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jzed then that a three months
.1 should be allowed to elapse
svaluating a given dose of
,~Accordinqu. he was treated
4 time at this short interval.
months later, his basal metab-
pad fallen from +35 to +5% and
qsplaying semi-professional bas-

1.

1 suppose the privilege of being
¢ chairmanat this session was be-
wed upon. me becaguse 1l was our
nal woerk in rabbits, performed
1937 with Drs. Arthur Roberts and
ley D. Evans. which demonstrated
possible applications of radio-
jve iodine as « diagnostic tracer
stance and as « therapeutic agent
the human species. [ am grateful
the opportunity of taking an ac-
part in these proceedings, and
nk your program chairman.

The tracer studies in man, which
, the basis for the thera-
utic applications which you will
or described to you by our speakers
ay. were performed by Drs. John
wrence, Joseph Hamilten and Mayo
ley. as well asby our Boston group.
rking at Massachusetts General
spital and M.I.T. during the sub-
quent yearsof 1938-39-40. By 1841,
were in a positionm to embark upon
therapeutic program in patients
th hyperthyroidism, sinceour early
udies of the uptake of radioactive
iodine by adenocarcinoma gave little
'ncouragement.

Thetoxicqoiter,however,revecled
most remarkable affinity for the

adioactive iodine, and gave concen-

Beth 7sroel Hospital, Boston
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in another three months, the pa-
tient’s toxicity had obviously re-
turned: but instead of a third course
of therapy as would be given now,
patient was referred for subtotal
thyroidectomy, and has been well
since. The long time needed toestab-
lish whether remission hus been ob -
tained is noteworthy.

SUMMARY OF THE REMARKS OF THE CHAIRMAN

Squl Hertz?

tration factors which made therapeutic
efficacy a virtual certainty. The
safety and the desirability of treat-
ment of patients deveolved upon find-
ing the appropriate dosage scheme,
the assurance that no undesired ef-
fects upon other tissues than the
goiter were produced, and the demon-
stration of no serious long-term ef-
fects upon the thyroid. We have come
part way along this path. Your speak-
ers are well equipped to detail this
progress to us.

Dr. Earle M. Chapman is a former
colleague of mine at the Massachusetts
General Hospital in Boston. Qur first
series of patients was started in
March 1841. Drs. Lawrence, Hamilton,
and Soley treated « second, smaller
series of cases in the fall of 1941
without the additionof stable jodine.
By the spring meetings of the Ameri-
can Societyof Clinical Investigation
in 1942, Hertz and BRoberts, as well
as Hamilton and Lawrence, were able
to report upen the successful thera-
peutic application of radioactive
jodine in patients with hyperthyroid-
ism. These experiences have been ex-
tended many fold in many places.

Dr. Chapman followedour first series
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of cases during my absence from the
program, sccasioned by my service in
the Medical Corps of the U.S. Navy.
He also was ableto treat an increds-
ing number of patients with radioac-
tive iodine as the sole theragpeutic
agemt. When 1181 became available
from the chain-reacting uranium pile
at Oack Ridge, following the war,
many centersof activity in the ther-
apeutic program came into belng.
Dr: Chapman will now tell us of his
experiences in the use of both the
cyclotron-prodaced 7120 gnd the pile-
produced materiagl I1%%* in the treat-
ment of patients with hyperthyroid-
ism... LE.M. Chapman's paper )

Dr. Chgpman has described to you.
in most exemplary fashion, the satis-
factory treatment of patients with
radioactive iodine in rather large
dosage without the addition of any
other medication. This is excellent
confirmation of Hertz' and Roberts’
earlier therapeutic experiments.
Since the M.I,T. cyclotron was built
by funds contributed for this and
other medical and biclogic applica-
tions. Drs. Robley Evans and Chapman
were able to continue the experiments
during the war yedars. The efficacy
of T121 has been attested to by sev=

eral groups, including ours at Beth

Israel Hospital in Boston.

We agree that a single dose of
1131, administered by mouth, may be
effective in over 50% of the cases,
‘The time interval for the full effect
is between 6 and 12 weeks. Inpatients
who are very ill. and in instances
in which there are cardiagc or other
severe complications, ¥e still favor
the additionof stable jodide therapy
after the radiocactive dose. to cover
this long period during which the
hyperthyroidism may persist, in some
degree, until the radiation has be-
come fully effective.

Although previous treatment with
iodides precludes immediate therapy
with 12®%, therapy with the thioureg
derivatives may be followed by 1132
after o waiting periodof 3 to 5 days
off the latter medication. It has
also been our experience that propyl-
thiouracil maybe started 3 to 5 days
after the 11812, as may iodide therapy.
without materially decreasing the
therapeutic concentration of I%2% inm
the thyroid, as judged by external
gamma-ray counting over the gland.
Such counts and estimation of the
prinary excretion of It®* during the
period of 79 hours following the
therapeutic dose continue to give
us information, of an admittedly gual-
uypon which to base our

itative type.
to the

dosage schemes in relation
efficacy of the clinical procedure
used. We, therefore, have recommended

their continued use.

QOur next speaker, Dr. Mayo Seley.
has come from a great distance to
tell us of his group’s part in these
diagnostic and therapeutic develop-
ments. He has a slightly different
approach to the problem of titrating
the clinical dosage of 1:3%, He has
employed fractional small dosage over
an extended period of therapy.
Dr. Soley will report upon the status
of his first seriesof cases. treated
in 1941, aond upon a more recent se-
ries treated with I*%%,

Among Dr. Soley's earlier con-
tributions to the field was that of
of satisfactory radio-
studies with Drs. Eichern
of sig-

performance
autographic
and Hamilton. Those studies,
nal importance in establishing the
anctomic distribution to the various
portions of the thyroid, have been
found useful in the study of cancer

of the thyroid.

It wgs « compurisonof the pattern



of uptake of 1130 by the thyroid in
“?atients with hyperthyroidism as
Soley et al. determined with 14 mg
carrier iodide, and that obtained by
Hertz and Roberts using less than 2 mg
carrier iodide, which re-emphasized
the importance of limitation of the
size of the carrier for both tracer
and therapeutic purposes when utiliz-
ing radioactive iodine. With the in-
creased availability of I%81 in a
carrier free state, it has been dem-
onstrated that ideal circumstances
are provided by the addition of no

carriers.

Dr. Soley’s studies on the radio-
active iodine uptake of a variety of
thyroid lesionsby external gamma-ray
technique have been repeatedly con-
firmed. The pattern of urinary excre-
tion in these cases has also been
abundantly verified.

He performed long-term experi-
ments in animals indicating that
doses of radicactive iodine, which
were capable of total thyroid de-
structioen and fibrosis, were not
associcted with toxic effects in

other organs... [M.H. Scley’s pcper}

Dr. Soley's dosage levels take us
back, indeed, to the spring of 1841,
when we administered doses of 1 to
S5 me of 1330 with trepidation. When
these are compared to present day
dosage in hyperthyroid cases, and to
the enormous dosages of our speckers
dealing with cancer of the thyroid,
we are impressed with the acute or
immediate safety of our procedure.

Dr. Soley’s results indicate that
patients can be effectively treated
by his dosage schedule. In cases with
complications we favor a more rapid
dosage schedule, because of the la-
tent period’s dangers to the severely
ill or complicated case. In young
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individuals without complications,
the use of the minimagl effective dose,
arrived at by Dr. Scley’s methed,
offers the obvious advantage of re-
slight though they be,
dangers due to thyroid neoplasiag in

ducing anvy,

later life, which might be associated
with this typeof treatment. (I might
mention in this connection that
neither Dr. Chapman nor I have ob-
served any thyroid neoplasia in the
cases treated from S to 7 years ago
with effective doses of radioactive
iodine.) Dr, Soley's technique also
has the advantage of decreasing the
incidence of post I1%21 myxedema.
Myxedema is the only undesirable se-
quel we have encounteredin utilizing
the single larger dosage levels.

As reported by Dr. Chapman, radi-
ation sickness and thyroiditis have
not been prominent with the larger
or intermediate dosage which we have
employed. The necessity of re-treat-
ment becomes greater as the dosage
is reduced, but there havebeen strik-
ing exceptions to this statement. In
dealing with a biologic system, such
as that inveolved in the radicactive
jodine therapy of hyperthyroidism,
it is expected of us to encounter
these variations. It is unlikely that
they ever will be entirely eliminated.
However, it may be possible to cor-
relate clinical dosage of I%371 with
careful standardization of tracer
studies before the therapeutic dose
It is also apparent
in this con-

is cdministered.
that we are dependent,
nection, upon a general acceptance
of an ideally calibrated millicurie
for I131,

As brought cut by Dr. Soley, the
clinical determinationd¥ the thyroid
size leaves us with a variable which
is difficult of quanfiidtivé expres-
sion. Calculations of dosage on the
basisof currently used formulas are,
to this rather

therefore, subject

large error, expressed by Dr. Soley,




.p the basis of his careful attempt
, calibrate his fingers as calipers
{ thyroid size.

Our next speaker, Dr. Sydney C.
Verner, has worked in collaboration
<ith Dr. Edith Quimby. We heard this
gbrningof'tﬁeir efforts to solve the
sroblem of thyroid size by means of
;enstrucgion of @ series of thyreid
ceference models. Dr. Werner. bhas
treated a considerable sized series
of patients with I132 with dosage
_intermediate between the Bosten and
California techniques. Dr, Yerner
has applied tracer studies in certain
diagnostic problem cases and in test-
ing thyroid uptake in o variety of
other endocrine conditions. His data
are of special interest, but, un-
_ fortuncately., because of limitation
of time, we shall hear from Dr. Werner
in concise manner, and shall have to
read the details in his published
manuscript...[S.C. Werner's paper)

COMMENTS

It is evident from the size and
scope of this symposium on radiocio-
dine that a veritable chain reaction
was started by the early animal ex-
periments: It is particularly grati-
fying to have beard of the multiple
u;es to which rudiociodine has been
agpplied in physiology, dynamic anat-
omy., and biochemistryof the thyroid.
These studies serve as prototypes in
the application of radioisotopes to
other fieldsof study. Their applice-
tions to the study of thyroid cancer
have been initiated. The importance
of the biological dato obtained imn
the cancer studies outweighs the

therapeutic accomplishments.

1 wish to re-emphasize the inverse
relationship between the avidity of
cells and their neoplastic

cancer
propensities. This., to my mind, is

an important biclegical fact which
has been accepted without any great
The importance

of having an gccurately und readily

gttempt at analysis.
obtained measure of the gradation of
cells, state to var-
ious degrees of neoplasia, is that
it provides a criterionof malignancy,
cpart fromthe notoriously inadequate
histopathologicones. The possibility
of applving this measuring stick to

from the normal

controlled carcinogenesis experiments
in animals impresses us as one of
the most important approaches in the
cancer field. Since 1t is possible
to induce carcinogenesis of the thy-
roid by the Bielschowsky technique,
we are confronted with an excellent
set of experimental factors for anal-
ysis of the underlying process. An
intimate study of the ways and means
of inducing malignant cells to regain
their iodine concentirating powers 1s
a step in the direction of reverting
those cells to normal. This line of
endeavor has been receiving attention
with the intent of promoting the up-
take of radiciodine for therapeutic
purpese. It is my belief that a non-
radiogctive approach to therapy may
be inherent in The
finding of such an anticarcinogenic
substance for the thyreid will have
a larger significance than radiocac-

such studies.

tive iodine in thyroid cancer ther-

apy -

The biochemical analysis of the
fixation of iodide by thyroid cells
has proceeded rapidly with the appli-
cation of I13%%in tracer experiments.
The experiments reported by Dr. B.
Skanse indicate a possible dissocia-
tion of thyroid stimulating hormone
{T.5.H.), and thiourea upon
this mechanism. Dr. Stanley’g results
in utilizing 1181 in anclysis of the
gction of antithyroidal drugs throw
light on this aspect of the problen.
The divorce between simple iodide
thyroid hormone synthesis,

effect

uptake and




hcuqh suspected previously, may
be considered fairly well estab-
shed. The existence of an enzyme
,hygoxlnase} for the elcboration of
s thyroid hormone may be safely
stulated. the data
date as being consistent with an
éessof this enzyme in hyperthyroid-
ﬁ,kqnd a lossof this enzyme in the
jignant cell. Thiourea may be con-
dered as a poison for that enzyme,

hereas T.S.H.

We interpret

may be regarded as a
atalyst for its action.

Ve have been disappointed in our
tempts to use I8 uptakes
ary excretion studies as

or uri-
aids in the
iagnosis of borderline cases of
yperthyroidism. We have failed to
orrelate « high uptake or low uri-
kary excretion with the borderline
legrees of hyperthyroidism. We have
een the existence of high uptakes
certain goiter cases without as-
ociated hyperfunction. In this
field, it appears to us that the de-
?ermlnct ion of the rate of turnover
into protein-bound lodine im the
hlood, after tracer doses of I1381,
ould be of greater significance in
he detection of hypersecretion from
he thyroid gland. It dees not appeal
us as logical to paralyze this
functioninorder to test its presence
in increased degree. Hype:piasiq per
seisnot significant of hyperfun

n the sense of increased h roid
ormone production. It is difficult
herefore, to assign any degree of
eliagnce to the suggested tests for
borderline hyperthyroidismbased upon
inorganic iodide uptake by the gland.

ction

Those investigators who reported
the useof dosesof 100-300 mc of 1131
to thyroid cancer cases have done
great' service to us who are using the
Rinute dosageof I181%,
lnour casesof hyperthyroidism.

by comparison,
Their
‘QXlCl;V studies and organ distribu-
tion studies are of the utmost im-
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portance in indicating the high degree
of safety at cur dosage level to
organs outside the thyroid. It re-
mains now for us to be certain that
snot productive of thy-
roid neoplasia over a period of 20
yvears. The calculations cited by
Dr. Chapman and made by Dr. Robley D.
Evans are reassuring on this point.

our therapyi

At this time, it would appear that
1137 therapy is indicated in all com-
plicated cases, in most cases which
have failed to

derivatives,

respond to thioureg
to previcus operation,
surgery or long
and careful observation over periods
of a year or more without certainty
of remission of their disease even
after such trials.

or who refuse either

Fortunately, in most pregnant pa-
tients with hyperthyroidism, it is
possible to carry the patient through
with medical measures and to admin-
ister 11312 Chap-
man ‘s data indicate that early in
pregnancy, ['3% treatment can be
carried out safely and successfully.

aftrer delivery. Dr.

Since we have had normal offspring
ef both mothers and fathers who have
been treatedby current doses of 130
and I%3%, it seems unlikely that the
grave warnings which have been ut-
the effects
iertllity or genes are

tered concerning of radio-

activity on
to be regarded seriocusly in this
connection.

We have satisfied ourselves., by
tracer studies in male and female,
that the uptake by ovary and testis
such a small magnitude that we
have more to fear from the ordimary
gastrointestinal X-ray study of the
human, than from the use of radio-
active iodine in the

hyperthyroidism.

is of

treatment of

Uespite all of this discussion,




e still insist that patients be in-
i¥iduclized with respect to choice
of therapy for their hyperthyroidism.
“ach method of therapy continues to
cach us something of fundamental
jpportance with regard to the thy-
c0oid. None of the methods should re-
place the other as yet, but we can
offer a guess that I33%will increase

in its application for this purpose.

unless a specific corrective of the
netabelic disturbance of hyperthy-
toidism appears which is simpler.
‘more rapid in its effect. or more
physiologic in its cpproach, Since
7131 is not as yet generally avail-
able, and its use requires the tech-
sical knowledge and devices for accu-
_.qte dosimetry, this methodof treat-
nent is restricted to institutions

equipped te carry it out in a safe
manner. The Atomic Energy Commission
has been helpful in fostering the
project te 1its

velopment. It can be expected that
in the future an eff:

present state of de-

icient method of
distribution of I%%% for therapy of
cases of hyperthyroidism will be
worked out,
safety and superiority in indicated

as the method proves its

cases. With cooperationef this type,
the method can be expected tec be ef-
fective, economic of patients’ time,
doctors’ energies, and institutional
beds,

cpplication will

funds, and rescurces. Its wider
depend upon the
training of personnel such as you at
Brookhaven Laboratory and other Atom-
ic Energy Commission installations

are providing...
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