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Methadone “Polamidon”
• Methadone was developed in 

1937 in Germany by scientists 
looking for a synthetic opioid that 
could be created with readily 
available precursors, to solve 
Germany's opium and morphine 
shortage during WW2 

•  September 1941 Bockmühl & 
Ehrhart filed an application for a 
patent for a synthetic substance 
they called “Polamidon” (a name 
still in regular use in Germany)  

• WW2 Treatment for War Injuries



Methadone: The “New Drug” for WW2
• The “New Drug” structure had little 

relation to morphine or other "true 
opiates" such as diamorphine 
(Heroin), desomorphine (Permonid), 
nicomorphine (Vilan), codeine, 
dihydrocodeine, oxymorphone 
(Opana), hydromorphone (Dilaudid), 
oxycodone (OxyContin), 
hydrocodone (Dicodid), and other 
closely related opium alkaloid 
derivatives and analogues 

• Methadone (Polamidon) was brought 
to market in 1943 and was widely 
used by the German army during 
WWII as a substitute for morphine



Anesthesia Pain Management Trends
• Anesthesia care trend in the past few 

decades towards multimodal pain 
management  

• Trends towards the use of opioids with 
shorter half-lives and duration of effect, 
such as fentanyl and remifentanil 

• Following intraoperative care patients 
are then often transitioned to agents with 
longer half-lives (hydromorphone, 
morphine) for postoperative pain 
management 

•  The longer acting postoperative opioids 
are delivered either via intermittent 
injection or through a patient-controlled 
analgesia (PCA) device



Pain Management Peaks & Valleys

• This approach to pain management 
results in significant fluctuations in 
serum opioid concentrations  

• The fluctuation in opioid blood levels 
can inadequate analgesia for example 
the PCA cycle (pain & activation of 
the PCA) to overdosage and 
respiratory depression 

• The “Opioid peaks and valleys” of 
pain control that occur with 
intermittent narcotic administration 
may explain why a large percentage 
of surgical patients report moderate-
to-severe pain during postoperative 
day 1-3



Methadone & Medication Assist Therapy
• Methadone has a number of unique 

properties compared with other 
opioid analgesics, which give it an 
increasing role in the perioperative 
period 

• Methadone one of the most 
extensively studied drugs in 
medicine with over 15,000 PubMed 
citations  

• Methadone is primarily recognized 
and studied as a replacement 
treatment for heroin addiction 

• Alternative Medication Assisted 
Therapy (MAT) 



Methadone & Fun Facts
• Dolophine, Symoron, Amidone, 

Methadose, Physeptone, Metadon, 
Metadol, Metadol-D, Heptanon and 
Heptadon  

• Oral  Methadone  $0.25-2.50 
depending upon dose (10mg-50mg) 

• IV Methadone $445 per 20ml vial 
(10mg/ml) 

• Highly regulated in US for treatment 
of opioid use disorder (OUD) 

• Medication Assisted Treatment MAT 
also referred to as MMT Methadone 
Management Therapy



Methadone Basics: Plasma Concentrations

• Methadone is a synthetic opioid 
properties produce analgesia, 
sedation, plus suppresses opioid 
withdrawal symptoms (MAT) 

• Methadone has fewer active 
metabolites than other opioids, so 
higher doses are less likely to cause 
delirium, hyperalgesia, or seizures 

• Methadone's long half-life (8–60 
hours) & slow metabolism thus 
longer-term analgesia than morphine



Methadone & Perioperative Pain Management

• Postoperative pain continues to be a 
challenge for anesthesia providers  

• Multimodal pain management & 
implementation of novel analgesic 
strategies 

• Still more than 50% of patients 
experience moderate-to-severe pain, 
even after “minor” surgical 
procedures 

• Methadone is associated with Social 
Stigmatism related to use in MAT 
therapy for Substance Use Disorder/
Opioid Use Disorder



Methadone Role in Anesthesia Care
• Perioperative anesthesia medicine 

targets use of less intraoperative 
opioid, diminish postoperative pain 
& opioid  

• Perioperative Medicine must act as 
“stewards of opioid use” 
prescription: promoting reduction of  
post discharge opioid prescribing/
scripts 

•  Methadone use in anesthesia  
intraoperatively compared with 
short-duration opioids (fentanyl) 
results in less pain, less 
postoperative opioid use & greater 
patient satisfaction



Methadone & Anesthesia

• Methadone is a potent μ-receptor 
agonist with the longest elimination 
half-life of the clinically used opioids 

• Methadone is an alternative opioid 
with a long half-life that provides 
stable blood concentrations 
after a single intraoperative 
dose 

• Methadone does not have the 
fluctuations associated with 
repeated injections of high 
clearance agents like morphine 
or hydromorphone



Methadone Characteristics
• Methadone is an opioid that 

possesses several unique properties 
that may be advantageous in patients 
undergoing surgical procedures 

• Methadone has a longer elimination 
half-life  

• Methadone inhibits the reuptake 
of the neurotransmitters: 
serotonin and norepinephrine 
in the brain thus may 
potentially provide a mood 
elevation effect in the 
postoperative period



Methadone Basics: Structural Activity
• Methadone IV: rapid onset of effect, 

with central nervous system effect 
site concentrations rapidly 
equilibrating with plasma 
concentrations in approximately 4 
minutes 

• Methadone is a potent N-methyl-d-
aspartate (NMDA) receptor 
antagonist 

• Methadone dosing should target 
blood concentrations in excess of the 
minimal analgesic concentration 
during the slowly declining 
elimination phase yet below the 
threshold for respiratory 
depression 



Methadone Metabolism & Pharmacogenetics

• Methadone has a slow metabolism 
and very high fat solubility, making it 
longer lasting than morphine-based 
drugs 

• Methadone has a typical elimination 
half-life of 15 to 60 hours: mean 22 
hours 

• Methadone metabolism rates vary 
greatly between individuals: up to a 
factor of 100 due to CP450 
Pharmacogenetics impacting drug 
metabolism specific to subareas in 
the CP450 area of liver hepatocytes



Methadone & Pharmacogenetic Metabolism

• Methadone metabolism can range 
from: 4 hours up to 130 hours 

• Methadone Metabolism variability is 
apparently genetic variability in the 
production of the associated 
cytochrome enzymes CYP3A4, 
CYP2B6 & CYP2D6: 
Pharmacogenetics: Slow to 
Ultrarapid metabolizers 

• Metabolism variation can lead to 
increased risk of side effects & 
impact safety profile *** 

• Methadone dosing adjustments may 
be needed: dividing doses



Methadone in Anesthesia Care: 
Varied Settings & Surgical Types

• Several Studies examining 
Methadone for major surgeries: 
spine, hip replacement denote trend 
in results: 

• Lower pain scores in PACU in some 
studies up to 50% reduction 

• Lower postoperative narcotic 
requirements including  which was 
likely due to the prolonged analgesic 
effects produced by methadone 

• Longer time to request for additional 
pain medication in postoperative 
phase of care: 24-36 hours
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Methadone in Ambulatory Surgery 2019: Komen & Brunt et al

•  Double-blind, dose-escalation protocol randomized 60 patients (2:1) to 
intraoperative single-dose intravenous methadone (initially 0.1 then 0.15 mg/kg 
ideal body weight) or conventional as-needed dosing of short-duration opioids 
(fentanyl, hydromorphone; controls) 

• Intraoperative and postoperative opioid consumption, pain & opioid side effects 
were evaluated before discharge 

• Patient home diaries recorded pain, opioid use & opioid side effects daily for 30 
days following surgery 

• Primary outcome was in-hospital including intraoperative and postoperative 
opioid use 

• Secondary outcomes were 30 days opioid consumption, pain intensity & opioid 
side effects



Methadone in Ambulatory Surgery Anesthesia & 
Analgesia April 2019 Komen & Brunt



Methadone in Ambulatory Surgery: Anesthesia & 
Analgesia April  2019: In Hospital Opioid Use



Anesthesia & Analgesia April 2019: Komen et al Postoperative 
Pain from Hospital to Home 



Anesthesia & Analgesia April 2019 Methadone 
Reducing Postoperative Pain Medication Use 



Anesthesia & Analgesia 2019 Komen et al: Methadone Side 
Effects Comparison



Cardiothoracic Surgeon: August 2024 Goldblatt et 
al: Methadone for Cardiac Surgery & Reduced Pain



Anesthesia & Analgesia May 2024: Carle et al: Methadone & 
Respiratory Depression Risks



Anesthesia & Analgesia May 2024: Carle et al: 
Methadone & Respiratory Depression 

Methadone versus Morphine



Anesthesiology September 2023
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Anesthesiology 2023: Karasch et al 





Methadone for Gyn Procedures & Patient Selection Criteria: 
Anesthesia & Critical Care: Green et al April 2024



Anesthesia & Critical Care April 2024:Green et al Methadone 
Group: Lower PACU Opioid Consumption in Morphine Equivalents



Anesthesia & Critical Care Green et al April 2024: 
Anesthesia Induction & Maintenance 



Anesthesia & Critical Care Green et al April 2024: 
Intraoperative Opioids Comparison



Anesthesia & Critical Care: Green et al April  
2024:Intraoperative Adjuncts Comparison



Anesthesia & Critical Care April 2024 Green et al: Surgical 
Time Comparison

• Surgical Time and Anesthesia 
Duration comparison for both 
Short Acting & Methadone 
Group 

• Multiple Variables Assessed to 
ensure comparison of double 
blinded groups evenly 
balanced 

• Averaging Surgical & 
Anesthesia Times in 
comparison



Methadone Revisited 

Intraoperative 
Anesthesia 

Care

Methadone 
Substance Use 

Disorder 

Methadone 
Improved 

Pain 
Management 

& Reduced 
Side Effects

• Methadone as a considerations for 
intraoperative pain management 
in inpatient & out patient setting 

• Methadone to improve patient 
pain scores 

• Methadone for reduced side 
effects 

• Methadone to limit postoperative 
pain medication needs & less pain 
medication dispensed: Opioid 
Stewardship
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