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In 2 document recommending = ctandard for occupation1’ exposure to waste
anesthetic gasﬁ, NIOSH recommended that exposure to nitrous oxide, when used
as the sole anesthetic agent, be controlled to 25 ppm TWA during the
anesthetic administration. Halogenated anesthetic agents should be controlled
to 2 ppm when used alone, or to 0.5 ppm when used in combination with nitrous
oxide.

In a recent study, Cohen et al.l0 reported results on questionnaires sent to
64,000 dentists and dental assistants. Respondents were asked to estimate
their occupational exposure to anesthetic gases, e.g., N20, halothane, etc.,
and to complete a health history for the period 1968 to 1978.

Over 22,000 dental assistants and 23,000 pregnancies which occurred during the
sample period were reported.

Among the dentists who responded, 42 percent said they used anesthetic gases
reqularly in their practices. Approximately one-third of that group were
"heavy users," using agents more than 9 hours per week. The study concluded
that:

(1) Among heavily anesthetic-exposed dentists, an increase in liver
disease from 1.9 to 3.2 cases per 100, an increase in kidney disease
from 2.4 to 2.9 cases per 100, and an increase from 0.35 to 1.35 cases
per 100 in nonspecific neurological disease (numbness, tingling, and
weakness) were reported relative to the group reporting no exposure to
the anesthetic gases;

(2) Among heavily exposed female dental assistants, an increase in
liver disease from 1.0 to 1.6 cases per 100, and an increase in
nonspecific neurological disease from 0.45 to 1.98 cases per 100 were
reported relative to the non-exposed group of assistants;

(3) The rate of spontaneous miscarriage was increased from 6.7 per 100
in the control to 11.0 per 100 among wives of heavy anesthetic-exposed
dentists, and from 7.6 cases per 100 in the non-exposed to 17.5 cases
per 100 in heavily exposed female dental assistants;

(4) Birth defects increased from 3.6 to 5.9 per 100 among children of
exposed female assistants; however, no increase in birth defects was
reported in children of exposed male dentists; and

(5) Cancer incidence was unchanged among male dentists, but the rate
among exposed female assistants appeared somewhat higher than among
those unexposed.

Finally, because dentists work close to the patient's mouth, and tend to use
larger volumes of the gases to maintain effective anesthetic, they may receive
two to three times the dose of anesthetic gases as operating room personnel.
Also, a study of individual anesthetic gases used in dental offices revealed
that nitrous oxide was the sole agent reported by 81 percent of those dentists
using anesthetic gases. Cohen concluded that nitrous oxide, commonly known as
"laughing gas," has always been considered to be inert and nontoxic. However,
this study indicated that "significant health problems appear to be associated
with the use of nitrous oxide alone."
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VI. RESULTS AND DISCUSSION

The results of the environmental monitoring are summarized in Tables I, II,
and II1. Thirteen of 25 personal exposures (52%) were above the NIOSH
criterion of 25 ppm for nitrous oxide. Air concentrations ranged from 4 ppm
to 200 ppm. Each of the operating rooms had at least one employee exposed to
nitrous oxide in excess of the NIOSH recommendation.

Two of 4 personal exposures (50%) were above the NIOSH criterion for
halothane. The halothane results would be within the NIOSH-recommended
criterion of 2 ppm if it were the only anesthetic being used. However, when
used in conjunction with nitrous oxide, as it is at CHMC, NIOSH recommends
that the halothane levels be controlled to 0.5 ppm. In most cases this can be
achieved by controlling nitrous oxide exposure to 25 ppm.

Only very small amounts (less than 0.5 mg/m3) of any organic contaminants
were detected on the two bulk samples. The major component detected was
thrichloroethylene. Other compounds detected included MIBK, toluene, xylene,
a series of mostly Cg-C12 alkanes, and smaller amounts of ethanol,
isopropanol, and 1,1,1 trichloroethane. The qualitative analysis is not
remarkable in terms of occupational exposure.
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The ventilation systza which supports the Main Operating Room Suite is
designed to supply 100% fresh air at a rate ranging from 15 air changes per
hour in Room 5 to 26.5 air changes per hour in Rooms 9-12. These rates are
more than adequate to meet the standard (40 cfm/person) set by the American
Society of Heating, Refrigerating, and Air-Conditioning Engineers, Inc.
(ASHRAE) for hospital operating rooms. Proper operation of this system should
be perjodically checked.

The humidification system was examined as a possible source of an irritant
that could explain the conjunctivitis. The cooling water treatment chemicals
(algicide and conditioner) were determined and were researched to see if they
possess irritant properties. One of the components of the boicide, nabam, is
‘reported to be an irritant to skin and mucous membranes. The levels of these
chemicals in the cooling water were measured on May 5, 1982, by the
manufacturer and determined to be lTow by their standards. However, as a
precautionary measure, the water treatment chemicals were removed from the
cooling system and, therefore, could not be measured during this evaluation.

Conjunctivitis

The hospital's report of the outbreak of conjunctivitis identifies 12 cases
among OR nurses and office personnel. (The revort does not describe symptoms
or examination findings, nor does it specify a case definition.) Four cases

- had onset between March 5 and 7; three were in OR nurses. Two of the three
had eye cultures positive for Streptococcus pneumonia; the third had no
culture. A single case, in an office worker, occurred April 2. The remaining
seven cases, five of them in office workers, occurred between April 25 and May
4, Four of the seven had eye cultures; three were negative for bacteria and
viruses, and one was positive of Staphylococcus (not S. aureus). None of the
12 cases reported "contact" with other cases. Most reported no allergies,
most did not wear contact lenses, and none used hand cream at work.
Information on use of various hand cleaners was obtained, but neither of the
two most commonly used could be implicated as a risk factor (or the others as
protective) since there was not information on use of hand cleaners by OR
personnel without conjunctivitis. The overall attack rates were 50% among OR
office workers and 6.6% among OR nurses.

Although the report analyzes the cases as though they constituted a single
outbreak, the NIOSH medical officer interprets them as two separate clusters.
The data in the report suggest a small cluster of cases in early March,
apparently of bacterial etiology, involving OR nurses, and another cluster in
late April and early May involving mostly OR office personnel. These latter
cases are apparently not of bacterial or viral etiology. Furthermore, neither
the NIOSH environmental findings nor the higher attack rate among office
workers (compared to nurses) suggest anesthetic gases as the etiology.

It should be noted that waste anesthetic gases have not been reported to cause
conjunctivitis, but have been linked to dry, sore throats and excessive thirst.
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VII. CONGLUSION

The data collected during the time of this evaluation indicated that about
half of the operating room personnel were being exposed to concentrations of
nitrous oxide and halothane in excess of the NIOSH-recommended levels.
Although it is not felt that these levels contributed to the conjunctivitis
outbreaks, steps should be taken to reduce the exposures. No etiology was
determined for the conjunctivitis outbreaks. Since no additional cases of
conjunctivitis have occurred since May, further investigation of the outbreak
of conjunctivitis by NIOSH does not seem warranted at this time.

VIII. RECOMMENDATIONS

1 The interim recommendations included in the above Discussion
section should help reduce employee exposure to waste anesthetic
gases. These include repairing leaks at all hose and coupling
fittings of the scavenging system, and proper balancing of the
system.

2 Careful attention to technique, on the part of the person
' administering the anesthesia, appears to be the most effective
way of reducing the exposures of the entire operating room staff.
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XI. DISTRIBUTION AND AVAILABILITY OF REPORT

Copies of this report are currently available upon request from NIOSH,
Division of Standards Development and Technology Transfer, 4676 Columbia
Parkway, Cincinnati, Ohio 45226. After 90 days, the report will be
available through the National Technical Information Service (NTIS),
5285 Port Royal, Springfield, Virginia 22161. Information regarding
its availability through NTIS can be obtained from NIOSH Publications
Office at the Cincinnati address. Copies of this report have been sent
to:

1. Children's Hospital Medical Center, Boston, Massachusetts

2. Massachusetts Department of Labor and Industries, Division of
Occupational Hygiene, Boston, Massachusetts

3. NIOSH, Region I

4., OSHA, Region I

For ‘the purpose of informing affected employees, copies of this report
shall be posted hy the employer in a prominent place accessible to the
employees for a period of 30 calendar days.



	Health Hazard Evaluation Report



