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Table 1 Factors influencing 2°!T| uptake by tumor

Blood flow to tumor
Sodium-potassium ATPase system
Viability of tumor cell

Tumor type

Nature of tumor vessels

Increased cell membrane permeability
Cotransport system

Calcium ion channel system
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Fig. 1 Focal recurrence and lung metastases of thyroid cancer. 2°1 Tl images performed at
15 min after injection show intensive uptake at the right neck and multiple areas

of increased uptake in both lungs.
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Fig. 2 Lung cancer with mediastinal lymph node metastases. Chest radiograh (A) shows
abnormal shadow on the lower part of the right lung. 20Tl coronal delayed
SPECT performed at 3 hr after injection (B) shows abnormal uptake in the
pulmonary lesion (large arrow) and mediastinum (small arrows).
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Fig. 3 Anaplastic glioma. CT of the skull (upper-left) performed one year after oper-
ation, radiation therapy and chemotherapy shows suspicious abnormal findings.
201T] SPECT (lower-left) at the same time shows abnormal accumulation at
the right hemisphere (arrow). CT performed 2 months later (upper-right) clearly
demonstrates abnormality, but 201TI SPECT (lower-right) reveals the extent of
recurrent tumor more clearly (case of Kanazawa Medical University).
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Fig. 4 Teratoma. Chest radiograph and CT show (A) abnormal mass with calcification
at the anterior mediastinum. 201T] SPECT images 3 hrs after injection (B) show
abnormal accumulation in a part of the mass (arrow). Viable cells were seen
only in this area with abnormal 2°'T] accumulation.
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Summary

Diagnosis of Tumor with Thallium-201

Norihisa TONAMI

Department of Nuclear Medicine, Kanazawa University School of Medicine

201T] accumulates well in the malignant tumors.
Since high uptake ratio of tumor to blood can be
obtained soon after injection, a small lesion can
be detected by SPECT imaging. It has been
observed that 201Tl imaging is useful to detect
recurrent lesions or metastatic lesions from thyroid
cancer, lung cancer, brain tumor, breast cancer,
mediastinal tumor, bone and soft tissue tumor,
pancreas cancer and colon cancer. The clinical
application of 20Tl is expected to expand,

Although 201T] accumulates in benign lesions,
the accumulation in malignant lesions retained
more longer than in benign lesions. This unique
characteristic is useful to separate benign from
malignant lesions. 20Tl is expected useful for
evaluating response of tumor to radiation therapy
and/or chemotherapy as 201Tl accumulates in
viable tumor cells.

Key words: 20'Tl, Tumor imaging, SPECT,
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