
His blood count showed severe leukopenia with a white blood
cell count of 1500 (normal 4800â€”10800).The red blood cell
count was 3.2 (normal 4.7â€”6.1million), hemoglobin was 12 g/dl
(normal 14.0â€”18.0gr/dl). The patient was treated with GCSF
(250mg/SqDdaily).A repeatwhitebloodcellcounton March
8, 1992 showed an increase from 1500 on March 4 to 6200.

Because of his complaint of fever and the presence of bilateral
basal pulmonary infiltrates on chest x-ray, sequential thallium
and gallium scans were requested to evaluate the response of KS
to treatment and to detect possible acute pulmonary infectious
disease. The thallium study was done following the intravenous
injection of 4.0 mCi (148 MBg/liter). Anterior and posterior
views of the lungs (10 mm per view) were acquired 30 mm
postinjection. This was followed by SPECT imaging of the chest.
Data were acquired in 64 projections, 360Â°elliptical orbit, 64 x
64 x 8 matrix, 40 sec per projection. The data were processed
after smoothing using a Butterworth filter, power 10, frequency
0.3.

The resultsof the scansare shown in Figures 1A(planar)and
lB (SPECT).There was no uptake of thallium in the KS, which
was known by bronchoscopy to involve the trachea and bronchi.
This could be explained by the effect of chemotherapy and
possible good response of the tumor. There was marked diffuse
thallium uptake in the bone marrow. The bone marrow in the
sternum, both scapulae, the dorsal and lumbar vertebrae as well
as all the ribs are clearly visualized. This is a very unusual
distribution of thallium.

DISCUSSION

Thalhium-20l-chloride had been in medical use for car
diac imaging since the early l970s (14). There has been a
growing interest for noncardiac applications of 201Tl.The
use ofthallium in tumor imaging has expanded during the
last few years (1-10). Thallium has been used to differen
tiate benign from malignant lesions in different sites in the
body (3,15â€”17). Acute inflammatory lesions have been
found not to accumulate thallium (10,11). Sequential
thallium and gallium imaging has been useful for the
differential diagnosis of KS from malignant lymphomas
or acute inflammatory lung conditions in the AIDS pop
ulation (11,12). There are reported cases of thallium up
take in some chronic inflammatory granulomatous lesions
(3,18,19) and the mechanism ofthallium uptake in tumors
has been mentioned by various authors (9,10,20â€”22).Al

Diffuse abnormal uptake of @Â°1Tt-chlork1ein the bone marrow
is described in an AIDS patient with Kaposi's sarcoma who
received chemotherapy. The patient developed severe Ieu
kopenia that was treated by granulocyte stimulating factor
(GCSF). The white bloodcellsincreasedfrom 1500 to 6200
over a period of 4 days. After chemotherapy, the tumor was
negative for thallium uptake.
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here has been a recent trend for using 201Tl-chloride
to image viable tumor tissues at various sites of the body
(1-10). Sequential thallium and gallium scanning has been
used in AIDS patients to differentiate Kaposi's Sarcoma
(KS) from malignant lymphoma or acute inflammatory
disease of the lungs (11,12). The normal distribution of
thallium after intravenous injection is mainly in the heart,
liver, kidneys, splanchnic area, muscles, thyroid, parathy
roid and lacrimal glands (13). Normally, there is minimal
uptake in bone marrow, which is not usually detected on
routine thallium images. We describe the first case in the
literature of diffuse increased thallium uptake in bone
marrow following GCSF. The drug was given for treatment
for severe leukopenia induced by chemotherapy for KS.
The mechanism of thallium uptake, particularly in hyper
metabolic bone marrow, is discussed.

CASE REPORT
A 34-yr-old male diagnosed with AIDS in 1988, presented in

October 1991 with cutaneous KS. Upon further work-up, the
patient was found to have pulmonary and esophageal KS. The
patient was treated initially with interferon, followed by bleo
mycin and adriamycin therapy. In January 1992, adriamycin was
stopped and changed to VP-l6. On March 4, 1992, the patient
was admitted with fever,abdominal pain, nausea and vomiting.
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FIGURE 1. (A) Planar,anteriorand pos
tenor views from a thallium study of the
chest and upper abdomen. Thallium up
take in the myocardiumwith no abnormal
uptake in lungs is shown. There is, how
ever, thalliumuptakein bonemarrowsites
in the sternum,ribs, spineandscapula.(B)
Coronalslicesof the thalliumImageshow
the uptake in the sternum(anteriorslices),
ribsandthe andthe spine(posteriorslices,
arrows).There is no thalliumuptake in the
trachea,bronchior esophaguswhere KS
lesions are located.

though blood flow is an important factor, glucose con
sumption and an increased metabolic rate appear to be
major contributing factors (22). Sodium and glucose cross
the cell membrane by an active process related to ATPase
intracellular activity (20). Glucose is metabolized inside
the cell. Excess sodium is pumped out ofthe cell by sodium
pump activity. Intracellular sodium is replaced by potas
sium from the extracellular space. Since thallium is an
analog to potassium, it will replace sodium in this cx
change. In other words, there is some relationship between
glucose utilization and the thallium image (24). Thallium
is a free ion and is not bound to intracellular proteins.
Therefore, there is continuous exchange between intracel
lular and extracellular thallium, depending on the sodium
pump and ATPase activity (10). A recent comparison

between thallium and l8@@J(PET images showed good
correlation between both images in supratentorial brain
tumors (25) following various therapeutic modalities.

Thallium uptake in chronic inflammatory lesions has
been confusing (18,19). Glucose utilization as an indicator
of metabolic activity is not a characteristic phenomenon
for malignant tumors; chronic inflammatory or granu
lomatous lesions are also metabolically active. Histologi
cally, these lesions are mixed granulocytes, macrophages,
fibroblasts and cells involved in the repair oftissue damage.
The regenerative process involves carbohydrate, fat and
protein metabolism. Since thallium is involved in glucose
metabolism, it shows increased uptake in these granulomas
lesions.

Previous experience with thallium shows that there is
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tumors. PhD Thesis, Giascow University, 1988.
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Part 3: human distribution and physical imaging properties. J Nuc! Med
l977;18:133â€”140.

14. Lebowitz E, Greene MW, Fairchild R, et al. Thallium-201 for medical use.
JNuclMed 1974;l6:l5iâ€”155.

15. Waxman A, Ramanna L, Memsie L, Silberman A, Brennar J. Thallium

scintigraphy in the differentiation of malignant from benign mass abnor
malities ofthe breast [Abstract]. I NuclMed 1990;31:767.

16. Tonauri N, Yokoyamak,Taki J, et al. Tissuecharacterizationof suspected
malignant pulmonary lesions with Tl-201 SPECT [Abstract]. J NucI Med
1990;3 1:766.

17. Salvatore M, Carrati L, Porta E. Thallium-201 as a positive indication for
lung neoplasms: preliminary experiments. Radiology 1976;l21:487-488.

18. Tonami N, Matsuda H, Ooba H, et al. Thallium-201 accumulation in
cerebral candidiasis. Unexpected finding on SPECI@.Clin NucI Med
1990;6:397â€”400.

19. Aktolun C. Deminel D. Kir M. Bayhan H. Mader HA. Technetium-99m-
MIBIand thallium-201uptake in pulmonary actinomycosis.J NucIMed
1991:32:1429â€”1431.

20. harpers biochemistry. 21st edition. 1988:584.
21. Elligsen JD, Thompson JE, Frey HE, etal. Correlation ofsodium potassium

ATPase activity with growth of normal and transformed cells. Exp Cell
Res 1974:87:233â€”240.

22. Caluser C, Macapiniac H, Meyers P, et al. The relationship between
thallium uptake, blood flow and blood pool activity in bone and soft tissue
tumors. J Clin NuclMed 1992:In press.

23. Gebring PJ, Hammoud PB. The interrelationship between Thallium and
Potassiuminanimals.JPharmacolExpTher1967;155:187â€”201.

24. Britten iS, Blank M. Thallium activation of the (Na+-K+)-activated
ATPaSe ofrabbit kidney. Biochem Biophys Ada l968;l59:l60â€”l66.

25. Macapinlac H, Finlay J, Caluser C, et al. Comparison ofTI-201 and F.18
FDG PET imaging with MRI (Gd-DTPA) in the evaluation of recurrent
supratentonal and infratentorial brain tumors. I NuclMed 1992;33:867.

no thallium uptake in bone marrow. From our observa
tions, thallium uptake in bone marrow is indicative of
metastasis. We have seen focal bone marrow uptake in
cases of neuroblastomas or breast carcinoma, metastatic
to bone marrow. In this patient increased thallium uptake
in bone marrow is diffuse and indicates hypermetabolic
marrow secondary to GCSF stimulation. It further illus
trates that thallium uptake is not specific for malignant
lesions and that it is a true reflection of metabolic activity.
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