling to com-
ply, it may be necessary to inform them that no further appoint-
ments will be made unless they are ready to accept the treatment
plan. As a consultant, when the patient does not accept your
plan, the referring physician should also need to be notified of
the situation; the plan of treatment whould be described to the
primary medical provider and mesures should be taken to tran-
fer patient care back to his/her referring MD.

Poor lifestyles are also a common cause of increase pain.
Pain is more common in obese patients as well as in those
who do not regularly exercise, eat appropriately, and get
enough sleep. Therefore, lifestyle changes should be a part of
every pain treatment plan, and compliance with these changes
is just as important as compliance with medical therapies.

Noncompliance with drugs of dependency should be
managed very carefully. There should be a low tolerance for

noncompliance with drugs of dependency as they carry sig-
nificant risks to the patient as well as to the provider’s license.
As discussed under the substance abuser above, a concise
exit plan prior to starting the therapy makes it easier to stop
the therapy. Persistent noncompliance should result in drug
tapering which can be achieved with a well-defined tapering
schedule to avoid withdrawal. However, patients who cannot
comply with a taper should be warned that no further refills
will be provided and given locations of detoxification pro-
grams. Carefully document the care in the medical records.
Do not be held hostage to therapy just to avoid withdrawal.

10.2.9 Pain Patients with Secondary Gain

There are many causes of secondary gain including litiga-
tion, social turmoil, or work dissatisfaction. These patients
are at a high risk of using pain medications (especially opi-
oids and benzodiazepines) to treat emotional disturbances.
Most secondary gain issues are associated with stress and
anxiety, and once lifted, pain is likely to be reduced. When
dealing with patients that have secondary gain issues, it must
be stressed to the patient that you believe that they have pain;
do not suggest that they are malingering and “milking” the
issue. However, the effect of the stress and anxiety associ-
ated with the secondary gain is beyond their control. Once
the stressor is removed from their life, the pain is likely to be
reduced. It is advisable to avoid aggressive invasive therapies
in pain patients with secondary gain. Explain to the patient
that it is in their best interest to treat their pain conservatively
until stressors are removed from their life after which they
will be reassessed to determine a treatment plan.

Some pain patients are focused on getting disability
approved which is a significant secondary gain. It is contro-
versial whether pain in and of itself is a reason to go onto
disability. In general, disability is probably counterproduc-
tive to pain treatment, and declaring disability is probably
better left to specialists that can assess the need for disability
in the context of functional abilities rather than pain.
However, it may be reasonable to provide work restrictions
and accommodations as it relates to the pain.

10.2.10 The Patient Who Wants to Be Fixed

These patients usually have unrealistic expectations and do
not understand the limitations of modern medicine. They
will go from provider to provider in desperate searches for a
cure and often become angry when a cause and cure is not
reached. Attempt an honest discussion with the patient and
try to adjust expectations. Be empathetic and acknowledge
their frustration. Point out that there are inadequacies in the
healthcare system and medical science beyond our control.
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For instance, we still cannot cure the common cold, but we
can put a man on the moon. Failure to adjust expectations
can lead the patient down a path of excessive treatment and
failure. Try and get them to focus on what can be done, rather
than what cannot be done.

10.2.11 Healthcare Provider and System
Factors

Difficult pain patients are not always the fault of the patient.
Healthcare providers have many different personalities,
competencies, and skills that may affect patient behavior.
Physicians who are less empathetic are more likely to per-
ceive patients as difficult. Likewise, patients who perceive
providers as less empathetic may react negatively and come
across as difficult [15]. A study in 2001 showed that older,
more experienced doctors reported fewer difficult patients
and coped better with a wide variety of patients [16].
Healthcare providers should not take patient negative behav-
ior personally and recognize that patients will react differ-
ently to the same situation. Providers should not let patient
behavior drive poor decisions and should maintain a level
head. Jamison recommends that there should be five compo-
nents to every patient encounter so as to improve the interac-
tion: engage, empathize, educate, enlist, and end. This is a
challenge in today’s healthcare market where the provider’s
face-to-face time with the patient is being overtaken with
non-face-to-face time requirements.

In addition to provider factors, there are increasing health-
care system factors damaging the clinician-patient relation-
ship with perceptions that both sides are being difficult.
These include poor access, delays in treatment due authori-
zation delays and denials, increasing co-pays, and overbur-
dened clinic phone systems.

10.2.12 The Difficult Patient with Implantable
Therapies

Patients with implantable therapies are less likely to become
difficult as they undergo more psychological screening and
treatment before deciding to implant and tend to have more
of an established strong physician-patient relationship. If
noncompliance or unacceptable behaviors arise, implantable
therapies can still be discontinued. This is easier done with
stimulation as there are no drug withdrawal issues to deal
with. Discontinuing intrathecal therapy can be more chal-
lenging due to the high dependency and life-threatening
withdrawal from some of the drugs used (baclofen and cloni-
dine). If the need arises to discontinue intrathecal therapy
due to behavioral issues, weekly visits should be scheduled
with titration down until pump can be turned off. Explain to

the patient that if they are not compliant with the visits, they
will go into withdrawal. If the patient is noncompliant, at the
next pump refill, turn off the pump and provide oral medica-
tions to cover drugs of dependence with a weaning schedule
and a list of local detoxification programs to report to if they
are noncompliant with the taper. If the patient shows up in
the emergency room, explain the situation to the physician
and recommend transfer to an inpatient detoxification unit.
Once weaned from the intrathecal therapy, explant of the
system has to have the consent of the patient. Leaving the
system implanted will not harm the patient.

10.2.13 Interventional Therapies That
Go Wrong

It is not uncommon for patients to report increased pain after
interventional procedures. In the absence of “red flags,” reas-
surance is the best remedy along with a short course of anal-
gesics if necessary. In the case of serious injury, remain
levelheaded and approach the case as you would any patient
and do not get defensive. Do not let threats of litigation
intimidate you. Remain calm and manage the patient’s prob-
lem as indicated. Risk management should be notified.
Carefully document the facts as it pertains to the care, but
avoid long narratives and do not point fingers.

10.2.14 Dismissing the Difficult Patient

Fortunately, it is a rare occurrence to require patient dis-
missal. Dismissing a patient should not be taken lightly, and
every practice should have a policy and procedure. First,
inform the patient both face to face and in writing why they
are being dismissed. If the patient is noncompliant with the
treatment plan, that usually is not a reason to dismiss a
patient. Instead, it is more appropriate to tell the patient that
they are welcome to return for further assessment and treat-
ment if they decide that they want to follow the treatment
plan. Even in cases of using illegal drugs while prescribed
opioids, taking the patient off of the opioids and prescribing
non-opioid medications is preferred rather than dismissal
from the practice. A similar analogy is in the treatment of
HIV. If the patient cannot comply with a “triple cocktail,”
they are taken off of these medications and continue to see
the provider. A clear-cut example of the need to dismiss a
patient is if the patient is diverting the medications you are
prescribing. If there is concern over hostility and staff safety,
only a letter is needed. A 30-day notice is adequate with a
referral to the local medical society for a list of other practi-
tioners they can choose from. If the patient is receiving
drugs of dependency, give them a taper schedule with a list
of local detoxification programs to choose from if they are
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not compliant with the taper. If the patient is a part of a con-
tracted health plan with your group, the group medical
director will need to be notified and approve of the termina-
tion [3].
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11.1 Case Description

A 39-year-old female with a history of systemic lupus erythe-
matosus and rheumatoid arthritis who was taking Plaquenil
complained of neck pain that radiates to the left upper extrem-
ity. The pain is associated with occasional numbness and tin-
gling. She denies any extremity weakness. The patient
underwent a 6-week course of physical therapy along with a
trial of gabapentin 300 mg PO TID with minimal relief.
Magnetic resonance imaging of the cervical spine revealed a
C6-C7 diffuse disc bulge without spinal stenosis. After pro-
gressively worsening symptoms, the patient underwent a cer-
vical epidural steroid injection. Upon awakening from the
procedure, she felt her numbness worsen and developed mild
weakness in her left upper extremity. No further imaging was
performed at that time. Over the ensuing months, the patient
suffered from severe burning pain. She was unable to tolerate
heat, cold, or air blowing on her arm. The pain was accompa-
nied by left upper extremity weakness, swelling, atrophy, dis-
coloration, and temperature change, along with severe fatigue.
Physical examination was notable for left hypothenar muscle
atrophy. Pain limits her left grip, and she has 3/5 strength of
her left abductor pollicis brevis, interossei, and finger exten-
sor muscles. Otherwise strength is 5/5 throughout. Sensation
to pinprick is decreased in the left upper extremity in all der-
matomes, and reflexes are reduced. The right upper extremity
has 2+ deep tendon reflexes and normal sensation. A repeat
magnetic resonance imaging of the cervical spine showed
two small foci of increased T2 signal measuring 4-5 mm
within the left dorsal aspect of the spinal cord at the level of
the C6 and C7 vertebral body level. The differential diagnosis
based on the history, physical examination, and diagnostic

B. Silva, M.D. ¢ D. Elmofty, M.D. (00)

Department of Anesthesia and Critical Care,

University of Chicago, 5841 S. Maryland Ave., M.C. 4028,
Chicago, IL 60637, USA

e-mail: DEImofty @dacc.uchicago.edu

© Springer International Publishing AG 2018

testing included the following: (1) complex regional pain syn-
drome from iatrogenic injury after the cervical epidural ste-
roid injection, (2) central nervous system infection in the
setting of chronic immunosuppression, or (3) progression of
the underlying autoimmune condition. Infectious workup
revealed cerebrospinal fluid positive for John Cunningham
virus (JCV, a type of human polyomavirus) but negative for
Lyme disease, West Nile, and oligoclonal bands. The patient
was referred to a tertiary health-care system, for initial evalu-
ation by a neurologist and then referral to the pain clinic.
Repeat lumbar puncture was negative for JC virus or any
other abnormality. An electromyogram and test of nerve con-
duction velocity revealed a left C8 radiculopathy but no defin-
itive evidence for left upper extremity neuropathy or brachial
plexopathy. The diagnosis was complex regional pain syn-
drome, likely from iatrogenic injury from the cervical epi-
dural steroid injection.

11.2 Case Discussion

Chronic pain is a common and medically challenging condi-
tion. According to the Institute of Medicine Report from the
Committee on Advancing Pain Research, 100 million
Americans suffer from chronic pain, resulting in health-care
costs ranging from $560 to 635 billion in 2010, which
include medical and economic costs from disability and lost
wages [1]. In the subspecialty of pain management, although
chronic pain is multifactorial, the utilization of interven-
tional techniques has increased dramatically over the last
two decades [2]. An analysis of Medicare beneficiaries from
2000 to 2011 found that interventional techniques increased
by 228% [3]. Yet there is a paucity of literature on the inci-
dence of complications associated with these techniques.
Cervical epidural steroid injections are commonly used to
treat a variety of chronic conditions, including cervical
radicular pain, neck pain, spinal stenosis, degenerative disc
disease, and spondylolisthesis. The most widely used routes
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for cervical epidural steroid injection (CESI) are interlami-
nar and transforaminal. In the interlaminar route, the needle
is advanced through a midline or a paramedian approach,
traversing the ligamentum flavum to enter the posterior epi-
dural space. In the transforaminal route, the needle is
advanced along the axis of the intervertebral foramen.

11.3 Epidemiology

Although neurologic injury from CESI is undoubtedly rare,
the actual incidence in the United States is difficult to ascer-
tain. The majority of cases are identified through the
American Society of Anesthesiologists (ASA) Closed
Claims database. Events, however, may be under-reported
and biased as to the degree of severity because a plaintiff’s
attorneys often will not pursue cases in which the estimated
financial recovery for damages is less than $50,000 [4].
Another problem is that the Closed Claims database does not
provide the total number of CESI procedures in the United
States; therefore, there is no denominator from which to
derive incidence. A Swedish study sought to determine the
incidence of neurologic complications after neuraxial block-
ades from 1990 to 1999 using a postal survey to all depart-
ments of anesthesia in Sweden [5]. The incidence of
complications was 1:25,000 in obstetric epidural blockade
and 1:3600 in non-obstetric epidural blockade [5]. An impor-
tant caveat to these results, however, is that the complica-
tions specified were epidural abscess, meningitis, spinal
hematoma, and cauda equina syndrome, including many
cases in which the neurologic symptoms were either tempo-
rary or absent. A French study, in which inclusion criteria
were limited to neurologic complications lasting for at least
3 months and impairment in daily living, found an incidence
of 1:116,639 in obstetric epidurals and 1:65,464 in non-
obstetric epidurals for the year 2000 [6].

Despite the limitations, the Closed Claims database pro-
vides overall trends in chronic pain management claims and
details of the cause of injury from interventional procedures.
Coinciding with the increase in interventional procedures,
the percentage of chronic pain claims has increased from
<5% in the 1980s, to 11% in the 1990s, to 18% of all claims
from 2000 to 2007 [7]. A review of the ASA’s Closed Claims
database between 2005 and 2008 revealed that 22% (64/294)
of chronic pain claims were associated with cervical inter-
ventional procedures [8]. Of those 64 claims, the most com-
mon event was direct needle trauma to a nerve or the spinal
cord (31%, 20/64), followed by cord infarction or stroke
after intra-arterial injection (14%, 9/64), dural puncture (6%,
4/64), compressive hematoma (5%, 3/64), infection or
abscess (5%), high block or total spinal (5%), unintentional
intravascular injection of local anesthetic (3%, 2/64), and
pneumothorax (3%) [8].

11.4 Anatomy

The cervical neuraxial anatomy is predisposed to cata-
strophic neurologic injury. The margin for error during nee-
dle advancement diminishes away from the lumbar epidural
space. The posterior epidural space ranges from 5 to 13 mm
in the dorsal-to-ventral dimension, 2 to 4 mm in the thoracic
posterior epidural space, and to an average 0.4 mm in the
cervical posterior epidural space [9]. The loss of resistance,
expected during epidural needle placement, may not occur in
patients whose ligamentum flavum has not fused at the mid-
line, a condition that is more prevalent in the upper thoracic
(4-21% midline gaps at T3-T4 and above) and cervical
regions (51-74% midline gaps) [10].

The spinal cord is supplied with blood via three arteries
within the subarachnoid space: the single anterior spinal
artery which perfuses the anterolateral two-thirds of the cord
and two posterior spinal arteries which perfuse the posterior
one-third of the cord. More pertinent to interventional neuro-
logic injuries, however, are branching arteries that arise out-
side the meningeal layers, course into the intervertebral
foramen, penetrate the dura, and reinforce the anterior and
posterior spinal arteries (referred to as “spinal segmental” or
“spinal medullary” arteries). These arteries are derived from
the deep and ascending cervical and radicular arteries which
themselves come from the vertebral artery.

11.5 Pathophysiology

Both the interlaminar and transforaminal routes can result in
direct needle trauma, even though the site of injury may dif-
fer (Table 11.1). The limited width of the epidural space in
the interlaminar route and the possibility of a midline gap in
the ligamentum flavum make direct needle trauma to the
cord possible. Unintentional lateral deviation of the needle,
however, also may cause contact with the spinal nerve or the
anterior or posterior ramus at the intervertebral foramen [9].
Direct contact with the spinal nerve or one of the rami in the

Table 11.1 Associated injuries from direct needle trauma during cer-
vical epidural steroid injections

Route of needle entry Site of injury

—

Interlaminar approach . Injury to the spinal cord

2. Injury of spinal nerve, ventral or
dorsal ramus with lateral deviation of

the needle
Transforaminal . Injury to spinal nerve
approach . Injury to ventral or dorsal ramus

. Injury to spinal cord

N =

. Injury to vertebral, ascending or deep
cervical arteries
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transforaminal route seems anatomically more likely
(Fig. 11.1). There has been at least one case report of direct
needle trauma to the spinal cord during transforaminal CESI
[11]. There is also the significant risk of needle contact with
an artery. Studies have shown that the vertebral artery and
the ascending and deep cervical arteries lie in close proxim-
ity to needles inserted into the cervical intervertebral fora-
men [12]. There are case reports of vertebral artery
perforation as well as traumatic aneurysm [13, 14].
Theoretically, needle contact could also cause vessel irrita-
tion leading to vasospasm and cord ischemia from reduced
blood flow [9, 15].

Segmental
artery

Spinal

Fig. 11.1 Direct needle trauma from interlaminar and transforaminal
approach. Needle A and B demonstrate a midline interlaminar approach
which can directly traumatize the spinal cord. Needle C represents lat-
eral deviation of the needle resulting in trauma to the spinal nerve, ven-
tral or dorsal ramus. Needle D illustrates a transforaminal approach
resulting in trauma to the spinal nerve, ventral or dorsal ramus, and
spinal artery. Reprinted from Complications in Regional Anesthesia
and Pain Medicine, Joseph M Neal, James P Rathmell, 2007, with per-
mission Saunders/Elsevier

11.6 Clinical Presentation

Case reports illustrate the variability in the symptoms of direct
needle trauma. Classic signs are severe pain, often correlating
with the dermatomal pattern of the nerve contacted by the
needle and radiating to one or more extremities, along with
extremity paresthesia and weakness. Often, the symptoms
manifest immediately upon needle penetration. There have
been documented cases of fully awake patients, however, who
sustained neuraxial injury but experienced no symptoms at the
time of needle placement [16, 17]. Several factors influence
clinical symptoms: cervical level, structure intruded (i.e., spi-
nal cord or spinal nerve), and volume and type of injectate
[18]. A higher cervical entry point may involve cranial nerves.
One case report documented facial numbness after a C5-C6
interlaminar injection that was believed to be caused by direct
damage to the spinal nucleus of the trigeminal nerve (which
extends from the medulla to C3 or below C3) and by cephalad
movement of intramedullary injectate [18].

The onset and quality of symptoms are also likely influ-
enced by the structure that has sustained injury. Pain is more
likely when extra-axial trauma affects the nerve roots or blood
vessels, which are innervated by sensory neurons mediating
pain [16]. On the other hand, there are no pain receptors within
the spinal cord, which may render intra-axial lesions painless
[16]. Pain is rarely reported with dural puncture, and symp-
toms may appear only after injection or from the sequelae of
the needle trauma such as edema or hematoma [16].

11.7 Risk Factors

Risk factors for direct needle trauma are conditions that
reduce or obscure the epidural space. Osteoporotic and
degenerative processes of the spine, which become more
common with advancing age, reduce the epidural space and
close the intervertebral foramen [5]. Other pathologies that
can compete with spinal cord and nerve roots for space are
spinal stenosis, ligamentum flavum hypertrophy, and verte-
bral disc bulges [9, 18].

11.8 Preventative Measures

Numerous recommendations have been set forth to reduce
the risk of direct needle trauma. Pre-procedural MRI or CT
imaging is performed to verify adequate epidural space for
needle placement at the target site [15]. Axial or sagittal cuts
are measured to approximate dermal-to-epidural distance of
the target interlaminar injection level, which can then be
used to determine needle depth during the procedure [18].
Interlaminar CESI is performed at C7-T1 and preferably not
higher than C6—-C7 [15]. The cervical epidural space becomes
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narrower at higher cervical levels, increasing the likelihood
of penetration of the dural sac and spinal cord [15]. At the
C7-T1 level, medication can reach as high as the C4—CS5 epi-
dural space [18]. Low cervical targets reduce the risk of
medication reaching the respiratory centers and cranial nerve
nuclei in the medulla and upper cervical levels [18].

Radiographic guidance and the use of a test dose of con-
trast medium are essential for all CESI procedures.
Interlaminar CESI should be performed under fluoroscopic
guidance with anteroposterior, lateral, or contralateral
oblique views to gauge the depth of needle insertion.
Transforaminal CESI should be performed under fluoros-
copy or digital subtraction angiography to decrease the risk
of both direct needle trauma and intravascular injection [15].
The procedure should be stopped if a contrast test dose
reveals a myelographic or arterial pattern [18]. A contrast
pattern of a central canal stripe without flow to the lateral
foramen may indicate cord injection [18].

Finally, the use of sedation during CESI continues to be
debated. Those in favor of sedation point to case reports of
needle trauma caused by sudden head movement, which
would likely be prevented under sedation [19]. Those
opposed to sedation argue that sedation could render a patient
unable to report any pain or paresthesia caused by spinal
cord or nerve trauma [19]. This position, however, is some-
what undermined by case reports, as described earlier, of
fully awake patients reporting no unusual symptoms at the
moment of traumatic needle penetration. The current con-
sensus is to refrain from moderate-to-heavy sedation, and if
light sedation is used, the patient should remain able to com-
municate pain or other adverse sensations or events [15].

11.9 Treatment

According to the literature, many of the factors that contrib-
ute to neuraxial injuries are unavoidable. If there are signs of
injury, the procedure should be aborted, and the patient’s
condition should be reevaluated. Diagnostic testing should
be initiated. For ischemic injuries, a magnetic resonance
imaging scan is preferable over computerized tomography
imaging. Magnetic resonance images may appear normal
after an initial insult. After a few days, changes in the form
of hyperintensities on T2-weighted images or focal cord
swelling appear (Fig. 11.2). There are limited data regarding
the use of corticosteroids after iatrogenic-induced direct spi-
nal cord trauma from CESI, but corticosteroids have been
shown to improve outcomes after acute traumatic spinal cord
injury [20]. Methylprednisolone sodium succinate has been
administered as an initial bolus of 30 mg/kg followed by an
infusion of 5.4 mg/kg per hour infused for 23 h [20].
Corticosteroids are not recommended for ischemic-induced
injuries of the spinal cord [9].
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Fig. 11.2 Magnetic resonance imaging revealing a T2-weighted
hyperintensity within the cord at C6 (black arrow). Reprinted from
Journal of Neurology, Neurosurgery & Psychiatry, Volume 72, Issue 4,
PA Wilkinson, A Valentine, ] M Gibbs, Intrinsic spinal cord lesions
complicating epidural anaesthesia and analgesia: report of three cases,
537-539, 2002, with permission from BMJ Publishing Group Ltd

Key Concepts

e Cervical interlaminar and transforaminal epidural steroid
injections are performed for the interventional treatment
of pain, yet there is a paucity of literature on the associ-
ated complications of the procedure.

e Awareness of potential complications associated with cer-
vical intralaminar and transforaminal epidural steroid
injections may enhance patient safety.

e The anatomic characteristics of the cervical neuraxial
space predispose or contribute to its potential for sustain-
ing needle injury.

e Refrain from deep sedation for neuraxial procedures
because detecting paresthesia by the patient or the pain
practitioner is diminished.

o If unanticipated sensory or motor deficits persist after an
interventional procedure, imaging may be indicated.
Magnetic resonance imaging is preferable to computer-
ized tomography imaging for ischemic injuries.

e Corticosteroids may be beneficial for direct spinal cord
trauma, but not for ischemic injuries of the cord.
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Total Spinal After Cervical Epidural

Steroid Injection

Meghan E. Rodes

12.1 Case Description

A 48-year-old male presents to the pain clinic for evaluation of
neck pain and left arm pain of 2 months’ duration. The pain
began after lifting and disposing of some heavy garbage bags. He
reports pain in his left neck, radiating into his left shoulder, front
of his chest, in the back of his upper arm and forearm. He notes
associated numbness and tingling in his left hand, worst in the
middle digit, and reports that he has dropped items on occasion
due to weakness of his grip. Thus far he has initiated a physical
therapy program and has tried nonsteroidal anti-inflammatory
drugs (NSAIDs) without much relief of his pain. Physical exami-
nation is significant for diminished (4/5) strength in his left tri-
ceps and flexor carpi radialis and diminished sensation to light
touch in the middle of his left hand and left triceps reflex 1+. He
underwent magnetic resonance imaging (MRI) of the cervical
spine, which was notable for a shallow broad-based posterior
disk bulge with a superimposed left foraminal disk protrusion,
resulting in mild spinal canal stenosis and moderate left neural
foraminal stenosis at C6—C7 (see Figs. 12.1, 12.2, and 12.3). He
also underwent electromyography (EMG), which revealed
increased insertional activity, fibrillation potentials and positive
sharp waves, moderately increased motor unit action potential
duration, and moderately reduced motor unit action potential
recruitment in the left triceps and left flexor carpi radialis mus-
cles, consistent with an acute on chronic left C7 radiculopathy.
The patient was referred to the pain clinic by a neurosurgeon for
CESI for the diagnosis of cervical radiculopathy. This procedure
was discussed with the patient as a pain management strategy,
and he was counseled on the risks of the procedure including
bleeding, infection, nerve injury including permanent paralysis,
death, headache, worsening of pain, adverse effects of medica-
tion, and allergic reaction to medication. The patient fully under-
stood the potential adverse effects and risks of the procedure and
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to proceed to the emergency department immediately if any seri-
ous reactions or symptoms should occur. He consented for
CESI. The patient was brought into the fluoroscopy suite and
positioned prone on the examination table, with his arms at his
side. Continuous pulse oximetry and noninvasive blood pressure
(NIBP) monitors were applied. A time-out was performed, con-
firming this patient was having CESI and that he was not allergic
to latex, local anesthetic, steroids, or contrast media. The site was
prepped with chlorhexidine gluconate and a sterile drape applied.
The cervical spine was imaged under fluoroscopy in an anterior-
posterior (AP) view, with the C7-T1 interspace identified. Local
infiltration with lidocaine 1% 3 mL was performed. A 20-gauge
Tuohy needle was then inserted through the local anesthetic
wheal and advanced under AP view toward the C7-T1 inter-
space using a loss of resistance (LOR) to saline technique. Loss

Fig. 12.1 Sagittal T2 MRI with cervical spinal levels identified; note
the limited CSF signal (bright white on T2) in the cervical spine as
compared with the thoracic spine
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Fig. 12.2 Sagittal T2 MRI with C6—C7 disk herniation identified by
arrow

Fig. 12.3 Axial T2 MRI with leftward C6-C7 disk herniation identi-
fied by arrow

Fig. 12.4 Lateral fluoroscopic view post-contrast injection; note con-
trast spread in the posterior epidural space to C6 level

of resistance to saline was obtained at a depth of 7 cm. A lateral
fluoroscopic view was obtained at this time, confirming appro-
priate needle placement in the posterior epidural space. After
negative aspiration for blood or cerebrospinal fluid (CSF), 2 mL
of contrast dye was injected through the needle, spreading up to
the C6 level in the posterior epidural space (see Fig. 12.4). An
AP fluoroscopic view was then obtained, and an additional 1 mL
of contrast dye was injected, without evidence of intravascular or
intrathecal spread (see Fig. 12.5). A mixture of methylpredniso-
lone 80 mg and lidocaine 2% 1.5 mL was then injected.
Immediately after injection, the patient complained of paresthe-
sias of his upper extremities, difficulty speaking, developed pro-
found hypotension and bradycardia, and suddenly lost
consciousness. The patient was immediately turned supine on
the table, mask ventilation was initiated and endotracheal intuba-
tion performed, and intravenous (IV) access was established for
fluid resuscitation and administration of vasoactive medications.
Approximately 60 min after the injection of lidocaine, the patient
recovered consciousness and spontaneous respiration, returned
to baseline hemodynamic values, and was extubated. The patient
was observed for 4 h post-procedure and was discharged—
accompanied by someone—in stable condition, with no new
complaints and no change in his baseline neurological examina-
tion. A telephone call later that night and in the morning con-
firmed that he was doing fine.
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Fig. 12.5 AP fluoroscopic view post-contrast injection; note needle
placement at C7-T1 interspace

12.2 Case Discussion
12.2.1 Anatomy of the Cervical Epidural Space

The boundaries of the epidural space are as follows: superi-
orly by the foramen magnum, inferiorly by the sacral hiatus,
anteriorly by the posterior longitudinal ligament, and poste-
riorly by the ligamentum flavum. The diameter of the poste-
rior epidural space is approximately 3—5 mm at the C7-T1
interspace. The ligamentum flavum is also relatively thin
(and possibly discontinuous in the cervical spine) as com-
pared to the lumbar region, making LOR more subtle in the
cervical spine. Cadaver evidence has shown that the liga-
mentum flavum frequently fails to fuse in the midline over
the cervical interspaces and that midline gaps were observed
in more than 50% of specimens [1, 2]. Therefore, injection at
the C7-T1 level is favored, taking into account that injected

substances will likely spread over multiple interspaces in the
cervical spine, so most levels can be reached from a C7-T1
epidural entry. Some practitioners favor a paramedian
approach due to the possibility of incomplete fusion of the
ligamentum flavum in the midline, whereas other practitio-
ners favor a midline approach to avoid neural and vascular
structures that may be located more laterally.

12.2.2 Technique for Interlaminar Cervical
Epidural Steroid Injection

Typically the patient is positioned prone on the fluoroscopy
table. Some practitioners perform the procedure in the sitting
position; however, it may be more difficult for the patient to
hold his/her head in a fixed position while sitting. After sterile
prep and drape is performed, fluoroscopy is used to identify
the C7-T1 interspace and optimize the angle of entry. Local
infiltration is performed, and the epidural needle is introduced
through the skin and subcutaneous tissue. The first structure to
be encountered deep to the subcutaneous tissue is the supra-
spinous ligament. After passing through the supraspinous liga-
ment, the needle will next traverse the ligamentum nuchae, a
large structure that bridges the dors