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A 66-yr-old female was admitted with a 3-yr history of general

ized bone pain and nasal obstruction. CT and MRI of the head
revealed a large nasal mass. A whole-body bone scan revealed

multifocal lesions of increased activity. Surgical removal of the
nasal tumor revealed hemangiopericytoma. The patient im
proved clinically and a repeat bone scan 10 mo after surgery
revealed markedly improved findings.
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o,'ncogenous osteomalacia is a rarely described clinical

entity that may mimic metastatic bone lesions in bone
scanning. It is most commonly associated with benign tu
mors of mesenchymal origin and can be cured after surgical
removal of the tumor. We describe a case of hemangioper
icytoma causing this syndrome on serial bone scan find
ings.

CASE REPORT

A 66-yr-old female was admitted with a 3-yr history of gener

alized bone pain and nasal obstruction. CT and MRI of the head
revealed a large right nasal mass extending into the left nasal
cavity and destroying the medial wall of the right orbit. A whole-

body bone scan revealed innumerous foci of increased activity
involving bilateral ribs, skull, spine and hip joints (Fig. 1). A
serum total protein, albumin, calcium and parathormone levels
were normal. Alkaline phosphatase was elevated (223 U/liter: nl
30-115), while phosphorous (1.8 mg/dl: nl 2.5-4.5), 1,25 dihy-
droxyvitamin D (<5 pg: nl 12-40) and 25-hydroxyvitamin D
(9.9 ng/ml: nl 16.0-74.0) were low. A bone marrow biopsy was

negative. A biopsy of the nasal mass revealed giant cell granuloma
and necrotic tissue. The nasal tumor was surgically removed and
the tissue diagnosis including electron microscopy revealed he
mangiopericytoma. Only focal osteoclast-like giant cells were

seen. A CT 3 wk later showed complete removal of the nasal
mass. The patient improved clinically; the bone pain and nasal
obstruction disappeared dramatically, and serum levels of 1,25-
dihydroxyvitamin D and 25-hydroxyvitamin D returned to nor

mal. A repeat bone scan (not shown) 4 mo later still showed
multiple foci of osteoblastic lesions and diffusely increased cai-

vari aI activity. The second repeat bone scan 10 mo after surgery
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revealed markedly improved focal lesions while diffusely in
creased activity, especially in the skull remained (Fig. 2).

DISCUSSION

Tumor-induced osteomalacia or oncogenic osteomalacia
is a rare phenomenon with less than 100 reported cases in
the literature. Most of the tumors are benign, mesenchymal
in origin and highly vascular (1,2). Benign tumors associ
ated with osteomalacia include giant-cell granuloma,
cavernous hemangioma, nonossifying fibroma, benign
ossifying mesenchymal tumors, fibrous xanthoma, heman
giopericytoma, angiosarcoma, osteoblastoma and fibroan-
gioma. Malignant tumors associated with oncogenic osteo
malacia are extremely rare with less than 10reported cases
(3). There is one reported case each of prostate cancer (4)
and oat-cell lung cancer (5). More common are the malig
nant soft-tissue sarcomas and malignant neurinoma.

The biochemical hallmark of oncogenic osteomalacia is
low 1,25 dihydroxyvitamin D despite the presence of hy-
pophosphatemia, which usually increases 1,25 dihydroxy
vitamin D levels by stimulating la hydroxylase. The exact
method by which the tumor induces these biochemical
changes is not known. The most popular theory is that the
tumor secretes a substance that interferes with the renal
transport of phosphate and inhibits the activity of la hy
droxylase. Miyauchi et al. (6) were able to induce hy-
pophosphatemia by transplanting the tumor into athymic
nude mice. In addition, extracts of the tumor inhibited la
hydroxylase activity in cultured mouse kidney cells. More
recently, Cai et al. (7) showed that cell culture medium
containing the tumor inhibited phosphate transport in kid
ney cells. This inhibitory effect was lost when the medium
was boiled. They argued against the factor being PTH itself
since a PTH antagonist had no effect on the changes in
phosphate transport; or PTH-related substances since the
inhibitory effect on phosphate transport was independent
of the accumulation of cAMP. This is consistent with the
absence of hypercalcemia and elevated PTH in patients
with oncogenic osteomalacia.

Once the tumor is discovered, surgical resection should
be attempted. Resection of the tumor, especially if it is
benign, can lead to permanent cure of the osteomalacia
(1,8,9). Even partial resection of the tumor can result in
amelioration of the symptoms (8). Malignant tumors are
more resistant to surgical resection, especially if mÃ©tasta
ses have occurred (3). Medical treatment with vitamin D

Bone Scan in Osteomalacia â€¢Lee et al. 247



> i
FIGURE 1. Initial whole-body bone scan shows mutÃ¶focalosteo-

blastic lesions involving bilateral ribs, skull, spine and hip joints.

and oral phosphate supplements has a variable response
(!)â€¢

The bone scan pattern in typical (nontumor-induced)
osteomalacia can be focal, similar to osseous mÃ©tastases,
or diffuse (10-13). There are very few descriptions of bone
scan findings in oncogenous osteomalacia, and none in the
nuclear medicine literature. Two case reports of oncogenic
osteomalacia, in which bone scan results are mentioned,
sited multiple foci of increased radiotracer uptake on the
bone scans (14,15) as in our case; and there is one report of
generalized increased radiotracer uptake on the bone scan
(7). The pattern of uptake in oncogenic osteomalacia and
osteomalacia secondary to other causes (e.g., malabsorp-
tion, renal failure, vitamin D deficiency, drugs, etc.) is
probably indistinguishable.

This case illustrates that though the patient is known to
have a tumor, the behavior of the tumor cannot be implied
when the bone scan reveals a pattern that is highly consis
tent with diffuse osseous mÃ©tastases.Without knowing the
malignant nature of the tumor, the presence of multiple,
randomly placed abnormal radionuclide accumulation does
not necessarily equate with the presence of osseous
mÃ©tastases.The interpretation of osseous mÃ©tastases
should be read with caution; only if the tumor is known to
be malignant and there are no metabolic causes that would
explain the findings. Perusal through the laboratory data is
helpful to eliminate metabolic causes, specifically looking
at calcium, phosphate, creatinine, PTH and 1,25-dihydroxy-
vitamin D levels. A bone biopsy may be necessary to
diagnose osteomalacia, especially if the tumor has not been

FIGURE 2. Repeat scan 10 mo after surgery shows largely dis
appeared focal lesions.

identified. Interestingly, in this case, after surgical resec
tion of the tumor, the patient's symptoms improved dra

matically and the focal abnormalities seen on the initial
bone scan resolved on the follow-up scan 10mo later. This
correlates well with the clinical experience reported in the
literature.

REFERENCES

1. Ryan EA, Reiss E. Oncogenous osteomalacia. Review of world literature of
42 cases and report of two new cases. Am J Med 1984;77:501-512.

2. McGuire MH, Merenda JT, Etzkorn JR, Sundaram M. Oncogenic osteo
malacia: a case report. Clin Orth Rei Res 1989;244:305-308.

3. Harvey JN, Gray C, Belchetz PE. Oncogenous osteomalacia and malig
nancy. Clin Endocrino/1992;37:379-382.

4. Hosking DJ, Chamberlain MJ, Shortland-Webb WR. Osteomalacia and
carcinoma of prostate with major redistribution of skeletal calcium. Br J
Radial 1975;48:451-456.

5. Taylor HC, FallÃ³nMD, Velasco ME. Oncogenic osteomalacia and inap
propriate antidiuretic hormone secretion due to oat-cell carcinoma. Ann
Intern Med 1984;100:786-788.

6. Miyauchi A, Fukase M, Tsutsumi M, Fujita T. Hemangiopericytoma-in-
duced osteomalacia: tumor transplantation in nude mice causes hypophos-
phataemia and tumor extracts inhibit renal 25-hydroxyvitamin D I-alpha-
hydroxylase activity. / Clin Endocrinol Metab 1988;67:46-53.

7. Cai Q, Hodgson SF, Kao PC, et al. Brief Report: inhibition of renal phos
phate transport by a tumor product in a patient with oncogenic osteomala
cia. N Engl J Med 1994;330:1645-1649.

8. Linovitz RJ, Resnick D, Keissling P, et al. Tumor-induced osteomalacia and
rickets: a surgically curable syndrome. J Bone Joint Suig, 58:419-423,
1976.

9. Parker MS, Klein I, Haussler MR, Mintz D. Tumor-induced osteomalacia.
Evidence of a surgically correctable alteration in vitamin D metabolism.
JAMA 1981;245:492-493.

10. Fogelman I, McKillop JH, Bessent RG, Boyle IT, Turner JG, Greig WR.
The role of bone scanning in osteomalacia. J NucÃMed 1978;19:245-248.

248 The Journal of Nuclear Medicine â€¢Vol. 36 â€¢No. 2 â€¢February 1995



11. Rai GS, Webster SGP, Wraight EP. Isotopie scanning of bone in the diag
nosis of osteomalacia. J Am Geriat Soc 1981;29:45-48.

12. Velchik MG, Makler PT, Alavi A. Osteomalacia: an imposter of osseous
metastasis. Clin NucÃMed 1985;10:783-785.

13. Singh BN, Kesala BA, Mehta SP, Quinn JL. Osteomalacia on bone scan
simulating skeletal mÃ©tastases.Clin NucÃMed 1977;2:181-183.

14. Case Records of the Massachusetts General Hospital. Case 52-1989. A

63-year old man with osteomalacia and the later development of a right nasal

mass. NEnglJMed 1989;321:1812-1821.

15. Pitt MJ. Rickets and osteomalacia are still around. Radial Clin North Am

1991;29:97-118.

(continued from page 9A)

MTCIIM rCMM

Â«

l. l
FIGURE 1. FIGURE 2.

FIGURE 3.

FIRST IMPRESSIONS
Extensive Bone Infarction Secondary to Perifemoral Abscess

PURPOSE
A 14-yr-old male who presented with fever and

confusion 3 days after a minor, closed injury to the
right thigh. S. aureus septicemia was detected. He
subsequently developed progressive swelling of the
right thigh. Computed tomography (Fig. 1) showed
edema in the right vastus compartment. Surgical
drainage revealed an abscess surrounding the right
femur. The periosteum was absent from the
exposed bone. Muscle biopsy demonstrated
infectious myositis. Bone biopsy demonstrated
osteomyelitis and necrosis. S. aureus was cultivated
from femoral marrow. A bone scan (Fig. 2) showed
absent uptake in the mid/lower right femoral shaft.
A gallium scan (Fig. 3) showed a rim of increased
uptake in the thigh and absent uptake in bone. The
final diagnosis was infarction of the right femur
secondary to perifemoral abscess and osteomyelitis.
There was no evidence of hemoglobinopathy. The
proposed mechanism was thrombotic occlusion of
nutrient arteries and local destruction of the
periosteum.

TRACER
Technetium-99m-MDP (700 MBq)

ROUTE OF ADMINISTRATION
Intravenous injection

TIME AFTER INJECTION
Three hours

INSTRUMENTATION
Gamma camera

CONTRIBUTORS
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Hospital, Perth, Australia
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