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DETTRINATION OF ICU LIVEL I-2* I3 RUMAT
TIYP0ITS RESULETIG 1ol JUCIRAR TEST FALLCUT

H. E. Palmer and F. Suanberg, dJr.

A 3" x 3" 'Nal scintillation counter was found to be capable
of detecting aes low as agproximately 17 of I-13L in the
Iaman thyroid., Following U.S.S.R. tests in the Fall of 1961,
Z-131 wos detected in subtjects who rezsularly drenk fresh
mill,  The body burdens were 18-150 pe.

Develcpment of Counting Methed

Much work haes been done on measuring tihe amcunt of 1131 in the thyroid

gland after administrafion of the radionuclide to subjects for diagnostic

and therapeutic purpéses.(3)‘ Far less work has been done on measuring very
small emounts of IT3L in the thyroid. Burch(u) measured nenocurie (nc) emounts
(10"9 curies) in residents in the vicinity of Windscale following the reactor

accident there and Covm&c-eflah(5) measured I~3% in the thyroid originating

from follout cof weapons debris.

A stuly wvas made to find a sensitive detector and celibrate it for measuring

. . - “ . » 131 . . ' .
picocurie (207° uc) quantities of IT>* in the thyroid gland. A small pressed-
wecd nack phantem was mede for measuring the relative sensitivities of different

131

detectors: Ten nanccuries of T were placed at the thyroid position in the-

nec: przntem. The source and the phantom were then counted using each of five

differsant detectors. The background at the neck of ‘a subject was measured

with each detector. The detectors tried were:

1. A 3" x 3" NaI(T1) crystal positioned directly in front and in
contact with the neck at the position of the thyroid lobes.

2. Two 2" x 2" NaI(Tl) erystals, each centered over a lobe of

the thyroid and in contact with the neck.

Two 3" x 3" NaeI(T1) cryctals, eech centered over a lobe of the

thyrcid ard iz ccntoct with the neck.


http://re&ior?ucli.de

L, Two L/K" x 2-1/2" 1eI{Tl) cryctals, each centered over a lobe

of the thyroid and in contact with :ie neck.

5. A L" x9-3/8" crystal lcoeated directly in froat and as close

to the neck as possible and ceniered opposite the thyroid lobes.

The results of these trials are listed in Table I.

Mable I

SEISITIVITY OF SEVEPAL DETECTORS FOR

- COUNTING It3+ I THE THYROLD

Backgrcund Count

Detector Counts Per 5 Min. From Per 5 Min. At The Minimum Detectable
o. ‘Source In Neck Phantcn Ileck Of A Subject Arount For S Min.#®
1 11,390 181 15 pe 3 |
2 13,274 172 17 »c
3 28,822 362 13 pe
L 5,478 Lo 23 pe
5 75,884 1,388 9.8 pe

# The minimun detectable amounts were calculated from the eguation:

where X

c

B

MDA =

[}

i

,

K -
4] V 3
probability constant, taken to be 1

counts per picocurie in the counting time

background count in the counting time.

The MDA values listed are figure of merit values rather than actual values

since the conditions around the source are not exactly the same as that of

& human thyroid.

In counting a subject the MDA will not be as low.

Detector No. 5 gives the lowest MDA using the neck phantom.

The 9-3/8" diameter

crystal cannot be placed sufficiently close to the thyroid because it touches
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the chin or chest first. Tae 3" = 3" cor 2" x 2" detectors yield the bes
practical MTA. We.thought that thne /5" x 2-1/2" crystels would give the
best sensitivity sinee they would abscrb mest of the I131 gorma rays, but
would count less bacizround because of theilr raduced thickness. The resolu-

ccd as the 2" x 2" and 3" x 3" detectors,
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however, and the sma
photopeak. These two factors greatly reduce the sensitivity of the thin

crystals.

Two sources of near background activity were placed over the two lobes of
(]
the thyroid of a subject. The subjact was counted with detectors 2, 3, b

and 5. Figure 1 shows how the 0.36 mev peax is visible above the background

[0

- 3 )
of the subject. The peaks of Cs*37, Zn65, ané K0 are also present. The
results confirm the nrevious experinent showing detectors 2 and 3 give the
best sensitivity, detector 5 is less sensitive, and detector 4 is so insensitive

' the veak Is not visible.

The single 3" x 3" crystal was selected as the detector for use. The

fve

rrangement of two 3" x 3" crystals is only slightly more sensitive and is
much ﬁore trouble to sgt up geometrically and electrically, for routine
counting. The detector was calitrated using an Alderson Research Laboratory
Remab phantem. The phantom was filled with water and the two lobes of the
thyroid built iato the neck were filled with a calibrated solution of Ti3L,

The thyroid T121 was then measured with the detector directly in front of

and in contact with the neck to obtain a calibration factor. This factor was
3.72 counts per -0 minutes per picocurie in the thyroid gland., With the
detector very close to the thyroid some errors will occur due to the difference

in the size, shape and locaticn of the thyrcié zlanés in people. To get the
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maximum sensitivity 1T is necessary to aosition e detector as clese as
. . . ~ s s -, N, ] An A T
possible to the thyrecid gland. The diflercace Chserved in measuring I

in the thyroid glond of tihe Remab phanton wiih the thyroid one third fwll

v full was lass then 3. This indicates a

’—.J
'—J

compared to the glarnd ccmplete
1 A s o . - ‘ 3 . - 131
small effect of different gland sizes and shapes on the measurement of I

in man.

Datection of Il3l in Residents of the Iorthwest

In the Fall of 1961, the fallout debris from the U.S.S.R. weapons tests
caused the I3l content in milk to rise. During October, 1961 the concentra-
tion of I13l in & sample of milk producad in a Wéshingfon coastel. area waé
reported as 840 picocuries per 1iter(8), Snortly after this the cold weather
bagan, and cous were taken off pasture and were fed stored hay.. The 2131

content in milk dropped to an almost undetectatle level by early December.

Attempts to measure T3l taken up from fallout c¢i weapons debris in the

. s - s . . - . 3
toyroid of subjects did not begin until November. At that time Il3~ was

(&7

detectad in all subjects who regularly drank fresh milit and it could not be
detected in subjects who did not drink milk or who drank reconstituted dry
milk. The thyrcid burdens ranged from 18 to 150 picocuries. Table II
listis the results obta;ned from examination of 11 subjects.

Table [T

DETZRMINATION OF I3 [N SEVERAL SUBJECTS
Amount of Mill: '

Subject Consumed Per Day pc IlBl In Thyroid
1 NHone _ Kot Detectable
2 ‘ 1 quart 75
3 1 quart ' 138
4 3 glasses ' 135
5 1 gquart 5k
6 1 guart 63
1 lone Hot Detectable
& 1 quert ' 18
9 Yone 3ot Detectable

10 2 glasses non-fat mall: ot Detactable
s ilone ilot Detectable




Cne subject who

A\

.
nom TH3L could not te deteccted

[OTOPER

-
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ili and in
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Mad m vt 1

began drinking cne quart of mill wer day. This nilk was purchased from
leceal commercinl supplies, Lut was zroducsd in ihe Uashington ccastal arcze
and wes knowrto have higher than %the local averags 1231 content. Table IIT
shcws the anmcunts of 1‘3‘ dct cted in the thyrcid of this subject
Tavle TIT
113l INCREASE T3l T T7ECTD DUE
TO CO:SUh TIOH O“ O‘a QUART OF LILX PER DAY
Time Interval After pe T13L Detocted
Eeginning Mill: Diet In The Thyroid Rermarks

0

2 hours
20 hours

L days

6 days
/&8 days
5 cays
IR 3zys
Kb days

The milk drun!t on the first day
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1132 centent was probabtly lower

on threze days during the experiment is shown iz Figure 2.
has not been subtracted from these spectra.
the same brand of milk at the rate of one qua

were similar to the ones descrilb

area.
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on succeeding days

in milk was so low.that 1t could »not be de
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Stopped éri nking milk after
five days

wes analyzed and found to contein 80 picocuries

was not araiyzed, but it appeers that the
Tae garma spectrum of the subject's neck
The background

Several other subjeéts drank

2T ar
]

24

day. The results observed

ed. After Decemver 15, the I13l concentration

in residents of the local



The detecticn limit of the methed Gasarized i3 ancai 17 picocuries. This
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was caleulated assuming an average DoC.zronnd Lz 100 counts per 30 min
- o] 20 Py PN PR A 3 -~ T
£ 0.23 to 0.39 mev for o sunjsct containing n0 I

over tiie energy ~ange ©
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cunt/nc JiCcCO tiiz. cocunts = 17 pe

This value is reasonable in the cpiniorn of the cperators of the counter.
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