Adjuvants/Regional Anesthesia/Reversal
• Utilize nonopioid adjuvants periop, such as neuropathic agents, anti inflammatories, IV acetaminophen, ketamine, and regional anesthetic options.
• Naloxone can be used to reverse buprenorphine, but
because buprenorphine has a long duration of action,
naloxone infusion is recommended.

Drug Interactions
• CYP3A4 inhibitors can increase concentration of
buprenorphine.
• CYP3A4 inducers can decrease concentration of
buprenorphine.
• Administering pure agonist opioids while pt is on
buprenorphine may not provide effective analgesia.
• Avoid alcohol.
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Calcium-Channel Blockers
Uses
• Prescribed to treat Htn, angina, supraventricular
arrhythmias, cerebral vasospasm, and HCM.
Perioperative Risks
• CCBs are used chronically in a significant proportion of the surgical population. CCBs are utilized
in the treatment of Htn, CAD, or supraventricular
arrhythmias and syndromes associated with vascular
spasm. CCBs are recommended in combination with
ACE inhibitors for diabetic pts with Htn. This class
of drug effectively decreases myocardial O2 demand
through its effects on AV conduction, inotropy, and
vasodilatation of systemic and coronary vasculature.
The dihydropyridine class of CCB given as a single
agent has been associated with tachycardia.
Worry About
• Hypotension: A meta-analysis of both cardiac and
noncardiac RCTs shows a 50% increase in the incidence of unplanned periop hypotension.
• Neither RCTs nor nonrandomized trials have demonstrated an increased incidence of CHF or the need
for inotropic support.
• AV nodal block or asystole has not been demonstrated; however, there is increased utilization of
temporary cardiac pacing after cardiac surgery.

Bradycardia requiring treatment has been demonstrated in a frequency similar to beta blockers.
• In both cardiac and noncardiac surgery, beneficial
effects have been demonstrated; acute withdrawal
can precipitate acute coronary ischemia.
• One large nonrandomized study has associated dihydropyridines with increased mortality.
• Neither meta-analyses nor nonrandomized trials
have demonstrated any hematologic effects.
Overview/Pharmacology
• Ca2+ channels: Functional pores in cardiac and smooth
muscle cell membranes allow calcium to flow down an
electrochemical gradient. Channels are also present in
sarcoplasmic reticulum and mitochondria. Calcium is
a primary generator of the cardiac action potential and
intracellular events regulating muscular contraction.
• Calcium enters through voltage-dependent or receptor-operated channels. Most of the effects of calcium
channel blockers are regulated by components of the
L (long-lasting) type receptor.
• Amlodipine is the most widely prescribed calcium
channel blocker; has a half-life of 30–50 hr and bioavailability of 60–90%; it is predominately metabolized to inactive metabolites and excreted in urine.
• Verapamil: 90% absorbed PO, 20-35% bioavailability, onset of action 2 h, peak effect of IV/PO

Drug Effects
System
Effect

DRUGS

Perioperative Implications
Preoperative Concerns
• Periop pain management
• If pt is taking buprenorphine prior to surgery, higher
doses of opioids required to manage pain.
• If pt stopped buprenorphine 72 h prior to surgery,
opioid dosing may be more manageable.
• Can cause neonatal abstinence syndrome, so watch
for acute opioid withdrawal.

3-4 h, 85% eliminated by first-pass hepatic metabolism with elimination T½ 3-7 h; IV effects almost
immediate.
• Diltiazem: 89–90% PO absorption,40–70% bioavailability, PO onset of action <15 min, peak
effect 30 min, 60% metabolized by liver, remainder
excreted by kidneys, T½ 3.5–6.0 h.
• Bepridil: >90% absorption, >80% bioavailability, PO
onset of action 2–3 h, peak effect within 8 h, hepatic
elimination with T½ 26–64 h.
• Hepatic disease may necessitate decreased dosing of
verapamil and other CCBs.
Drug Class/Mechanism of Action
• Four classes of CCBs:
• 1,4 dihydropyridine (e.g., amlodipine, nifedipine,
nicardipine).
• Phenylalkylamines (e.g., verapamil).
• Benzothiazepines (e.g., diltiazem).
• Diethylaminopropylamine ether (e.g., bepridil).
• Mechanisms of action: Amlodipine—blockade of
a voltage-dependent l-type inactive Ca2+-channel
receptor that has recently undergone activation and
cannot open; the other three classes bind to specific
receptors within the l-type channels.
• The dose of a CCB (e.g., nicardipine, diltazem, verapamil) used periop should be titrated to effect.

Assessment by Hx

PE

Test

CV

Ischemic protection, myocardial depression, vasodilation,
AV conduction slowing

Short-acting nifedipine should be avoided
due to risk of reflex tachycardia

Hypotension, bradycardia

BP measurement, ECG, ECHO for
ventricular contractility

CNS

Cerebral vasodilation and decreased vasospasm; there is
no indication of increased stroke in clinical studies

Ongoing assessment of neurologic status
in pts at risk for vasospasm

Changes in neurologic assessment

Cranial Doppler or angiogram

NEURO

Potentiation of NMB

Increased risk of aspiration if extubated
with residual block

Prolonged block

Use of NMB monitor

ENDO

Nifedipine delays insulin release and decreases serum
glucose in DM; diltiazem has no effect on insulin,
glucagon, growth hormone, or cortisol levels

Better glucose control in DM pts on
nifedipine

Blood glucose
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Perioperative Implications
Preoperative Concerns
• There is little evidence to advocate for continuation
or withdrawal of chronic CCBs periop.
• Careful assessment of baseline hemodynamic variables
• Drug interactions: Verapamil increases digoxin levels
• Drug interactions: Inhibition of CYP3A4 markedly
increases bioavailability of some CCBs and increases
the risk of an adverse drug reaction.
Monitoring
• Routine.
• Pacing capability if associated AV block or CHF.
• Arterial line if BP instability likely.

Airway
• No special concerns
Preinduction/Induction
• Assess hemodynamics and ECG before induction.
Maintenance
• Volatile anesthetics may potentiate vasoactive effects.
• Effects of CCBs can be antagonized by administration of calcium or other pressor agents.
Extubation
• There is a potential for incomplete reversal of NMBs
owing to interaction with CCBs on the postsynaptic
membrane and blockade of Ca2+ channels in skeletal
muscle. Check TOF if using NMBs.

Anticipated Problems/Concerns
• Hypotension
• Bradycardia
• AV nodal block and the increased use of temporary
pacemakers
• Potential for paradoxical aggravation of myocardial
ischemia due reflex sympathetic stimulation and
tachycardia
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