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NON-TOXIC GOITER

? case #!. | GG c.ihyroid Goiter, probably due to abnormal iodoprotein

This |15 year old girl was noted at the age of 14 to have a mass in the neck. AT
i no time was there tenderness, nervousness, weakness, heat intolerance, or weight loss.
. There were no eye signs, and P. E. revealed dry skin, a normal pulse, normal reflexes,
no tremor, and a diffusely enlarged thyroid gland without tenderness, bruit, or
nodules. Initial workup revealed I!3| uptakes of 66 and 58.5%, PBl's of 10.5, |1.4,
and 10.0, BEl's of 4.3, 4.7, and 3.4, and cholesterols of 162, 138, and 126, She was
placed on |=thyroxine, and after three months of therapy she had an 131 uptake of 11%,
a PBlI of 6.9 pg%, and a BEl of 5.5. During the spring of 1964 the thyroid was discon-
tinued for repeat testing, and after three months off therapy the PBI was again 10.7
and the BEl 3.3. She was again placed on |-thyroxine, and when last seen on .-64 the
thyroid was almost impalpable.

Case #2. _ Pendred's Syndrome

This 34 year old negro man has had a moderate impairment of hearing since birth
. (audiograms reveal this to be a sensory neurological defect). At the age of I8 he de-
veloped a goiter and was admitted to _ where he was thought on clinical grounds
(nervousness and weight loss with normal BMR and resting pulses) to have hyperthyroidism.
A thyroidectomy was performed (1950). He apparently did well until about |% years ago
when he began to develop stiffness of the joints, lethargy, hoarseness, and dyspnea on
exertion. PE revealed gross myxedema with a dull affect, dry, scalY skin, myxedematous
reflexes, edema, and cardiomegaly. Initial studies revealed an 13 uptake of 2% and a
PBI of 10 pg%. There was a markedly enlarged heart without evidence of pericardial ef-
fusion by ice water infusion or COo injection. The VP was |3; the CT was 36 sec, and
EKG revealed ischemic changes. He was started on small doses of |=-thyroxine, increasing
to 0.15 mg/day before discharge.

On an outpatient basis the dosage of |-thyroxine has been increased to 0.3 mgm/day.
He has lost a ftotal of about 30 pounds in weight, and all his symptoms including the
dyspnea have disappeared. The last PBI obtained (] 1964) was 4.2. He still had
cardiomegaly and EKG evidence of lateral ischemia when seen in July. The family history
is as follows:
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case #¥3, - Goiter Responsive to Thyroxine

This 26 year old - noted the presence of a goiter while taking physical diag-
nosis in the spring of 1963, After becoming aware of the goiter he also noted the onset
of mild nervousness and dysphagia, symptoms which disappeared after the completion of
final exams. When first seen in i of 1963 his physical examination was completely
normal except for a diffuse, smooth goiter, approximately 3-4 X normal size., The PBI
was 7.7 and 7.5 with a BEl of 5.7. The I!3l uptake was 5% in 6 hours and i0% in 24 hours.
|t was felt that this represented a colioid goiter; because of the possibility that this
might represent the recovery phase of acute thyroiditis, however, it was decided fto ob-
serve him for six months. In - of 1964 the thyroid had not changed in size; he was

still euthyroid on physical examination. The repeat PBl was 6.8 and BE! was 4.l. He was
started on I=thyroxin, 0.2 mgm/day. By - of 1964 only the thyroid isthmus was pal-
pable and by of 1964 no thyroid tissue was palpable whatsoever. He has remained

well and still has normal PBI (7.5 pg%).

Case #4 . . . _ Carcinoma of the Thyroid

This 42 year old woman was noted by relatives to have developed a mass in the right
side of her neck in - of 1962, The mass continued to enlarge, and in - of 1964 she
developed intermittent difficuity in swallowing solids and subsequentiy liquids as well.
She was subsequentliy admitted to the Medicine Service for a diagnostic workup. P. E. re-
vealed a firm I3 X 5 cm firm, irreguiar immovable mass in the right side of the thyroid
without fixation fo the skin. Barium swallow reveaied an indentation in the esophagus in
the area of the right side of the thyroid, and scintiscan revealed that the mass did not
concentrate (131, The PBI was 6.4, and the 113! uptake was 14.5%. In view of these find-
ings she was fransferred to surgery, where on operation the tumor mass was found to be in-
vading the right sternohyocid muscle and to have encompassed the right recurrent laryngeal
nerve. The pathologic diagnosis was papillary and follicular adenocarcinoma with capsular
and vascular invasion and extension into the soft tissue. The right laryngeal nerve was
saved, and following excision of the thyroid she was treated with 6000 r to the area of
the thyroid bed. She has subsequently done well and shows no evidence at the present time
of recurrence.

Case #5. - _ Nodular Geiter

This 25 year old woman was worked up in the ocutpatient clinic in 1962 for a series
of complaints which were thought fo represent an anxiety reaction. During this evaluation
she was noted to have a diffusely enlarged thyroid gland with a somewhat larger left lobe,
without any clinical evidence of hypo or hyperthyroidism. The PBl was 6.0 ug%, and the
i131 uptake was 31%. During a hospitalization here in [Jj of 1963 for mumps meningo-
encephalitis she was noted to have two large supraclavicular nodes on the left near the
thyroid isthmus. At that time the scan was -entirely normal in size and configuration,
The 1131 uptake was 25%, and the PBl was 5.5 ug%. She was subsequently reevaluated in
the medicine clinic where the nodes were noticed to persist, and she was subsequentiy re-
ferred fo the surgery service where a biopsy revealed only nodular thyroid tissue in the
area thought to represent Iymph nodes.

Case #6. |} | Fostoverative Hypoparathyroidism

This 20 year old woman was well until - of 1962 when during a post partum
period she was noted by her family to have developed a goiter without signs or symptoms
of hyper or hypothyroidism. She was seen by a physician who told the family that it
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might be malignant and who subsequently performed a total thyroidectomy. The histo-
logical diagnosis was Hashimoto's thyroiditis. Four days after surgery -62) she
began to complain of 'drawing in her hands'" and was noted to have a positive Chvostek.
calcium and Vitamin D were started, and by .-l62 the Chvostek was no longer positive.
The Vitamin D and calcium were continued, and she awakened her husband one morning in
|ate November with twitching, a bleeding mouth, and subsequent stupor. About 4 weeks
|ater she was noted by her family to have a generalized convuision. A third seizure
was _precipitated in the EEG Lab by photic stimulation. She was subsequently referred
to H in - of 1963 and admitted to the Neurology Service. P. E. was en-
tirely normal. She had Calciums of 7.3, 8.7, and 8.0, P of 5.9, 5.7, 5.2, and a PBI
of 2.5. She was thought to have postsurgical hypothyroidism and hypoparathyroidism
and idiopathic epilepsy and was discharged on |=thyroxine 0.1 mgm/day, calcium lactate
2 gms tid, Vitamin D 50,000 units god, and 100 mgm dilantin tid.

Over a period of I8 months she has been taken off all anticonvulsive drugs, and
she has had no seizures and now has a normal EEG. She has been maintained on
| -thyroxine (now 0.2 mgm/day) and varying amounts of calcium lactate and Vitamin D.
During a subsequent pregnancy she had very low Calciums recorded (7.l and 6.8) but has
had no further episodes of tetany.

Case ¥7. - _ Postoperative Hypoparathyroidism

This 20 year old woman was well until three years ago when she noticed a lump in
her throat unassociated with other symptoms. During the Third trimester of pregnancy
about a year ago the mass began to enlarge, again unassociated with other symptoms.
She was evaluated following delivery at a local osteopathic hospital where she was
thought to have '"toxic adenoma of the thyroid". A complete thyroidectomy was per-
formed; the pathological report was normal thyroid tTissue with focal areas of in-
creased |ymphocytes suggestive of chronic thyroiditis. She was started on thyroid
and prophylactic Vitamin D and calcium after surgery. One month later she began to
note tingling of the fingers and to have intermittent episodes of tetany for which
she was hospitalized on at least three occasions for treatment with IV calcium. She
subsequently became pregnant again, the tingling worsened, and she was referred to
i in i of 1964, At the time of referral she was on 0.9 mgm |-thyroxine
per day, and the PBIl was 15.5 pg%, although there were no overt signs of hyper-
thyroidism. She had a positive Chvostek and a Ca of 8.0, and she is now in the pro-
cess of being controlled on calcium, Vitamin D, and a smaller dose of |-thyroxine.



KNOWN GENETIC CAUSES OF NODULAR GOITER

N TYPE OF POSTULATED CLINICAL TYPE OF
GROUP ABNORMAL ITY DEFECT STATUS INHER | TANCE DIAGNOS IS
| Trapping Defect in either | Hypothyroid Recessive 1131 uptake=0
Defect energy or car- i3l uptake
rier for trans- after TSH=0
port Respond to
iodide admin-
istration in
| large doses.
2 Oxidation and | Lack of peroxi- | Hypothyroid Recessive 131 uyptake 1
Organifica- dase Precipitous
tionT fall after
SCN™
Lack of iodin-= Usual ly euthy= | Intermediate p!3l uptake *
ase roid with Definite fall
deafness ~after SCN™
(Pendred's syn-
drome)
3 Coupling Either lack of Usually Intermediate pl3l uptake *
Defect "coupling" en- euthyroid No fall after
zyme or abnor- SCN™
mal Thyroglobu-
lin
4 Dehalogenase Lack of ability | Usually Intermediate j3l uptake *
Defect to dehalogenate | euthyroid ' with rapid
MIT and DIT* loss from
gland.
No fall after
SCN™,
MIT and DIT
present in
blood and
urine.,
Respond fo io-
dide in large
- doses.
5 Abnormal Perhaps hyper- Usual ly Intermediate 1131 uptake 1
lodoprotein trophy of a nor- | euthyroid or PBl normal to
mal pathway or Dominant high.
because protein BEIl relatively
is permitted to low in rela-
enter and leave tion to PBI.
ey cell,

* The only one of the five groups in which the specific enzyme deficit has been defined.
T The two defects most commonly found in sporadic goiter.
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PATHOGENESIS OF GOITER

Increased Physiologic Demands
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EFFECT OF INCREASED TSH SECRETION ON IODINE
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Stanbury, J. B., G. L. Brownell, D. S. Riggs, H. Perinetti, J. Itoiz, and E. B.
del Castillo. Endemic Goiter, The Adaptation of Man 1o lodine Deficiency. Cambridge:
Harvard University Press, 1954,

Roche, M., F. deVenanzi, J. Vera, E. Coll, M. Spinetti-Benti, J. Mendez-Martinez,
A. Gerardi, and J. Forero. Endemic goiter in Venezuela studied with 1310, J. Clin.
Endocrinol. 17:99, 1957,

Ramal ingaswami, V., T. A. V. Subramanian, and M. G. Deo. The aetiology of Himalayan
endemic goiter. Lancet 1:791, April I5, 1961.

Lomberg, B. A., P. Wohlberg, O. Wegelius, G. Hellstrom, and P. |. Forsius. lodine
metabol ism of endemic goiter on the Aland islands (Finland). J. Clin. Endocrinol.
18:991, 1958,




- | Bes

69, deVisscher, M., C. Beckers, H. G. van den Schrieck, M. deSmet, A. M. Ermans, H.
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In general the characteristics of thyroid function in iodine deficiency can be sum-
marized as follows: increased |!3! uptake, PBl may be normal, slightly low, or ele~-
vated (see Ref. 54 and 55), thiocyanate and perchlorate flush tests usually negative,
1131 uptake returns to normal when 1127 is administered.
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The last apparent discrepancy in explaining endemic goiter as due 1o iodine defi-
ciency - namely the fact that the total iodine content in the gland may be increased
in the face of iodine deficiency - has been explained by these studies. Some iodine
deficient patients, presumably due to the massively increased TSH secretion, have a
profound discharge of inorganic iodide from the gland so that the glanc becomes much
less efficient and a goiter can perpetuate itself.

72, Parker, R. H., and W. H. Beierwalles. Elevated serum protein~bound iodine values
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Since the iodization of salt in this country is voluntary, there is no way of knowing
whether varying degrees of iodine deficiency may contribute to some cases of goiter
in the old goiter belt. This is a recent report of an epidemic in a state school in
Michigan where iodized salt was not used. This possibility should at least be kept
in mind, although it is probably rare. I[n Great Britain, where salt is not iodized

a large percentage of goiter is thought to be due to iodine deficiency (See Ref. |5,
16, and 61). '
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Actually, in only seven countries of the world is the iodization of salt compulsory

by law (Canada, Columbia, Costa Rica, Guatemala, Panama, Paraguay, and Yugoslavia)
throughout the entire country. In some countries (Brazil, Bulgaria, Hungary, Mexico,
Peru) its use is mandatory in goitrous areas only, and in some other counfries (Swit-
zerland, U. S. A., New Zealand) its use is widespread and almost universal but not
compulsory. In Austria and the United Kingdom apparently only about 5% of the popula-
tion uses iodized sal+t.
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TREATMENT

Greer, Monte A, The effect of endogenous ThyroidvaCTiViTy of feeding dessicated
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Johnston, M. W., A. H. Squires, and R. F. Farquharson., The effect of prolonged ad-
ministration of thyroid. Ann. Int. Med. 35:1008, 1951,

No matter how long thyroid is ingested by normal people the thyroid gland returns to
normal function within a few weeks after its use is discontinued.

Astwood, E. B., C. E, Cassidy, and G, D. Aurbach. Treatment of goiter and thyroid
nodules with thyroid. J. A. M. A. 174:459, 1960,

Astwood, E. B., and C, E. Cassidy. Treatment of simple goiter and thyroid nodules
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York: Grune and Stratton, 1960, p. |52,

Astwood, E. B. Management of thyroid disorders. J. A. M. A. 186:585, 1963,

The Astwood papers review the old European |iterature from the 1890's which showed
that dessicated thyroid is an excellent form of therapy for endemic goiter. They
went on to show that sporadic goiter responds just as well = about 30% excellent
response, 30% moderate response, and 30% no response. If one takes special care
that each gland is suppressed, treats for adequate periods of time, and considers
those patients who have had goiter for less than 10 years as many as 91% have good
To complete response. A very surprising finding was that if the thyroid is discon-
tinued in patients who have responded, in about 41% the goiter will not recur.

Schneeberg, N. G., I, J. Stahl, G. Maldia, and H. Menduke. Regression of goiter by
whole thyroid on triiodothyronine. Metabolism 11:1054, 1962,

This is a typical paper in which Astwood's data has not been confirmed. In this
series only 39% had any response whatsoever to thyroid therapy. It is striking
that in no other published series has the care been taken as did Astwood to ensure
the suppression of each gland.

. Goitrous tracheal compression successfully treated medically.
83:819, 1963,

Elgee, Neil J
3. A. M. A. |

An example of The regression cof an enormous goiter on thyroid therapy.

Bergfelt, G., and L. Risholm. Postoperative thyroid hormone in nonfoxic goitre.
Acta Chir. Scand. 126:531, 1963,

This paper emphasizes that postoperative thyroid therapy decreases the recurrences

from nontoxic goiter; O of 86 patients who received thyroxine had a recurrence whereas

10% of those who received no thyroxine had recurrences.,

Hales, . Bey, Jo Myhill, T, H. Oddie, and M. Croydon. Quantitative observations with
the triiodothyronine suppression test of thyroid function., J. Clin. Endocrinol. 21:
189, 1961,
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Friis, T. Effect of I-triiodothyronine on thyroid gland and its clinical application

(Triiodothyronine Suppression Test). Acta Med. Scandinav. 173:569, 1963,

These two papers explain why some people with non-toxic goiter do not respond to
thyroid therapy. Of the euthyroid patients who do not respond to 150 ug of TIT per
day, most have non-toxic goiters. The triiodothyronine test should be considered
definitive only if the patient suppresses. A negative test is not so meaningful
since about 20% of clinically euthyroid people with non-toxic goiters do not sup-
press. These findings confirm the impression of Astwood that the dosage for each
patient should be titrated individually.,

Miller, J. M., R. C. Horn, and M., A, Block. Evolution of toxic nodular goiter.
Arch. Int. Med. 113:72, 1964.

The autonomous thyroid nodule is probably a transition stage between TSH dependent
goiter and toxic nodular goiter. Even so, the vast majority of autonomous nodules
probably never progress to the toxic stage.

Cortell, Ruth., The effect of thyroxine on the response of the thyroid gland to
thyrotropic hormone. Endocrinol. 35:488, 1944,

Ecklund, R., and R. Ryan. Suppression of release of radioactive iodine as a test
of thyroid function. J. Clin. Endocrinol. 22:26, 1962,

Thyroid has been reported to have two different effects on thyroid function: |.) to
decrease the sensitivity of the thyroid to TSH (unconfirmed and thought to be un-
important), 2.) fo decrease the secretion of TSH (the significant effect). As is
emphasized in Ref. 87 decreased TSH secretion has two effects - decreased (3
uptake and decreased release of thyroxine from the gland. The latter function may
have the most usefulness ultimately in the TSH suppression test.

THE CANCER PROBLEM

Cole, Woe H., D. P. Slaughter, and L. J. Rossiter. Potential dangers of nontoxic
nodular goiter. J. A. M. A. 127:883, 1945,

A statement of the extreme view that non-toxic nodular goiter is a premalignant
lesion and should routinely be removed as prophylaxis against cancer.
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material. N. E. J. M. 237:23], 1947,

Mustacchi, P., and S. J. Cutler. Some observations on the incidence of thyroid
cancer in the United States. N. E. J. M. 255:889, 1956,

Both in autopsy material and in cumulative risk statistics carcinora of the thyroid
as a cause of death is extraordinarily rare = the cumulative risk figure being |.5
to 4 per 100,000 population, depending on the area of the country.

Mortensen, J. D., W. A. Bennett, and L. B. Woolner. Surgical Forum 5:659, 1954.

In 1000 consecutive autopsies at the Mayo Clinic the rate of incidence of thyroid
cancer was almost the same in clinically normal thyroid glands as in clinically
suspect and surgically removed nodular thyroid glands (around 4%).
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ma. Ch. in Clinical Endocrincliogy I, Ed. by E. B. Astwood. . New York: Grune and
Stratton, 1960, p. 160,

There are probably three reasons for the increased diagnosis of carcinoma of the
thyroid = |.) an increase in the number of malignancies as a whole, 2.) an increased
exposure To ionizing radiation in the area of the neck in childhood, and 3.) an ap-
parent increase probably due to routine detailed histological examination of the
thyroid and to the complexities of the histological diagnosis of malignancy in this
tissue. At the Mayo Clinic at least what is now recognized as metastatic papillary
carcinoma was previously called "lateral abberrant thyroid'".
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papillary carcinoma cf the thyroid gland: a study of 140 cases observed in a 30-year
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Of 140 small papiliary thyroid carcinomas discovered for the most part during other
surgery at the Mayo Clinic, 58 had nodal metastases and 82 had none., Of these pa-
tients followed for 3-32 years not one in either category has died of cancer of the
thyroid and not one has evidence of other metastasis.
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study of 390 patients. J. Clin. Endocrincl. 2131596, 1961,

Of 390 patients with carcinoma of the thyroid of all types only 19% die of the
disease. Furthermore, when broken down further only 1% of patients with papillary
carcinoma die of the disease whereas 33% of patients with follicular and 76% of pa-
tients with anaplastic carcinoma die = the latter two are less common lesions.
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96. Crile, G, Papillary carcinoma of the thyroid. Ch. in Clinical Endocrinol. 1, Ed. by
E. B, Astwood. New York: Grune and Stratton, 1960, p. 168,

Of the various forms of therapy for carcinoma of the thyroid only two forms of therapy
can be shown to prolong survival - dessicated thyroid TherapY in papillary adeno=
carcinoma, and 1131 in those rare tumors which concentrate 113!, crile emphasizes
furthermore that the worst of all possibie events in carcinoma of the thyroid is the
development of hypothyroidism which must be carefully prevented.
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Furthermore, the clinical differentiation between carcinoma of the thyroid and benign
goiter can be made with considerable accuracy without in any way endangering patients.

Becker, F. 0., P. G. Economou, and T. B. SchwarTz} The occurrence of carcinoma in
"hot'" thyroid nodules. Ann. Int. Med. 58:877, 1963.

Shimaoka, K., and J. E, Sokal. Differentiation of benign and malignant nodules by
scintiscan. Arch. Int. Med. 114:36, 1964.

The above reports emphasize the rarity with which carcinomas concentrate 1131, A cold
nodule does not mean carcinoma, however, since only a small fraction of these have
even the histological criteria for malignancy.

veith, F. Jo, Jo R. Brooks, W. P. Grigsby, and H. A. Selenkow. The nodular thyroid
gland and cancer. N. E. J. M, 270:431, 1964,

A view of the conservative approach generally in agreement with that of Sokal now taken
by the Depariment of Surgery at the Brigham.,

Means, J. Ho., L. J. deGroot, and J. B. Stanbury. The Thyroid and lts Diseases, 3rd
Ed. New York: McGraw-Hill Book Co., 1963.

A reminder that although the concept of thyroidectomy for cancer prophylaxis is no
longer supportable, there are other indications for surgery of non-toxic goiter.

Jones, K. H., and P. Fourman. Prevalence of parathyroid insufficiency after thyroid-
ectomy. Lancet ll:l21, July 20, 1963,

A recent reminder that total thyroidectomy is not a benign procedure. In one hospital
even when the inferior thyroid arteries were preserved 28% of patients had partial
hypoparathyroidism subsequently as judged by an EDTH provocative test.






