
WASTE ANESTHETIC 
GASES

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Centers for Disease Control and Prevention 

National Institute for Occupational Safety and Health





Waste Anesthetic Gases
Occupational Hazards in Hospitals

DEPARTMENT OF HEALTH AND HUMAN SERVICES
Centers for Disease Control and Prevention 

National Institute for Occupational Safety and Health



This docum ent is  in the  public dom ain and may 
be fre e ly  copied or rep rin ted .

Disclaimer
Mention of any company or product does not constitute 
endorsement by the National Institute for Occupational 
Safety and Health (NIOSH). In addition, citations to 
Web sites external to NIOSH do not constitute NIOSH 
endorsement of the sponsoring organizations or their 
programs or products. Furthermore, NIOSH is not re­
sponsible for the content of these Web sites.

Ordering Information
To receive documents or other information about occu­
pational safety and health topics, contact NIOSH at

Telephone: I - 8OO-CDC-INFO (1-800-232-4636) 
TTY: 1-888-232-6348 
E-mail: cdcinfo@cdc.gov

or visit the NIOSH Web site at www.cdc.gov/niosh.

For a monthly update on news at NIOSH, subscribe 
to NIOSH eNews by visiting www.cdc.gov/niosh/ 
eNews.

DHHS (NIOSH) Publication No. 2007-151 

September 2007

s a f e r  • h e a l t h i e r  • p e o p l e ™

ii

mailto:cdcinfo@cdc.gov
http://www.cdc.gov/niosh
http://www.cdc.gov/niosh


Contents
Introduction .....................................................................  1

Who is exposed to waste anesthetic gases?................  2

W hat are the health effects of exposure
to waste anesthetic gases? .........................................  2

Where are workers most likely to be
exposed to waste anesthetic gases? .........................  3

How can employers reduce worker exposures
to waste anesthetic gases? .........................................  4

How can operating-room personnel reduce
their exposures to waste anesthetic gases?.............. 6

More information about waste anesthetic gases . . . . 7

iii





Waste Anesthetic Gases

Introduction

Waste anesthetic gases are small amounts of volatile 
anesthetic gases that leak from the patient’s anes­

thetic breathing circuit* into the air of operating rooms 
during delivery of anesthesia. These gases may also be 
exhaled by patients recovering from anesthesia. Waste 
anesthetic gases include both nitrous oxide and haloge- 
nated anesthetics such as halothane, enflurane, isoflurane, 
desflurane, sevoflurane, and methoxyflurane (no longer 
used in the United States). The halogenated anesthetics 
are often administered in combination with nitrous ox­
ide. Nitrous oxide and some of the halogenated anesthet­
ics may pose a hazard to hospital workers.

The purpose of this brochure is to do the following:

Increase awareness about the adverse health ef­
fects of waste anesthetic gases
Describe how workers are exposed to waste anes­
thetic gases
Recommend work practices to reduce these expo­
sures
Identify methods to minimize leakage of anesthet­
ic gases into the work environment

*The anesthetic breathing circuit includes the mask, endotracheal 
tube, anesthetic gas machine, ventilator, pumps, scavenging de­
vices, all connecting tubing, and other elements, depending on 
the type of anesthesia delivery system.
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Who is exposed to waste anesthetic gases?
The following hospital workers may be exposed to 
waste anesthetic gases:

■ Anesthesiologists

■ Dentists

■ Nurse anesthetists

■ Operating-room nurses

■ Operating-room technicians

■ Other operating-room personnel

■ Recovery-room nurses

■ Other recovery-room personnel

■ Surgeons

What are the health effects of exposure to 
waste anesthetic gases?
E ffec ts o f exposure to  high co n cen tra tio n s

Exposure to high concentrations of waste anesthetic 
gases—even for a short time—may cause the following 
health effects:

■ Headache

■ Irritability

■ Fatigue

■ Nausea

■ Drowsiness

Difficulties with judgment and coordination

■ Liver and kidney disease
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Although some studies report no adverse health ef­
fects from long-term exposure to low concentrations of 
waste anesthetic gases, several studies have linked such 
exposure to miscarriages, genetic damage, and cancer 
among operating-room workers. Studies have also re­
ported miscarriages in the spouses of exposed workers 
and birth defects in their offspring. Therefore, NIOSH 
is concerned about worker exposures to these gases and 
recommends controls to prevent exposures.

Where are workers most likely to be 
exposed to waste anesthetic gases?
Workers are most likely to be exposed to waste 
anesthetic gases in

— operating facilities with no automatic ventila­
tion or scavenging systems,

— operating facilities where these systems are in 
poor condition, or

— recovery rooms where gases exhaled by recov­
ering patients are not properly vented or scav­
enged.

Even when scavenging and venting systems are in place, 
workers may be exposed to these gases under the fol­
lowing conditions:

W hen leaks occur in the anesthetic breathing 
circuit (which may leak gas if the connectors, 
tubing, and valves are not maintained and tightly 
connected)

When anesthetic gases escape during hookup and 
disconnection of the system

Effects o f  exposure to low concentrations
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When anesthetic gas seeps over the lip of the 
patient’s mask or from endotracheal coupling (par­
ticularly if the mask is poorly fitted—for example, 
during pediatric anesthesia)

■ During dental operations

■ During induction of anesthesia

How can employers reduce worker 
exposures to waste anesthetic gases?
Employers can reduce exposures to waste anesthetic 
gases by taking the following steps:

■ Establish a hazard communication program:

— Develop and implement a safety and health 
plan that includes information about exposure 
hazards and methods to control them.

— Label cylinders containing anesthetic agents.

— Make material safety data sheets (MSDSs) 
available.

— Train workers as required by the Occupational 
Safety and Health Administration (OSHA) 
hazard communication standard [29 CFR+ 
1910.1200].

■ Install a scavenging system with the anesthesia 
delivery system to remove waste anesthetic gases 
from the operating room. Place the exhaust in an 
area where waste gases will not be reintroduced 
into intake air for the facility.

+See Code of Federal Regulations under More Information About 
Waste Anesthetic Gases.
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■ Install a ventilation system that circulates and 
replenishes the air in operating rooms (at least 
15 air changes per hour, with a minimum of 3 air 
changes of fresh air per hour).

Install a ventilation system that circulates and re­
plenishes the air in recovery rooms (at least 6 air 
changes per hour, with a minimum of 2 air chang­
es of fresh air per hour) to prevent exposure to 
waste anesthetic gases exhaled by patients.

Properly maintain anesthesia machines, breathing 
circuits, and waste-gas scavenging systems to mini­
mize leaks of anesthetic gases into the operating 
rooms.

Train all workers in hazard awareness, prevention, 
and control of exposures to waste anesthetic gases.

Develop a monitoring program supervised by a 
knowledgeable person in every operating facility. 
Such a program should include

— quantitatively evaluating the effectiveness of a 
waste-gas control system and

— repeatedly measuring concentrations of anes­
thetic gas in the breathing zones of the most 
heavily exposed workers while they perform 
their usual procedures.

Keep good records of all collected air sample re­
sults for at least 30 years.

Keep medical records of a w orker’s exposure for 
30 years after his or her em ploym ent has ended 
(see 29 CFR 1910.1020 Access to Employee 
Exposure and Medical Records).
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Obtain baseline liver and kidney data for operating- 
room personnel and monitor their liver and kidney 
functions periodically.

Record medical histories for workers and their 
families, including occupational histories and out­
comes of all pregnancies of female workers and 
wives of male workers (if possible).

How can operating-room personnel reduce 
their exposures to waste anesthetic gases?
Anesthetic gases cannot be detected by their odor until 
concentrations are very high. For example, halothane 
cannot be detected by 50% of the general population 
until the concentration is more than 125 times the 
NIOSH recommended exposure limit.

R educe exposures to  w a ste  a n esth e tic  ga ses by fo l­
low ing  these p rocedures before a n esth esia  begins:

Inspect the anesthetic delivery system before each 
use. Look for irregularities or breaks.

Check the patient’s breathing circuit for negative 
pressure and positive pressure relief as part of the 
daily machine checklist.

Turn on the room or local ventilation system.

Make sure the scavenging equipment is properly 
connected.

Connect the gas outlet to the hospital’s central 
scavenging system.

Start the gas flow after the laryngeal mask or en­
dotracheal tube is installed.
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Fill vaporizers under a ceiling-mounted hood with 
an active evacuation system.

Fill vaporizers before or after the anesthetic proce­
dure.

Make sure that uncuffed endotracheal tubes cre­
ate a completely sealed airway.

Use the lowest anesthetic gas flow rates possible 
for the proper functioning of the anesthesia deliv­
ery system and for patient safety.

Avoid very high anesthetic gas flow rates to pre­
vent leaks: high flow rates generate more waste 
anesthetic gases than low flow rates.

Do not deliver anesthesia by open drop (dripping 
liquid, volatile anesthetic onto gauze).

If a mask is used, make sure it fits the patient 
well.

Eliminate residual gases through the scavenging 
system as much as possible before disconnecting a 
patient from a breathing system.

Turn the gas off before turning off the breathing 
system.

More information about waste 
anesthetic gases
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