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KEY POINTS

� Chronic substance use and acute intoxication may affect all aspects of perioperative care,
including starting an intravenous line, securing an airway, intraoperative management,
and postoperative pain control.

� The clinician should screen for alcohol and drug use in all patients and obtain serum or
urine tests on those who are likely by history, physical examination, or circumstances
to be intoxicated.

� Operations on acutely intoxicated patients should be delayed, if possible, because of the
potential for hemodynamic instability.

� Those caring for a substance user postoperatively should be wary of the potential for
hemodynamic compromise, poor wound healing, altered consciousness, and difficulty
with pain management.
INTRODUCTION

Alcohol and drug use and abuse have been an increasing problem in the United
States. The major categories of drugs of abuse include alcohol, stimulants, opiates,
cannabinoids, and hallucinogens. Both acute intoxication and chronic abuse of these
substances present challenges for anesthetic management during and after an oper-
ation. Whereas some procedures may be delayed while the issue is addressed, others
are urgent or emergent and the surgeon and anesthesiologist must be able to deal with
the physiologic changes that may occur in these patients.
According to the 2012 National Survey on Drug Use and Health,1 which interviews

persons aged 12 or older, 23.9 million Americans, or 9.2% of the population, were cur-
rent users of illicit drugs (Fig. 1). This was an increase compared with 2008. Current
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Fig. 1. Past month use of selected illicit drugs among persons aged 12 or older: 2002–2012.
(From National Survey on Drug Use and Health (US), United States, Substance Abuse and
MentalHealth ServicesAdministration,OfficeofApplied Studies, Center forBehavioralHealth
Statistics and Quality (US). Results from the 2012 National Survey on Drug Use and Health:
summary of national findings, NSDUH Series H-46, HHS Publication No. (SMA) 13-4795.
Rockville (MD): Substance Abuse and Mental Health Services Administration; 2013.)
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drinkers of alcohol represent 52.1% of the population, with 6.5% reporting heavy use
(Fig. 2). Those rates are similar to 2008. A total of 8.5%were considered to have a sub-
stance dependence or abuse disorder.

SCREENING FOR SUBSTANCE USE

Questions regarding alcohol and drug use should be part of any history and physical.
The surgeon and anesthesiologist should emphasize that the question allows them to
better take care of the patient and is not meant to be judgmental or to be used for crim-
inal charges. Most patients are honest with the provider, but testing should be consid-
ered in the unconscious patient and in certain populations.2,3 Substance abuse has
been well studied in the trauma population because screening and intervention pro-
grams are required elements for a trauma center. Cost-benefit analysis supports
testing those who arrive meeting trauma team activation criteria.4 Patients seeking
liver transplants are often enrolled in routine testing, but other organ transplant pa-
tients can be at risk for substance use disorders.5 The bariatric surgery population
has also been studied for increased substance use.6 Features of the physical exami-
nation, such as tachycardia, tremors, a smell of alcohol, and poor dentition, may lead
the physician to suspect substance use.
Results of urine testing are typically reported within a half hour of the sample being

received. Serumalcohol resultsmay take an hour to process. There are several different
drug screenpanels available, butmost test formarijuana, amphetamines/methamphet-
amines, phencyclidine (PCP), cocaine, opioids, barbiturates, and benzodiazepines



Fig. 2. Current, binge, and heavy alcohol use among persons aged 12 or older, by age: 2012.
(From Substance Abuse and Mental Health Services Administration. Results from the 2012
National Survey on Drug Use and Health: summary of national findings, NSDUH Series
H-46, HHS Publication No. (SMA) 13-4795. Rockville (MD): Substance Abuse and Mental
Health Services Administration; 2013.)
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(Table 1). If the patient screens positive for acute intoxication by history or laboratory
testing and the operation is not urgent, the procedure should be delayed. The patient
should be informed of the anesthetic risks particular to the substance used. If use is
chronic, referral to treatment should be provided.

ALCOHOL

Depending on the screening tool used, up to 28.5% of patients presenting for an
operation have an alcohol use disorder.7 Blood levels decrease by approximately
0.015 g/dL per hour.

Airway: Aspiration Risk and Lung Injury

The intoxicatedpatientwith a full stomachpresentsanaspiration risk. In addition, alcohol
decreases lower esophageal sphincter pressure.8 Chronic alcoholics have more airway
colonization with pathologic bacteria, increasing the risk for pneumonia.9 Even without
aspirating, an injured patient with elevated blood alcohol content has been shown to
be at increased risk for acute respiratory distress syndrome.10 The chronic user is also
at risk because of impaired cellular mechanisms and a decrease in antioxidants.11,12

Intraoperative Management

Anesthetic requirements vary widely, depending on degree of intoxication and degree
of liver and other organ damage. Care should be taken when titrating oxygen because
acutely intoxicated patients have less tolerance for hypoxia.13 The patient with



Table 1
Approximate detection times for a urine drug screen and substances causing false-positives

Drug
Detection
Window

Substance Causing
False-Positives

Alcohol 2–12 h

Benzodiazepines 72 h Sertraline
Chronic

use 4–6 wk

Cocaine 48–72 h Amoxicillin, tonic water

Methamphetamine/amphetamines 48 h Ephedrine, pseudoephedrine,
amantadine, labetalol

Heroin 48 h Poppy seeds, dextromethorphan

Methadone 72 h Ibuprofen, quetiapine, verapamil

Prescription opioids 6–96 h Poppy seed, dextromethorphan

Marijuana 7 d–2 mo with
chronic use

Dronabinol, sulindac

3,4-methylenedioxymethamphetamine
(ecstasy)

48 h Pseudoephedrine, Vicks inhaler

Lysergic acid diethylamide (LSD) 36–96 h Amitriptyline, sumatriptan

Phencyclidine (PCP) 8–14 d Dextromethorphan, ibuprofen

Ketamine 7–14 d

g-Hydroxybutyric acid 12 h Soaps
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cirrhosis has special fluid and electrolyte needs, and is at risk for bleeding; blood prod-
ucts should be made available. Hypotension may result from dehydration, cardiomy-
opathy,14 or a diminished adrenocortical response to stress.15

Postoperative Management

Sensitivity to pain varies widely depending on degree of alcohol use and underdosing
or overdosing of pain medicine is a possibility. In addition to pulmonary complications,
alcoholics are at risk for wound infections caused by immunosuppression.16

The most serious postoperative complications are alcohol withdrawal and delirium
tremens, because they are life-threatening conditions. Incidence varies depending on
type of operation, age, and comorbidities. Symptoms of withdrawal can vary frommild
tremors, confusion, and fever to severe electrolyte abnormalities (hyponatremia, hy-
pokalemia, hypocalcemia, hypophosphatemia, and hypomagnesemia), hemodynamic
instability, and seizures.
Implementation of a symptom-triggered withdrawal prophylaxis practice guideline

using lorazepam, haloperidol, or clonidine can decrease the development of with-
drawal syndromes.17 Dexmedetomidine has been investigated as an adjunct to
benzodiazepine in the prevention of withdrawal.18

BENZODIAZEPINES

Benzodiazepines are available by prescriptions for the treatment of anxiety, posttrau-
matic stress disorder, and other psychiatric illnesses.

Airway

Because benzodiazepines are most often ingested, there are not usually airway con-
cerns outside of overdose. If there has been an overdose, flumazenil can be used as a
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reversal agent. Although there have been concerns for using flumazenil in patients with
concomitant tricyclic overdose or chronic benzodiazepine users, experimental studies
have shown that with proper precautions, it can be used safely.19

Intraoperative Management

Intraoperative complications in benzodiazepine using patients are not widely reported.

Postoperative Management

Benzodiazepine withdrawal is manifested by anxiety, poor sleep, tremors, and in its
most serious form, seizures. Patients who are preoperatively on benzodiazepine treat-
ment should have their medication continued. Those who were abusing benzodiaze-
pines may be started on a symptom-triggered or tapered dose withdrawal regimen
using a long-acting benzodiazepine20 or be treated with low-dose flumazenil.21

STIMULANTS

Stimulants include cocaine and amphetamines. Route of administration varies and in-
fluences the length of intoxication and the manifestations of chronic use.

Cocaine

Cocaine is still used as a topical anesthetic, especially in ear, nose, and throat surgery.
It may be smoked, taken intranasally (“snorted”), or injected. Its effects last from 30 to
60 minutes. Toxicity is manifested by psychosis, dysphoria, paranoia, anxiety, and
cerebral hemorrhage. Coronary vasoconstriction may occur because of inhibition of
catecholamine reuptake and inhibition of nitric oxide synthesis.22

Airway
Chronic nasal cocaine use can cause septal destruction and soft palate necrosis.23

Caution should be taken while intubating or placing a nasogastric or orogastric
tube. Smoked, or crack, cocaine can cause a wide variety of pulmonary complications
including interstitial fibrosis, barotrauma, alveolar hemorrhage, and pulmonary hyper-
tension that may make oxygenation or ventilation difficult.24

Intraoperative management
If the patient has normal vital signs and the electrocardiogram is normal, anesthesia
has been shown in one study to be used safely in chronic users25; however, others
argue for more caution. b-Blockers, such as propranolol, may result in unopposed
a-adrenergic stimulation.26 Nitroprusside, nitroglycerin, or demedetomidine may be
used to control blood pressure. Hemodynamic instability may occur during acute
intoxication when the patient can be hypertensive and hyperthermic, or hypotensive
as a result of catecholamine depletion.27 The hypotension may be ephedrine resistant,
in which case phenylephrine may be effective.27 Ketamine and halothane may poten-
tiate negative cardiac effects and should be avoided.27

Postoperative management
Withdrawal symptoms include anxiety, restlessness, and tremors. Animal studies
have explored treatment with buspirone, ondansetron, and propranolol.28

Methamphetamine and Amphetamines

Amphetamines may be used or abused during treatment for such conditions as
narcolepsy and attention-deficit disorder.Methamphetamine can be ingested, snorted,
smoked, or injected. Cardiac pathology includes arrhythmias, aortic dissection, acute
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coronary syndrome, and cardiomyopathy.29 An electrocardiogram should be obtained
and, if time warrants, an echocardiogram in long-time users.

Airway
“Meth mouth” is caused by poor oral hygiene, xerostomia, and poor diet30 and may
lead to damaged and loose teeth that can be dislodged during intubation. Inhaled
methamphetamine may lead to pulmonary toxicity including reduced number of alve-
olar sacs and arteriole remodeling31 and to pulmonary hypertension.32 Like cocaine,
intranasal use can lead to septal necrosis and care should be taken with nasogastric
tubes.

Intraoperative management
Like cocaine, the patient may become hypertensive or hypotensive, depending on the
circulating catecholamines. Evidence supports continuing prescription amphetamines
during the perioperative period33 to prevent further instability. In addition, metham-
phetamine has been associated with cardiomyopathy34,35 and myocardial ischemia,36

and the clinician should be aware of potential hemodynamic compromise in the
patient who was unable to undergo preoperative work-up.

Postoperative management
Methamphetamine withdrawal peaks at 24 hours after last use and is characterized by
increased sleeping, eating, and depression symptoms.37 There is no consensus on the
treatment of methamphetamine withdrawal, although psychosocial support and
medical treatments have been investigated.38

OPIOIDS

Opioids have therapeutic and illicit uses. Prescription drug abuse has been increasing.
As pharmaceutical companies produce drugs that are resistant to crushing, and there-
fore injecting, and as states are better at monitoring opiate prescribing, heroin usemay
increase. Local, regional, and epidural analgesia should be considered in the opioid-
tolerant patient. Opioids may be injected, inhaled, ingested, or snorted.

Heroin

Heroin is commonly injected or administered by “skin popping,” either of which may
make intravenous access difficult. Caution should be taken because intravenous
drug abusers may have communicable diseases, such as HIV or hepatitis.

Airway
Several factors may compromise airway and oxygenation/ventilation. Pulmonary
edema may occur in patients who have overdosed.39 Chronic use may lead to pulmo-
nary hemorrhage caused by hypoxia and to granulomatous infiltration.40 Aspiration
may occur because of delayed gastric emptying.

Intraoperative management
Like all opioids, anesthesia and analgesia may be difficult, especially in long-term
users, who can have increased sensitivity to pain caused by opioid-induced hyperal-
gesia. The variability in purity makes it difficult to calculate an equianalgesic dose of a
therapeutic opioid. Opioids need to be continued to prevent withdrawal, but other
medications, such as acetaminophen, nonsteroidal anti-inflammatory drugs, gaba-
pentin, and pregabaline, may be included in a multimodal therapy regimen. Ketamine
has been used in the perioperative period to reduce the amount of narcotics needed
and decrease hyperalgesia.41
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Postoperative management
Withdrawal can begin within 6 to 18 hours. High doses of narcotics may be needed to
prevent or alleviate symptoms. Opioid agonists-antagonists, such as nalbuphine,
should not be given to chronic opioid users because they may precipitate with-
drawal.42 Although a good adjunct for pain management, epidural anesthesia alone
can lead to withdrawal if oral or intravenous opioids are not also given. Some centers
are able to transition the patient to a methadone maintenance program.

Methadone

Methadone is prescribed by specialized physicians for opioid addiction or any physi-
cian for pain. It is a very effective analgesic because it has a fairly rapid onset, long
half-life, and is a N-methyl-D-aspartate antagonist and a mu receptor agonist. It also
has a potential for abuse.

Airway
Methadone is usually taken orally without physical effects on the airway. Naive users
may exhibit impaired ventilator response to hypercapnea that resolves with chronic
use.

Intraoperative management
The management is similar to that for heroin.

Postoperative management
Withdrawal can begin within 24 to 48 hours. Management of pain and withdrawal is
similar to that for heroin. If methadone is used for pain control, caution should be taken
because a small dose increase can result in a toxic level.

Prescription Opioids

Prescription opioid use and abuse has been an increasing problem. New formulations
of pills have been designed to prevent the nonoral use of medications, such as
grinding pills for inhalation or injection.

Airway
Inhalation of crushed pills can lead to septal and soft palate necrosis.43 Pulmonary
talcosis and resulting cor pulmonale may occur with injection of ground pills.44

Intraoperative management
The management is similar to that for heroin. If the patient has been using a fentanyl
patch, it should be removed because the distribution is altered by fluid shifts and
temperature during the operation.41

Postoperative management
Time to withdrawal depends on the formulation of the drug used. There may be cross-
tolerance between systemic and epidural morphine. Epidural bupivacaine/sufentanyl
has been shown to be effective in chronic morphine users.45 Otherwise, management
of pain and withdrawal is similar to that for heroin.

MARIJUANA

Marijuana is the most commonly abused illicit drug. Marijuana has been legalized for
medical use in many states and a few states have allowed sales for recreational use.
Although traditionally smoked, marijuana dispensaries also dispense edible products
with high concentrations of tetrahydrocannabinol that have been associated in the
popular press with adverse events including psychosis and violent behavior.46
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Airway

Compared with nicotine cigarettes, the airway effects of smoking marijuana are mild.
Bronchodilation can happen in the short term, but a chronic cough and mild airflow
obstruction can develop over long-term use.47 Upper airway edema has been
described because of smoking.48 Also, there are reports of pneumothorax from
frequent Valsalva-like maneuvers.49

Intraoperative Management

Marijuana may increase the stimulatory effects of amphetamines and cocaine and the
depressant effects of alcohol and benzodiazepines. The cardiovascular effects are
biphasic. Low doses result in sympathetic stimulation with tachycardia and slight
hypertension.50 High doses can inhibit sympathetic activity with unopposed parasym-
pathetic activity leading to bradycardia and hypotension.50

Postoperative Management

Withdrawal symptoms include anxiety, irritability, depressed mood, and lack of appe-
tite.51 Patients with chronic cough are at risk for wound dehiscence. The patient
should be observed for signs of stridor caused by upper airway edema.

CLUB DRUGS AND DESIGNER DRUGS

This is class that includes drugs that originally were used therapeutically and newer
drugs that may not have consistent purity. Coingestion of multiple substances and
use with alcohol are common. Some of the most popular drugs are ecstasy (methyl-
enedioxymethamphetamine), lysergic acid diethylamide (LSD), PCP, ketamine,
flunitrazepam (Rohypnol, “roofies”) g-hydroxybutyric acid, “bath salts,” and “spice.”
There are few data on the effects of anesthesia on patients intoxicated with these sub-
stances, but physiologic and neurologic effects are well described.

Ecstasy/Methylenedioxymethamphetamine

The ecstasy high lasts about 6 hours and includes euphoria and relaxation. Toxicity is
manifested by fever, hyponatremia, rhabdomyolysis, renal and liver failure, and
death.52 Nondepolarizing muscle relaxers, benzodiazepines, propofol, nitroprusside,
and nitroglycerin are safe.22 Atypical antipsychotics may lower the seizure threshold.
Temperature should be controlled with cold fluid or a cooling blanket. Treatment with
dantrolene is controversial, but has been used safely and effectively.53 Hyponatremia
should be corrected slowly to prevent central pontine myelinolysis. Creatine kinase or
myoglobin levels can be used for suspected rhabdomyolysis. Ecstasy has also been
associated with spontaneous pneumothorax and pneumomediastinum and should be
suspected with any unexplained oxygenation or ventilation difficulty.54

Lysergic Acid Diethylamide

LSD was legal until the 1960s and there is new interest in its use as an adjunct to
psychotherapy. Toxic effects include hallucinations, dilated pupils, synesthesia,
tachycardia, tachypnea, fever, hypertonia, and hyperglycemia. Effects last from 6 to
10 hours.55

Phencyclidine

PCP (“angel dust”) is typically inhaled, with effects lasting 4 to 8 hours. Toxic effects
include nystagmus, violent behavior, tachycardia, hypertension, psychosis, coma,
and cerebral hemorrhage. Supportive treatment includes benzodiazepines and
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atypical antipsychotics.56 Ketamine is a derivative of PCP and should not be used in
these patients.57

Ketamine

Ketamine, in its nontherapeutic use, is often snorted or ingested and called “Special
K.” It has a rapid onset, short duration, and induces a dissociative state. Adverse
effects include confusion, apnea, nystagmus, cardiovascular dysfunction, and severe
bladder toxicity.58 Treatment is supportive. Benzodiazepines and haloperidol can be
used.22 Contrary to classic teaching, ketamine does not increase intracranial pressure
in either traumatic or nontraumatic brain injury.59,60

Flunitrazepam

Flunitrazepam is a benzodiazepine used therapeutically in many countries. It has been
used as a “date rape” drug for its sedative-hypnotic properties. Effects include slurred
speech, bradycardia, respiratory depression, and coma. As with other benzodiaze-
pines, there may be a withdrawal syndrome. Treatment may be started with a long-
acting benzodiazepine, such as clonazepam. Flumazenil is used for overdoses.

g-Hydroxybutyric Acid

g-Hydroxybutyric acid is an analogue of g-aminobutyric acid and has a history of use
as an anesthetic and body building supplement. More recently it has also become
known as a “date rape” drug. Euphoria lasts around 4 hours, but the undesired
effects of respiratory and central nervous system depression may linger and require
intubation or cause death.61 A withdrawal syndrome is similar to that for alcohol,
and should be treated accordingly.

Bath Salts

Bath salts cause tachycardia, hypertension, delusions, dilated pupils, and can be fatal
in severe cases. Treatment with benzodiazepines and antipsychotics has been
explored.62

Spice

Spice was originally marketed as legal marijuana and is a synthetic cannabinoid.
Effects last 2 to 4 hours and can include hallucinations, tachycardia, and seizures.63

SUMMARY

Drug and alcohol use is a pervasive problem in the general population and in those
requiring anesthesia for an operation. History and screening can help delineate those
who may be acutely intoxicated or chronic users. The clinician should be aware of
problems that may be encountered during any part of anesthesia or postoperative
care.
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