
as compared to 67Ga-citrate. Therefore, 201T1-chloride has
been used in a variety of malignant diseases including tu
mors of thyroid, lung, brain, bone and thymus (9â€”16).
Recently, 2O1'@scintigraphy has also been used to monitor
the treatmentresponse of malignanttumors because of less
uptake by healing bone and thymic rebound, and more
accuratereflectionofviable tumorburdenthan67Ga-citrate
(14,16â€”18).

The purposeofthis reportis to describe the validationof
sequential 20111-SPECTfor the assessment of residual tu
morviabilityandto compare with concurrentCT scans and
biopsy results in a patient with thymic carcinoma.

CASE REPORT

A 75-yr-oldwomanpresentedwith painand a mass on the
antenorchestwall.Apercutaneousbiopsywaspositiveforpoorly
differentiated squamous cell carcinoma. Sequential @Â°1Tlstudies
were performed10mmfollowing the administrationof 3.0 mCiof
@Â°â€˜Tl-chlorlde(Nihon Medi-physics, Japan). SPECT was per

formed using a three-detector gamma camera (Tohsiba 9300A)
with a low-energy collimatorwith 20%windows centered over a
72-keVenergypeak. A 360Â°SPECTof the chestwas performed
with an acquisition time of 30 sec/view for 64 steps. Contiguous
10-mmthick axial images were reconstructed. Simultaneously,
CT was performed using a Toshiba 9005 scanner at 10-mm inter
vals. Tumor volumes were obtained to measure the maximum
tumorareas on the sequential CT scans. Tumor-to-lungradioac
tivity ratios were obtained to determine ROIs over the tumor and
surroundingnormallungon sequential2oâ€•flSPECTimages.Bi
opsy examinationsusinga 21-gaugeneedle were performedunder
theguidanceof CTat thesametimes.

Initial CT and 20111SPECT demonstrated a large lobulated
mass with intense radiotraceruptake between the sternum and
aortaon the left side, invadingthe chest wall (Fig. lA). The
patientwastreatedwithradiotherapy,includingx-ray(fl)Gy)and
electron beam (10 Gy). Chemotherapy (carboplatin 100 mg) was
alsoperformedthreetimesduringthisperiod.At thecompletion
of therapy,8 wkfromdiagnosis,follow-upCTand201'flSPECT
scans were obtained (Fig. lB). There was a steady decrease in
tumorvolumewithreducedradiotraceruptake.A markedreduc
tion oftumor cells was also noted histologically. The thirdCT and
20111SPECT were obtained at 10 wk from diagnosis (Fig. lC). A
small residual mass was still noted on the CT scan, however, no

We present a case of 201fl accumulatingthymic carcinoma, in
which sequenhial CT scans demonstrated a steady decrease in
tumorvolume.The presenceof a residualmass on CTscans
afterthecompletionoftherapypresentedtheclinicaldilemmaof
whetheror nota viabletumorremained.Sequenbal201flSPECT
images demonstrated a marked decrease in tumor uptake. At 2
wk after therapy, no significant accumulation of @Â°â€˜T1in the
region of the residual mass was observed, indicating a lack of
viable tumor. A biopsy specimen revealed no tumor cells. Se
quential histopathologicfindingswere correlated well with the
findingsof 2o1flSPECT rather than those of CT. ThaIlium-201
SPECTisofgreatclv@icaivalueinassessing tumorvia@lityinthe
course of therapy.

Key Words: thailium-201; SPECT; viablifty;thymiccarcinoma;
computed tomography
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omputed 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 furthertherapyis to
be undertaken (1,2). Gallium-67-citratehas been used to
differentiate residual active tumor from fibrosis in lym
phoma, and a negative gallium scan has been thought to
exclude the presence ofactive tumor(3,4). Although67Ga
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 (5â€”8).In con
trast, 20111-chloridehas several advantages in tumor imag
ing such as rapid blood clearance and better image quality
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samplings are difficult and sometimes very dangerous
when a tumoris localized deeply. Fortunately, in our case,
the tumor was localized in the anteriormediastinum, and
biopsy specimens were successfully obtained three times
underthe guidanceofCT. Recently, 67GaSPECT has been
used to determinethe presence of active tumorwhen 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, (6â€”8).In contrast, 201Tl-chloridehas sev
eral advantages over 67Ga-citrate because of rapid blood
clearance, better image quality and less uptake by healing
bone and thymic rebound(16,18). Thallium-201uptake by
tumor is dependent on sodium potassium ATPase pump
activity, and therefore its uptake reflects the viability and
metabolic activity of the tumor cells (19â€”21).In our case,
201T1uptake 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 201'flaccumulation in the mass was
observed on the 201'flSPEC!' image. A biopsy revealed no
tumorcells (Fig. lC). A biopsy specimen may not always
representglobal changes ofthe tumor. In our patient, how
ever, sequential biopsy findings were correlated well with
the findingsof201TlSPECT ratherthanthose ofCT. More
over, follow-up enhanced CT 1 mo later did not show any
changes in the residual mass of the anteriormediastinum.
Therefore, we considered that the mass was not viable
because ofthe lack of201Tluptake and absence of changes
on the CT scan. Even though biopsy remains the only
definitivetest to examine tumorviability, it is often difficult
to performin the clinical setting. Sequential201'flSPECT is
a noninvasive method that provides useful informationon
tumor viability in the course of therapy.
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