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NON-TOXIC GOirER 

Case #I.  Euthyroid 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 
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 1131 uptakes of 66 and 58 . 5%, PSI's of 10.5, II .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 1131 uptake of I 1%, 
a PSI of 6.9 ~g%, 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 PS I 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 18 he de
veloped a goiter and was admitted to  where he was thought on c l inical grounds 
(nervousness and weight loss with normal BMR and resting pulses) to have hyperthyroidism. 
A thyroidectomy was performed {1950). He apparently did wei I unti I about It years ago · 
when he began to develop stiffness of the joints, lethargy, hoarsenes~, and dyspnea on 
exertion. PE revealed gross myxedema with a dul I affect, dry, scaly skin, myxedematous 
reflexes, edema, and cardiomegaly. Initial studies revealed an 113 uptake of 2% and a 
PSI of 10 ~g%. There was a markedly enlarged heart without evidence of pericardia! ef
fusion by ice water infusion or C02 injection. The VP was 13; the CT was 36 sec, and 
EKG revealed ischemic changes. He was started on smal I 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 total of about 30 pounds in weight, and alI his symptoms including the 
dyspnea have disappeared. The last PSI obtained ( , 1964) was 4 .2 . He sti I I had 
cardiomegaly and EKG evidence of lateral ischemia when seen in July . The family history 
is as follows: 
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#3.  Goiter Respons ive to Thyrox ine 

Thi s 26 year ol d  noted the pres enc e o f a go 1ier whi le taking physical diag
nosis i n the spring o f 1963. Af t er becoming QWar e o t the goiter he a lso noted the onset 
of mi l d nervousness and dysphag ia, symptoms wh ich disapp ear ed after the compl etion of 
f ina l exams . When f irs t seen in  of 1963 h i s phys ica l exam ination wa s comp l et ely 
normal except for a d i ff use , smooth goiter~ approximat e ly 3=4 X norma l size . Th e PB! 
was 7.7 and 7. 5 with a BE! of 5.7. Th e !1~1 uptake was 5% in 6 hour s and iO% in 24 hours. 
It was felt that thi s r epresented a colloi d go iter; because of the possibi I ity that this 
mi ght represent the r ecover y phase of acute thyroiditis, however, it was dec ided to ob
serve h im for s ix months. !n  of 1964 ·he thyro id had not changed in size; he was 
st i I I euthyroi d on physica l examination. The r epeat PB! was 6 .8 and BEl was 4 .1. He was 
started on !-thyrox in, 0 .2 mgm/ day. By  of 1964 only the thyroi d isthmus was pal 
pable and by  o f 1964 no thyroi d ti ssue was pa lpab le whatsoever. He has r emained 
we i I and stilI has norma l PB! (7. 5 ~g%) . 

Case #4 .    Car cinoma of the Th yro id 

Thi s 42 year ol d woman was noted by r e lat i ves to have deve loped a mass in the ri ght 
si de of her neck in  of 1962 . The mass cont inued to en large , and in  o f 1964 she 
devel op ed intermittent d i ffic ulty in swa l lowing sol ids and subsequently I iquids as wei I. 
She was subsequently adm itted to the Medi c ine Service for a d iagnost ic workup. P . E. re
vea l ed a firm It X 5 em firm, irregul ar immovabl e mas s in the ri ght s i de of the th yroid 
without fixati on to the skin. Barium swa llow r evea led an in dentation in the esophagus in 
the ar ea of the ri ght s i de o f the th yroid, and scintisca~ r evea l ed that the mass d i d not 
concentrat e Jl 31. The PBI was 6 .4 , and the ijl 31 uptake was 14 .5%. In vi ew of these find
ings s he was trans fer r ed to s urgery, wher e on oper ation the tumor mass was found to be in
vadin g th e right sternohyoid musc l e and to have encompassed the ri ght r ecurrent laryngeal 
nerve . Th e pathologic d iagnos i s was pap i l iar y and fo! licul ar adenocarcinoma with caps u lar 
and vascul ar invasi on and extens ion into the soft ti ssue. The ri ght lar yngea l nerve was 
saved, and foi lowi ng exci s ion of the thyroi d s he was treat ed wi th 6000 r to the ar ea o f 
the th yroi d bed. She has subsequently done wei I an d shows no evidence at the present t ime 
of r ecurrence. 

Case #5.   Nodular Go iter 

Thi s 25 year ol d woman was worked up in the outpatient clin ic in 1962 for a series 
of compl a ints whi ch were thought to r epresent an anxiety r eact ion. Dur i ng th is eval uation 
she was noted to have a diffusely enl ar ged thyroid g land with a somewhat lar ger left lobe, 
without any clinica l evidence of hypo or hyperthyroi dism . The PBi was 6 .0 ~g%, and the 
!131 uptake was 31%o During a hospi talizat ion here in  o f 1963 for mump s meningo
encepha lit is she was noted to have two lar ge suprac lav icular nodes on the lef t near the 
thyroi d isthmus. At that t ime the scan was ·ent ire ly norma l in size and confi guration. 
Th e i1 31 uptake was 25%, and the PB! was 5.5 ~g% . She was subsequentl y r eevaluat ed in 
the medi cine cl in ic where the nodes wer e not iced to persist 9 and she was subsequentl y re
ferred to the surgery service wher e a bi opsy r evea led onl y nodul ar thyro id ti ssue in the 
ar ea thought to r epresent lymph nodes . 

Case #6 .    Pos top er ative Hypopar athyroi d ism 

Thi s 20 year ol d woman was wei I unt i l  o f 1962 when during a postpartum 
per iod she was noted by her family to have deve lop ed a go it er wi thout signs or symptoms 
of hyper or hypothyro id i sm . She was seen by a physician who tol d the family that i t 
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might be malignant and who subsequently performed a t otal thyroidectomy. The histo
logical diagnosis was Hashimot o's thyroidi t is. Four days after surgery ( - 62) she 
began to comp I a in of "drawing in her hands" and was noted to hav.e a pos it ive Chvostek. 
Ca lcium and Vitamin D were st art ed, and by 62 {he Chvostek was no longer positive. 
Th e Vitamin D and c alcium were cont inued , and she awakened her husband one morning in 
late November wi t h twitching , a bleeding mou t h, and subsequent stupor. About 4 weeks 
later she was noted by her family t o have a genera l ized convu lsion . A third seizure 
was precipitat ed in the EEG Lab by photic stimu lation . She was s ubsequent ly referred 
t o  in  of 1963 and admi t ted to the Neurology Service . P. E. was en
t irely nor ma l. 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 t hought to have postsurgica l hypothyroidism and hypoparathyroidism 
and idiopathic epilepsy and was discharged on !-thyroxine 0 .1 mgm/day, calcium lactate 
2 gms t id, Vitamin D 50,000 units qod, and 100 mgm d i lantin t id. 

Over a period of 18 mont hs she has been t aken offa l I ant iconvulsive drugs, and 
she has had no se i zures and now has a normal EEG . She has been maint ained on 
!- thyroxine (now 0.2 mgm/day ) and varying amounts of cal c ium lact ate and Vitamin D. 
During a subsequent pregnancy she had very low Calci ums recorded {7 .1 and 6.8 ) but has 
had no further episodes of tet any. 

Case #7.   Postoperative_ Hypoparat hyroidism 

This 20 year old woman was wei I unt i I three . years ago when she noticed a lump in 
her throat unassociated wi t h ot her symptoms . During the t hird tr imester of pregnancy 
about a year ago the mass began t o enlar ge , again unassociated with other symptoms. 
She was evaluated following de l ivery at a local osteopath ic hospi t al where she was 
t hought to have "tox ic adenoma of t he t hyroid'' . A comp let e thyroidectomy was per
fo rmed; th ~ pathological report was normal thyroid tissue with focal areas of in 
c reased lymphocyt es s uggestive of chron ic t hyroid itis. She was started on t hyroid 
and prophylactic Vitamin D and calcium a fter surgery . One month lat er she began t o 
note t i ngling of t he finger s and to have interm itt en t episodes of t et any for which 
she was hospitalized on at least th ree occasions fo r tr eat men t wi t h IV calcium . She 
subsequent ly became pregnant again, t he t ing l ing worsened, and she was r eferred t o 

 in  of 1964 . At t he t ime of referral she was on 0.9 mgm !- thyroxine 
per day , and the PB I was 15 . 5 ~g%, although there were no overt signs of hyper 
t hyroidism. She had a positive Chvost ek and a Ca of 8.0, and she is now in the pro
cess of being, control led on ca lcium, Vitamin D, and a sma l ler dose of !-thyrox ine. 
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KNOWN GENETIC CAUSES OF NODULAR GOITER 

TYPE OF POSTULATED CLINICAL TYPE OF 
GROUP ABNORMALITY DEFECT STATUS INHER ITANCE DIAGNOS IS 

I Trapp ing Defect in either Hypothyroid Recessive 1131 uptake=O 
Defect energy or car - 113 1 uptake 

I 
rier for trans- after TSH=O 
port 

I 
Respond to 

I 
iodide admin-
istration in 

I larqe doses. 

I 
I 

Oxidation and Lack 
I 

I Recessive 1131 uptake 2 of peroxi- Hypothyroid t 

I 
Organifica- dase 

I 

Precipitous 
tiont fall after ! SCN -

Lack of iodin - Usu a I I y euthy- Intermediate 1131 uptake t 
I roid with Definite fall I ase 
I . . d.eafness . . a.t.t er SCN-

. 1 (Pendred's syn -
, . .. 

i drome ) 

I I 
t l31 3 i Coup I i ng Either lack of Usua II y Intermediate uptake t 

I -Defect "coup I i ng" en - euthyroid No fall after 
i zyme or abner - seN-

I mal thyroglobu- I I I in 

4 

I 
Dehalogenase Lack of ab i I ity Usually Intermediate tl 3l uptake t 
Defect to dehalogenate euthyroid with raprd 

MIT and D IT* loss from 
I 

gland. 
' No fall after 1 

I 
SCN - 0 

MIT and DIT 
I I present in 
I 

I 
blood and 

I urine. 
I Respond to io-

I 
dide in large 

I doses . 

5 Abnormal Perhaps hyper- Usua II y Intermediate 1131 uptake t 
lodoprote in t trophy of a nor- euthyroid or PS i normal to 

mal pathway or Dominant high. 
because protein BEl relatively 
is permitted to low in rela-
enter and leave tion to PSI . 
cell. 

*The only one of the five groups in which the specific enzyme deficit has been def1ned . 
t The two defects most commonly found in sporadic goiter. 

I 

I 
I 
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SCHfMAlfiC REPRESENTATiON OF ·r 
GENET ft C CAUSES OF HOOULAR GOt 
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The sites of the five known types of genetic defects ere shown in usla and the 
sites of action ot the principal types of anti-thynGid drugs are shown in~. 
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PATHOGENESIS OF GOITER 

Increased Physiologic Demands 

Iodine Deficiency~ 

Enzyme Defects~ 

Unknown Factor~ 

Inadequate Output of 
Hormone 

~ 

Goitrogens 

Infections? 

Anterior Pituitary Stimulation 

t 
Increased TSH Secret ion 

~ 
Hyperplasia and Enlargement 

of the Thyroid Gland 

Inadequate Output 
of Hormone 

Resulting in Hypothyroidism 

t 
Goiter. 

{as in sporadic goitrous c r etinism) 

Adequate Output 
of Hormone 

Resulting in Euthyroid State 
(as in sporadic goiters) 
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EFFECT OF INCREASED TSH SECRET ION ON IODINE 
METABOLISM 

NORMAL THYROID 

D 
Uptake 

0 f.lg 
- H~monal 

I dide 
Re ase 

50 !lq 

lodi de 
Uptake 
200 f.lg 

GOITER 

----> < I - I Extrathyroidal 
Iodide 
----->.-------~~ Extrathyroidal 

Intake 
200 f.lg 

/ 

l Iodine Freed Organic Iodine 
by Hormona I Poo I 
Breakdown 

Iodine , 
Excretion 
200 1-Lg 

50 f.lg 

50 f.lg 
Intake \ 

Iodide 
Excretion 

50 f.lg 

...,__---'Organic Iodine 
Freed Pool 
by 
Hormone 
Breakdown 

50 f.lg 
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ules to form nodul es, 4. ) enlar gement of the nodu les t o become cystic and · inactive, 
5.) the nodules become more numerous wi th varyi ng amounts o f hemorrhage, necrosis, 
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Whereas the thyroid can maintain a 40:1 concentration of iodide in relation to the 
plasma (120:1 under TSH stimulation) the blood to thyroid ratio is I :I in this con
dition. Furthermore, this inabi I ity to concentrate is also present in the parotids, 
mammary glands, and Gl tract of affected individuals. The defect can be overcome by 
giving enough dietary iodine so that the thyroid concentration is sufficient to sup
port thyroxine synthesis. The heterozygotes (parents) are completely normal. 
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bel ieves that this form is due to absence of thyroidal peroxidase. 

32. Leszynsky, H. E. Genetic s tudies in fami I ial goi trous cretinism. Acta endocrinologica 
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35. Thould, A. K., and E. F. Scowes . The syndrome of congenital deafness and simple 
goitre . Advances in Thyroid Research , 1961 , p. 22 . 
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mut ism was origina l ly descri bed by Pendred and subsequentl y by Brain. The organifica
tion defect is incomp lete , and most individuals are euthyroid . 

36. Costa, A., F. Cot l ingo, G. M. Ferraris, G. Fregola, and F. Morocio. Comparisons 
between endemic goi t er , cretinism, deaf mutism, and spor adic goiteGcretinism, and 
deaf - mut ism . Advances in Th yroid Research, 1961, p. 289. 

37. Baschieri, L., G. Benedett i , F. deL uca, and M. Negri. 
the perchlorate t est in the s tu dy of thyroid function. 
1963 . 

Evaluation and I imitations of 
1· Cl in. Endocrinol. 23:786, 

The use and I imi t ations of the perchlorate discharge t est are emphasized in these 
two papers. Fur thermore, the complexity of the r e lation between deafness and the 
organification defect is emphasized by the finding that a high percentage of con
genital deaf mut es without goi t er have posit ive perchlorate discharge tests • 
. . l : ' . ' 

38. Ramal ingaswami, V. ~n demic goitre . Ch . i n The Th yroid Gland, Vol. 2, Ed. by R. 
Pitt-Rivers and W. R. Trotter. Washi ngton: Butterworth s , 1960, p. 71. 

nurthermore , there is some relationship bet ween iodine deficiency, endemic cretinism, 
and endemic deaf ~muti sm, part icularly in severely affect ed areas (the Alps, Himalayas, 
and the Andes) . Trotter (Ref. 34) also reviews this subject including the evidence 
that the incidence of deaf-muti sm fel I in Swi tzerland from I .7/1000 births to 0.4/1000 
births after the introduction of iodine proph ylaxis. 
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Genetic Defects - Coup I in g Defect 

39. St anbur y, J. B., K. Ohe !a, and R. Pitt=Rivers . The met abol ism o f iodine in 2 goitrous 
creti ns compared with that in 2 pat ients r ecei v i ng methimazol e • ..J_. Cl in. Endocrinol. 
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This defect wh ich is i nherited as ei ther an inter mediat e or a dominan t is character
ized by a h i gh !131 uptake wh ich i s not d i schar ged for up to a week . There is a nega
tive r eaction to SCL or perchlorate . Because the dehalogenase i s intact no MI T or DIT 
is excret ed , and the onl y r ad ioactive s ubst anc es i n bl ood ar e a smal I amount of T4 and 
I • 

Genetic Defects = Deha logenase Defect 

42 . St anbury, J . B. 3 J . W. A. Meijer , and A. A. H. Kassenaar . Th e metabo l ism of iodo
tyrosines. i~. The metabo l ism of mono- and d i-iodotyros ine in certain pati ents with 
fami I ia l go iter • .J.. Cl i n. Endocrinol . 1.§,:840, 1956. 

43. Chou foer , J . C., A. A. H. Kassenaar , and A. Queri da. Th e syndrome o f congenital hypo
thyroid i sm wi th defect ive deha logenation o f iodot yrosi nes. Further observation and a 
discussi on of the pathophys iology . 1· Cl in. Endocr inol. 20:983, 1960 . 

Not only are M!T and DiT excret ed in blood and in ur ine, but s ince so much iodide is 
lost by thi s route t he pati ents become iodi ne defi ci ent on a normal iodi ne intake, 
and in t he in st ance descr i bed above , admi ni st eri ng an excess o f iodi ne r esu lts in a 
regressi on o f the go it er. 

Genetic De fects - Ab norma l iodoprote in 

44. DeGroot , L. J. , and J . B. St anbury. The syndrome o f con gen ital goiter with butonal 
insoluble serum iodine. Am. 1· Med. 27: 586 , 1959 . 

45 . l issitzky , S., J. L. Codocc ioni, G. Cortouzou , and S. Monte. Eumetabol ic goitrous 
adult wi th iodoprea lbumi n in thyroi d t issue and bl ood . ~. Cl in. Endocrinol. 24:305, 
1960. 

46 . Dowling, J . T., S. H. !ngbar, an d N. Fre i nkel. Ab normal iodop rote ins in the blood 
of eumet abol ic go itrous adul t s . 1,. Cl in. Endocri nol . £1,:1390, 1961 . 

47 . Gr eenspan, F. S., J . M. Lowens t e in, P. Sp i lken, and S. Cr aig . Abnormal iodoprotein 
in non-toxic go it er. tl· ,£.. 1,. M· 269 ~ 830, 1963 . 

48 . Kuhn, A., S. R. ,Cogan , and S. Ber ger • . Circul at ing iodop rotein in two patients with 
autonomous th yroi d nodul es • .J.. Cl in. Endocr ine !. Met. 22 ~1, 1962. 

As ma ny as ha l f of r andom pat ient s with diff usely enl ar ged g lands may have a large 
component of c ircul at ing iodoprot ei n, in most cases an albumin- 1 ike protein. Since 
it is not butona l extractab le ther e may be lar ge d iscr epanc ies between the PBI and 
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BE l . As emphasized by Ref. 45, however, the PB I-BE I discrepancy is unreliable in 
that it may not be significant in i'ndividuals who do have circulating iodoproteins. 
Apparent I y, this is due to the fac t that in some ·i nd i v i dua Is the abnorma I protein 
or peptide i s much sma l ler than 4S and may extr act. 

49. Robbins, J ., J . Wolff, and J . E. Ra l I . lodoproteins in normal and abnormal human 
thyroid tissue and in nor mal s heep thyroid. Endocrino logy 64 :37, 1959. 

50 . DeGroot, L. J ., and E. Carvalho. Studies of proteins of normal and diseased thyroid 
glands • .J.. Cl in. Endocrino l . 20 :21, 1960. 

51. Beckers , C., and M. deVissche r.. Th yroid proteins in endemic goi}er. Metabolism lQ: 
695, 1961 . 

52 . Stanbury , J. B., and M. A. Janssen . The iodinated albumin- ! ike component of the 
plasma of t hyrotox ic patients . ,! . Cl in . Endocr inol. 22:978 , 1962 . 

53. Hjort, T. Th yroglobulin in ser um. Ac t a Med. Scand . 174 :137, 1963. 

54 . Chavarria, C. , G. Munos -Ferr ei r a , G. Guevarra, J. J. Rupp , and K. E. Paschkis. 
Butonal - insoluble iodinated compound in the p lasma of a goitrous cret in • .J. . Cl in. 
Endocrinol. 20:894 , 1960 . 

55 . Lobo, L. C. G., M. M. daSi Iva, F. B. Hargreaves , and A.M. Couceiro. Thyroidal 
iodoprote i ns i n endemic cretins. ,! . Cl in . Endocrino l. 24 :285, 1964 . 

An iodoprotein is also foun d in the b lood of patient s with thyroid cancer, Hashimoto's 
thyroiditis, subacute thyroiditis, endemic goi t er, Graves' disease, and in very smal I 
quantities in . normal individua l s . Th erefor e , it may r epresent only a "leakage" pheno
menon occurring under the impact of TSH rather than a primary defect. 

Goitrogens 

56 . Clements, F. W. Naturally occurring goi t rogens . Br it. Med. Bul. l£:133, 1960. 

57. Roche, J . , and S. Lissitzky. Eti o logy of endemic goiter. Ch. in Endemic Goitre, a 
World Health Organization Monograph, 1960, p. 351. 

Drugs 

Also see Ref . 38. 
With one exception (seasonal goi t er in children in Tasmania) there is no definite 
evidence that naturally occurring go itrogens are ingested in sufficient quantity in 
the human di et to cause goiter . This is clearly not true i n domestic animals , and 
whether low grade ingestion over many years cou ld result in nodularity in human 
goiter is not known . 

58. Paley, K. R., E. S. Sobe l, and R. S. Yalow. Some aspect s of thyroidal iodine meta
bot ism in a case of iod i ne-induced hypothyroidism • .J.. Cl in. Endocrinol. ~:79, 1958. 
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59. Paris, J., W. M. McConahey, C. A. Owen, Jr., L. B. Woolner, and R. C. Bohn. Iodide 
goiter . _!. C I in. Endocr i no I • 20:57, 1960. 

Also see Ref. 15. 
In addition to iodides, the commonest drug- induced goiter in this country, a variety 
of other drugs including phenylbutazone and Vitamin A, BAL, sulfonamides, perchlorate, 
coba It, PAS, and resorc i no I can cause goiter on occasion. As in a I I instances of 
blocked organic iodination, the thiocyanate test becomes positive in iodine induced 
goiter. 

Infections 

60. Hintze, G., P. Forte! ius, and J. Rai lo. Epidemic t hyroiditis. Acta endocrinoloqica 
!.2,:381, 1964. 

61. Harden, R. ,McG., W. D. Alexander, and M. T. Harrison. Non-toxic goitre in males. 
Brit. Med. _!. 1: 1419, 1964. 

62. Black, M.A., R. C. Horn, Jr., and J. M. Mi I ler. Unilateral thyroid nodules with 
lymphocytic thyroiditis: surgical problems and management. Arch. Surg. 87:280, 1963. 

These publications emphasize that both subacute and Hashimoto's thyroiditis can 
present as asymptomatic, euthyroid goiter. Indeed Hashimoto's disease may account 
for 20 per cent or more of non-toxic goiters according to Ref . 60 and can present as 
both single nodules and as mul t inodular goi t er (62). 

Iodine Deficiency 

63. Greenwald, I. Endemic Goiter: Heredity, Deficiency, Intoxi cation, or Infection. Ch. 
in Clinical Endocrinology, Ed. by E. B. Astwood. New York: Grune and Stratton, 1960, 
p. 123 . 

64 . Anonymous. Goiter and iodine deficiency. Nutrition Reviews 22 : 169~ 1964. 

Despite claims to the contrary iodine deficiency is widely accepted as the major cause 
of ~ndemic goiter throughout the world. 

65. Stanbury, J. B., G. L. Brownell, D. S. Riggs, H. Perinetti, J. ltoiz, and E. B. 
del Casti I lo. Endemic Goiter, The Adaptation of Man to , Iodine Deficiency. Cambridge: 
Harvard University Press, 1954. 

66. Roche, M., F. deVenanzi, J. Vera, E. Col I, M. Spinetti - Benti, J. Mendez-Martinez, 
A. Gerardi, and J. Forero. Endemic goiter in Venezuela studied with 1131 . .J.. Cl in. 
Endocr i no I • ll:99, 1957. 

67. Ramal ingaswami, V., T. A. V. Subramanian, and M.G . Deo. The aetiology of Himalayan 
endemic goiter. Lancet 1:791, April 15, 1961. 

68. Lamberg, B. A., P. Wahlberg, 0. Wegel ius, G. Hel !strom, and P. I. Forsius. Iodine 
metabolism of endemic goiter on the Aland islands (Finland). _!. Cl in. Endocrinol. 
l.§.:991, 1958. 
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69. deVisscher, M., C. Beckers, H. G. van den Sc hr ieck, M. deSmet, A. M. Ermans, H. 
Golperin, and P. A. Bastenie. Endemic goiter in the Uele region. I. General aspects 
and fL:nctional studies . 1_ . Cl in. Endocrinol. £:175, 1961. 

In general the characteristics of th yroid function in iodine deficiency can be sum
marized as follows: increased t l31 uptake, PBI may be norma l, slightly low, or ele
vated (s ee Ref. 54 and 55 ), thiocyanate and perchlorate flush tests usually negative, 
1131 uptake returns to norma l when Jl 27 is administered. 

70. Ermans, A.M. , J. E. Dumont, and P. A. Bastenie. Th yroid func t ion in a goiter en
demic. !. Impairment of hormone synthesis and secretion in the goitrous gland. 1_. 
Cl in. Endocrinol. 23:539, 1963. 

71. Ermans, A.M., J. E. Dumont, and P. A. Bastenie. Thyroid function in a goitrous 
endemic. I I. Nonhormonal iodine escape from the goitrous gland. 1_. Cl in. Endocrinol. 
23:550, 1963. 

The last apparent discrepancy in explaining endemic goiter as due to 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 d i scharge of inorganic iodide from the gland so that the gland becomes much 
less efficient and a goiter can perpetuate itself. 

72. Parker, R. H., and W. H. Beierwal les. Elevated serum protein-bound iodine values 
with dietary iodine deficiency. 1_. Cl in. Endocrinol. 22:19, 1962. 

Since the iodization of salt in thi s 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 be lt. Thi s is a recent report of an epidemic in a state school in 
Michigan where iodized sa lt was not used. This possibi I ity should at least be kept 
in mind, although it is probably rare. In Great Britain, where salt is not iodized 
a large percentage of goiter is thought to be due to iodine deficiency (See Ref. 15, 
16, and 61). 

· 73. Lowenstein, F. W. Principles and problems of endemic qoitre control. Ch. iri Endemic 
Goitre, a World Health Organization Monograph, 1960, p~ 443. 

74 . deMoer,loose, J. Legislation on iodine prophylaxis. Ch. in Endemic Go itre, a World 
Health Organization Monograph, 1960, p. 453. 

Actually, in only seven countries of the worl d is the iodization of salt compulsory 
by law (Canada, Columbia, Costa Rica, Guatemala , Panama, Paraguay, and Yugoslavia) 
throughout the entire country. In some countries (Brazi 1, Bulgaria, Hun gary, Mexico, 
Peru) its use is mandatory in goitrous ar eas only, and in some other countries (Swit
zerland, U. S. A., New Zealand) its us e is widespread and almost universal but not 
compulsory. In Austria and the United Kingdom apparently only about 5% of the popula
tion uses iodized salt. 
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TREATMENT 

75 . Greer, Monte A. The e f fect o f endogenou s th yro id act ivity of feeding dessicat ed 
thyroid to norma l human s ubject s . H· ~. l· M· 244 :385, 1951 . 

76. Joh nston , M. W. , A. H. Squ ir es , and R. F. Farquhar son. The effect of prolonged ad
mi n istration o f thyro id . An n . Int. Med . 35~ 1 008, 195 1. 

No matter how lon g thyroid is ingest ed by normal peop le the thyroid gland returns to 
normal f uncti on wi th in a few weeks af ter its use is d iscontinued. 

77 . Astwood, E. B. , C. E. Cassidy, and G. D. Aur bach. Treat ment of goiter and thyroid 
nodul es wi th thyr o id • .J.. a. M. &· 174 :459 , 1960. 

78 . Astwood, E. B., and C. E. Cassidy . Treatment of simp le go it er and thyroid nodules 
with th yroi d hormone. Ch. in Cl inical Endocrinology 1, Ed . by E. B. Ast wood. New 
York: Grune and Stratton, 1960, p . 152. 

79. As t wood, E. B. Management of thyroi d di sorder s . 1· a. M· ~. 186 : 585, 1963. 

The Astwood papers review th e ol d Eur opean I iterature from the 1890's which showed 
that dessicated t hyroid is an exce l lent form o f therap y for endemic go it er. They 
went on to show that sporadic go it er responds just as wei I - about 30% excel lent 
response, 30% moderate response, and 30% no response. If one takes special care 
that each gland is supp r essed , treat s for adequate per iods of time, and considers 
those patient s who have had goiter for less th an 10 years as many as 91% have good 
to comp l~te response. A very s urprising fi nd in g was that if the thyroid is discon 
tinued in patients who have responded , in about 41% the go iter wi I I not r ecur. 

80 . Schn eeberg, N. G., I. J. St ahl, G. Maldia , and H. Menduke. Regression of goiter by 
whol e thyroid on triiodoth yronine . Metabolism _1_1 : 1054 , 1962 . 

This is a t ypical paper in wh ich Astwood ' s data has not been confirmed. In this 
series~ 39% had any response whatsoever to thyroi d ther apy. It is striking 
that in no other published seri es has t he care been taken as did Astwood to ensure 
t he suppressi on of each gland . 

81. Elgee, Nei I J . Goitrous trachea l compression successfu lly treated medi cally • 
.J.. a. M· a. 183 :819 , 1963 . 

An examp le of the r egress ion of an enor mous go iter on thyro id therapy. 

82 . Bergfelt, G., and L. Risholm. Postop er ative thyroi d hormone in nontox ic go itre . 
Act a Chi r. Scand . 126 : 531 , 1963. 

This · paper emp hasizes that postoper at ive th yroi d t herapy decreases the r ecurrences 
from nontox ic goi t er ; 0 of 86 patients who r eceived t hyroxine had a recurrence whereas 
10% of those who received no thyrox ine had recurrences. 

83. Hales, I. B., J . Myhi I 1, T. H. Oddie , and M. Croydon. Quanti tative observations with 
the t riiodothyr on ine s uppress ion test of thyroid function • .J.. Cl in. Endocrinol. gL: 
189' 1961 • 
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84· Friis, T. Effect of !-tr iiodothyronine on thyroid gland and its clinical application 
(Triiodothyronine Suppression Test). Acta Med. Scandinav. 173:569, 1963. 

These two papers explain ,,.,h·; some people with non-toxic goiter do not respond to 
thyroid therapy. Of the euthyroid patients who do not respond to 150 ~g of TIT per 
day~ most have non-tox ic goiters. The triiodothyronine test should be considered 
definitive~ 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 individual ly. 

85 . Mi I ler, J. M., R. C. Horn, and M.A. Block . Evolution of toxic nodular goiter. 
Arch • Int. Med. ill: 72, 1964. 

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

86. Cartel I, Ruth. The effect of t hyroxine on the response of the thyroid gland to 
thyrotropic hormone. Endocrinol. 35:488, 1944 • 

. 87 . Ecklund, R., and R. Ryan. Suppression of release of radioactive iodine as a test 
of thyroid function. l· Cl in. Endocrinol. 22:26, 1962. 

Thyroid has been reported to have two different effects on thyroid function: I.) to 
decrease the sensitivity of the thyroid to TSH (u nconfirmed and thought to be un
important), 2.) to decrease the secretion of TSH (the significant effect). As is 
emphasized in Ref. 87 decreased TSH secretion has two effects - decreased t l31 
uptake and decreased release of thyroxine from the gland. The latter function may 
have the most usefulness ultimately in th e TSH s upp ression test. 

THE CANCER PROBLEM 

88 . Cole, W. H., D. P. Slaughter, and L. J . Rossiter. Potential dange~s of nontoxic 
nodular goiter. l· 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. 

89. Vandenlaa n, W. P. The occurrence of carcinoma of the thyroid gland in autopsy 
material. H· f. l· M· 237:231, 1947. 

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

Both in autopsy material and in cumulative risk statistics carcino~a of the thyroid 
as a cause of death is extraordinarily rare- the cumulative risk figure being I .5 
to 4 per 100,000 population, depending on the ar ea of the country. 

91. Mortensen, J.D., W •. A.. Bennett, and L. B. Woolner. Surgical Forum .2,:659, 1954. 

In 1000 consecutive autops ies at t he Mayo Clinic t he rate of incidence of thyroid 
cancer was almost the same in clinically normal thyroid glands as in clinically 
suspect and surgically removed nodular t hyroid glands (around 4%). 
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92· Zimmerman , L. M., and D. H. Wagner . Reglation of nodu lar goiter to thyroid carcino
ma. Ch. in Cl inical Endocrinology 1, Ed. by E. B. Astwood • . New York: Grune and 
Stratton, 1960, p. 160 . 

There are probably three reasons for the incr eased diagnosis of carcinoma of the 
thyroid - I .) an increase in the num ber o f malignancies as a whole , 2.) an increased 
exposure to ionizing radiation in the area of the neck in chi l dhood, and 3.) an ap
parent increase probably due to routine detailed hi stological examination of the 
thyroid and to the comp lexiti es of t he h ist o logica l diagnosis of malignancy in this 
tissue. At t he Mayo Clinic at least what is now recognized as metastatic papi I lary 
carcinoma was previously ca l led " lat era l abber r ant thyroid". 

93 . Woolner, L. B. , M. L. l emmon, 0. H. Beahrs, B. M. Black , and F. R. Keating. Occult 
papillary carcinoma of the thyro id gland: a study of 140 cases observed in a 30-year 
period . 1,. Cl in. Endocrinol. 20:89, 1960 . 

Of 140 smal I pap i I lary thyroi d carcinomas discovered for the most part during other 
surgery at the Mayo Clinic, 58 had noda l metastases and 82 had none. Of these pa
tients followed for 3-32 year s not gng in e ither cat egory has died of cancer of the 
thyroid and not gng has evidence of other met ast asis. 

' 94. Hirabayashi, R.N ., and S. Lindsay . Carc inoma of the thyroid g land: A statistical 
study of 390 patients. J. Cl in. Endocrinol. gL:I 596 , 1961. 

Of 390 patients with carcinoma o f the thyroid of alI types only 19% die of the 
disease . Furthermore, when broken down f urther onl y I 1% o f patients with papi I lary 
carcinoma di e o f the disease wher eas 33% of pat ients with fol I icular and 76% of pa
tients wjth anaplastic carcinoma die -the latter t wo ar e less common lesions . 

95. Robinson, E., and A. Hochman . The treat ment of th yroi d carcinoma. Cancer 12:1130, 
1962. 

96. Cri le, G. Papi I lary carcinoma of the thyroi d. Ch. in Clinical Endocrinol. 1, Ed. by 
E. B. Astwood . New York: Gr une and Stratton, 1960, p. 168. 

Of the various forms of ther apy for carcinoma of the thyroid only two forms of therapy 
can be shown to prolong surviva l - dessicated ~hyro id therapy in papi I lary adeno
carcinoma, and Jl31 in those rare tumors which concentrate I 31. Cri le emphasizes 
furthermore that the worst of alI possib le events in carcinoma of the thyroid is the 
development of hypothyroidism which must be carefully prevented. 

97, Soka l, J . E. The problem of malignancy in nodular goi t er -recapitulation and a 
cha ll enge. 1,. fi. M,. A. 170 ;405, 1959. 

98. Sokal, J. E. Th e incidence of thyroid cancer and the problem of malignancy in nodular 
goiter . Ch. in Clinical Endocrinology 1· Ed. by E. B. Astwood . New York: Grune and 
Stratton, 1960, p. 168. 

99. Shimaoka, K. , J. Badi I lo, J. E. Soka l, and F. C. Marchetta. Clinical differentiation 
between thyroid cancer and benign goiter. 1,. fi. M,. fi. 1§1:179, 1962. 

loo . Bowers, 0. M., and J. B. Vander. Thyroi d nodules and th yroid malignancy. Ann. Int. 
Med. 57:245, 1962. 
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Furthermore, the cl inica l differenti ati on between carcinoma of the thyroid and benign 
goiter can be made with cons iderable accuracy without i n any way endanger ing patients. 

101. Becker, F. 0., P. G. Economou, and T. B. Schwartz. The occurrence of carc inoma in 
11 hot 11 thyro id nodu les . Ann. Int. Med . 58~877, 1963 . 

102. Sh imaoka , K., and J . E. Soka l . Differentiation of benign and malignant nodules by 
sci nt iscan. Arch. !nt. Med • .lH_:36, 1964. 

The above reports emphas ize the rarity with ~h i ch carcinomas concentrate 1131. A cold 
nodule does not mean carcinoma, however , since only a smal I fract ion of these have 
even the histological cr iter ia for malignancy . 

103 . V~ ith, F. J ., J. R. Brooks , W. P. Grigsby, and H. A. Se l enkow. The nodu lar thyroid 
g l and and cancer . Ji. f.. ,J.. M· 270~431, 1964. 

A view of the conservative approach gener al ly in agreement with that of Sokal now taken 
by t he Department of Surgery at the Brigham. 

104. Means , J. H. , L. J. deGr oot, and J. B. St anbury. The Thyr oid and !ts Diseases, 3rd 
Ed. New York: McGraw-Hi I I Book Co., 1963 • . 

A ·reminder that although the concept of thyroi dectomy for cancer prophylaxis is no 
longer supportable, there ar e other ind ications for sur gery of non-toxic goiter. 

105 . Jones , K. H., and P. Fourman. Prevalenc e o f par athyroi d insufficiency after thyroid
ect omy . lancet _1_1:1 21 , Jul y 20 , 1963. 

-, 

A recent reminder that total th yroidec t omy is not a benign procedure. 
even when the inferi or thyroid arteri es were preserved 28% of patients 
hypoparathyroidism subsequentl y as judged by an EDTH provocative t est. 

In one hospital 
had partial 




