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Numerous sites of increased uptake shown on bone scintigraphy
in a case of adult T-cell leukemia
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Bone scintigraphy was performed in a 69-year-old male patient with adult T-cell leukemia suffering
from right lower limb pain. Numerous sites of increased uptake were seen in the skull, left clavicle,
bilateral humeri, bilateral radii and right femur and tibia. Bone radiographs showed multiple
osteolytic lesions, most of which corresponded to the abnormal deposits on the bone scans with 740
MBq of *"Tc-hydroxymethylene diphosphonate. This pattern is rarely reported, but bone involve-
ment of adult T-cell leukemia is not uncommon. Bone involvement was remarkable on the
appendicular skeleton when compared with common metastatic bone tumors. Bone scintigraphy
may be useful in detecting bone involvement in adult T-cell leukemia.
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INTRODUCTION

ApuLt T-cell leukemia caused by human T-cell
lymphotropic virus type I (HTLV-I) has a lot of manifes-
tations such as lymphadenopathy, hepatomegaly, spleno-
megaly, skin lesion and hypercalcemia.!-* Although bone
involvement is not uncommon,**® bone scintigraphy is
rarely reported.*” We report on bone scintigraphy in a
case of adult T-cell leukemia.

CASE REPORT

A 69-year-old male patient was admitted to Kagoshima
University hospital because of generalized eruptions for
13 months. He had also suffered from a right lower limb
pain for two months. A diagnosis of adult T-cell leukemia
was made because anti-HTLV-I antibodies were positive
in his peripheral blood and monoclonal proviral DNA
integrations in leukemic cells obtained from the eruption
were demonstrated. Bone scintigraphy was performed
with 740 MBq of **"Tc-hydroxymethylenediphosphonate
(*"Tc-HMDP) because of his right lower limb pain. Four
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hours after the intravenous injection of the tracer, whole
body anterior and posterior images were obtained by
means of a two-head gamma camera (PRISM 2000,
Picker-Shimadzu, Japan). The bone scans showed numer-
ous sites of increased uptake in the skull, left clavicle, ribs,
bilateral humeri, bilateral radii and right femur and tibia
(Fig. 1). Most of them corresponded to the osteolytic
lesions demonstrated in the bone radiographs (Figs. 2 and
3). At the time of bone scintigraphy, the level of serum
calcium was 8.8 mg/ml (normal value: 8.6—10.2) and that
of parathyroid hormone-related protein was 1.1 pg/ml
(normal value: < 1.1). The serum lactic dehydrogenase
(LDH) value was within normal limits and the leukocyte
count in the peripheral blood was 3300/ul, with 3%
atypical lymphocytes. Bone biopsies of the osteolytic
lesions in the right tibia and the right humerus failed to
reveal infiltration of atypical leukemic cells. The level of
serum calcium rose to 10.6 mg/m/ 6 months after bone
scintigraphy was performed.

DISCUSSION

Takatsuki et al. first described the clinical features of adult
T-cell leukemia.! Uchiyama et al. report a lot of mani-
festations of this disease, such as lymphadenopathy,
hepatomegaly, splenomegaly and skin lesion.? Hyper-
calcemia is also a common finding.*™® The frequency of
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Fig. 1 Whole body bone scans showed numerous sites of
increased uptake on the skull, left clavicle, ribs, bilateral humeri,
bilateral radii and right femur and tibia.

bone involvement is reported in 17-36% of cases.”®

Some authors reported bone scintigraphy in adult T-
cell leukemia.*” Hoshi et al. performed bone scintigraphy
in 26 cases and reported that abnormal findings were hot
spots including one or several lesions and that there were
none with diffuse abnormal uptake in the skeleton.’ The
positive rate was reported to be 27% of the cases (7/26).5
George et al. reported that the radionuclide bone scan was
normal on the skull with multiple osteolytic lesions and
that large osteolytic areas affecting the proximal tibiae
and fibulae showed no increased uptake on radionuclide
bone scans except at the site of a pathological fracture.*
Ohuchida et al. reported that a bone scan did not show
accumulation in the skull radiography of which revealed
multiple osteolytic lesions and diffuse bone demineral-
ization.® Bunn et al. reported that radionuclide bone scans
showed a generalized increased uptake of the tracer that
was symmetrically prominent in the joints and the skull in
all patients who were scanned.’” In our case, most of the
sites of increased uptake on the bone scans were consis-
tent with the osteolytic lesions on the bone radiographs.
Hoshi et al. reported this pattern in adult T-cell leukemia,’
but it seems to be uncommon.

Regarding the mechanism of bone involvement in adult
T-cell leukemia, some investigators suggest that the ac-
tions of substances stimulating osteoclastic bone resorp-
tion may affect bone involvement in adult T-cell leuke-
mia.>**!® Motokura et al. reported that leukemic cells
produced parathyroid hormone-related protein which
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Fig. 2 The radiograph of the skull showed a round and well-
defined osteolytic lesion on the parietal bone (arrow). Marginal
sclerosis was not seen.

stimulates osteoclastic bone resorption and might be an
important factor in the development of hypercalcemia,'!
but Bunn et al. reported that one bone biopsy sample
showed a malignant T-cell infiltrate,” and an osteoclastic
mechanism may explain the bone involvement in adult T-
cell leukemia in most cases.

In our case, bone biopsies of the osteolytic lesions in
the right tibia and the right humerus showed no evidence
of infiltration of atypical leukemic cells, nor was the result
of bone scintigraphy suggestive of metabolic bone dis-
ease. But, slight metabolic change might have been latent
when the bone scintigraphy was performed because
hypercalcemia 6 months after that may be mainly due to
the progress of the disease. It needs further investigation
to explain this phenomenon.

The sites of metastatic bone tumors are usually seen in
the axial skeleton.'? In adult T-cell leukemia, George et al.
reported that lytic bone lesions were identified in both
axial and appendicular skeletons.* Involvement of the
appendicular skeleton was remarkable in our case. The
distribution of bone lesions in adult T-cell leukemia
seems to be different from that of common metastatic
bone tumors. This may be due to the production of
substances stimulating osteoclastic bone resorption by
leukemic cells.'*!! Further studies are needed to clarify
this.
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Fig.3 Radiographs of the right humerus (a), right knee (b) and left leg (c) showed multiple osteolytic

lesions without sclerotic rim (arrows).

CONCLUSION

We reported a case of adult T-cell leukemia showing
numerous sites of increased uptake on bone scintigraphy
without hypercalcemia. Bone involvement was remark-
able on the appendicular skeleton when compared with
common metastatic bone tumors. Bone scintigraphy may
be useful in detecting bone involvement in adult T-cell
leukemia.
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