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Precise measurement of the early thyroid uptake
(20 min) of 131Iand !)9mTcby directional counting

necessitates correction for the extrathyroidal neck
radioactivity (ETA); this is usually 5-7% of the
administered isotope dose when the IAEA collimator
is used (1,2). Since the normal early thyroidal up
take of these isotopes is only 1-4% of the adminis
tered dose, the uncertainty in estimating the correc
tion for other neck radioactivity leads to unacceptably
large errors in the derived thyroid uptake.

Using closer collimation we have reduced the
volume of neck seen by the counter while still includ
ing the whole of the thyroid. This communication
describes studies to evaluate the physical character-

19-5cm

Crystal

Original
Collimator

3mm outer cylinder
2mm cylinder

Trumpet

istics of our collimator and to assess the accuracy of
measurement of 131Iand H9niTcETA with it.

METHODS
('till imation. The special collimator (Fig. 1) was

used with a directional scintillation counter. It con
sisted of an axial cylinder of lead 5 mm thick with a
trumpet of 2 mm lead added which was of rectangu
lar cross section (9 X 6 cm) at its outer edge but
tapered to fit the cylinder.

Collimator characteristics. The collimator response
and field of view were measured using small sources
of 131I and 99mTcboth for the long and short axis

of the trumpet.
Extrathyroidal background study. The ETA of

1311and i)!""Tcwas measured following their separate

and simultaneous intravenous administration (25 and
400 fjCi, respectively) in normal subjects whose thy
roid uptake had been blocked with oral perchlorate.
A ratemeter and potentiometric recorder were used
for each isotope giving a continuous recording of
ETA. Isotope standards in a thyroid phantom were
used for system calibration.

RANDOM ERRORS

Statistical variation in output voltage of ratemeter.
The error for 131I was approximately 1%, and for
1J9niTc,it was less than 1%.

Repositioning of patients. With a reproducibility
of collimator-neck distance of Â±0.5 cm, both 131I
and 9!"nTchad an error of approximately 5%.

Injection calibration. The standards were in error
by approximately 3%.

9cm-

FIG. 1. Diagram of special collimation showing original colli
mator and addition in long axis.

Received Feb. 18, 1972; revision accepted May 12, 1972.
For reprints contact: Henry W. Gray, University Dept. of

Medicine, Royal Infirmary, 86 Castle St., Glasgow G4 OSF,
Scotland.

Volume 13, Number 9 693



GRAY, HOOPER, AND GREIG
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RESULTS

Collimator characteristics. The collimator response
curves for IS1Iand !)!lniTcwere virtually identical and

gave a 90% response within a maximum area of
8 X 7.5 cm at a working distance of 25 cm from
the crystal.

Extrathyroidal background study. Results are
shown in Table 1. Each ETA value given is the mean
of three measurements at intervals of 24 hr on each
of five patientsâ€”a total of 15 measurements. It can
be seen that (A) the ETA is approximately 1-2%
of the dose for both 131I and Â»9niTc,(B) there is a
close correlation between the ETA of 131Iand 99mTc

when measured simultaneously, and (c) the differ
ence between the ETA at 5 and 20 min is small. The
error (Â±2 s.d.) for ETA measurement in a single
subject was approximately 10% for 99mTcand 20%
for 'Â«I.

DISCUSSION

The high ETA from 131Ior 9HmTchas precluded

the use of directional counting with the IAEA colli
mator for accurate early thyroidal uptake measure
ments. As we felt that a simpler approach was needed
for routine 131Idischarge tests (3) and for the rou
tine measurement of the "Â»"Tethyroid uptake, we

have minimized ETA by closer collimation. The
8 X 7.5-cm rectangle (90% response) is in our ex
perience adequate to cover all but very large thyroids.
In only 6% of 300 routine thyroid scintiscans was
the thyroid greater in size than this and the majority

of these were large nontoxic goiters over 100 gm in
size.

The ETA measurement data (Table 1) show a
reduction to approximately 30% of the value of
ETA obtained using the IAEA collimator. As the
individual measurements of ETA were acceptably re
producible, this improvement greatly reduces the
error in early thyroid uptake measurements in nor
mal subjects from approximately 40 to 10%. In
addition, simultaneous studies using both 131I and
"9mTc are possible as the collimator fields for both

isotopes are identical.

SUMMARY

A simple method for reducing ETA is described.
It allows more precise measurements of the early
thyroidal uptake of 131Ior Â»Â»Tein glands of up to

100 gm in mass.
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