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Fig. 1 The change in distribution of intravenously administered 99™TcO4~ with time
around the neck.
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Fig. 2 Effect of 1 mg oral dose of perchlorate on the change in distribution of intraven-
ously administered *™TcO4~ with time around the neck.
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high resolution

parallel hole collimator
I |
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At ( area )
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CRT of CDS 4096 channel

Fig. 3 Procedure of thyroid 99"TcO4- uptake test.
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Fig. 4 Thyroid 9°"TcO4- uptake 30 min values in patients with various thyroid disorders.
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Fig. 5 Relation between thyroid **™TcO4- uptake 30 min value and 3!l uptake 3 hrs value
in patients with various thyroid disorders.
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Fig. 6 Relation between thyroid 99TcO4~ uptake 30 min value and 13 uptake 24 hrs
value in patients with various thyroid disorders.

Table 1 Classification of thyroid 9mTcQO4~ scinti-
graphy in 214 patients with various thyroid

disorders.
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Fig. 7 Thyroid 9TcO4~ and 13! uptake values before and after oral triiodothyronire

administration. (75¢g > 7 days)
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Fig. 8 Thyroid 9°™TcO4~ scintigrams in patients with lower thyroid uptake.

Fig. 9 Thyroid *™TcO4~ scintigrams in patients with normal thyroid uptake.
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Fig. 10 Thyroid 99mTcO4~ scintigrams in patients with higher thyroid uptake.

ARE G EREE

N /SCALE

Fig. 11 A cold nodule obtained by thyroid *9™TcO4~ Fig. 12 A cold nodule obtained by thyroid ?*mTcO4~
scintigraphy in a patient with a cystic lesion. scintigraphy in another patient with a cystic
Scaling device made assessment of goiter size lesion.
possible.
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Fig. 13 A hot nodule obtained by thyroid #™mTcO4" Fig. 14 A thyroid 9™TcO4~ scintigram showing
scintigraphy in a patient with a cystic lesion. abnormal accumulation into a functioning
metastatic focus in a patient with follicular

adenocarcinoma.

Fig. 15 A thyroid ?9mTcO4" scintigram in a patient Fig. 16 Abnormal accumulation of 9™TcO4~ into
with Hashimoto’s thyroiditis. mammary glands in a patient with simple
goiter during lactation,
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Fig. 17 99mTcO4~ scintigram in a patient with ectopic lingual thyroid.
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Summary

Development of Routine Procedure Using **"Tc Pertechnetate
for Thyroid Function Test and its Clinical Evaluation

Toru FUJITA*, Tadako KOSAKA*, Junji KONISHI* and Rikushi MORITA*
Toru MORI**
Kanji KASAGI*** Tatsuoki OKUNO*** Keigo ENDO*** Yosuke TAKEDA***
and Katsuji IKEKUBO*** Kanji TORIZUKA****

*Central Clinical Radioisotopes Division, Kyoto University Hospital
** Department of Internal Medicine, Kobe Central Municipal Hospital
*** Department of Radiology, Kyoto University Hospital
**** Department of Nuclear Medicine, Kyoto University Hospital

A useful and simple routine procedure of
thyroid **™TcO,~ uptake test was reported. Thirty
min after intravenous administration of *™TcO,",
patients were laid on spine position. A scintillation
camera (Pho-Gamma/HP) with high resolution
parallel hole collimator was set at 10cm from
anterior surface of the neck. The counts were
accumulated in 4096 multichannel analyzer for
1 min. Thyroid region and background region were
flagged separately and their counts were read out.
Thyroid ™TcO,- uptake rate was calculated by
the following formula;

Ct—Cb-At/Ab
total dose in count rate

Ct: count rate over the thyroid region

Cb: count rate in background

At: size of the flagged thyroid region

Ab: size of the flagged background

In addition, thyroid scintiphotos were obtained
by a 3 min exposure.

Thyroid **»TcO,~ uptake rate in normal subjects
were determined in the range from 0.4 to 3.09%.
In 175 cases, thyroid **™TcO,~ uptake rate at 30

x 100 (%)

min was found correlated better with thyroid
1311 uptake rate at 3 hrs (y=0.87) than that at 24
hrs (y=0.74). This may be attributable to the fact
that the °™Tc¢ uptake only represents the ion
trapping function of the thyroid. This procedure
was applicable to the routine T3 suppression test
for diagnosis and managing the patients with
Graves’ disease on antithyroid medication.

Besides uptake test, thyroid **™TcO,~ scinti-
graphy was also found to be practical. Good
resolutions were obtained in cases exceeding uptake
of 0.39%,, and better demonstration of cold nodules
and higher incidence of hot nodules were experi-
enced by *™TcO,~ comparing to '3'1.

Further, this test has some more advantages over
that by '3'I; 1/200 of the irradiation dose with
1311 'no need of previous low iodine diet, and easy
availability.

Accepting the fact that obtained uptake rate only
indicates ion trapping function of the thyroid, it
was concluded that the procedure was useful for
assessing thyroid cell function in patients with
various thyroid disorders.
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