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INTRODUCTION

EN PREVIOUSLY published experiments of this series,’ radioactive

iodine was used as an indicator in the study of animal and human
thyroid physiology and iodine metabolism. Much of this preliminary
work was done with a view to the discovery of the conditions under
which radioactive iodine might be administered with maximum radiational
effect in the pathologic thyroid of patients ill with Graves’ disease. The
present paper is a progress report on our early experiences (1941-1946)
with such “internal irradiation” in the treatment of 29 cases of Graves’
disease. It is, indeed, a three to five year follow-up report on these cases.

PROCEDURE

Patients were selected who had had no previous iodine treatment and
who were judged clinically to have Graves’ disease. The usual clinical tests
were made and the patients were presented to the Thyroid Clinic of the
Massachusetts General Hospital for discussion and determination of their
suitability for this type of treatment. In each instance a dose of radio-
active iodine, which had been made by the cyclotron at M.IT. or by the

Harvard University cyclotron, and separated chemically as sodium iodide,
was then orally administered. :

The samples of radioactive iodine used were obtained by deuteron
bombardment of tellurium, and at the time of administration consisted
of a mixture of different radioactive isotopes of iodine. Over 90 per cent
of the activity at this time consisted of the 12.6 hour isotope I'*°, and most
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of the remainder of the eight day isotope I'. The total activity ad-
ministered varied between 0.7 and 28 millicuries. In 19 cases the total
dose was administered to the individual patients as one dose: in ten cases
divided dosages were employed.

From the data already obtained from tracer studies it was considered
desirable to keep the total amount of iodide administered below two mil-
ligrams of iodine in order to insure maximum collection by the thyroid.

Urinary iodine excretion was determined during the first 72 hours
“after the administration of radioiodine. An indirect estimate of the
thyroid retention of radioactive iodine was thereby obtained, since an
approximate balance exists between administered iodine on the one hand,
and the sum of thyroid iodine retention and urinary excretion on the
other.

Urinary studies were carried out on aliquot portions of carcfully col-
lected 24 hour specimens, which were kept iced and corked during the
collection periods. It was early discovered® that significant amounts of
the original dose were to be found only in the first three days’ specimens.
Fecal excretion was tested and was found to be so low as to be negligible
for the purpose of these experiments.

In a few cases, external gamma-ray counter measurements were made
of the activity of the thyroid of patients following the administration
of radioactive iodine. Such measurements are difficult, for obvious reasons,
to evaluate quantitatively. However, day-to-day measurements of this
type can give good data on the variation of thyroid iodine content. They
were performed in order to follow the loss of iodine from the thyroid
after the initial uptake, and to evaluate the effect of routine iodinization
following the administration of radioactive iodine.

External counter measurements were roughly calibrated against actual
direct measurements on the thyroid glands at operation and after chem-
ical separation’ in two patients previously scheduled for surgery, who re-
ceived therapeutic amounts of radioactive jodine.

Following the administration of radioactive iodine, routine iodine (non-
radioactive) in the usual dosage of saturated solution of potassium iodide,
minims V. b.i.d., was begun at periods varying from one day to several
weeks after the radioactive iodine dose.

The basal metabolic rate (B.M.R.) of the patients treated was tested
frequently both before and after the radioactive iodine administration.
B.M.R. levels were taken prior to treatment to establish a measure of the
degree of thyrotoxicosis present. ~ In addition to the B.MR., weights,
pulse rates, and physical findings were recorded and the total clinical
picture was used to evaluate the effects of treatment. No adverse ef-
fects, such as fever, nausea or irradiation sickness were noted in this series
of patients. No complaints were recorded regarding the taste of the
medicament (since it is tasteless), nor were any local effects, cither in the
oral cavity or over the thyroid, encountered at the dosage levels used.
No increase in the degrec of thyrotoxicosis following the radioactive
iodine treatment, per se, was recorded, although several test patients
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were kept uniodinized for three to four weeks prior to routine iodinization.
In most cases, after a period of two to four months following the Ra-I

administration, routine iodine therapy was stopped when an essentially
normal B.M.R. had been maintained on iodine for a few weeks or months.
Such B.M.R. response was taken to be indicative of good control of the
thyrotoxicosis at that time. Failure of the B.M.R. to rise upon the ces-
sation of iodine treatment was then interpreted as positive evidence of
remission of the disease. A rise of the B.M.R. upon cessation of iodine
therapy was considered as evidence of failure of the regime of internal ir-
radiation. A lowered B.M.R. level, with weight gain, symptomatic relief
and lowered pulse were considered as indicative of a decrease of the severity
of the disease.

As with other forms of treatment for Graves’ disease, a prolonged fol-
low-up of six months to one year (or more ideally two to five years),
clinical evidence of remission was required before classification of cases

e I
as “cures.

"CALCULATION OF RADIATION DOSAGE

In order to obtain a basis of comparison between patients, and be-
tween radioactive iodine on the one hand and x-ray therapy on the other,
the probable values of radiation dosage delivered in the thyroid were cal-
culated. Such calculations are based on the following data: (1) frac-
tional uptake of radioactive iodine by the thyroid; (2) the known energy
of the radiations from I and I"'; (3) the clinical estimation of the
weight of the thyroid of the patient; and (4) the known pattern of up-
take and retention of radioactive iodine® by the hyperplastic thyroid

gland of Graves’ disease®.”

By using the known values of ionization produced by one mC of
radiation, and the properties of I"* and I'", the following formula can
be derived for the total radiation delivered in decaying to zero:

10,000 (Dose of 1" in mC)
Radiation (in roentgen units) = (fractional uptake in thyroid)

weight of thyroid in grams.
For 1'", the constant 10,000 is replaced by 117,000,

Thus, for I'**, a net collection of 3 mC in a 30 gm. thyroid will give
a total of 1000 r in decaying a zero.t

*The millicuric values of activities cited in this paper are absolute values
based on the number of disiniegrations occurring in the radioactive substance, de-
termined by methods like those described in.’

+This pattern was determined by the use of tracer quantities of radioactive
iodine. It is not strictly correct to assume, as we have, that- the pattern will
be the same when quantities of activity sufficient to have a biologic irradiation
effect on the thyroid are present. However, in the absence of other data, we have
assumed” that the pattern is the same. If this is in error, it will introduce an-
other error into the calculation, already admittedly approximate, of the dosage
delivered to the thyroid.
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The effectiveness of radiation therapy is known to depend upon the
rate of delivery, especially at low rates. In the case of I the initial
rate of delivery of a 1000 ¢ dose is 55 r per hour. For I, it is only 3.6 r
per hour. Thus, while in these experiments the toral radiations delivered
by the two isotopes are comparable, the rate is so much slower for the
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long-period isotope that its effectiveness is at least open to question.
Furthermore, an appreciable fraction of the activity leaves the thyroid
during the decay of the long period jodine.* We shail assume throughout
that it is the I"° radiation which is most effective,

Calculations of the type described above are subject to large errors,
These arise mainly in the estimate of the thyroid weight, in the determina-
tion of thyroid iodine uptake, and in the assumption of a uniform pic-
ture of iodine retention.* Errors of 50 per cent or more in the estimate
of the thyroid radiation are therefore to be expected.

RESULTS
Chart I js a schematic representation of the expected course of the
B.M.R. in successfully and unsuccessfully treated cases. The upper dotted
line represents the course of the B.M.R. of a patient treated successfully
by means of orthodox external x-ray therapy. The latter is given as a
basis for comparison of the time interval required for obtaining remission
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by the internal and external forms of thyroid irradiation in typical cases
of Graves’ disease.

The results obtained with 29 patients are summarized in Tables I and
II. Table I affords an analysis of nine cases which were not cured by
che radiational cffect of radioiodinc. Table IT gives an analysis for 20
cases considered to be cures. These patients are so classified after follow-
ups and examinations extending to March, 1946.

The excretion studies and the external gamma-ray counter measure-
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ments showed early in these experiments that there is no peak in the
excretion of iodine in any of 14 cases tested, nor is there any sudden
drop in the radioactive iodine content of the thyroid, when a patient who
has been given radioactive iodine is started on routine iodinization, On
the contrary, these experiments showed that iodinization ecither has no
effect on the normal slow loss of iodine from the thyroid, or tends to
“frecze” the radioactive iodine collected by the gland, ie., to foster its
longer retention thercin.  As much as 25 per cent of the initially col-
lected radioactive iodine may remain in the thyroid 25 days after an in-
itial collection and subsequent iodinization.* It is clear that such prolonged
retention is advantageous from the standpoint of efficient use of the radio-
active isotopes administered.

Urinary studics in a typical case gave the results recorded in Table 1IL.

The reasons for adopting the procedure of full iodinization following
the radioactive iodine dose were, in the main, concern that if the radio-
active iodine were not cffective the patients might be injured by un-
controlled thyrotoxicosis. In addition, no adequate control of the patients’
iodine intake (from extrancous sources) was possible while ambula-
tory and awaiting the radiotherapeutic effect. Despite the fact that the
interpretation as to cure might be rendered slightly less unequivocal
by this procedure, one may depend upon the familiar fact that routine
iodinization, per sc, has been known for years to be a rather unsatisfactory
sole treatment for the great majority of unselected thyrotoxic patients.'?
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DISCUSSION OF RESULTS OF TREATMENT

A wotal of 29 patients were given Ra-I in quantities which might
be presumed, a priori, to have a therapeutic effect.  As might be expected,
in the earlier cases the dosage administered was not uniformly effective.
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At the time of starting these experiments, there was no accumulated
experience as to the possible adverse general effects of the administration
of radioactive isotopes of iodine upon the internal human economy. As
our experience became extended, the total activity administered was in-
creased from values in the vicinity of one mC to 2 maximum of 28 mC, in
one case, without the occurrence of even temporary immediate reaction.
As the series was followed, no clinical evidence has appeared to make us
consider that there are any such undesirable effects or dangers in the
range of activities used. No case of cancer of the thyroid has occurred;
it appears unlikely that any such condition will arise from the internal
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irradiation involved in this form of treatment, at the activity levels used.

Although the error in the estimation of the actual dosage delivered
to the thyroid on the basis of the method of estimation used is necessarily
large, it is possible, from the clinical behavior of the latter part of our
series, to select the region near 1000 r (of the twelve hour isotope) as the
minimum biologically effective range of dosage. In Case 2, four separate
doses of 1.4 mC, 0.9 mC, 2.4 mC, and 0.8 mC were given to a patient

Table I

Ra-I (20mC of 1") orally administered as a single dose.

37 per cent excreted in a period of four days (I, II, HI, IV) =24 hours’
collections of urine following the Ra-L

L 27.9%-0.047 % /cc. /hr.

i1 3.3%-0.006% /cc. /hr.
KI mV Sat. Sol.

I 3.45%-0.006% /cc./hr.

KImV Sat. Sol.
V. 2.37%-0.0001% /cc. /hr,

with an uniodinized thyroid, with a frank failure of this regime. The
total dose in this case was 5.5 mC, and the thyroid irradiation 500 r (of
twelve hour Ra-I).

FAILURES

In Case 10 (0.7 mC), in which the patient was operated upon, the
failure of the regime may be attributed to the use of subminimal dosage
of Ra-I. In Cases 1, §, 14, 16, and 19 of Table I, the patients were op-
erated upon, following the administration of 3.3, 5.7, 15, 10, and 28 mC
respectively. These were the only operative cases in the series, and in
every one of these five cases postoperative myxedema or hypometabolism
ensued. In Case 14, the BM.R. was -15 the day before surgery; it was
essentially normal in the others (on iodides).

The occurrence of postoperative hypometabolism in 100 per cent of
patients exhibiting essentially normal B.M.R.’s preoperatively is suggestive
of a radiational effect on the thyroid tissue remaining after operation. For
example, in Case 5, Mrs. R., who was operated upon after receiving 5.7
mC (1000 r) in a planned experiment for another purpose, the develop-
ment of myxedema occurred despite the fact that in her case one of us
was present to advise the surgeon to leave six to seven grams of thyroid
(a nonradical subtotal thyroidectomy), in view of the previously dem-
onstrated high Ra-I uptake by this patient’s thyroid. It is reasonable to
surmise that hypometabolism may not have ensued in such a large per-
centage of the patients had they not received the Ra-I prior to operation.

An analysis of preoperative B.M.R.’s of the patients operated upon in-
dicates that all five patients so treated were adequately controlled on .
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iodides at the time of operation despite the long period of observation
of these patients in a nonoperated state.

Case 2, Mrs. M.B., had been taken off iodine in preparation for a
20 mC dose of Ra-I. She has remained fairly well, at work, on full
iodinization, but remains chronically thyrotoxic.

Case 3, Miss R. M., who had 3.4 mC, was subjected to hemithyroid-
ectomy in June, 1941. She was in remission off iodides for twelve months,
but during the past onc and one-half years developed a definite recur-
‘rence of Graves’ disease, for the treatment of which she received 20 mC of
Ra-I on January 9, 1946.

In Case 10, a temporary control of the disease was achicved, but a
true recurrence of the disease following an uneventful pregnancy oc-
curred for which she reccived surgical treatment at the United States
Naval Dependents’ Hospital, Boston, Massachusetts. Inasmuch as this
patient did not remain “cured” for over a year, she is not included in
the series of cures. In comparing her case with others receiving routine
surgical treatment, she might be considered as, at least, having been tem-
porarily benefited to the same extent by Ra-I as she could have been by
subtotal thyroidectomy, since the probability of the recurrence is dis-

tinctly higher following pregnancy in the postoperative follow-up of
surgically treated cases.

One patient (Case 4, Mrs. C. S.) should, in our opinion, be excluded
from the series on the grounds of failure to present a picture of typical
Graves® disease. As our experience developed it became evident that pa-
tients in the “special ophthalmopathic group” characteristically had lower
thyroid uptakes of radioactive iodine than patients with typical Graves'
discase. Although this patient has done well without operation, her im-
provement cannot be ascribed to the radioactive iodine treatment. In our
experience, this group does well on medical therapy, in any case,' and
rather poorly by rapid cure of the thyrotoxic element by operation. It
is conceivable, however, that by giving larger dosages of radioactive

iodine, radiotherapeutic advantage could be obtained even in this class
of cases.

In summary, therefore, there were nine cases which comprise this
series of “failures.”

In one case (Case 10), in which the patient suffered a recurrence, the
dosage of Ra-T is known to have been probably inadequate (120 r) for
biologic effect. One patient (Case 4) is grouped in this list because she
was a “special ophthalmopathic” case; the control of her disease cannot be
uniquely attributed to the effect of the Ra-L.

Two patients (Cases 3 and 5) had operations as part of planned ex-
periments and gave us the first evidence of possible biologic effect of
the Ra-I which was administered. They are, however, included among the
failures because of the complicating factor of operation. In Case § the pa-

tient developed myxedema; the patient in Case 3 suffered a recurrence after
hemithyroidectomy.
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Five patients (Cases 1, 5, 14,16 and 19) were operated upon who had
received dosages of Ra-I from which one might expect a cure. All de-
veloped postoperative hypometabolism.

In Case 19, Mr. P.C. received divided dosage of 15 mC., 8 mC. and §
mC, the largest total dosage in our series. He developed postoperative hypo-
metabolism after a short period of persistent thyrotoxicosis (B.M.R.’s +36
to -18). His B.M.R. the day prior to operation was +413.

Finally, the patient in Case 2 received a total of 5.5 mC of Ra-I in four
divided doses with a total irradiation of 500 r. She has not been operated
upon, but exhibits clear evidence of continued thyrotoxicosis, which is only
moderately well controlled by iodine.

SUCCESSES

There were a total of 29 cases in this entire series. In one case (Case
10) the dosage was subminimal. Of the remaining 28 patients who re-
ceived Ra-I of therapeutic intensity, five were subtotally thyroidectomized.
All five developed hypometabolism.

In the remaining 23 cases in which Ra-I of therapeutic intensity was
given, no subtotal thyroidectomy was performed. In 20 of these pa-
tients, a recent follow-up indicates that they are no longer thyrotoxic.
The remaining three cases (Cases 2, 3 and 4 discussed above) cannot
"be considered as successes.

The thyroid gland in all but three of these patients became normal
in size (impalpable). In the three patients in whom the thyroid is still
palpable, despite general metabolic and clinical cure (off iodine), there
were marked reductions in size of the goiters. They have firm to hard
glands which suggest the presence of chronic thyroiditis or fibrosis.
These patients had the largest pretreatment goiters. One of them (Case
12) states, “My collar size has now returned to the same as I had worn
prior to the onset of Graves” disease.” He had had a large goiter (three
times normal size) prior to treatment,

In addition to the 20 unoperated cures, there is pathological evidence
for cure in one ‘case (Case 16) which was operated upon. A 28 gm.
thyroid was removed; it showed histological “involution,” and the pa-
tient subsequently developed myxedema.

" There were no mortalities in the series cither as a result of thyrotoxicosis
or due to operation upon the five cases. The incidence of myxedema and
hypometabolism has been mentioned above.

No undesirable complications such as tetany or loss of phonation oc-
curred. No tracheal or laryngeal irritations occurred. No undesirable
radiation effects were observed. No anemia ensued in any patient in the
scries,

Although five of the 20 unoperated cases developed B.M.R. levels
of -15 to -20, no case suffered the development of permanent myxedema
at the dosage level employed in this series.

CONCLUSIONS

From these data it is clear that we are now in a fair position to set

down a minimum dosage and a preliminary estimation of the therapeutically
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effective dosage range in typical cases of Graves’ disease. This range is
from § mC to 25 mC (as a single dose), with the choice of the dose
largely a function of the clinical estimation of the size of the goiter of
the patient being treated.

The calculated dosages administered in those cases (500 to 2500 r)
(£50 per cent) in which treatment was successful are in satisfactory
agreement with the x-ray dosages which have been successfully used
(1000 to 1200 r). The apparently greater efficacy of the radioiodine
“treatment as compared with orthodox x-ray treatment may, perhaps, be
attributed to the fact that x-ray dosages are sometimes limited by the
appearance of undesirable skin reactions; and the intraglandular irradi-
ation within the thyroid cells may conceivably offer certain advantages
over external irradiation. On the basis of our experience to date, the
following are considered to be important clinical considerations in pa-
tients who are to be chosen to undergo treatment by radioactive iodine:

1. No previous iodine therapy; or, if previously treated, iodine treat-
ment to be stopped for at least one month to allow maximum uptake
of the radioactive iodine dose.*

2. Availability for close follow-up.

3. Adminisiration of routine iodinization, starting one to three days
after the administration of Ra-I, as soon as the uptake is known to be
adequate.

4. Treatment of cases with large goiters with secondary involutional
changes would appear to be unwise at this time by this means, as surgery
might be nceded by them on purely mechanical basis, even though detox-

ification by radioactive iodine could be accomplished. Early diagnosis
and carly treatment of cases would then appear to offer major advan-
tages in this, as in many other forms of treatment.

The treatment of the special cases in the ophthalmopathic group of
Graves’ disease appears to offer special problems, as do cases with large, in-
volutional goiters. However, typical cases of Graves® disease respond to this
form of treatment in such a manner as to make it possible to venture the
prediction that this therapeutic program may, in time, replace the surgical
approach currently in vogue.

Radioactive iodine is produced in enormous quantities in nuclear
chain-reacting piles. When radioiodine from such sources is made readily
available to the medical profession, this form of treatment may well
prove itself not only highly effective, safe and noninjurious, but also
cheap and of least inconvenience to the patient who may receive it while
continuing his normal pursuits. After a short period of hospitalization
for the usual preliminary clinical studies and the administration of radio-
iodine, the patient may be fully iodinized and released, to be followed
as an ambulatory case.

SUMMARY

On the basis of a series of animal and clinical experiments using radio-

active isotopes of iodine as a tracer in the study of thyroid physiology
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and iodine metabolism; the treatment of 29 cases of Graves’ disease with
internal irradiation by radioactive iodine was instituted. By careful ex-
cretion studies, external counter measurements over the thyroid gland
and by planned operations in two cases, data were obtained which allow
us to construct a formula for a procedure in treatment.

The addition of ordinary iodine therapy after the administration of
Ra-I offers many advantages in the clinical care of these patients and in
the economy and safety of the procedure.

By an analysis, over a long period, of both the failures and successes in
this series of 29 cases, it is shown that radioactive iodine when given in
the dosage range of five to 25 mC to uniodinized patients with Graves’
disease, possessing goiters of 60 to 75 gm., is highly effective as a cure
of the disease in about 80 per cent of cases. When appreciable activity
has been administered and subtotal thyroidectomy is resorted to, myxedema
or hypometabolism may be expected to develop in a large fraction of the
cases (100 per cent in five cases in this series).

DOSAGE CONSIDERATION IN THE FURTHER APPLICATIONS OF RADIOACTIVE
IODINE IN THE TREATMENT OF GRAVES’ DISEASE

From the presentation of the results of treatment given above, it would ap-
pear that in typical cases of toxic goiter, a safe minimal dosage should be set at
10 mC for adults. At 15 mC level the percentage of cures is acceptable; at
dosages up to 25 mC the regularity of cures equals or supercedes that of current
surgical treatment after iodine or thiouracil preparation.

Except in patients with diffuse goiters of great proportion, over 80 gm,,
it would appear that larger dosages than 25 mC are not needed. In the special

ophthalmopathic type of case it is reasonable to expect that the larger (25 mC)
dosage scheme would be best, in view of the known lowered uptake of radio-
active iodine by the goiters in such cases.™

The use of inordinately large doses of Ra-I, as by Chapman and Evans,"” is
not only not needed when ordinary iodine therapy is used during the post-
radioactive iodine period, but is expensive, potentially harmful and productive
of myxedema. The latter is hardly a desideratum in the treatment of Graves’
disease, be it medical or surgical. The incidence of radiation sickness, vomiting
and acute local symptoms (in the goiter) in patients receiving such large dosage
therapy, would also appear to be contraindications of a milder sort in view of
their nonoccurrence in our series at a dosage level below 25 mC of 19 The
carcinogenic possibilities in this form of treatment appear to us to be slight, but
if real to any extent would be far greater in the methods employing huge and
repeated fractional dosage to obtain results which may be secured, as has been
demonstrated, with single 10 to 25 mC dosages with subsequent iodinization.

It should be crystal clear when a total of 100 cases have been treated that, in
our 20+ successful cases, the addition of ordinary jodine therapy is a pos-
itive and constructive feature of the prescription rather than a negative one. No
thyroidologist would deny the role of the radioactive iodine in either our 29, or in
the proposed series of 100 cases, if the regularity of cures is maintained with or
without that addition.
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DISCUSSIONS OF PAPERS BY DRS. HERTZ, BUCHTA AND CHAPMAN®

DR. saUL HERTZ (Chestnue Hill, Massachusetts):  Dr. Chapman has already
stated that radioactive jodine can be given by oral administration and that it is
not necessarily given parenterally.  In animals, we did a lot of parenteral work,
That was to control the dosage in animals because of the inability to get the
stomach tube down far enough. This material has been presented before.

Both of these articles are in the May 11, 1946 issuc of the Journal of the
AMA. If you will read these articles and evaluate them on the basis of your
own experience with x-ray treatment, you will realize that this form of therapy
in theory is an effective onc. Tt s safe from the standpoint of not having
produced any ill effects in a five year follow-up. We are not sorry that we have
used it in any case to date. We have had no mortality. 1 do not think Dr.
Chapman has had any. I think no mortality in 100 consecutive cases of Graves’
disease treated medically is a rather good record.

PR. JOHANNES WAHLBERG (Hclsingfors, Finland): As far as I can judge
from the slides, which Dr. Chapman showed they were very interesting from
a_histophysiologic standpoint. I think it would be worth while to investigate
—F

*Dr. Buchea’s paper appears on page 467 of this issue. Dr, Earle M. Chapman’s paper entitled
Treatment of Gravey’ Discase with Radioactive Jodine will appear in the 1946 Transactions of
the American Association for the Study of Goiter. In press.
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that matter. It scemed to me that the parenchyma in that gland was "arrested”
by connective tissue. The cells were still hyperactive. There is much likeness
between that histologic picture and the picture I have seen in some cases of
myxedema. We saw abundant connective tissue and functional hyperactivity of
the thyroid cells. The increased activity in these cells cannot result in a secre-
tion of thyroid hormone into the circulation and thus cannot have any in-
fluence on the organism, because they are surrounded by connective tissue, which
mechanically prevents it. I just want to suggest that those who are working
on that matter should try to see what happens to the thyroid cclls in the paren-
chyma of a toxic thyroid treated with irradiated iodine.

DR. J. W. BucHTA (Minneapolis, Minnesota): One question has been asked
about the means by which you might get radioactive iodine. I think I mentioned
that the last number of Science, June 14, 1946, explains how these may be ob-
tained. The opening up of a new source of radioactive materials I believe should
greatly expand the work that is done with these forms. It need not be concen-
trated around cyclotrons as in the past. I hope many more of you will have the
opportunity of using it as has been done in Boston, California and a few other
places.

DR. EARLE M. CHAPMAN (Boston, Massachusetts): We have sections on tissue
removed as long as two years after treatment. They show the same degree of
fibrosis including acini which still look hyperplastic. T am glad Dr. Hertz men-
tioned the plan of trecatment. We have had the patients hospitalized before
treatment to obtain B.M.R. levels and estimate kidney function and then after
treatment to get urinary collections for a three day period. Then they go home.

pr, HERTZ (closing): There is one point I should like to bring up: avail-
ability and also control of radioactive iodine. 1 think this Society could con-
sider taking some action with regard to making suggestions ecither to govern-
mental sources or to other possible sources in the future, such as the chemical
companies which have been involved in making this material within the govern-
ment camp.

The important consideration, from my point of view, is that here is an
agent, the effectiveness of which several workers now agree is definite. The
comparison with surgery will have to bide time. The question of whether any
ill effects in the kidney or thyroid are the result of this type of irradiation treac-
ment remains to be studied. I know animal work is still progressing with large
doses over several months and there have been no cases of cancer develop in the
animals, although the data would indicate it had been used for periods corres-
ponding to 70 years as compared to the human span of life. The other aspect is
that those animals did develop myxedema. So, it is definite that total thyroidec-
tomy, if one takes the risk of myxedema, might be produced by radioactive
iodine. It is thought it might be so desired in cardiacs and diabetics whose con-
ditions are uncontrollable.

The problem 1 first arose to discuss was whether this Society should take
formal action or recommendation in the control of either the use of or supply
of this material; and to make this recommendation as a Society concerned with
the control of goiter.
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