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I. I:ITOtD]UCTIOI

Nitrous oxide in widely used as an Inhalation sodative-analgesai during
dental procedures. As a result, the dentist and his lab assistants are chron-
ically exposed to trace amounts of nitrous oxide Epidemiological and laborn-
tory studies suggest that chronic exposure to mnesthetic gases may be a health
hazard. An increased incidence of spontaneous abortions in exposed females
and the wives of exposed males in the moat consistently observed health ef-
fect. In order to minidze any health effects caused by chronic exposure to
trace amounts of nitrous oxide in dental facilities, N08H recommends a 50 ppm
Tim neighted Average (WvA).

Ths standard cannot be achieved without the use of control msuros, most
importantly, the use or adequate scavenging equipment and lok-free anesthesia
machines. This report presents the results of nitrous oxide monitoring during
the use or the Porter 1X3 gas anesthesia machine and scavenging mask. The
USAF OL. conducted the survey on 14 Doc 81 at Benjamin V. Dunn Dental Clinic,
Laokland Air Foroe Base, upon the request of Cl Theodore C. Aluist, Chief
of C.inoal Dentistry, USASAM. During the course of the day-long survey,
nitrous oxide levels were also monitored during the use of the Narao-Holesaon
Brown scavenging mask attahed to the Fraser-Barlake and then to the Porter
MR gas anesthesia machLnes to compare the effootivenes of the different
equipment in ooli nitrous oxide levels.

ML -I AmD MOS3ALS

A. Instrumentation and Calibration

A pr calibrated 1I1-1A infrared Analyzer was used to measure nitrous
oxide levels. The 133*U-A was calibrated by injeoting known concentrations
of nitrous oxide Into the Instrument and noting the absorbance. Figure 1
shos the calibration curve with absorbanoe as a function of the concentration
of nitrous oxide in ppm.

B. ampling Procedure

During the survey, a strip chart recorder allowed ontmous monitor-
ing of abeorbenoe levels in the sampling ool. The sple Intake as 000 -
sionally extended Into the dentist's breathing some to determine the actual
level Inhaled, and around the m, mak, home oommeations, and amathes ia
machin to te t for leaks.

The sampling extended over a period of on workday during which
nitrous oxide was administered to four patients In five separate procedures.
The sme dentist performed each procedure in the o om. The first three

* patients used the Porter Mt as anesthes machine and the attached soaveng-
Sin m-k. Tho fourth patiet as" t o Omak attawd to thoe r-

krlake machine. The secod patient returned in the afternom and use the
Brown mmsk attached to the Porter machine.
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M. lSBLTS liD DISCUSIMOI

Table 1 shows nitrous oxide concentrations obtained during sampling.
litrous oxide concentrations were determined by averagng the levels con-
tinuously recorded by the strip chart recorder for each procedure.

The use ot the Porter machine and mask resulted in average nitrous oxide
room air concentrations of 140-240 Plm. There was continuous leaking from the
mask with no leaks detected from the machine. The Brown mask used with the
Fraser-Harlake anesthesia machine gave an average nitrous oxide room air con-
oentration of 60 ppm, only slightly above the reomended standard of 50 pim.
No leaks wo detected from the Brown mask. Howver, the pop-off valve on the
Praser-Harlake anesthesia machine leaked, causing an elevation of nitrous
oxide concentration of 14O-24O ppm in the dentist breathing zone. The best
results, 20 ppm average room air concentration and 35 ppm concentration In the
dentist's breathing zone, were obtained using the Brown mask with the Porter
machine. When the Brown mask and Porter machine were used together no leaks
from the equipment were detected; the main source or nitrous oxide ooncentra-
tion the room air and the dentist's breathing zone was the patient's breath.

IT. coIa-uInms

The Iarco-Molesson (Brown) scavenging mask used during this. survey s a
completely leak-free scavengin mask and clearly superior to the Inadequate
Porter mask. In a previous survey (USA? OML TR 80-30) completed in October
1980, the Brown mask was also found to be the beat scavenging mask tested.
The Brown mask's major advantage appears to be the flexibility of its oon-
struotion, which allows it to form fit the facial features of different
patients.

The Porter mn anesthesia machine used during this Suvey Uas new and
leek-free. The yramer-arlake machins was used and leaked through the pop-
off vaLve. It is not possible to state whether the relative performance of
these two machines during this survey vs due to design or to maintenance.

The results of this survey basically substantiate the conclusions present-
ed in DIM (IO,3) Publiostia No. 7T-171, *Control of Occupational Exposure
to 1 0 In the Dental Operatory.* That Ls, a standard of 50 ppm nitrous oxide
is sonably achievable in the dental operatory usin leak-free scvenging
msM and anesthesia equpmet, and with proper outside venting of the waste
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