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A STUDY OF THE UPTAKE OF IODINE (I-i31) BY THE
THYROID OF FREMATURE INFANTS

By Edgar E. Marimer, M.D., Kenneth E. Corrigan, Ph.D., Harold P.
Charbeneau, M.D., and Allen Sosin, M.D.
Pediatric Division and Radivisotope Laboratory, Harper Hospital

HE ¢ st of I-131 to measure the state of
thvroid activity in the adult is one ot
Jhe accepted methods of studving thyroid
unction. A review of the literature reveals
% lack of data concerning the status of
Hhvroid activity in premature intants.

3 \few studies have been reported con-

the newborn p -iod. a study was begun
Julv 1, 1954, through the joint effort of the
members of the Pediatric Division and the
Radioisotope Laboratory at Harper Hos-
pital.
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PROCEDURE AND METHODS

The baby is given a tracer dose of 5 pc.”

{urnmg children and recentlv Van Middles-
Wworth’ reported a series of 7 normal full-  of
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s [-131 in 0.5 ml. of water solution at g
"derm newborn infants who were studied  8:00 A, on an empty stomach it possble. %
?..: o determine the uptake of I-13L In this  The water solution contains a trace quantity o
e tudy 1 saicrocurie (pe.) of 1-131 was given of potassium salicylate as u stabilizing agent. T

.
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gi)} inject m into the gluteus maximus mus- 1t tis l!’“rs ;)fu:h “‘;t ;P?Cif."c‘t‘“}," tSt;rit“hZCdl or -
e T rolf o S . autoclaved. e babv is intubated, the dose S
% 1:0[.{:); ll,ti:gl—{r )l‘:_mcrj tdf;;?rtl11)1]([_clt.lﬁo111hl]:(] 15 injected through the tube and washed oy
i'.:h'len éal-: n up ‘b\l' tile tI})lvroid ]?n 11i: C();T:- through with sufficient water, sugz?pwutcr or :
; e - ) _ formula. If the babv can swallow in the nor- -
grent he states. “Such data together with mal manner, the dose is injected into the ™
Jeports . high protein-bound iodine levels 00y from o sterilized svringe and washed B

v

£4n infants of the same age suggest the new-
#H infant mav experience a perio(l of

F-Physiological hvperthvroidism. This conld
fesult fromn several mechanisms. i.c.,

down with water or formula. Sterilized equip-
ment is used thronghout, and the actual ad-
ministration is done by the nurse in charge.
(A standard test dose exuctly the same size

[
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1 B . ) and concentration is likewise injected into a
=} (2) Increased sensitivity of the thvroid to

palvethvlene phantom representing the babyv’s wril
thyrotropic hormone ok ’ : 50
. s neck.) T

ib) Increased production of thyrotropic
hormone, or

Twenty-four hours later the concentration
of [-I31 in the thvroid gland is determined.

RS

{¢) Complex alteration of endocrine bal-
ance.

§ “Because several explanations are possi-
le, ng therapeutic indications should be
{Arawn from these data until specific experi-
Evtents have demonstrated the usefulness of
kbssible therapy.”

The estimation of protein-bound iodine
v ;Dfd butanol-extractable iodine in premature
"g ants presents some difficulty because of
¢ %€ amount of blood required for analysis.

b

g? In order to determine the range of up-
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¢ Using an average mass of 1 am. and a thickness
of 0.5 mm. for the thvroid of a premature infant
with Glasser’'s caleulations for a 3 we. dose. the
gamma exposure is negligible. The beta exposure.
assuming a total absorption, 880 Dbeta roentgen,
would be serious. The range of the particular beta
particle in question is 1.3 mm. and using a half
thickness of the gland of 0.5 nun. maximum. an
actual maximum absorption of 60 per cent and a
half life of 7 davs, the total beta dosage would
be 4.7 roentgens delivered at the exponential rate
of 10 per cent per dav. This figure is considered
insignificant, being less than the equivalent of 3
exposures for x-ray films over a 30-day period. The
iodine content of 5 we. of 1-131 is 4 x 107" gm.

;§a e of 1-131 among premature infants in
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504 MARTMER — UPTAKE OF 1-131 IN PREMATURES

Two tyvpes of counters are used. The first is «
scintillation counter mounted on o cart. This
instrument is a self-contained unit which in-
cludes a counstant potential transformer, the
scintillation counter and a count-rate meter
which reads directlv in percentage. Halt of
the cart is covered with a sheet of solid lucite.
On it in an eccentric position is a small saddle
formed of lucite. This is exactlv centered over
the 1.9 x 1.9 cm. crvstal of the scintillation

Fic. 1. Scintillation counter for premature infant. (Devised by Drs. Kenneth E.
and Henrietta H. Corrigan.)

counter which is set in a vertical position 13
¢m. below the point the baby’s thyroid will oc-
cupy, assuming normal anatomical position with
the child’s neck on the saddle. The crystal is
covered by a 2 mm. lead filter.

The percentage rate meter is standardized
first for zero and then for 100 per cent using
the polvethylene phantom. A count is also per;
formed on the phantom with the standard
Geiger-Mueller counter and the background
radiation is observed.

The phantom representing the baby’s neck
is made of polvethvlene, 531 mm. in diameter

and 75 mm. in length. The cavity repregy,>§
the thyvroid is at the mid-point on gp,
the center of the cavity is 8 mm. helow the

face and is 3 mm. in diameter and 6 mm;
It is closed with a tapered seal on the m
a threaded piece of polyethylene so th,, &8
scattering mass is uniform throughoyt, }-
phantom was designed with the aid of it
William Brosius and is a representatioy of B
neck of a normal baby, both anatomicql, :

e
P3G

in terms of density and scattering mass. ¢

This phantom, containing 100 per cent ‘!“‘S:
represents the “absolute normal” and as tif&
radioactive substance undergoes physical d
cay in the phantom it continues to represcd
100 per cent regardless of the time inter
which may elapse. (Example, if the acte
count on the infant is performed at 20 hou
24 hours, 34 hours or 48 hours, it is only ne
sary to count the phantom at the same tio '
in order to know exactly how muh 100
cent of the dose would count at that ti
interval.)




é Tu take o reading on the seintillation
¥4 .oier it is necessary only to lav the intant
E\ Jown ¢n the PLISUC sheet with the neck

3 the proper position and read percentage di-
ul\ oﬁ tl © count- rate mctcx To assure i

.4Hon for ()0 L0 90 Seconds Tl\e design of the
R ipment his undergone several changes but
4o now verv satisfactory. In the position de-
cnbed. the infant is comfortable. can breathe.
«.n be held ays long as necessary with no pos-
ity of injury and reproduubk results are
nl.nn(d.
The second instrument is a Geiger-Mucller
smter which is used to check the results ob-
ed by the seintillation counter. This is the
} -1 instrument used for diugnostic purposes
rs- { includes an eclectranic computer system
pe - locl operates very rapidly and gives intensi-
4 terms of counts per minute, From this
{0~ reentage. concentration can be caleulated.
“caming is done with the Geiger- Mueller
anter to assure that the th'\'r()id.’if present,
-1 2 norni:] anatomical position and to de-
mine the vresence or absence of aberrant
wues A fixed distance count at 3 cm. is per-
amed. The .rea covered by u thvroid of the
g found in a premature infant s small
By o *n"h to make the 5 cm. distance entirely

"‘-ducible. The use of the 2 't\'pes of cou'ntcrs
gif™vides a double check on the results ob-
yatamned,

Ia the final report, the percentage us re-
“]‘d by the scintillation counter is noted.
b percentage retention as recorded by the
'h.ulud Geiger-Mueller counter is noted. and
any dnatomlcal or other variation occurs, this
_ ilso reported. All of the standards are
&;g}wk(‘d at the end of the procedure.

RESULTS

ﬁ:‘\t\' five premature infants ranging in

!lght from 991 gm. to 2481 gm. and 5
iw'tenn infants dehveled by cesarean sec-
s “ weighing 2522 gm. to 2694 gm. were
TSR 5 ye of 1-131 either orally or by
L s of a polyethylene tube. Twenty- four
b later the uptake of 1-131 by the thy-
g, vas measured using both the Gelgel-

counter and the scintillation
as previously described.

1 presents the sex. age, birth
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33
34
35
36
37

39
10
41
2
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1ge Birth
S Weight
{(ddays) igm.)

Uptal\e I-131
(%)

.\‘cmtll— Geiger-
lation  Mueller
Counter Courder

1001500 gne. Group

39 a1
63 1007
10 1007
20 1021
43 1048
2 o
[0 1191
16 1249
16 1290
26 1361
10 1416

1500-2000 gue. Group

b 1501
11 1511
13 1544

5 1580
11 1601
56 1631

+ 1671
29 1701

3 1771

5 1814

2 1814

3 1814
18 1842
20) 1871

8 1892

7 1892

9 1928

7 1928

7 1955

8 1955
12 1988

2000-2500 g, Group

3 2041
+ 2068
5 2068
b 2098
6 2098
[ 2008
15 2111
3 2127
7 2141
7 2135
9 2155
3 218

37 37
3
37 37
42 40
28 24
2% 265
19 15
20 19
1 11
24 29
26 24
23 27
26 25
17 14
26 20)
32 29
2 20
60 63
24 30
61 62
2t 20
16 15
18 15
20 27
20 2]
31 20
18 12
23 41
15 12
16 —
10 13
16 13
39 31
13 43
19 31
31 22
23 31
24 23
29 24
22
31 48
28 17
21 2}
52 3
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, (%) . T Ty
* . , Age foth Weight Male  Female 3
. Ser  (Case {([4;_1/.v» Welght Seintil- Geiger- tgm.) Totaly '
’ & : e lation  Mueller T )
!‘ : (‘ounter Counter l_p to 1500 + 7 <
X e 1301 to 2000 9 12
e \l " . o 1 19 2001 to 2500 19 14
- M 1w 1 2968 50 62 Over 2500 3 2 ‘:
4 % ¥ v : 2268 9 6 )
P M 18 : 226% 20 12 Fotals 35 35 '
: M 10 6 2265 24 20 g |
- 10 50 t 111 | 33 24 hours following either oral adminis, S ‘
= : »y30 . 26
:{ :1) ( ’:”1 ‘): I(TJ tion or by means of a polvethvlene piidR
: M o : -~ s 1 in the stomach. In 3 cases data concerringyy
, - i, G st % h the percentage uptake using the Ceng
¥ M 35 ) 29481 47 11 Mueller counter was not obtamed :
{ * M 36 > 23%) 19 1 Using the Geiger-Mueller counter as 4
; : iz ‘; : ::'n: ;:; 3): standard, the variations in percentage uy
& I 0 . e " S0 take as recorded by the scintillation countfy
g ; P 0 \ 219 1 10 were: 10 cases identical counts; 8 casell
1 M 61 v 21 23 25 = 1 per cent; 9 cases = 2 per cent; 13
} T, I G2 i L3S 51 2 = 3 per cent; 6 cases = 4 per cont; 2 cusg
5 Mo ¥ 246 33 it +5 per cent; 3 cases + 6 per cent. Of 1§
i g . 1'\1 iit i ,::; ;t ‘f: cases where the variation amounited to
9‘ i } } ) i (cu‘\ N F\vecn 7 ;.md A12 per cent, 10 0;-.~nr.red (-]u 1
. 2500-d000 gm. Group CTETRM ing the first 3 months when - dificationlgR
' F 66 2 2522 30 28 in the technique of the scintillai:on count i
4 . :j :’: " :’Zl :T i’) were being made. The remainin: § instan
B e . o . 2(:,,: . ” are believed to be due to technic .1 probl:
R ‘ M =0 g 2694 23 25 which have been largely overconue thmu:

SN A

25N R T i 00 R TP

506

TABLE [-

~Continuedy

I plalee I-1.31

weight, as well as the percentage uptake
as recorded by the scintillation counter and
the Geiger-Mueller counter.

The distribution of cases by weight and
sex is outlined in Table 11.

Table III presents the distribution of
cases by percentage of uptake of 1-131 at

MARTMER — UPTAKE OF 1-131 IN PREMATURES
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TABLE IT

Distuinurion or CASES BY BEX AND Wrigy,

experience  with the method. At presentd

using the technique outlined the variatirg ’

between the 2 methods of counting is led§
than 5 per cent. :

Table IV presents the results of the fi *
3 months of the studv. During this periofy

some difficulty was experienced in stund
ardizing the technique of the scintillatioft
counter which is apparent when the p

TABLE III

CasEs GroUPED BY PERCENTAGE UPTAKE OF 5 uc,

or 1-131, 24 Houns FOLLOWING ADMINISTRATION

g OurarLLy ou Tnwovcu y PoLYETHYLENE TUBE
e -
) . B Tutal
i o, Uptake 0-9 10-19 20-29 30-39 M-49  50-59 60 plus Cases
e Geiger-Mueller Counter 2 15 27 11 7 2 3 o7t
Seintillation Counter 2 11 27 16 8 3 £} kY

.

PTG, 15 Bad - e

* Data concerning 3 cases are not available.
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TABLL IV

Preciat. ik REsSULTS purineg Fiusr Tarenr
MoxTHs OF STUDY

{ptalee £-131
Y

Age Ig.ir.’ll s

Cax (days) " mg{.t Seintil- - Geger-

tgm-) lation  Muellcr

Counter Counter
4 20 b2 L)
10 20 21 24
25 20 2} 21
26 h] 31 0
34 13 -2 24
42 T EA I7
%} 3 32 59
s T 20 12
S0 6 1 33
Jl 6 gt 4
32 n 28 17
37 G 36 E4)
2 6 31 [ 34
63 3 35 2k
68 6 5] 134
69 K] 30 21

ES®ntage upruke recorded by the scintilla-
FX0 counter is compared with the results
cetined by using  the  Geiger-Mucller

3 In 10 of the 17 cases studied the uptake
] '“31 at 24 hours measured by the scintil-
tion counter was 8 to 12 per cent greater
<0 the uptake recorded by the Geiger-
; Ueller counter. '

i In the 53 additional cases studied a varia-
S0 of more than 6 per cent between the
Tentage uptake as recorded by the 2
= “thads occurred only 6 times.

_. “\‘ experience in the use of the scintil-
on technique has increased the incidence
_t, Vide variations between the 2 methods
& :““mﬁng has decreased.

DISCUSSION

n“s study was undertaken when a search
the.literature failed to reveal any in-
é ation concerning the uptake of I-131
Pemature infants and onlv 1 article con-
'“"‘i% full-term infants.
inoiedthe use of iodizcd salt has reduced
T THdence of colloid goiter in the Great
RN
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Lakes region, hvpothyroidism in infants and
voung children still constitutes a problem.
The indiscriminate use of iodine prepara-
tions and thvroid extract is also fairly ex-
tensive.

Clinical evidence of 11}’I)othyroi(1ism in
small infants is frequently meager so that
a method of confirming such a diagnos’s
could be verv useful.

Determination of protein-bound iodince
and serum cholesterol require more blood
than is feasible to withdraw from small
prematures in many cases. Bone-age in this
age group is not a reliable index of thyroid
tunction.

Determination of the percentage uptake
of 1-131 by the thvroid 24 hours following
administration was selected as the simplest
radioactive iodine method for the appraisal
of thvroid function which could be used in
the age group under consideration.

Before undertaking this study careful con-
sideration was given to the possible danger
of using I-131 in a 3 pe. dose for a pre-
mature infant. The matter was discussed by
a group composed of the Director of Re-
scarch, the Chief of the Radiology Depart-
ment, the Director of the Radioisotope
Laboratorv. the Director of the Pathology
Department and the Chief of the Pediatric
Division. It was the consensus of opinion
that a dose of 3 uc. of 1-131 adiministered
orallv would not be harmtul.

The range of uptake of 1-131 messured
by the Geiger-Mueller counter 24 hours
following oral administration in older chil-
dren using the teclmi'que outlined has been
found to be 20 to 60 per cent. At the hypo-
thvroid end of the scale values from 10 to
20 per cent have been found in both
euthvroid and hvpothvroid individuals,
while at the opposite end there is likewise
some overlapping in the range of 50 to 60
per cent.

This study of 65 premature infants and
5 infants weighing between 2500 and 2700
gm., delivered by cesarean section suggests
that the activity of the thvroid in premature
and full-term infants is within the range
considered normal in older children and
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508 MARTMER — UPTAKE OF 1-131 IN PREMATURES

adults. It further suggests that individual in-
fants who show evidence of possible hvpo-
or hvperfunction of the thyvroid gland

measured by the uptake of 1-131 should be
further investigated to determine, if possi-
ble, the underlving cause of the variation
from the normal uptake (Cases 2, 47, 18, 20,
6).

In Cases 2 and 47 there is a possibility
that the mother was surreptitiously taking
thvroid extract during the course of her
pregnancy. Cases 18, 20. and 46 may possi-
blv be instances of the nnexplained Auctua-
tions which occur from time to time in
normal individuals. because these patients
did not show anv clinical evidence of hvper-
thyrodism and have developed in a normal
manner.

SUMMARY

In a series of 63 premature infants weigh-
ing from 991 to 2481 ¢gm. and 5 full-term
infants from 2322 to 2694 gm., who were
from 1 to 63 davs old. the uptake of 1-131
by the thvroid 21 hours following the ad-
ministration of 3 uc. orally or by mecans of
a polvethylenc tube in the stomach, as
measured by both a Geiger-Mueller counter
and a scintillation counter, ranged from
10 to 60 per cent. In 2 cases with an uptake
of less than 10 per cent and 3 cases border-
ing 60 per cent. technicalities and the pos-
s1blo surreptitious usc of thyroid by the
mother mayv account for the variation.

The range of uptake of 1-131 as recorded
in this serics of infants is within the limits
of normal as recorded in studies of children
and adults using the Geiger-Mucller
counter.

The difference in percentage uptake as
recorded by the Geiger-Mueller counter and
the scintillation counter, after acquiring ex-
perience with the equipment, was less than
5 per cent.

The technique, and the scintillation
counter used, are described. 1-131 adminis-
tered orallv or by a polyethylene tube in
the stomach is well tolerated and in this
series did not cause vomiting.

The activity of the thvroid gland in pre-

mature and full-term infants. as rev ealedl !
the uptake of I-131 24 hours followm,, i
ministration, is discussed and ev1den, ;}
presented that in such individuals the h'
roid functions in a manner similar 1, e
found in children and adults.
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SPANISH ABSTRACT

Estudio del Aprovechamiento del lodgk
(I 131) Por la Tiroides de los Nifios #&
Prematuros

Los autores describen un método para ¢
terminar el aprovechamiento del T 131 4
24 horas de adminisirar 3 microgramos de \Ng§
substancia a nifios prematuros, empleando R
via aoral en tanto fuera posible v sonda i
polietileno cuando fue mnecesario. Describegl
ademas el equipo que emplearon, constituidd
por un contador Geiger-Mueller v otro cont:gi@
dor de cintilacion especialmente planeado. &

El estudio se hizo en formua scriada en 638
prematuros con peso variable de 91 a 244§ 3
gramos v en 3 nifios a término con peso iR
2 322 a 2,694 gramos, y cdad de 1 a 63 dn

.xdmmntmdo por via 01‘11 o por el tubo (l&."
polietileno los 3 microgramos scfialados, fuéd
de 10 a 60% en los 65 casos, seaun se de
termind tanto por el contador Geiger- \[uel.r"%
como por el de cintilacion. En dos casos L
variaciones alcanzaron un aplovechamlento dé
menos del 10% v en 3 alrededor del 603
explicables por razones téenicas y el uwsgi
posiblemente subrepticio del tiroides por s
madre.
Los limites de aprovechamiento del T 13k
en esta serie estan dentro de las cifrus norm.llﬂ‘,._
senualadas en estudios hechos en nifius ma\orel
v adultos. empleando también ¢l apara
Cewen Mueller. Las diferencias ¢ el por%
centaje de aprovechamiento segii ¢l registr
de ambos aparatos, considerado ¢ :spués d&
que se hubiera adquirido experierii con ¢
equipo, fueron menores de

T e T
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iLus autares deseriben el cquipo empleado
,é?n el aparata de cintilacion. EL T 131 fue
%cn tolerade v no causo vomitos en esta serie,
;n:o cuando se empleo Ja via oral como Ta
gada de polictileno introducida al estomago.
Pcuten la wctividad tiroidea en prematuros
4 s nacidos a término, segun los datos
~ Mtenidos por el aprovechamiento del T 131,
5‘?,4 horas después de su administracion: ade-
;e‘nl.m la idea de que en cllos funciona la
R Randula en forma similar a nifios mavores.

s )

: INTERLINGUA ABSTRACT
i‘én Studio del Sorption de Todo (I-131)
¢ per le Thyroide de Infantes Prematur
}'."Es describite un methodo pro determinar le
fz&'ption de I-131 24 horas post le administra-
B de 30 ainfantes prematur per via oral si
:!»mhi]e o reroun catheter polyethvlenic si
~&cesse, Le wstrumentario includeva un con-
tor Geiger->Iueller ¢ un contator a scintilla-
1 de conruction special, Iste ultime e
ribite in " talio.
In un seri. de 63 infantes prematur con
s ab 991 ¢ a 2481 ¢ e cinque infantes
ite a termino con pesos ab 2522 ¢ a 2694
% 4 ctates de inter 1 ¢ 63 dies. le sorption de
31 per le thvroide, mesurate per le contator
iter-Mueller ¢ le contator a scintillation 24
4 post le administration de 5 pe per via

oy
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oral o per un tubo polvethylenic a in le
stomacho, variava in 65 casos ab 10 a 60 pro
cento. In 2 casos con un sorption de minus que
10 pro cento e in 3 casos con un sorption vicin
4 B0 pro cento, le valores obtenite sc explica
possibilemente per rationes technic o le uso
surrepticie de extracto thyroide per le matre.

Le distribution del valores de sorption de
[-131 obtenite in iste serie es intra le limites del
norma registrate in studios con pueros e pueras
de plus alte etates e con adultos per medio del
contator Geiger-Mueller.

Le differentias del valores obtenite in le
presente studio per medio de (1) le contator
Geiger-Mueller e (2) le contator a scintillation
csseva minus que 3 pro cento si tosto que
nostre experientia con le apparatura habeva
maturate.

Le apparatura usate in connexion con le
contator a scintillation es describite. 1-131 ad-
ministrate oralmente e per tubo p()lycthylenic
ain le stomacho es ben tolerate. In le presente
serie illo causava nulle vomito.

Es discutite le activitate del glandula thy-
ruide in infantes prematur e in infantes nascite
a termino in tanto que illo se manifesta in le
sorption de 1-131 24 horas post le administra-
tion. Es presentate datos ue indica que in tal
individuos le glandula thvroide functiona in un
maniera simile al maniera de su functionamento
in infantes e juveniles de etates plus avantiate.

.
COMBINED ANTIBIOTIC THERAPY FOR THE SUPPRESSION OF RESISTANT VARIANTS IN

Univary InFectiox, H. Stern and S. D. Elek. (Brit. M. ], 4951:1304, November
26, 1955.)

The use of pairs of antibiotics to suppress the emergence of resistant strains has
been the subject of several investigations and has been particularly successful in
tuberculosis. The authors investigated the effect on the coliform group of organisms.
commonly the cause of urinary tract infections, of combinations of streptomycin with
chloramphenicol or tetracveline. The testing was done in citre and the technique is
described. Streptomvein plus tetracveline and streptomycin plus chloramphenicol
proved ta be the most effective combinations for suppressing resistant variants while
at t_he samie time maintaining bactericidal activity. The latter feature is considered
an important factor in the prevention of relapses in urinary tract infections. The in-
vestigations did not include a clinical trial of the value of these antibiotic combina-
: tions but the in vitro tests indicate that good results are to be expected in application
v+ in clinical practice.
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