
INCREASED LOCALIZATION OF 99mTcâ€”PYROPHOSPHATE

A positive O9mTc.@rophosphate bone scan is
reported in a proven case of large compact bone
island. Pyrophosphate uptake in this case is
presumed to be due to either large size or growth
of the bone island. A radionuclide bone scan
does not always differentiate bone islands from
metastatic or inflammatory sclerotic bone
lesions.

Bone islands are foci of compact lamellar bone
located within normal spongiosa ( 1 ) . They produce
sclerotic well-defined intramedullary densities on ra
diographs (1â€”4). The increased localization of bone
scanning agents in a variety of sclerotic bone lesions
is well known (5â€”7),but uptake in a bone island
has not been described previously. Radionuclide bone
scanning has been suggested as a means of differen
tiating bone islands from osteoblastic metastases and
other lesions with focally increased bone density
(8â€”JO), since this distinction cannot always be made
by radiography (4) . The present case shows that a
bone island can, however, also show increased up
take of O9mTc.pyrophosphate and that scintigraphic
differentiation of bone islands from other sclerotic
bone lesions is therefore not as reliable as previously
reported.

CASE REPORT

A 32-year-old white man was admitted with an
enlarged left supraclavicular lymph node. Biopsy
showed metastatic malignant melanoma. Two years
previously a pigmented lesion, thought to be a june
tional nevus, had been excised from his left cheek.
Retrospective histologic examination resulted in a
revised diagnosis of malignant melanoma, superficial
spreading type.

Physical examination was normal except for firm
nontender left anterior cervical adenopathy. Three
hours after intravenous administration of 15 mCi of
ODmTc..pyrophosphate,anterior and posterior whole
body scans and a scintiscan of the right hip were

obtained. These showed a focal area of increased
activity in the posterior intertrochanteric region of
the right femur (Figs. 1 and 2A). Conventional and
high-resolution magnification radiographs were then
obtained, showing a 3-cm ovoid area of increased
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FIG. 1. Portionofwhole-bodyscan,posteriorprojection,taken
3 hr after intravenous administration of 15 mCi of â€œmTc-pyrophos
phate. Note single area of increased uptake in intertrochanteric
region of right femur.
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FIG.2. (A)Scintiscanof righthip,posteriorprojection,again
shows focal area of increased uptake in intertrochanteric region.
(B) Direct magnification (3X) radiograph of proximal right femur
shows 3-cm ovoid sclerotic lesion in identical location, oriented

along axis of main trabecular architecture. It has fairly well-defined
margins, no sclerotic rim or lytic areas, and no periosteal new
bone formation. Trabeculae extend from spongiosa into and
through sclerotic lesion.

bone density in the same region, with features char
acteristic of a bone island (Fig. 2B) . Despite a thor
ough search, no other sites of possible metastasis
were found.

The positive bone scan seemingly contradicted the
radiographic impression of a bone island. Because
skeletal metastases from malignant melanoma can
be sclerotic ( 11,12) , and because the presence of
distant bony metastasis would require treatment dif
ferent from the left radical neck dissection otherwise
indicated, a closed biopsy of the sclerotic intra
medullary lesion in the right femur was undertaken
using biplane radiographic monitoring. This pro
duced fragments of sclerotic compact bone, the mar
gins of which had thickened trabeculae radiating into
the surrounding normal spongiosa. There was no
evidence of brown pigment or tumor cells. The diag
nosis of bone island was thus established and left
radical neck dissection was subsequently performed.

DISCUSSION

The skeletal uptake of technetium-tagged phos
phorus compounds (13â€”15)is thought to be due pri
manly to increased regional blood flow (16). Thus,
the usual absence of focal bone-scan abnormality in
bone islands (5) has been attributed to uniform
regional blood flow resulting from presumed meta
bolic inactivity (9). Actually, the pathophysiology
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of bone-island formation and persistence is unknown
( 1,4), as is the vascular anatomy ( I 7) . However,
as a bone island forms, it would seem that increased
new bone production should occur ( 1 ) , presumably
accompanied by increased regional blood flow. Ex

tensive microcirculation in cortical compact bone
( 17) and penetration of compact bone by o9mTc@
polyphosphates (18) have been reported. Growth in
bone islands has been documented radiographically
(2,3) . Under such circumstances a bone island might
be expected to show increased radionuclide uptake,
which led us to the conclusion that the scintigraphic
findings in the present case indicate active bone
island growth.

Another factor that would account for the scinti
scan detection of this lesion is its size. While most
bone islands are less than 1 cm in diameter (4) , the
lesion in the present case was 3 cm in diameter.
Its volume would be about 27 times that of the aver
age bone island. Since radionuclide uptake is roughly
proportional to the volume of such a lesion, the
effect of any small incremental uptake in bone-island
tissue would be greatly enhanced by the size of the
lesion.

The distribution of bone islands either actively
growing or greater than 1 cm in diameter in the
adult population is unknown (2) but probably small
(3,4). Similarly, the distribution of bone islands
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producing positive bone scans in adults is likely to
be small. Nonetheless, a bone island can show in
creased uptake on a bone scan and a large or grow
ing bone island should be included in the differential
diagnosis of any sclerotic bone lesion that is positive
on scan.
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ANNOUNCEMENT

The Educationand ResearchFoundationof the Societyof Nuclear Medicinewelcomesapplicationsfor
two of its projects.

. Medical Student Fellowship Program: This educational project is designed to stimulate interest
among medicalstudentsin the UnitedStatesand Canadain the field of nuclearmedicine.It will make
it possiblefor interestedand qualified studentsto spendelectivequartersand summersin active nu
clear medicinelaboratoriesworkingand associatingwith expertsin the field. Maximumgrant: $1,000
Application letters in duplicate, includinga descriptionof the project and budget, should be sent to
the Presidentof the Foundation,do Societyof Nuclear Medicine,475 ParkAvenueSouth,New York,
New York 10116.

N PilotResearchGrantsinNuclearMedicine:Thegoalofthisresearchsupportistoprovidelimited
sumsof money to scientists to support deserving projects that are pilot in nature. It is hoped that it
will make it possiblefor nuclearmedicinescientiststo apply for small sumsof moneyfor clinical and
basic research and to get a decision within a short time following application. The grants will not sup
port salaries, major equipment purchases or travel, but are designed to provide essential materials so

that innovativeideascan be quickly tested.Maximumgrant $1,000. Application forms are available
from the President of the Foundation, do Society of Nuclear Medicine, 475 Park Avenue South, New
York,NewYork10016.




