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Background 

The environmental impact of anesthetics is a growing consideration in operating rooms (ORs) 

worldwide. In the United States, healthcare is responsible for an estimated 10% of greenhouse 

gas emissions (GHGs) with a considerable portion of these originating in perioperative services. 

Anesthetic gases contribute to GHG emissions with varying degrees of severity. In the case study 

examined, a 58-year-old female presented for bilateral mastectomy, axillary node dissection, and 

breast reconstruction. Total time under anesthesia – maintained with fresh gas flows (FGF) of 2 

L/min and end-tidal sevoflurane of 1.8-2.2% - was 7 hours. There are currently no universal 

guidelines to monitor or regulate the amount of anesthetic gas released from hospitals into the 

atmosphere.  

 

Clinical Question 

In surgical patients, what techniques can be used to minimize the environmental impact of 

anesthesia? 

 

Evidence Based Discussion 

A comparison of anesthetic techniques reveals differing environmental impacts. The anesthetic 

gases effect on the environment are quantified in relation to CO2, with CO2 having a global 

warming potential (GWP) of 1. The gases sevoflurane, isoflurane, nitrous oxide, and desflurane 

range from a GWP100 of 130 (sevoflurane) to 2,540 (desflurane). Desflurane’s high GWP is 

magnified by the higher minimal alveolar concentration of the gas needed to maintain anesthesia. 

Nitrous oxide has the longest atmospheric lifetime, existing in the atmosphere for 114 years 

following emission. Anesthetic gases are minimally metabolized by the body. They are exhaled 

largely unchanged, collected by scavenging systems, and released from hospitals directly into the 

atmosphere. 

 

There are multiple ways anesthesia providers can minimize the amount of anesthetic gas used 

and thus decrease GHG emissions. First, by avoiding its use altogether. Spinal anesthesia can be 

equally effective for certain procedures and patient populations, with the added benefits of faster 

recoveries and decreased post-operative complications. Researchers of one study found that CO2 

equivalent (CO2e) emissions decreased from an average of 4,725g with a general anesthetic to 

just 63g in the spinal anesthetic group. A total intravenous anesthetic (TIVA) is another 

technique that may be used in place of volatile anesthetics. A TIVA is consistently found to have 

the lowest carbon footprint, with one study showing an impact 4 orders of magnitude lower than 

inhaled anesthetics. If inhaled anesthesia is necessary, regional techniques used for analgesia can 

lessen the amount of gas required to maintain sufficient anesthetic depth. Next, gas use may be 

limited by using low flow anesthesia (LFA), defined as flows < 2 L/min. The use of LFA results 

in decreased carbon emissions in addition to impressive cost-savings on anesthesia gas.  



 

Translation to Practice 

Implementing greener anesthetic techniques has positive environmental, fiscal, and patient 

outcomes. The first step is to assemble an interdisciplinary team led by an anesthesia practitioner 

and accompanied by surgeons, administrators, and OR staff. The team should review the 

literature and design a pilot study to implement at a single facility. Baseline information on 

purchasing data of volatile anesthetics should be obtained, with the goal of decreasing purchased 

gas – and emissions – by 25% over 1 year. A guideline should be developed in conversation with 

surgeons to determine when regional anesthesia or a TIVA is preferable over inhaled anesthetics. 

If inhaled anesthesia is used, a flowsheet should be disseminated to anesthesia staff to remind 

practitioners of LFA techniques. When using desflurane or isoflurane, consider FGF of 0.5 

L/min. With sevoflurane, FGF of 1 L/min may be used in cases less than 2 hours, and 2 L/min 

otherwise. Visual reminders placed near or on the anesthesia machine may be helpful in 

prompting providers to alter gas flows following anesthesia induction. Anesthesiologists and 

CRNAs should be educated on the use of the flowsheet, and on the environmental and financial 

benefits of LFA. Studies have demonstrated that the implementation of simple educational tools 

can result in significant cost and emission savings. The amount of anesthetic agent purchased 

may be used as an indicator of the amount of agent being used and released into the environment.  

 

Anesthesia gas emission is only a fraction of the healthcare system’s sizable carbon footprint. 

There are several opportunities for research going forward. First, improved scavenging 

technology is in the works to sequester, recycle, or break down gases as opposed to venting them 

to the environment. Additionally, the OR produces an astounding amount of waste. Research is 

needed to determine how best to mitigate, segregate, and recycle this waste. Through education, 

every practitioner has an opportunity to make small changes in their practice to lead to 

meaningful change. 
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