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TI-DIES OF THE uptake of radioactive S iudine by the normal and hypcriunc- 
tioning thyroid gland in adults have Ixen 
pulilished by Hamilton and Soley, Hertz .  
Roberts and Salter, (1, 2 )  and others. 
Hutnilton. Sole?-, Reilly, and Eichorn liave 
rcporttd on iodine studies in a small series 
of cases of childhood hvpothyroidisni, in- 
cluding some \vith goiter ( 3 ) .  )lost of 
thcir tests were iiiade with eight-day io- 
di;!c containing an appreciable admixture 
ol .table iodine; with such material the 
apinrent uptake is always much less than 
with a “carrier-free” preparation in which 
all :he iodine is radioactive. 

Since the search for an unambiguous 
intlicator oi thyroid function in children, 
particularly in infants, still continues, 
tlw present study was undertaken in the 
hope of achieving this goal.. 

Eight-day radioactive iodine (I131), car- 
rier-free, was obtained from the cyclotron 
laboratory of the Massachusetts Institute 
of Technology in dilute solution of sodium 
iodide. The amount of the latter was so 
small as to be considered physiologically 
negligible. The material was administered 
quantitatively by mouth, a stomach tube 
being used in the case of infants and unco- 
operative small children. The subjects 
were not fasted. The doses varied from 

,20 to 40 microcuries (containing not more 
than 2 micrograms of iodine) in about 20 
C.C. of solution. Smaller amounts were 
given to babies than to older children, but 
they were not calculated accurately on a 
weight basis. 

The relative quantities of the iodine con- 
centrated in the thyroid glands were de- - 

termined by measurements with a shielded 
Geiger counter placed in a fixed position 
over the front of the neck. These were 
related to the administered doses by meas- 
urements in the laboratory with a “phan- 
tom” set-up approximating the geometri- 
cal relationships with the patient. When- 
c\’er possible, all urine was collected for 
t w o  successive 24-hour periods for measure- 
ment of the amount of iodine excreted. 

Pathological cases were selected chiefly 
on the basis of medical interest; this re- 
sulted in the study of infants and children 
of from three weeks to fourteen years. 
To eliminate differences in uptake due to 
possible variations in the material received 
from the cyclotron. an efiort was made to 
study a control child of the same age and 
of approximately the same size simultane- 
ously with each patient. The controls all 
came from the hospital population. While 
none showed features which justified the 
suspicion of “glandular” disorder, no mat- 
ter how vague, only a few were strictly 
well children. The majority were suffer- 
ing from, or in convalescence after, vari- 
ous illnesses, such as infection, diarrhea, 
or nutritional disorder, which can certainly 
be conceived to have affected temporarily 
the state of activity of the thyroid gland. 
The precaution of studying a control at 
the same time as the patient proved un- 
necessary, since significant variations in 
the quality of the test material were not 
detected. 

Fifty-four subjects are included in this 
report; two or three tests were done on a 
few. Twelve were infants under one year. 
Of these, 11 were controls; the other had 
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ln ianrs  to Cjildren Children 
1-4 years 3-14 vears 1 venr 

S a m e  Prr  Cent  S ~ m c  Per Cent Same Per Cent 

been rccoqnized as a cretin at the age of 
three rveehs. Fifteen were between one 
and four \'cars oi age; 7 were cdntro~s as 
defined above. 2 were classical cretins; 
1 showed some icatures of hypothyroidism 
which were not modified by treatment: 2 
were dwarfs. in 1 the diagnosis was 
"gargoylism" , 1 was suspected of progeria, 
a disorder associated with some of the 
features oi hypothyroidism, and the last 
exhibited features of moderate sesual 
precocitv. Twenty-seven were more than 
four but less than fifteen years of age. Of 
these 2 had unmistakable hypothyroidism, 
3 Graves' disease, 1 questionable h p e r -  
thyroidism. Four were dwarfs; of these, 
1 showed debatable signs of reduced thv- 
roid function. One had a colloid goiter of 
small dimensions and showed no evidence 
of alteration of thyroid function. One had 
an adrenal pheochromocytoma, and 1 idio- 
pathic hypoparathyroidism without evi- 
dence of hypothvroidism. Fifteen served 
as controls-again in the sense already 
defined. 

Measurements on a few children were 
started shortlv after administratign of the 
material and camed out a t  intervals 
through the dav for several davs thereafter. 

found that the  values are substantially 
constant from the iirst through the fourth 
day, when correction is made for radioac- 
tive decay. Thereiore, for convenience 
of comparison. the 4s-hour reading was 
arbitrarily selected. These &hour read- 
ings for the controls are given in Table I, 
with averages and standard deviations. 

Xeasurements oi escretion were possible 
in only the five- to fourteen-year group ana 
not in all of these. Some specimens were 
frequently lost. The available data for 
controls are given in Table 11. It appeaE 
that escretion is rapid and that the total: 
are fairly constant but would not be satis 
factory as an index of uptake. 

Table 111 presents the data relating tc 
the concentration of iodine in the necl 
region of the hypothyroid and hyperthy 
roid individuals and of those who had, o 
ior one reason or another may be consid 
ered suspect of. some endocrine disorder. 

The few observations that were mad 
on the excretion of iodine in the urine o 
these individuals appear in  Table IV. 

DISCUSSION 

In view of the preliminary character r 
this communication and the limited natur 
of the data, i t  does not appear mamantr 
to discuss them in great detail. 

As regards the controls, the mean valu 
for uptake is 12.0 per cent with a standar 
deviation of 3.G. 

One feature stands out in the group c 
abnormal subjects, namely, the extremei 
small retention in the case of the indivic 
uals with indisputable hypothyroidism 0 suffered from complete athyreos 
occasioned by the inadvertent removal ( 

a small, spherical mid-line undescende 
thyroid gland which was erroneously takr 
to be a thyroglossal duct cyst. Her UI 
take was essentially zero. The  cretins. a 
though their defect of glandular substant 
appeared to be complete on clinic 
grounds, concentrated enough iodine 
suggest that traces of the gland were pre 
ent, thus confirming a coAnmon anatom 

Others were measured only daily for a few observation in cretinism. 
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TABLE 11 : URINARY ESCRETIOS o b '  RADIOACTIVE IODINE 1s ~ S T R O L S  
I k'cr Ccrit oi Oral Dose, 

- 
1f;-24 Hours 24-48 Hours Total  Case 0-8 Hours S-ll; Flours 

4 3 I Y  

ti9 4 
9 

2s 44 
11,' 13 33 

25 J .i x 
' ) I  l (1  
:j.-J 

25 ! I  S o  specimen 12 Probablv 13 

Two davs '  spccirncii.. a2wmit)lcd 
44 

Lost ., _., - 11 19 Incomplete 
49 

-- 
I ,  - - Incomplete 

) 13 66 
_ .  

I 

incomplete 
68 

\ Incomplete 0 Incomplete 
I 11 2 02 

l 'ptake.  Exeretioil. 
4S hr. 18 hr. 

Cdse 

2 mo. 
10 rno. 
2 yr. 

14 yr. 
12 yr. 
9 yr. 

10 yr. 
14 yr. 

12 yr. 

LCSS than I 
Lc35 than 1 
Less tilai1 1 
I.css than 1 
Lchs that1 1 70 

(io Less than 1U 
:3 4 
20 19 

3 

3 T1 

Sporadic cretinism 
Sporadic crctinisni 
Sporadic cretinism 
Sporadic crctinism 
Surgical mvxeticma 
Graves' disease 
Graves' disease 
Slightlv enlarged thvroid 
I'rohably diffuse colloid goiter 
Colloid adenoma of thyroid 
S o  cvidencc of hypothyroidisni 
Repeated tcst 

Dwarfism I mo. 
Dwarfism: estrcincly questionable hvpothvroidisrn. 11011-  '2 yr. Y 

Dwarfism 2 yr. 
7 yr. 3 Dwarfism ; questionablc hypothyroidism 
8 yr. " I  Dwarfism 
9 yr. 1; Dwarfism: nutritional difficulty 

12 yr. 0 .  5 Dwartism 
Progeria (?) 16 mo. 30 
After 2 months on thiouracil 
Four months after stopping thiouracil 
Gargoylism 2 yr. 9 

Slight sexual precocity 3 yr. 21 

Hypoparathyroidism (idiopathic1 10 yr. G 

Pheochromocytoma of adrenal 12 yr. 12 t i4  

- (6 
01 hrr Abnormals 

G 
responsive to trcatmcnt 

(51 
44 
X i  

11 
21 

Adrenal-cortical tumor (?) 

S o  evidence of hypothyroidism 

I Ier I but * This patient had been on iodine therapy for s ix  mouths.  i t  had not been dlsconttliuctl prior to the tcst. 
basal metabolic rate,  cholesterol, and blood lodlne v cre all normal. 
could not be expected to show an elevated radio-lodlnc uptake under thcse circumstances. 

She was L U S ~ C C ~ C C ~  of hv~~erthyrott l lsm 

With the exception of the patient men- possibility. Attention may be drawn to 
tioned in the previous paragraph, only -, a white boy oi twelve years whose 
Patients with clear-cut hypothyroidism stature was about that  oi a sis-year-old. 
had values so low. However, qzrztc low The history, physical features. and labora- 
mncentrations were observed not only in tory evidence pointed to non-endocrine 
those individuals who presented unequ1k.o- dwarfism or, a t  most, to  dwarfism due to 
cal evidence of hvpothyrcidism but also unique deficiency of the growth-promoting 
in Some who failed entirely to suggest this secretion of the hypophysis. The low re- 
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'[.\IIL.E I \  . I < S C R E T I O \  OI: RADIOACTIVE I O D I S E  I S  T H E  GRISE O F  h l 3 S O R M A L  SVUJEcTS 
I Pcr Cent oi 1)ose I 

Sanrc ) I - >  Hours \-I6 Hours 16-24 LIours 9d bay :id Day Total 
__ 

. . . . . . . . . . . . . . . . . . . .  Fir>[  I 4  hours. .>-  3 2 ti 70 
i-ir\t 24 hours. . . . . . . . . . . . . . . . . . . .  .,'SO 19 . .  49 

\ 1,ess than 1 Less thail i Less. tllaii i . .  Less.than 10 
, i l  I 3 2 0  I 4  87 

I I )  1 1 4  (i . .  

.?., 

K L  .. 

3 
tention and rapid excretion of iodine can 
crrtainll. n o t  l)c. ascribed to hypothyroid- 
ism oi an\- rl,r-oi.nlzable \.ariety or degree. 
Since thc \I(-\ c':Lnic irom a part of the coun- 
t m  wherc iodizcti table salt is commonly 
used, saturation o i  tile gland is a possible 
explanation. \ ) \ i t  the  history failed to re- 
\-ea1 iniormatiori o i i  this point. His hasal 
rnetaboiic rn tc .  c.alculated by three stand- 
ards. !vas - - (d ) .  However. this is doubtless 
wrong. 1 t should tie pointed out that  there 
arc no satisiactory standards for dwarfs. 

had a small colloid adenoma of her F g and but was normal in all other respects. 
The idionathic or crvptogenic hvpopara- _ _  - 
thyroidism krhich 0 eihibited was not 
accompanied h v  anv signs whatever of 
rcduccd function oi the thyroid gland. 

A second b u t  somewhat less impressive 
feature in the group of abnormalsubjects is 
the high saluc in the two cases of Graves' 
disease and the elevated retention in the 
single case of what is probably progeria. 

As was stated in the introduction, the 
excretion of iodine in the urine was con- 
firmatory of the uptake by the gland. Dis- 
crepant results should serve to call atten- 
tion to the possibility of technical error in 
one or the other of the measurements or 
to the loss of specimens of urine. Since in 
voung children the need to collect urine 
quantitatively over a considerable period 
of time imposes a serious restriction on the 
feasibility oi anv test, this part of the studv 
has not been pursued with great Zed. 

CONCLUSIONS 

The administration to  infants and chil- 
dren, by the oral route, of carrier-free radio- 

active iodine in doses of from 20 to 40 
microcuries is followed by concentration 
and retention within the thyroid gland Gf  
amounts which vary from about 12 per 
cent in those without evident thyroid dis- 
order. upward to severalfold this value in 
hyperthvroidism and downward to less 
than 1 per cent in those who are typically 
hypothyroid. Values considerably beiow 
the mean, and occasionally as low as those 
in unmistakable hvpothyroidism, are found 
not only in individuals who are only dubi- 
ously hypothyroid but also in some whoie 
thyroid function is quite beyond clinic .ti 
suspicion of insufficiency. These limit L- 

tions to interpretation doubtless depend in 
part on the fact that hyperthyroidism ai:d 
hypothyroidism are both relative stat.Is 
and show variability of degree. Howevir, 
non-numerical examination of the data siig- 
gests that sharper results could be ob- 
tained by more careful standardization of 
the test with respect, among other things, 
to the patient's previous intake of iodine 
and the state of his health a t  the time of 
the observation. 
0: ;O  \V. IGFIth St. 
S e w  York 32. A'. 1'. 
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AbsorciBn de Yodo Raiioactiv3 por el Tiroides de 10s Niiios 
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La adrninistracion a 10s nixios, incluso 
Lctantes, de yodo radioactivo. sin porta- 
tior, por via bucal, a dosis de 20 a 40 mili- 
curies va seguida de concentracih y rc- 
tcnci6n en el tiroides de cantidades que 
varian de aproximadamente 12 por cicnto 
en personas sin distiroidia manifiesta a 
varias 1-eccs dicha cifra en el hipertiroi- 
dismo y menos de 1 por ciento en 10s hipo- 
tiroideos tipicos. Encuhtranse cifras con- 
siderablemcnte iiit'eriores a1 promedio. y 
dc cuando en cuando tan bajas como ias 
del hipotiroidismo indudable, no sGlo en 
individuos dudosamente hipotiroidcos sino 

t a m b i b  en algunos cuya funci6n tiroidea 
queda mas allh de toda sospecha clinica de 
irisuficiencia. Estas limitaciones de la 
interpretacibn dependen sin duda en parte 
de que tanto el hipertiroidismo como el 
hipotiroidismo son estados relativos de 
intensidad variable. Sin embargo, el estu- 
dio no numeric0 de 10s datos disponibles 
indica que cabria obterier resultados mas 
netos mediante una estandardizacih mas 
cuidadosa de la prucba con respecto, entre 
otras cosas. a la previa ingesti6n de yodo 
por el enfermo v el estado de su salud en la 
iecha de la observaci6n. 

(For  disciissioii of this pnper. see page ,229) 
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