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Dynamic Study of 201-Thallium Chloride and 99m-Technetium
Pertechnetate Using Time Activity Curves per Volume of the
Tissues in Patients with Thyroid Nodules

Keiichi Yoshikawa

To establish a differential diagnosis for malignant and benign thyroid nodules, a
dynamic study of time activity curves using two radiopharmaceuticals, 201-Thallium
chloride (201-T1 Cl) and 99 m-Technetium pertechnetate (99 m-Tc), was performed.
The accumulation of 201-T1 Cl in papillary carcinomas was found to be lower than
that in normal thyroid tissue, follicular adenomas and adenomatous nodules. The
clearance of 201-T1 Cl from the papillary carcinomas decreased. On the other hand,
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a dynamic study of the time activity curve using 99 m-Tc showed no significant
differences among these various thyroid nodules. To obtain a more precise time
activity curve per volume, the exact thickness of the nodule was ultrasonically
measured, surrounding normal thyroid tissue was excluded, and the background was
corrected. The results of the time activity curve of 201-T1 Cl, which were analyzed
by a newly developed method, were as follows: 1) Accumulation in papillary
carcinomas was lower than that in normal thyroid tissue, follicular adenomas and
adenomatous nodules. Delayed clearance of 201-T1 Cl was found in papillary car-
cinomas, but not in other nodules. 2) There were no significant differences in
accumulation and clearance between follicular adenomas and normal thyroid tissue.
3) There was no significant difference in accumulation between adenomatous
nodules and normal thyroid tissue, although clearance was delayed relatively in the
former. The time activity curve of 99 m-Tc showed a lower accumulation in papillar-
y carcinomas, follicular adenomas and adenomatous nodules, but there were no
significant differences among them. From the above results, it is suggested that a
dynamic study employing the time activity curve of 201-T1 CI is useful for the
differential diagnosis of malignant and benign thyroid nodules, while the time
activity curve of 99 m-Tc is not. (Accepted on October 23, 1993) Kawasaki Igakkaishi 19(4) :
337—346, 1993 .
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Fig. 1. Ultrasonographic determination of the thickness of a nodule and normal

thyroid tissue.
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Fig. 2. Left : Thyroid scintigram with 201-T1 Cl in a 39 y.o. female with papillary

carcinoma.

ROI 1 was set in a lesion of the papillary carcinoma.

ROI 2 was set in a region of a normal thyroid.

ROI 3 was set in a region of thyroid cartilage.

Right : Corrected time activity curves of 201-T1 Cl in ROI 1 and 2.
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Left . Thyroid scintigram with 99 m-Tc in a 39 y.o. female with papillary

ROI 1 was set in a lesion of the papillary carcinoma.

ROI 2 was set in a region of a normal thyroid.

ROI 3 was set in a region of thyroid cartilage.

Right . Corrected time activity curves of 9 m-Tc in ROl 1 and 2.
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L7 (Fig. 3). &8, et E X, Stu-
dent’s t-test ZF W T{To7z.
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Fig. 4. Maximum accumulation values (t=0) of 201-TI Cl
in the nodule (Cp) and normal thyroid tissue (Cn) in three
groups of patients.
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Fig. 5. Clearance values of 201-T1 Cl in the nodule (ip) and
normal thyroid tissue (An) in three groups of patients.
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Table 1. Maximum accumulation ratio (Cp/Cn) and relative clearance rate ((1p-in)/
An) of 201-T1 CI in three groups of patients.
Histf)l.ogic.:al NO'. of accugjlxal;tlmratio clefr‘;lszzeviate
classification Patient Cp/Cn (Ap-An)/An
Papillary carcinoma 36 0.65+0.27 -0.75£1.24
Follicular adenoma 12 1.1110.50]*’k * -0.01+0.96
Adenomatous nodule 23 0.87+0.44 - -0.27£0.81
* 1 p<0.05 *% 1 p<0.01
IS & IR T3 2 , x ,
nZh—0.31+0.51 (x10-%/ (count/pwxelimm) s
sec), —0.88+0.97% — ° ° o
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Fig. 6.

Maximum accumulation values (t=0) of 201-TI Cl
in the nodule (Bp) and normal thyroid tissue (Bn) in three
groups of patients.

&b BpfEICHEL TEE (3 RT p<0.01) 12
EiETH-7 (Fig. 8).
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Ho7: (Fig. 9).
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Table 2. Maximum accumulation ratio (Bp/Bn) and relative clearance rate ((Ap-An)/
An) of 201-TI Cl in three groups of patients.

. . Maximum Relative
Histological No. of . .
lassification Patient accumulation ratio clearance rate
¢ Bp/Bn (Ap-An)/An
Papillary carcinoma 36 0.66+0.27 -0.85+0.87 ’
Follicular adenoma 12 1.04%0.45 * -0.20+0.80 *
Adenomatous nodule 23 0.90+0.45 -0.13£1.05
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Fig. 7. Clearance values of 201-TI Cl in the nodule (Ap) and
normal thyroid tissue (An) in three groups of patients.
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Fig. 8. Zero time accumulation values (t=0) of 99 m-Tc in
the nodule (B’p) and normal thyroid tissue (B'n) in three
groups of patients obtained from the slow phase of the
time activity curves.
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Fig. 9. Accumulation rate values of 99 m-Tc in the nodule (A’
p) and normal thyroid tissue (A'n) in three groups of
patients obtained from the slow phase of the time activ-

ity curves.
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