
Employee Exposures to Waste Anesthetic Gases in Hospital Operating Rooms

This study was performed to investigate employee exposures
to  waste anesthetic gases, such as enflurane and sevoflurane in
operating rooms of general surgical, children s and dental
clinics of a large hospital located in Seoul and to analyze factors
affecting the concentrations of waste anesthetic gases. The
results of the study are summarized below.

1. Based on results of personal and area samples for airborne
enflurane, all of the employees investigated in this study were
exposed to airborne enflurane concentrations below the
ACGIH-threshold limit value (TLV) of 75 ppm.

2. However, based on results of personal samples for
sevoflurane, employees of two (2) out of eleven (11) operating
rooms were exposed to sevoflurane concentrations in excess of
the NIOSH recommended exposure limit (REL) of 2 ppm. A
similar trend was found in the area samples. 

3. To investigate the source of sevoflurane emissions,

airborne sevoflurane concentrations were measured on an
anesthesia machine, a drug cabinet and a desk. It was indicated
that the geometric means were 0.93 ppm, 0.83 ppm and 0.72
ppm, respectively.

4. Factors affecting waste anesthetic gas concentrations were
the age of anesthesia machine, the volume of operating room
and the extent of ventilation (p<0.05). 

5. It is recommended that the use of anesthesia equipments
be properly controlled, the operating room be well ventilated,
and the airborne concentrations of anesthetic gases be
continuously monitored.
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1 Hoerauf,
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n decane
500 CS2 1
Toluene Gas
chromatography, HP 6890, Hewlett Packard, USA

Flame ionization detector, FID

2

scavenging system, air
conditioner

nitrous oxide N2O
halogenated agents Enflurane, Sevofluran

IAQ CALC 8762 M EU, TSI, USA
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scavenging system

N2O O2 1:1
scavenging

system

2. Crouch, et al,. 2000

3 4

TWA 26.95 ppm 52.87 ppm
33.55
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Type of Clinic Operating Room

Concentration by Type of Sampling, ppm
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<0.05

0.69

1.51
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(0.30-0.88)
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8 Hour Time Weighted Average, TWA
1 Hour Time Weighted Average, TWA

1

ACGIH 75 ppm
2

1 0.47
ppm 8.57 ppm NIOSH 2 ppm

3
0.84 ppm 0.27 ppm 4.05 ppm

NIOSH 3

3

0.93 ppm, 0.83 ppm 0.72 ppm
NIOSH 2 ppm

2
NIOSH

4

p 0.05
5

15 hour
NIOSH, 1998
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