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We present a case of 2°'Tl accumulating thymic carcinoma, in
which sequential CT scans demonstrated a steady decrease in
tumor volume. The presence of a residual mass on CT scans
after the completion of therapy presented the clinical dilemma of
whether or not a viable tumor remained. Sequential 2°'TI SPECT
images demonstrated a marked decrease in tumor uptake. At 2
wk after therapy, no significant accumulation of 2°'Tl in the
region of the residual mass was observed, indicating a lack of
viable tumor. A biopsy specimen revealed no tumor cells. Se-
quential histopathologic findings were correlated well with the
findings of 2°'T1 SPECT rather than those of CT. Thallium-201
SPECT is of great clinical value in assessing tumor viability in the
course of therapy.
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Computed tomography (CT) has become a standard
method to determine the extent of disease and to evaluate
disease response to therapy in malignant tumors. How-
ever, the presence of a residual mass detected by CT after
the completion of therapy always poses a clinical dilemma
for the oncologist as to whether or not further therapy is to
be undertaken (/,2). Gallium-67-citrate has been used to
differentiate residual active tumor from fibrosis in lym-
phoma, and a negative gallium scan has been thought to
exclude the presence of active tumor (3,4). Although ®’Ga-
citrate still has its indications in the staging and follow-up
of lymphoma (5), there are several limitations in tumor
imaging. These include uptake by inflammatory lesions and
thymic rebound, and slow blood clearance (5-8). In con-
trast, 22! Tl-chloride has several advantages in tumor imag-
ing such as rapid blood clearance and better image quality
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as compared to ’Ga-citrate. Therefore, 2°'Tl-chloride has
been used in a variety of malignant diseases including tu-
mors of thyroid, lung, brain, bone and thymus (9-16).
Recently, 2'T1 scintigraphy has also been used to monitor
the treatment response of malignant tumors because of less
uptake by healing bone and thymic rebound, and more
accurate reflection of viable tumor burden than ’Ga-citrate
(14,16-18).

The purpose of this report is to describe the validation of
sequential 2°'TI-SPECT for the assessment of residual tu-
mor viability and to compare with concurrent CT scans and
biopsy results in a patient with thymic carcinoma.

CASE REPORT

A 75-yr-old woman presented with pain and a mass on the
anterior chest wall. A percutaneous biopsy was positive for poorly
differentiated squamous cell carcinoma. Sequential 2°'Tl studies
were performed 10 min following the administration of 3.0 mCi of
20'Tl-chloride (Nihon Medi-physics, Japan). SPECT was per-
formed using a three-detector gamma camera (Tohsiba 9300A)
with a low-energy collimator with 20% windows centered over a
72-keV energy peak. A 360° SPECT of the chest was performed
with an acquisition time of 30 sec/view for 64 steps. Contiguous
10-mm thick axial images were reconstructed. Simultaneously,
CT was performed using a Toshiba 900S scanner at 10-mm inter-
vals. Tumor volumes were obtained to measure the maximum
tumor areas on the sequential CT scans. Tumor-to-lung radioac-
tivity ratios were obtained to determine ROIs over the tumor and
surrounding normal lung on sequential 2°'TI SPECT images. Bi-
opsy examinations using a 21-gauge needle were performed under
the guidance of CT at the same times.

Initial CT and 2°'TI SPECT demonstrated a large lobulated
mass with intense radiotracer uptake between the sternum and
aorta on the left side, invading the chest wall (Fig. 1A). The
patient was treated with radiotherapy, including x-ray (60 Gy) and
electron beam (10 Gy). Chemotherapy (carboplatin 100 mg) was
also performed three times during this period. At the completion
of therapy, 8 wk from diagnosis, follow-up CT and 2°'TI SPECT
scans were obtained (Fig. 1B). There was a steady decrease in
tumor volume with reduced radiotracer uptake. A marked reduc-
tion of tumor cells was also noted histologically. The third CT and
20171 SPECT were obtained at 10 wk from diagnosis (Fig. 1C). A
small residual mass was still noted on the CT scan, however, no
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FIGURE 1. Sequential CT scans (upper panel), 2°'TI SPECT
images (middle panel) and histopathologic results (lower panel) of a
75-yr-old female with thymic carcinoma: (A) Before therapy, (B) At
the end of therapy, 8 wk from diagnosis and (C) 10 wk from diag-
nosis.

significant radiotracer uptake was noted in the region of the mass
on the SPECT image. A faint linear uptake was observed along
the medial portion of right lung, corresponding to the site of
radiation pneumonitis on the CT scan. Biopsy of the mass re-
vealed no tumor cells. Tumor volume measured by sequential CT
was decreased from 37.6 to 23.1 to 21.8 cm®. On the other hand,
the tumor-to-lung ratio measured by sequential SPECT was dra-
matically decreased from 0.705 to 0.078 to 0.006 (Fig. 2).

DISCUSSION

A residual mass detected by CT after the completion of
therapy may not indicate the presence of viable tumor
(1,2). Therefore, it is essential to determine whether or not
a viable tumor is still present. A biopsy is the only defini-
tive test to confirm the presence of viable tumor. Ideally, a
sampling of a large amount of tissue is required for accurate
assessment of tumor viability. However such sequential
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FIGURE 2. Changes in tumor volume and uptake ratio of 2°'Ti
assessed by sequential CT and SPECT in the course of therapy.
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samplings are difficult and sometimes very dangerous
when a tumor is localized deeply. Fortunately, in our case,
the tumor was localized in the anterior mediastinum, and
biopsy specimens were successfully obtained three times
under the guidance of CT. Recently, ’Ga SPECT has been
used to determine the presence of active tumor when a CT
scan still shows a residual mass in lymphoma (3,4). Galli-
um-67-citrate, however, has several disadvantages such as
uptake by inflammatory lesions, thymic rebound and slow
blood clearance, (6-8). In contrast, 2°!'Tl-chloride has sev-
eral advantages over ’Ga-citrate because of rapid blood
clearance, better image quality and less uptake by healing
bone and thymic rebound (16,18). Thallium-201 uptake by
tumor is dependent on sodium potassium ATPase pump
activity, and therefore its uptake reflects the viability and
metabolic activity of the tumor cells (/19-21). In our case,
20IT] uptake by the thymic carcinoma decreased as the
therapy progressed. At 2 wk after the completion of ther-
apy, a residual mass was still seen on the CT scan, how-
ever no significant 2°'T] accumulation in the mass was
observed on the 2°'TI SPECT image. A biopsy revealed no
tumor cells (Fig. 1C). A biopsy specimen may not always
represent global changes of the tumor. In our patient, how-
ever, sequential biopsy findings were correlated well with
the findings of 2°'T1 SPECT rather than those of CT. More-
over, follow-up enhanced CT 1 mo later did not show any
changes in the residual mass of the anterior mediastinum.
Therefore, we considered that the mass was not viable
because of the lack of 2°'T1 uptake and absence of changes
on the CT scan. Even though biopsy remains the only
definitive test to examine tumor viability, it is often difficult
to perform in the clinical setting. Sequential 2! T1 SPECT is
a noninvasive method that provides useful information on
tumor viability in the course of therapy.
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