LETTERS TO THE EDITOR

Thyroid Contamination from Airborne I-131

Airborne iodine-131 contamination associated with the clinical
use of liquid sodium radioiodide has been reported previously
in the literature (/,2). Quantification of this contamination by
Browning et al. (3) is a welcome addition. We wish to draw
attention to a misinterpretation and an error in the paper and
then to mention an observation that we have made.

First, the misinterpretation. The authors state that the maxi-
mum permissible thyroid burden of I-131 is 0.7 uCi. In fact, 0.7
uCi is the maximum permissible body burden (MPBB) (4) and
represents the amount of 1-131 distributed throughout the total
body that will result in the maximum permissible dose rate to
the thyroid. The fraction of the total-body 1-131 assumed to be
in the thyroid is given as 0.2 in Table 12 of Ref. 3. Thus the
**permissible’’ thyroid burden is, apparently, 0.14 uCi. These
burden values are set to limit the weekly dose received by the
thyroid to 0.6 rem per week. Thus the 0.14 uCi is the thyroid
burden averaged over 1 wk and not simply the burden present
on a single day. It must be pointed out that these burdens come
from the recommendations of the International Commission on
Radiological Protection (ICRP) (4) and are not regulations listed
in the Federal Register (10 CFR 20) (5). However, the maximum
permissible concentration values for 1-131 in air and water listed
in 10 CFR 20 (Appendix B, Table I) imply that these ICRP
burdens are in effect. To confuse the situation even more, a
careful inspection of the ICRP recommendations reveals that,
although the MPBB for I-131 was calculated based on a maxi-
mum permissible dose rate of 0.6 rem per week, the actual
maximum permissible dose to the thyroid is expressed per cal-
ender quarter and not per week and is 8 rem per 13 wk. Assuming
an absorbed dose of 1.3 rad per uCi administered (6), does this
mean that a radiation worker can legally ingest 6 uCi of 1-131
every 13 wk?

The problem with applying the MPBB concept is that it is
based on chronic uptake situations rather than on the acute
uptakes normally encountered in the nuclear medicine labora-
tory. Of course, the proper approach is to keep exposures as
low as reasonably achievable, but it must be remembered that
licensees are legally obligated to report overexposures to the
United States Nuclear Regulatory Commission (see 10 CFR 20).
Just what represents a ‘‘reportable’’ thyroid burden has been a
source of confusion (7) and still is. Regardless of this confusion,
0.7 uCi should not be held to be the maximum permissible
thyroid burden.

The formula for calculating the I-131 in the thyroid is,

Activity in thyroid (uCi) =
Activity of known standard (uCi)

CPMpeck — CPMenigh
CpMgq. — CPMphantom bkg'

and not as given on page 1079 of Ref. 3. The error there is
obviously just a typographic one, since the values reported in
the article indicate that the correct equation was used.

We have observed thyroid burdens of up to 0.18 uCi at 24 hr
following participation in the administration of I-131 for the
treatment of thyroid carcinoma. Moreover, we have found that
the amount of contamination is related to the supplier of the I-
131. With 1-131 obtained from one manufacturer, thyroid con-
tamination is routinely observed in personnel administering
treatments for hyperthyroidism and thyroid carcinoma. With
another manufacturer, for the same limited counting interval, no
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1-131 thyroid activity is detected above background. We believe
that the difference in observed volatility results from the differ-
ence in pH between the two commercial preparations.
JAMES E. CAREY, JR.
DENNIS P. SWANSON
University of Michigan
Medical Center
Ann Arbor, Michigan

REFERENCES

/. HowarDp BY: Safe handling of radioiodinated solutions. J
Nucl Med Tech 4: 28-30, 1976

2. MARsHALL CH, CHANDRA R, BLUM M: Contamination of air
and surroundings by patients treated with large quantities of
iodine-131 for thyroid carcinoma. In Proceeding of the Third
International Congress of the International Radiation Pro-
tection Association, Snyder WS, ed., U.S. Atomic Energy
Commission, Oak Ridge, Tennessee, February, 1974, pp
1161-1179

3. BROWNING EJ, BANERIEE K, REISINGER WE: Airborne con-
centration of I-131 in a nuclear medicine laboratory. J Nuc
Med 19: 1078-1081, 1978

4. Recommendations of the International Commission on Ra-
diological Protection, ICRP Publication 2: Report of Com-
mittee 1I on permissible dose for internal radiation. Oxford,
Permagon Press, 1959

5. United States Nuclear Regulatory Commission, Rules and
Regulations, Title 10, Part 20: Standards for protection
against radiation. Office of Administration, Washington, D.C.
20555, April, 1975

6. MIRD Task Force: Summary of current radiation dose esti-
mates to humans from 23], 124] 125] 126] 130] 133] gpd 133 a5
sodium iodide. Dose Estimate Report No. 5, J Nuc Med 16:
857-860, 1975

7. Orvis AL: What is a ‘‘reportable’” thyroid burden? In ‘‘Op-
erational Health Physics’’ Proceedings of the Ninth Midyear
Topical Symposium of the Health Physics Society, Health
Physics Society, Denver, Colorado, February, 1976 pp 268-
271

Reply

We welcome the comments made by Carey and Swanson
regarding our paper on Airborne Concentration of I-131 in a
riuclear medicine laboratory.

The maximum thyroid burden of 0.7 uCi of I-131 as mentioned
in our paper was quoted from Reference 6. The same reference
quotes the maximum permissible body burden to be equal to 50
pCi. However, we do agree that the permissible thyroid burden
would be of the order of 0.14 uCi.

The correct formula for determining the activity in the thyroid
gland of the technician as mentioned on page 1079 of our paper
was a typographic error, and we apologize for the error.

WILLIAM E. REISINGER, JR.

Monongahela Valley Hospital,
Inc.

Monongahela, Pennsylvania

Safe Handling of Radioiodine

I would like to comment on the paper of Browning, Banerjee,
and Reisinger (/) concerning airborne radioiodine. Several years
ago, 1 wrote a paper (2) on safe practice in the handling of
radioactive iodine. In it, I pointed out that iodine is a very
special material both because of its chemistry and because of
the avidity of the thyroid for iodine.
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