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CASE REPORT

Osteosarcoma with Sizeable Pleural Deposit Diagnosed on Conventional Bone
Scanning
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A 19 years old girl presented with big swelling
in lower left thigh associated with right sided
chest pain. Bone scan revealed big
hypervascular lesion of intense tracer uptake
in a heterogenous pattern with multiple
relative photopenic areas and margin
disruption located in lower left femur,its
scintigraphic features are highly impressive of
osteosarcoma (FiglA).This is associated with
multiple variable sized areas of active T¢c99m
MDP uptake in both lung fields, more on the
right side. One of the chest lesions is seated in
lower outer right chest, it has a triangular
shape with the apex down, it is seated at
peripheral right hypochondrial region (FiglB).
SPECT data confirmed presence of multiple
Tc99m MDP avid pulmonary deposits with
lower right sizeable pleural deposit (Fig2).
Post contrast CT scan of the left thigh revealed
presence of huge left thigh mass lesion with
mainly extraosseous extension encircling the
left femoral shaft originating from the distal
left femoral metaphysis showing extensive
ossification and new bone
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formation(Fig3).Post contrast CT chest
showed multiple right pulmonary masses
with calcification/ossification and areas of
breakdown associated with loculated
effusion. There is associated contralateral
mediastinal shift and small non ossified
left pulmonary deposit (Fig4). CT scan
also showed spindle shaped pleural based
mass lesion in right side. Biopsy from the
primary lesion confirmed the diagnosis of
primary osteosarcoma, with imaging
modalities showing pulmonary and pleural
deposits that are highly avid to bone
seeking radiopharmaceutical at first
presentation.To our knowledge, This is
one of the few cases of untreated
osteosarcoma presenting with synchronous
pulmonary metastases and pleural deposit
highly avid to Tc99m MDP, showing
intense tracer uptake in conventional bone
scanning and confirmed by SPECT
images.
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(A) Lower thighs: blood pool images (upper raw) - late static images(lower raw).

(B) Tc99m MDP whole body bone scan

Fig 1: Bone scan: (A) Early blood pool (5min.)and late (2h.) spot views showing hypervascular primary
osteosarcoma of lower left femur( B) Whole body scan with multiple pulmonary and lower right pleural
deposits highly avid to Tc99m MDP.
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Fig 2 : SPECT images of the chest confirming presence of lower right pleural deposit and
multiple pulmonary metastases highly avid to T¢c 99m MDP .

Fig 3 : CT chest showing multiple right pulmonary deposits with contralateral mediastinal shift
and small left lung deposit.
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Discussion

Osteosarcoma is the most common primary
malignant bone tumor in children and
adolescents. It is a highly aggressive neoplasm
typically composed of spindle cells producing
osteoid.

Osteosarcoma typically presents between five
and thirty years of older. The age of our
patient in the current case report is 19 years.
There is no significant gender preponderance
in patients affected by osteosarcoma, although
the incidence has been described as being
slightly more frequent in males (1.5:1) ©

Most patients with osteosarcoma present with
pain and swelling in the involved region and
usually seek medical attention following
trauma or vigorous physical exercise, both of
which are common in this population ®. In
our patient the lesion is seated at distal femur.
However, osteosarcoma can also occur in the
axial skeleton (<10% of cases in the pediatric
age group), commonly the pelvis ©
Approximately 15%-20% of patients present
with radiographically detectable metastases at
time of presentation © However, since about
80% of patients with localized osteosarcoma
develop metastatic disease following surgical
resection virtually all patients are presumed to
have subclinical, microscopic metastases
The most frequent site for metastatic
presentation is the lung, but respiratory
symptoms only develop with extensive
involvement. However, metastases can also
occur in other bones and soft tissues .
Arguably, presentations with multiple bone
metastases may actually represent multifocal
primary tumors. When osteosarcoma is widely
metastatic, more frequently at recurrence than
at the time of initial diagnosis, it can spread to
the central nervous system or other sites ),
Lung metastases from osteosarcoma also may
be occasionally associated with lesions in
bone, brain, chest wall, lymph node, skin,
pleura and Peritoneal metastases, however, are
very rare in osteosarcoma ®. It was suggested

that chemotherapy or radiation therapy
may have changed the metastatic pattern of
osteosarcoma after prolonged survival .
This particular patient actually presented
with synchronous pulmonary metastases
associated with sizeable pleural deposit.

As regards pleural metastases, Takeshi et
al ©® reported two patients with
osteosarcoma associated with pulmonary
deposits that migrated to the parietal
pleura due to contact. The first patient was
a 16-year-old male who had a pleural
metastasis in the diaphragm within an area
in contact with a single lung metastasis.
The second patient was an 11-year-old
female with a pleural metastasis of
osteosarcoma which was within an area in
contact with a single lung metastasis,
which had been resected 4 months before.
They concluded that a lung metastasis of
osteosarcoma occasionally metastasizes to
the pleura due to contact; and that this
kissing metastases of osteosarcoma could
be cured by a complete resection .They
advised that the intrathoracic cavity should
be thoroughly observed for pleural
metastases in those patients. ©

CT scan is the most common investigation
done to evaluate the chest in patients with
osteosarcoma with the highest sensitivity
for detection of intrathoracic metastatic
deposits, it was reported that there seems
to be a superiority of spiral CT in the
detection of pulmonary metastases from
malignant primary bone tumors as
compared with FDG-PET. However,
specificity of FDG-PET is high, to confirm
abnormalities seen on thoracic CT scans as
metastatic  ©. The most common
radiological appearance of pulmonary
metastases from osteosarcoma is presence
of multiple well-defined nodules in the
lung parenchyma. However, a variety of
atypical locations and presentations of
osteosarcoma metastases can occur in the
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thorax. Rastogi et al, 2008 reviewed the
thoracic CT findings in 16 patients, with
histopathologically confirmed osteosarcoma,
with unusual thoracic manifestations out of a
total 136 with osteosarcoma patients who done
a chest CT scan. Unusual imaging findings
included a solitary large ossified lung mass,
ossified mediastinal and hilar lymph nodes, an
esophagomediastinal ~ fistula, lymphangitic
carcinomatosis, pulmonary artery tumor
emboli, a solitary large pleural deposit along
the major fissure, multiple pleural deposits,
diffuse pleural calcification, pneumothorax,
diaphragmatic deposits, an isolated chest wall

deposit without lung involvement, and
primary osteosarcoma of the rib. They
reported that findings of lymphangitic

carcinomatosis as well as calcified mediastinal
lymphadenopathy leading to esophageal
fistula are unique in the literature, and there
are only a few case reports of these other
findings. ¥

Skeletal scintigraphy is indispensable in
diagnosis of osteosarcoma, in the primary
lesion, vascularity and tracer accumulation are
almost always markedly increased, but the
distribution characteristically demonstrates a
patchiness of areas of decreased accumulation
within the overall high uptake .The bony
outline usually shows marked distortion and
the margins of the lesion are very much ill
defined. This description is exactly the
scintigraphic features of the primary lesion in
our reported case (FiglA). In some patients
there is a more circumscribed abnormality in
which the accumulation is uniform but
markedly increased and associated with
greatly increased vascularity. SPECT may be
also very useful in localizing precisely the
different siting of paraosteal and periosteal
osteosarcoma. As regards primary bone
tumors, despite the tendency for typical
appearance observed in each tumor, there is no
unique pattern for any and scintigraphy can be
used as the sole investigation, indeed

photopenia has been reported to be
associated with osteogenic sarcoma.
Detection of remote metastases is an
important indication for bone scanning,
0sseous metastases were reported in 43%
of patients. Another study reported 23%
incidence of initial bone deposits.
Pulmonary metastases remain more
common, developing in 52% -60% of
patients 3.

It is well known that extraosseous uptake
of Tc99m diphosphonate compounds can
occur in malignant tumors. Extraosseous
uptake of Tc99m MDP has been reported
in lung cancer, neuroblastoma, breast
cancer, metastatic liver tumors,
osteosarcoma and ganglioneuroblastoma
as well as in some benign tumours, such as
lipomas,  neurofibromas,  angiomyo-
lipomas and haemangiomas. This can also
occur in metastases of liver tumours,
seminomas, tumors of the spleen and
pleural metastases ®2.

There is however divergence of opinion
regarding the frequency of uptake of
Tc99m MDP in pulmonary metastases
Hoefnagel et al  ®  reported
diphosphonate uptake in 11 of 12(91.6%)
patients with pulmonary deposits. Two
being noted by scintigraphy prior to X —
ray tomography. On the other hand, others
observed uptake in metastases in only5 out
of 29(17.2%) patients and in 4 out of
28(14.3%) patients with lung metastases.
The unreliability of the use of skeletal
scintigraphy in the identification of
extraosseous metastatic disease  was
clearly  demonstrated even  using
SPECTY,

The mechanism by which extraosseous
uptake  of  Tc99m  diphosphonate
compounds occurs has not yet been
explained. It has been suggested that there
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may be ionic exchange at the crystalline
surface of an area of calcification. As there are
some cases in which extraosseous uptake is
noted without calcification, other mechanisms
have been suggested, such as acceleration of
calcium metabolism in tissues and tumours,
alteration in vascularity and capillary
permeability and an increase in the calcium
level in ischaemic cellular tissues. It has also
been suggested that Tc99m diphosphonate
compounds may deposit on the surface of the
hydroxyapatite of intracellular mitochondria
and may combine with denatured protein,
hormone and enzymatic receptors, and that
both iron and immature collagen are deposited
in the soft tissues that showed tracer uptake .1t
was postulated that no single mechanism can
be responsible and often there may be
interaction of two or more mechanisms 2.

To our knowledge this is one of the few case
reports of untreated huge osteosarcoma of the
thigh presenting with synchronous pulmonary
metastases associated with big pleural deposit
that exhibit intense Tc99m MDP uptake
diagnosed by conventional bone scanning in
planar images and confirmed by SPECT data.

Grohn et al in 2004 ¥, reported a case of a
23-year-old woman with widespread deposits
from  osteosarcoma including  skeletal,
pulmonary and pleural metastases, who had a
remarkable response to combined chemo- and
radiotherapy,she presented with a swelling of
the right thigh, severe generalized pain and
progressive left hemiparesis. Radiological
examination revealed osteolytic lesions in the
cervical spine. CT scan of the chest showed

multiple pulmonary metastases and a huge
left pleural effusion. Bone scan showed
intense uptake of the radiopharmaceutical
in the distal right femur, generalized
deposits throughout the skeleton and in the
hemithorax corresponding to the lung
findings.

Metastatic lesions with the same pattern of
diphosphonate uptake were also reported
by Othman and El-Desouki in 2003 ™ in
a previously treated 40-year-old woman
who is a known case of osteogenic
sarcoma of the right leg and underwent
below knee amputation. The preoperative
workup was negative for distant
metastases, and the patient was followed
regularly. Two years later she developed
dyspnea and chest pain. Computed
tomography revealed diffuse left lung
metastases with pleural involvement and
nodular metastases in the right lung.
Whole-body bone scanning revealed the
amputated right leg with a clean stump but
with widespread metastases in the right
thigh involving soft tissue and bone, bony
pelvis, left femur, and skull. In addition,
diffuse left lung metastases involving both
parietal pleura and lung parenchyma were
seen. They reported that Tc-99m
methylene diphosphonate uptake has been
observed in the soft tissue and lungs in
patients with osteogenic sarcoma but is
rarely observed in practice with this degree
of aggressiveness as seen in their
particular patient *®.
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