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Employee Exposuresto Waste Anesthetic Gasesin Hospital Operating Rooms

Jung Young Cha - Do Myung Paek - Nam Won Paik "

Graduate School of Public Health, Seoul National University

Thisstudy was performed to investigate employee exposures
to weste anesthetic gases, such as enflurane and sevoflurane in
operating rooms of genera surgical, children’ s and dental
dinics of alarge hospitd located in Seoul and to andyze factors
affecting the concentrations of waste anesthetic gases. The
results of the sudy are summarized below.

1. Based on results of persond and area samplesfor airborne
enflurane, dl of the employees invedigated in this Sudy 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, employess of two (2) out of eeven (11) operating
rooms were exposed to sevoflurane concentrations in excess of
the NIOSH recommended exposure limit (REL) of 2 ppm. A
smilar trend wasfound in the area samples.

3. To investigate the source of sevoflurane emissions,
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airborne sevoflurane concentrations were measured on an
anesthesamachine, 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. Fectors affecting waste anesthetic gas concentrations were
the age of anesthesia maching, the volume of operating room
and the extent of verttilation (p<0.05).

5. It is recommended thet the use of aneshesia equipments
be properly controlled, the operating room be well ventilated,
and the airborne concentrations of anesthetic gases be
continuoudy monitored.

Key Words : enflurane, sevoflurane, waste anesthetic gasss,
TWA concentration, scavenging sysem
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locations of the measurement points.



D 371 5 A A3 94

AR AR 24 A4 AR EFo] ohel v
= Ak9] ek A B A A (Occupational Safety and Health
Adminigration, OSHA) |4 =3 3H= W o 7 W 3steith
(OSHA, 19%; OSHA, 2001). 7] F A5 42 24|
Anasorb 747 tube(149/70mg, KC, USA) = AHg-ato] 483315
o A S A0S TRl AClA AFH sk o
A58k A B33 (Low flow pump, Gilian, USA) & AH&-5}
o FF 01LpmO=E <IEFF oF 440~480% 4 M EF
ok 50~60 FoF A BIGITE sk A U] 3] T 5
T=E G7keE] flsto] wiE7EA] 9, RS 9, A
& TN AAARE EHEATHIHE 1) (Hoeraf,
199).

AR BAE Gao] AZ e Bl n-decane
500409} CS 1nlE Eqeto] AR 0T, AR ST
Toluene. & & 3sto] 7t A g E v E 789 (Gas
chromatography, HP 6890, Hewlett Packard, USA) &-2-o] 23174
%7] (Fameionization detector, FID) 2 #4131t}

2 418397
PRRAS B 9L vIAE 99108 et
BeAPES 2B,

FPRA 5E0 AP 7R ol B AT 195

O F=49] 7))

ARte| Al Aol X Aa4Au) o vhE |
AL} 3] AAEL k1] ©] scavenging system, air
conditioner] 2+ 55 FAFSISITH

Q@ rA7IAS FE

npE ] of| A gt Al F53E = nitrous oxide(N-O) 9}
helogenated agents(Enflurane, Sevofluran) @] 5= B8-S FA}
a3t

QIESFE

IAQ—CALC(8762—M—EU, T9, UA) & o] &30 A4 =
EA7EF S5

. A3 3 94
1. ORS7HA FERA

7 kA e 3 AlelA], a4, ME ) FH ulE
1], scavenging ystem 59 ol2] F72] 2@ 7el o gt
07 A2 npAAE Esfo] AT nHH LA AZF
oL} M HEFe2 viE oA N209t Oz (1:1) 2] £317]
Ao} T 37| 25E Yee vk ke scavenging
ysems F8to] AAEH, o] wf 9JF2 wjEE = 7k
2 nkEAgH U o] ZERr|E o} Wi H o o]3) A HTH( 1]

Table 1. General states of operating rooms by type of clinics

Anesthetic gas

Type of clinic Operating room No. of workers Room size (m’) concentration Exhaust
(vol%) ventilation
A 5 174 2 poor
B 6 116 15 poor
C 7 129 15 good
D 8 153 15 good
Generdl E 7 134 2 poor
F 9 140 1 good
G 5 136 1 good
H 7 111 2 poor
A 6 97 2 poor
B 7 eV 1 good
Pediatric C 5 100 15 poor
D 7 135 1 good
E 6 64 2 good
A 6 157 2 good
B 5 154 1 poor
Dental c 4 77 1 good
D 4 177 2 good
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Table 2. Airborne enflurane concentrations in operating rooms by type of clinic and sampling

Concentration by type of sampling, ppm

Type of clinic Operating room Personal Area
sample sample*

A 3178 31.07
(14.43-55.47)

B 26.95 37.15
(22.94-51.44)

Cenerd C 37.73 30.68
(25.93-33.95)

D 39.19 21.96
(16.52-39.19)

GM 3355 29.70

B 40.44 27.12
(22.17-33.73)

Dental C 52.87 54.61
(41.53-70.55)

GM 46.24 38.48

*n=3 at each of operating rooms
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Fig. 2. Diagram of anesthetic gases delivery and scavenging systems.

Table 3. Airborne sevoflurane concentrations by type of clinic and sampling

Concentration by type of sampling, ppm

Typeof clinic Operating room Personal Area
sample sample
. 151
357 (0.77-2.91)
- 0.63
0.89 (0.43-0.85)
Generd G - 03
0.47 (0.30-0.88)
! 161
2.2 (1.22-2.00)
N | 0.64
1.76 (0.48-0.95)
. | 0.65
067 (0.55-0.70)
C 857 348
Pediatric (2'83 I;EOS)
D . '
0.80 (0.27-0.66)
. | 0.76
0.88 (0.71-0.87)
GM 148 0.88
A | 0.63
0.69 (0.43-0.81)
Dental D <0.05 <0.05
GM 0.69 0.61




Fig. 3. Cumulative distribution of airborne enflurane concentrations by type of sampling.

Fig. 4. Cumulative distribution of airborne sevoflurane concentrations by type of sampling.

Table 4. Airborne sevoflurane concentrations and factors affecting the concentrations

Cumulative Percentage (%)

Cumulative Percentage (%)

* Personal Sample
< Area Sample

100

Enflurane Concentration (ppm)

9

% -

70

50+

:.D 4

107

01 * Personal Sample
© Area Sample
01 : T v
001 0.1 1 10 100

Sevoflurane Concentration (ppm)

Genera Pediatric Dental "

E F G H A B C D A Pvae
Result of personal
sample (ppm) 357 08 047 227 176 067 857 080 0.69
Result of area
sample (ppm) 151 063 053 161 064 065 348 052 0.63
Age of anesthesia
machine (year) 6 2 3 6 3 1 8 4 2 0.043
Vol f
(Iga)”meo room 134 140 13 111 97 94 100 135 157 0045
aDtlestxur:;)ua;ce poor good good poor poor good poor good good good 0.003
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