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Biologic Considerations
THE BIOLOGIC characteristics of certain

types of malignant neoplasms have sug-
gested that autonomy of growth may be a
quantitative rather than a qualitative phe-
nomenon. In these neoplasms, it is prob-
able that similar factors influence both
normal and neoplastic cellular growth.
Whereas in most organ systems, the fac-
tors governing cellular metabolism are rela-
tively obscure, the endocrine system is
unique in that the trophic hormones are
well known. Not only do these hormones
regulate normal cellular growth and func-
tion, but they also may influence neoplas-
tic growth arising in target organs. While
carcinoma of the breast and carcinoma of
the prostate are well recognized examples,
there are apparently other tumors of the
endocrine system which may exhibit a simi-
lar relationship to their trophic hormone,
namely, adrenal carcinoma to ACTH,20 thy-
roid carcinoma to TSH,49 and uterine tu-
mors to estrogen.40 These neoplasms have
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been termed "dependent' or "conditioned"
since their growth may be enhanced or
modified by their hormonal environment.
That a hormonal stimulus can serve as a
factor in the development of a malignant
tumor was first noted in mammary tumors
in rats. Breast adenomas transplanted into
a pregnant rat grew at an extraordinary
rate but at the conclusion of pregnancy,
retrogressive changes developed in the
tumor as well as in the normal mammary
tissue.28 "Conditional growth" has also
been observed in other experimental tu-
mors such as the "tar warts" of rabbits
where without continuous stimulation re-
gression was noted to occur.45 This rever-
sibility of growth may be more common
than is realized in human tumors since the
concept of "irreversibility" is based upon
observation of successful neoplastic growth
which may represent transition from de-
pendency to increasing autonomy. This
transition has been noted repeatedly in en-
docrine tumors in man. Similarly, in the
experimental animal following appropriate
hormonal stimuli, transition from normal to
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hyperplastic to conditioned and finally au-

tonomous growth may occur.22 This change
in the direction of autonomy is apparently
a gradual one and only in part a function
of time. Since hormones are probably in
some way connected with activities of en-

zymes, it may be that the ability of cells
to grow in the absence of their hormonal
stimulus represents an adaptive mechanism
(mutation, substitution, or deletion of
genes) enabling such a cell to survive and
grow despite the lack of this particular en-

zyme system.13 This adaptation may be
somewhat comparable to the bacterium in
its development of drug-resistance.
Whereas the implications of such con-

cepts in the management of malignant dis-
ease such as carcinoma of the prostate and
carcinoma of the breast have been widely
accepted and utilized,26 relatively little at-
tention has been directed to the application
of this concept in the management of other
neoplasms of the endocrine system. The
purpose of this review is to focus attention
upon the apparent dependency of certain
thyroid neoplasms upon thyrotropic stimu-
lating hormone. Not only can growth and
function of thyroid cancer be enhanced,
but conversely inhibition or regression of
thyroid cancer may occur following appro-
priate alteration of its hormonal environ-
ment.

Observations upon experimental animals
as well as upon man have attested to the
dependency of thyroid neoplasms upon

thyrotropic hormone. Experimental thyroid
tumors, benign and malignant, dependent
and autonomous, have been produced in
both the mouse and rat. In the genesis of
these tumors, either a carcinogen or the
hereditary factor of a high tumor strain ap-

parently can serve as an initiating factor,
whereas a goitrogen, which acts by reduc-
ing circulating thyroxin, increases thyro-
tropic hormone and serves as the promot-
ing factor.25 The administration of propyl-
thiouracil to a strain of mice with a low
incidence of tumors is followed by hyper-

plastic nodules and so-called benign tu-
mors of the thyroid. If a high tumor strain
of mice is employed, malignant and au-

tonomous tumors develop.2"33 In the rat,
administration of a goitrogen alone (anti-
thyroid drugs or iodine deficiency) may

produce benign as well as malignant tu-
mors.1' 32 Although cancer of the thyroid
may be produced in rats by such means,

the concomitant administration of a carci-
nogen such as acetylaminofluorene appears

to shorten the latent interval required.14
The greatest incidence of formation of tu-
mors occurs in those animals receiving a

carcinogen, a goitrogen and radioactive
iodine. Most of these tumors remain de-
pendent but a few attain complete auton-
omy with ability to metastasize and grow

in the absence of elevated levels of thyro-
tropic hormone. Since in some instances the
carcinomas produced appear to be under
the influence of thyrotropic hormone, as

long ago as 1947, Purves and Griesbach
stated: "It may therefore be possible to
influence the course of malignant thyroid
disease in human beings by the therapeu-
tic administration of desiccated thyroid." 39

In keeping with this concept, spontane-
ously occurring thyroid tumors in the
xiphophorin fishes have been observed to
regress following the administration of po-

tassium iodide, thyroxin and mammalian
thyroid tablets.5
There is some evidence that in man a

situation exists similar to that in the ex-

perimental animal. In many instances, the
development of thyroid cancer in children
has been preceded by the administration
of high voltage roentgen therapy.9 15,47

The carcinogenic effects of x-rays are well
known and this would seem to simulate
very closely the role of initiating factors
in the experimental animal. Another coun-

terpart of these experiments is occasionally
seen in goitrous cretins 27 and in a few pa-

tients with a non-toxic hyperplastic nodu-
lar goiter.4 In these individuals, there is
apparently an intrinsic defect in the syn-
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thesis of thyroid hormone resulting in
compensatory hyperplasia produced by thy-
rotropic hormone in response to a low cir-
culating thyroid hormone level. Such goi-
ters exhibit a varied histologic appearance
including diffuse epithelial hyperplasia,
small follicles and embryonal and colloid
adenomas. Invasive cancer has been dem-
onstrated in three such individuals 38, 44
and the histologic appearance in others is
suggestive.

Further support of the relationship of
neoplasia to thyrotropic hormone is ob-
tained from the incidence of cancer in nod-
ular goiter. The development of a nodular
goiter implies the presence of some type
of goitrogen and adequate stimulation by
thyrotropic hormone. Perhaps the best evi-
dence of a significant relationship comes

from Switzerland where when iodine de-
ficiency was common, deaths from thyroid
cancer were ten times that in non-endemic
areas. Following correction of iodine de-
ficiency, deaths per hundred thousand de-
creased by two-thirds.57 It is difficult to
reconcile this observation with the fact that
the incidence of nodular goiter increases
with age 42 whereas that of thyroid cancer

reaches its peak about the fifth to sixth
decade.36 Furthermore, in hyperthyroidism,
the incidence of thyroid cancer is distinctly
lower in the toxic nodular goiter (1 per
cent) and in diffuse toxic goiter (0.1 per
cent) than it is in non-toxic nodular goi-
ters ( 4.5 per cent).3

Examination of the biologic characteris-
tics of human thyroid cancer reveals that
in the more common varieties of this neo-

plasm, namely papillary and alveolar can-

cer, the same trophic stimuli may regulate
neoplastic as well as normal thyroid activ-
ity. It is not unusual for tumors of the thy-
roid to arise at a much earlier age than
most malignant neoplasms, being relatively
common in the second and third decades
of life.55 This is at a time when the physio-
logic demands upon the thyroid are high.
If a nhvsiolocic stimulus can serve as a

promoting factor, there should be multiple
foci of origin of these tumors, and this
seems to be borne out in carefully studied
cases.30 Further support of the role of a

physiologic stimulus comes from a study of
the anterior pituitary gland in such pa-
tients. There has been noted an increase
in the amophil cells which serve as the pri-
mary source of thyrotropic hormo46
Most tumors that arise in childhood seem

somewhat considerate of the host since al-
though they may metastasize to lymph
nodes and lungs, they grow slowly and in
many instances seem to have little ill effect.
The natural history of thyroid tumors in-
dicates that they may become increasingly
aggressive since, in general, the greater
the duration of the disease the more malig-
nant the neoplasm despite the lack of any
change in its morphologic characteristics.48
As a corollary, the older the patient in
which thyroid cancer develops, the more

likely is the tumor to be an aggressive neo-

plasm without the vagaries of behavior
cited above.12 This increasing malignancy
with age is somewhat comparable to the
experimentally induced neoplasms of the
thyroid which though initially dependent
may finally become autonomous.
Both function and growth can be dem-

onstrated to respond directly to hormonal
stimuli. Many years ago Von Eiselberg 52
demonstrated that metastatic thyroid can-

cer in the absence of the normal thyroid
was capable of sustaining normal metabolic
function. This observation has been con-
firmed on many occasions since that time.
In addition, an increased growth of thyroid
cancer has been noticed incident to "prepa-
ration" of the patient for treatment with
radioactive iodine.'9 This "preparation" in-
volves increasing the level of thyrotropic
hormone either by way of the anterior
pituitary or by direct administration. Dur-
ing such a period of stimulation, metastases
have been observed to increase in size as

well as destructive properties. The con-
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THE DEPENDENCY OF THYROID CANCER

with metastatic thyroid cancer had de-
crease in the size of pulmonary metastases
following the coincidental development of
hyperthyroidism.11

The Effect of Pituitary Depression on

Human Thyroid Cancer

These experimental and clinical consid-
erations support the concept that cancer of
the thyroid often at onset is not entirely an

autonomous neoplasm and that alteration
in the level of thyrotropic hormone may be
reflected in the growth of the neoplasm.
Since there exists a reciprocal relationship,
elevation of the blood thyroid hormone is
followed by inhibition of the pituitary
gland and a fall in thyrotropic hormone.37
Consequently, following the administra-
tion of desiccated thyroid, there is atrophy
of the normal gland histologically 43 and
loss of function as measured by the uptake
of radioactive iodine. Evidence gleaned from
suppression of the radioactive iodine up-
take, elevation of the protein-bound iodine
and requirements for treatment of simple
goiter and myxedema suggests that from 2
to 4 Gr. of desiccated thyroid daily will sup-

press the endogenous output of thyrotropic
hormone by the anterior pituitary.22 23

Although there has been considerable
experience in the administration of desic-
cated thyroid to normal individuals and in
certain physiologically altered states, there
has been limited experience in appraising
its effect on thyroid cancer ( See the
Table). Thyroid hormone was used as an

adjunct in the palliative treatment of many
types of malignant disease in the early part
of the 20th century, but only Bruns 8 cites
any specific experience in the treatment of
thyroid cancer. In discussing the results of
the treatment of "parenchymatous" goiter
he states: "Excluded only are the cases of
cystic goiter and of malignant struma.
These two are from the beginning totally
inaccessible to thyroid therapy." He admin-
istered desiccated thyroid containing an

equivalent of 0.3 Gr. of fresh thyroid gland

daily but unfortunately gave no details as

to the type of neoplasm treated.
In his Lettsomian lectures in 1937, Sir

Thomas Dunhill 16 cited two children with
recurrent carcinoma of the thyroid both of
whom had been operated upon twice for
recurrence and one of whom had received
interstitial radium. In both patients, the
thyroid mass disappeared with fairly large
doses of thyroid. One child has since mar-

ried, had children and it has been neces-

sary to continue the dose of thyroid to pre-
vent increase in the size of the gland. Al-
though both of these tumors were reported
as malignant, Dunhill commented: "There
is much that we do not yet know about car-

cinoma of the thyroid and proliferation of
thyroid epithelium, but I cannot help think-
ing that hyperplasia in response to demand
or stimulation can closely approach the ap-

pearance which simulates malignancy." In
1939, Dunhill treated another child with
"papilliferous adenocarcinoma" of the thy-
roid with cervical lymph node and diffuse
pulmonary metastases. During the ensuing
17 years this patient has continued on thy-
roid, all deposits have disappeared from
the lung, and the patient has married and
has had several children.17

It was at Dunhill's suggestion, in 1942,
that Ward 53 administered desiccated thy-
roid to "suppress the growth of thyroid can-

cer" in a child of four and one-half years.

Following this therapy and in conjunction
with high voltage roentgen-ray therapy,
the tumor in the neck rapidly disappeared
and remained so for approximately ten
years. The exogenous thyroid was discon-
tinued at this time and the tumor rapidly
returned in the neck and thyroid gland.
The histologic pattern was the same as it
had been ten years previously. More re-

cently Balme 2 cites a 40-year-old female
with a highly differentiated tumor and
widespread pulmonary metastases that re-

sponded favorably to the administration of
L-Thyroxin. This patient had a mass in
the neck of 21 years' duration and pro-
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gressive pulmonary metastases for eight
years. Following a total thyroidectomy,
radioiodine studies disclosed a 30 per cent
uptake in the chest and 9 per cent in the
neck. However, there was no appreciable
improvement following 122 millicuries of
radioiodine. Nine months after the last
therapeutic dose of radioiodine, 1-thyroxin
was administered in a dose of 0.1 mg. daily
and slowly increased to 1.0 mg. and then
reduced to 0.7 mg. with minimal toxic
symptoms. On this dosage, there was ex-

cretion of 99 per cent of a tracer dose of
radioiodine. After being maintained on 0.5
mg. of 1-thyroxin daily with observation
for six months, there was a slow but con-

siderable reduction in dyspnea with a rise
in maximal breathing capacity and a slight
but definite clearing of the lung by x-ray
examination.

Crile 11 has reported his experience in
the treatment of five patients with pulmo-
nary metastases of papillary carcinoma by
the administration of desiccated thyroid.
In observations varying from one to five
years, in every instance there was cessa-

tion of growth of the carcinoma. In some

there was complete disappearance of tumor
both in the neck and chest. In two other
cases with solitary metastases in bone,
there was an arrest of cancer growth and
recalcification during treatment with desic-
cated thyroid supplemented by roentgen-
ray high voltage therapy. There were no

favorable responses in patients with highly
malignant or undifferentiated cancers of
the thyroid. Recurrence of tumors of low
malignancy treated with desiccated thy-
roid did not develop in patients who only
had partial removal of extensive papillary
carcinoma.

Bierwaltes 6 has observed the effect of
thyroid administration on two patients with
thyroid cancer. In one, a papillary adeno-
carcinoma of the thyroid was not altered
morphologically by 3 Gr. of thyroid daily
for three months. A second patient in
whom there was prior treatment with

radioactive iodine with an apparently poor
response had complete regression of cervi-
cal and pulmonary metastases. This patient
has had a normal chest film for approxi-
mately three years. Trunnell in a more ex-

tensive experience detected no regression
in any of 25 patients.51 The doses of thy-
roid employed, however, were small and
designed only to maintain a euthyroid
state. Maloof 29 has noted regression in pa-

tients with pulmonary metastases, whereas
bony lesions have been kept stationary.
The usual daily dosage employed was 3 to
5 Gr. of thyroid by mouth and more re-

cently 75 to 100 mcg. of l-triiodothyronine
sodium. Rawson 41 has tried to suppress

the growth of thyroid cancer with thyroid
hormones and cites two cases. In one with
extensive bone metastases producing hy-
percalcuria and hypercalcemia, large doses
of l-triiodothyronine did not reduce the
rate of calcium loss in the urine. In the
other patient 3 to 4 Gr. of desiccated thy-
roid daily was followed by some regres-

sion of bony metastases after a few months.
Because of other factors, including a severe

infection and 25 millicuries of radioactive
iodine, he thought it was difficult to attrib-
ute regression entirely to the administra-
tion of thyroid hormone.
Moore 31 noted a dramatic remission of

the growth of multiple bony metastases in
a patient whose disease probably had been
present for at least six years. Metastases
had progressed to pathologic fracture and
paraplegia. Although there was uptake of
tracer quantities of radioiodine by neo-

plasm, there was no clinical improvement
following therapeutic amounts. After the
administration of 4 to 8 Gr. of desiccated
thyroid daily there was evidence of reossi-
fication of the osteolytic bone lesions and
recovery from the urinary incontinence.
This patient showed evidence of response

within three months after initiating treat-
ment and has continued to show a bene-
ficial response during the ensuing nine
months.
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A somewhat similar patient has been re-
ported by Craver et al.1O In 1927, at the age
of 21, their patient had removal of a small
cell alveolar carcinoma of the thyroid. Pain
was noted in the left hip in 1936, and by
1940, x-ray examination disclosed osteo-
lytic lesions in the wing of the left ilium,
left sacrum and seventh dorsal vertebra
which on biopsy disclosed metastatic thy-
roid carcinoma. X-ray therapy was fol-
lowed by considerable relief of pain.
Radioiodine studies, in 1946, disclosed nor-
mal uptake over the thyroid and none over

the metastases. In 1950, a new lesion ap-
peared in the left tenth rib and 50 milli-
curies of radioiodine were administered.
X-rays of the other bony lesions disclosed
no essential change. Following evidence of
spinal cord compression, a laminectomy re-

vealed metastatic thyroid cancer and gave
temporary relief. In October 1950, with
clinical evidence of myxedema, radioiodine
tracer studies disclosed some pickup over

metastatic disease in the lungs as well as

low uptake over the neck. Following treat-
ment with large doses of thiouracil without
much effect, the patient was placed on 2
Gr. of thyroid daily and gradually began
to improve. The thiouracil was discontin-
ued and within the next year she made a

complete rehabilitation. Recent x-rays dis-
closed no significant change in multiple
bone or lung metastases.
Our experience during the past three

years in the management of ten patients
over varying periods of time by the admin-
istration of exogenous thyroid hormone has
confirmed the dependent status of many of
these tumors. Except for surgical excision
no adjuvant treatment has been employed
so that the effect of TSH suppression alone
could be evaluated (see the Table). All
but one of those patients with alveolar or

papillary carcinoma exhibited regression or

apparent inhibition of their tumors. In
those in whom there was no response to
decrease in thyrotropic principle, the neo-

plasm was for the most part either poorly

differentiated, mixed in character with areas
of poor differentiation or the small celled
variety. The histologic pattern of the neo-
plasm is not alone always a good criterion
of susceptibility, since one patient with a

papillary and alveolar carcinoma (but with-
out colloid production) that morpholog-
ically seemed identical to neoplasms show-
ing a dependent response, failed to exhibit
any gross retardation or inhibition of bony
or pulmonary metastases despite 5 Gr. of
thyroid daily for three months followed by
200 mcg. of triiodothyronine daily for two
months.

Discussion
In attempting to determine the respon-

siveness of human thyroid neoplasms to
changes in their hormonal environment, not
only must the dependency of the individual
tumor be evaluated, but there first must be
adequate suppression of pituitary function.
For the most part, it has been difficult to
evaluate the efficacy of TSH suppression
on thyroid cancer since inadequate amounts
of exogenous thyroid hormone may have
been administered and in addition, adjunc-
tive therapeutic measures were frequently
employed.

In the absence of being able to determine
the thyrotropic hormone level directly, the
adequacy of pituitary suppression can only
be inferred from inhibition of thyroid func-
tion. The use of l-triiodothyronine as a

pituitary depressant has several advantages
over other thyroid hormones by virtue of
the immediacy and duration of its action
as well as its apparent lack of firm binding
by serum proteins.50 This latter biochemical
characteristic permits a quantitative meas-
urement of endogenous thyroid hormone
while the patient is being maintained on

l-triiodothyronine. With adequate dosage
the serum protein-bound iodine falls pro-

gressively to hypothyroid ranges. That this
level represents fairly complete suppres-
sion of thyrotropic hormone and thyroid
inhibition is evident by the lack of any
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further fall in the protein-bound iodine
subsequent to total thyroidectomy. Al-
though the uptake of radioiodine may be de-
pressed and the output of endogenous thy-
roid hormone may fall to hypothyroid
ranges, these are primarily measurements
of function rather than growth. The pos-
sibility that growth and function of the thy-
roid gland may be controlled independently
by way of the pituitary points out the need
for determining whether thyrotropic hor-
mone depression inhibits growth as well as

it apparently inhibits function.24 The in-
corporation of radiophosphorus into the
thyroid cell may be of value in serving as a

more precise method of measurement of
growth.7

It is apparent that some types of thyroid
neoplasm exhibit a very striking depend-
ence upon thyrotropic hormone and that
the progressive course of this disease may
be altered by capitalizing upon the lack of
tumor autonomy. Although all functioning
tumors can probably be influenced favor-
ably by hormonal therapy, the lack of func-
tion indicated by the absence of colloid
production or iodine binding as evidenced
by uptake of radioiodfine is not necessarily
a criterion of autonomy. This is particularly
true when the tumor is competing with
normal thyroid tissue, for under such cir-
cumstances it is difficult to show iodine up-
take by radioautographic studies. Under
maximal stimulation only the giant and
spindle-cell carcinomas of the thyroid have
been shown to be absolutely incapable of
trapping iodine.18 The relationship between
function and growth has not been clearly
defined and there is some evidence that
they may be independently controlled. Cer-
tainly, it is highly possible that the growth
of a neoplasm may be retarded or inhibited
by TSH suppression even though function
cannot be demonstrated. Papillary and
alveolar cancers which are the most com-

mon histologic types are fortunately also
the most sensitive to their hormonal milieu.
In all likelihood those neoplasms which are

completely independent of thyrotropic hor-
mone will probably be found to possess no

affinity for iodine. This has already been
nicely demonstrated in spontaneous thy-
roid tumors occurring in animals.58
From the available data, there is no ap-

parent difference in the response between
primary neoplasm and its metastases. Per-
haps, because of their ease of identification,
pulmonary metastases seem to regress more
readily following TSH suppression than do
metastases to bone or lymph nodes. How-
ever, tumors of the same histologic pattern
may show varying degrees of dependence.
This difference in function cannot be noted
with ordinary staining technics.
The neoplasms exhibiting the most dra-

matic response have been those present for
long periods of time. This is an excellent
example of Weiss' concept of self-regulat-
ing effect of the growth of tissue by its own
products.54 Usually, these patients have
shown little systemic evidence of malig-

nant disease unless the neoplasm by virtue
of its location, size and local destructive
properties has caused a deterioration of the
hoses general condition. Consequently, pul-
monary metastases give no symptoms until
interference in ventilatory capacity is noted,
and similarly, bone metastases unless ac-
companied by pain, pathologic fracture or

neurologic deficits are seldom associated
with any systemic reaction.
Although reduction in size of the neo-

plasm has been observed grossly and radio-
logically, there have not been a sufficient
number of histologic studies following pro-

longed pituitary suppression to enable one

to demonstrate any well-defined effect on

the neoplasm. Time may be a most impor-
tant factor since even with loss of growth
and functional stimuli, there may be
residual activity within the gland and mor-

phologic changes appear slowly. The neo-

plastic cells, however, do not appear as

atrophic as do the cells of the nearby "nor-
mar' acini. The lack of colloid production
seems to be a feature in common. A rela-
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tive increase in fibrous stroma about the
neoplastic cells has also been observed and
is similar to that seen in carcinoma of the
breast and prostate following treatment by
endocrine methods.

Just as in experimentally produced thy-
roid neoplasms and in human breast and
prostatic cancer, dependency appears to be
a quantitative phenomenon, for with time
greater autonomy of growth develops. This
may or may not be associated with mor-

phologic change in the neoplasm and does
not affect all of the cells in a single neo-

plasm identically. Many times the develop-
ment of autonomy is progressive, suggesting
a mosaic effect.

Since the predominant neoplasm of the
thyroid is papillary or alveolar carcinoma,
this approach has implications in prophy-
laxis as well as therapy. Its role in treat-
ment needs further study to determine cri-
teria of susceptibility as well as optimum
dosage of exogenous thyroid hormone. As
a means of prophylaxis this concept has
perhaps ever greater implications if thyro-
tropic hormone is a factor in the develop-
ment of thyroid cancer. The high incidence
of "occult" thyroid cancer is just becoming
apparent,35 and a partial thyroidectomy in
such a patient or other goitrogenic stimulus
may result in a relative preponderance of
TSH and conceivably an increasingly auton-
omous neoplasm. By adequate pituitary
suppression in these individuals, the de-
velopment of thyroid cancer may be as ef-
fectively decreased as it apparently was in
Switzerland following the introduction of
iodine.
The need for total thyroidectomy in

treatment of cancer of the thyroid should
also be apparent, for only by this means

can all potential or multi-focal thyroid can-

cer be excluded from subsequent growth
stimulus. However, once having performed
a total thyroidectomy it is mandatory that
adequate amounts of exogenous thyroid
hormone be administered to preclude the
development of hypothyroidism. For it is in

association with hypothyroidism that any
remaining tumor receives its maximal
growth stimulus. In the administration of
exogenous thyroid hormone, it is probably
wise to err on the side of over-treatment
rather than under-treatment. There is no

good evidence that the individual following
total thyroidectomy is any more intolerant
of excess amounts of exogenous thyroid
hormone than those with part or all of their
normal thyroid gland. A tremendous indi-
vidual variation exists in this regard with
some individuals exhibiting symptoms of
hyperthyroidism on slightly more than re-

placement doses of thyroid hormone and
others showing no evidence of toxicity on
four to five times the requirement to main-
tain their euthyroid state.

Summary
From observations on experimentally pro-

duced cancer of the thyroid in animals as

well as man, it is apparent that the biologic
potential of this neoplasm is not strictly
autonomous but may be influenced by an

environmental factor. Such a factor would
seem to be comparable to the promoting
factor which can be demonstrated in the
development of experimental thyroid can-

cer, viz. thyrotropic hormone. In the ap-
plication of this concept to the management
of thyroid cancer, suppression of thyro-
tropic hormone has been accomplished by
the administration of excessive amounts of
desiccated thyroid or other thyroid hor-
mones. The clinical response of patients
with papillary and alveolar cancer of the
thyroid has substantiated the hypothesis
that thyroid tumors exhibit varying degrees
of dependency during their development
and growth. Consequently, both function
and growth of thyroid cancer either pri-
mary or metastatic may be either inhibited
or stimulated according to the relative level
of thyrotropic hormone.
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