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C.

1.

Discussion

Reproductive Effects

a. Birth Defects

Among offspring of parents with occupational waste gas exposure
the rate of conaen1ta1 birth defects has been reported to be
excessive. This study found no such excess in

frequency of birth defects among exposed workers. The sample
used, however, was very small and, therefore, for a group this
size there would have to be approximately an 8-fold increase in
congenital malformations occuring at a 3% expected rate to
achieve statistical significance.

b. Spontaneous Abortion

The "expected" rate of spontaneous abortion among the U.S.
general population has been set at approximately 15%; however,
among females exposed to anesthetic waste gases and spouses of
gas-exposed males, the rate is higher. Reported frequency of
spontaneous abortion among both the exposed and control groups
was well below the "expected", i.e., 4.3% and 0%,
respectively. When looked at separately for men and women in
the sample, rates were still low at 0% and 15%, respectively.
Once again it is difficult to achieve statistically significant
results with such a small sample size, since one would require
a 3-fold increase, an expected rate of approximately 15%, in
order to identify an excess.

¢. Involuntary Infertility

There are multiple problems associated with measuring
fertility. First, identifying an isolated cause for
infertility is very difficult since there are interrelated
physiological, anatomical, and psychological factors which
were not addressed in this evaluation. Second, there are
several methodological approaches - each with its own
limitations - for measuring involuntary infertilityl3. Our
sample size and number of births among the group were too small
to allow us to apply most of the formulas. However, a
comparison of rates between the exposed and non-exposed groups
which excluded non-respondents, counted non-respondents as
"yes" responses, and counted non-respondents as "no" responses,
were all not significant. (See Table X).

In addition, 44% of the exposed females report never having
been pregnant. Although this may seem high, 54% of the female
controls have never been pregnant. Lacking data on cultural
and religious beliefs and socio-economic status, one may still
conclude through comparison with the non-exposed females that
exposure to anesthetic gases is not resulting in unusually high
infertility.
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(b) Occlude the Y-piece securely with the thumb or palm of hand.

(c) Pressurize the breathing system to 30 cm water, observed on
the absorber pressure gauge. This may be accomplished by
using the oxygen flush valve.

(d) Add a sufficient flow of oxygen through the low-range
flowmeter to maintain a constant pressure of 30 cm water in
the breathing system. The oxygen flow required to maintain
the pressure is a measure of the leak rate. This test may
be abbreviated by using an oxygen flowrate of
100 ml/minute. If pressure in the system increases, the
breathing system is below the maximum allowed leak rate.

(e) Determine the presence of check valves downstream from the
flowmeters by consulting the manufacturer or a serviceman.
These valves must be tested differently. With oxygen
flowing as indicated in (d), briefly turn off in turn each
flowmeter, which is equipped with a check valve, until
there is a rise in pressure on the absorber gauge. An
increase in pressure indicates absence of leakage in the
circuit tested.

The low pressure leak rate should be below 100 ml per minute.

Small components such as breathing bags and hoses can be leak
tested separately by pressurization, immersion in water, and
observation of any bubbles. In situations where this is not
practical, it is recommended that fittings and seals be checked
periodically to make sure gaskets and o-rings are in place
properly, that connections are tight and not worn, and that
moisture or chemical action has not caused corrosion or degradation
of materials. Typical places to check, and where leaks have been
found in other studies, include the seals at the domed
unidirectional valves, seals at the top, bottom, and center of the
CO» absorber, and fittings where the breathing tubes connect to
the machine and to the Y-piece.

In addition to a scavenging system and proper equipment
maintenance, the anesthetists can reduce exposure by good work
practices. Improper practices, such as poor choice of face mask,
insufficiently inflated endotracheal tubes, and spillage of
volatile anesthetic agents when filling vaporizers, are chief
contributors to exposure.

And finally, general ventilations in OR suites should be in
compliance with ASHRAE ventilation codes, 62-1981.
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TABLE 1

Operating Room Conditions on Sample Day

Manhattan Eye, Ear & Throat Hospital
New York, New York

HETA 82-016

November 24, 1981

Cryo
Machine Number of

Use Operations
Morning 4
10-20 minutes
Afternoon 1
10-20 minutes
Morning 2
15-20 minutes
Afternoon 1
15-20 minutes
Morning 1
5-10 minutes 1
Afternoon 1
0 minutes 1
Morning Z
0 minutes
Afternoon 1
0 minutes

Patient

Adults

Adults

Adults

Child

Adults

Adult Loc*

Adult Loc
Adult

Child

Child

Anesthestic
Gas

Flow

5 Lpm total
50% Np0/47%07
3% Enflurane

2 Lpm total
50% N20/46%07
3-4% Enflurane

except 3-4% Ha1othane

5 Lpm total
50% No0/47%07
2-3% Enflurane

2 Lpm total
50% N20/47%02
2.3% Halothane

4 Lpm
50% N20/49%02
1% Halothane

* = Loc-Local anestheia
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