
Tech@fletium-99m-methylene diphosphonate (99mTcMDp)
bone scan showed a markedly intense focus of activity in the
lower left hemithorax on whole-body images (Figs. 3 and 4).
Apart from someminor changesin joints whichwerethought
to be degenerative in origin, the bone scan was normal.
Because ofthe intense radiopharmaceutical uptake in the chest
lesion, suggesting marked osteoblastic activity, a diagnosis of
osteogenic sarcoma was postulated. Fiberoptic bronchoscopy
was negative. At operation on 2/13/89 a 6-cm tumour was
found in the superior segment of the left lower lobe. The
tumor was adherent to the parietal pleura. A left lower lobec
tomy was performed and the tumor was excised from the
chest wall with a wide margin of pleura.

PATHOLOGIC FINDINGS

Macroscopically, the tumor appeared as a firm, well
circumscribed tan mass measuring 5x3.5x6cm. Sec
tions revealed a bulging-cut surface of bony and carti
laginous consistency with a focal cyst measuring 1.5 cm
at the periphery. The tumor did not communicate with
the bronchus but there was focal extension through
overlying pleura. Multiple histologic sections (Fig. 5)

revealed an osteosarcoma characterized by an anaplas

FIGURE 1
Chest radiographdemonstratingleft lower lobe lung mass.

A healthy elderlywhite man was admitted for right inguinal
herniorrhaphy. Preoperative chest x-ray revealed a large
mass in the lower lobe of the left lung. CT-directed needle
biopsy was nondiagnostic. Technetium-99m methylene
diphosphonate (@â€œTc-MDP)bone scan revealed intense
soft-tissue activity in the lower left hemithorax with no
evidence of abnormal activity in the osseous skeleton.
Because of the degree of uptake in the lesion, a presump
tivediagnosisof extraosseousosteogenicsarcomawas
made. The patient had a left lower lobectomy and the
lesion was diagnosed as an osteosarcoma of primary
pulmonary origin.
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xtraosseous osteogenic sarcoma is very rare and

primary pulmonary osteogenic sarcoma exceedingly
rare. There have been only seven cases described to
date, none ofwhich has been demonstrated scintigraph

ically (1â€”5).Here we present a case which was pre
sumptively diagnosed by its unique appearance on bone
scan and confirmed histologically.

CASE REPORT

A 70-yr-old man was admitted to Stanford University
Medical Center in January 1989 for elective repair of a right
inguinal hernia. He was asymptomatic. Admission chest ra
diograph (Fig. 1)revealed a large pleural based soft-tissue mass
in the superior segment of the left lower lobe, which was not
present on chest roentgenogram in August 1986. A computed
tomograpy (CT) scan of the thorax (Fig. 2) confirmed the
presence of this left lung mass but no hilar or mediastinal
lymphadenopathy. CT-guided transthoracic needle biopsy
showed a mixed cellular stroma with atypical cells suggestive
of carcinoma. A magnetic resonance imaging (MRI) scan of
the brain was normal as were complete blood count and
screening chemistries.
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FIGURE 2
CTimageofthe thoraxdemonstratingpleural-basedleftlower
lobe mass.

tic mesenchymal parenchyma with the formation of
osteoid and bone by the tumor cells. Numerous atypical
mitotic figures were present. Osteoclastic giant cells
were scattered throughout and cartilaginous foci also
were evident. The tumor focally extended through the
visceral pleura and in some areas the inked surgical
margin was characterized by the presence of skeletal
muscle and adipose tissue with adjacent tumor, thus
representing probable extension to the parietal pleura

and onto the chest wall. Sections of uninvolved lung
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were negative as were lymph nodes from the region of
the inferior pulmonary artery and vein and hilum.

The patient had an uncomplicated postoperative
course. He received a total dose of6000 cOy of external
beam radiation therapy to the left chest wall via isocen
tric tangental fields using 200 cOy fractions over 42
days. Six months after surgery, he was asymptomatic,
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FIGURE 3
Anteriorwhole-body @â€œâ€˜Tc-MDPscintigramdemonstratingin
tenseuptakeinthelefthemithoraxandnosignificantosseous
lesions.

FIGURE 5
Histologicsection (x 40) of tumor showing atypical mitotic
figureswith formationof osteoid and bone(H&E)
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FIGURE 4
Posterior whole-body @â€œTc-MDPscintigramdemonstrating
intense uptake in the left hemithoraxand no significant os
seous lesions.
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Authort Age Sex Symptoms Clinicalfindings Histology Comment

Greenspan 35 F

and chest radiograph showed only postsurgical changes.
The patient refused to have chemotherapy.

DISCUSSION

Extraosseous osteogenic sarcoma is a rare malignant
neoplasm constituting 1.2% of all soft-tissue sarcomas
and 4.6% of all osteogenic sarcomas (6). There have
been â€˜@-120cases described in the world literature and
the majority of these occur in the soft-tissues of the
lower extremities (7). Primary pulmonary osteogenic

sarcoma is even rarer and only seven cases have been
previously reported (Table 1).

Unlike osseous osteogenic sarcoma, extraosseous os
teogenic sarcoma arises in an older age group. The
mean age has been reported at 53 yr (7). In the eight
cases of primary pulmonary osteogenic sarcoma de
scribed, all cases but one have arisen in patients in the
6th to 8th decade. They are also distributed equally
between the sexes. Three cases have involved the right
lung and five the left lung. Three patients were asymp
tomatic, the remaining five all developed severe respi

TABLE I
Reported Cases of PrimaryPulmonary Osteogenic Sarcoma

Fever, chills, and(Autopsy) 7-cmmassOsteosarcoma,Died in 6 mo.Nobloody
pleuralin Lmainbronchuschondrosarcoma,osseous pn

effualoninvolving hilarand fibrosarcomamaryfound.lymph
nodes, dia

phragm, heartandleft
pul.artery62MAsthma

20 yr
with new on
setpneumonia(Autopsy)

6 x 6 x 4
cm mass in tight
middlelobe.Fibrosarcoma

osteo
sarcoma,poorly
differentiated
mesenchymal
cells,and ana
plastic chondro
cytesDied

7 mo later
from severe re
current respira
tory infections.
Noosseous
primaryfound.56FChills,

fever,and
L chestpainL

pneumonectomy7
x 5 cmtumor.Fibrosarcoma,poorly duff.mes

enchymalcells,
osteoid,immature
cartilage and boneSkeletal

radio
graphic survey
wasnegative
twicedespite
mets in A lung

later.66M4

moweakness
dyspnea,
chestpain,
andhemop
tysisLeft

pleuraleffusion
with hilum dis
placedto Left.
(Autopsy)Lii
filledwith necrotic
tumor 1 cm distal
to L mainstem
bronchusFibrosarcoma,

chon
drosarcoma, and
osteosarcomaDied

in1 mo
from staphylo.
coccous respi
ratoryinfec
tion.

ReingoldandAmronin

Nosanchuk

Yamashita 74 F Progressive
asthmatic
symptoms

(Autopsy)large mass
replacing L lung
with mets in A
lung.

Cartilaginousfea
tureswithscat
teredfociof os
teogenic sarcoma

Death 6 mo after
onsetof symp
toms. No skel
etalprimary
found.

Nascimento,Unni,and
Bematz

77 F Asymptomatic

72 M Asymptomatic

A middlelobelobec
tomy,4-cmtumor

A upperlobelobec
tomy,5.5-cmtu
mor

Osteosarcoma

Osteosarcoma

Died within
monthsofun
related cardiac
cause.

Died within
monthsofun
relatedcardiac
cause.

* See References 1â€”5.
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forming tumor the most likely diagnosis. Additionally,
the bone scan confirmed absence ofa skeletal primary.
Fine calcification wasjust detectable on the chest x-ray.
Unfortunately, calcification of the tumor on the CT
scan could not be demonstrated as the scan had not
been recorded on tape and, therefore, could not be
redisplayed on bone windows.

The association of elevated alkaline phosphatase in
the absence of liver disease has been reported in ad
vanced stages of soft-tissue osteogenic sarcoma (26). It
is thought that this may be a measure of increasing
osteoblastic activity when large amounts of tumor are
present.

Due to the rarity of this disease, no effective treat
ment program has been established. Only the patient
presented here received radiation therapy. Sordillo et
al. followed the course of45 patients with extraosseous
osteogenic sarcoma (unfortunately none of whom had
the primary pulmonary variety). Survival in those pa
tients treated with wide excision followed by radiation
therapy was improved with a median survival time of
60+ mo compared to 26 mo for radiation therapy alone
and 28 mo for resection alone. Median survival time
after development of metastases was only 9 mo ( 7).
The role of chemotherapy has not been assessed, how
ever, it has been suggested that adjuvant chemotherapy
may have a role in the multimodality approach to
treatment of these patients. In Sordillo's series, four of
the seven patients who survived after local recurrence
or metastases had received adjuvant chemotherapy (7).

Prognosis is poor. The size of the tumor is probably

the most important prognostic factor, particularly in
those 5 cm or larger (5). Inadequate excision and local
recurrence also are prognostically bad.

ACKNOWLEDGMENTS

The author would like to thank Shelley Salpeter, MD for
referral ofthis case and I. Ross McDougall, MBChB, PhD for
reviewing the manuscript.

REFERENCES

1. Greenspan EB. Primary osteoid chondrosarcoma ofthe lung:
reportofacase.AmJCancer 1933; 18:603â€”609.

2. Reingold IM, Amronin GD. Extraosseous osteosarcoma of
thelung.Cancer1971;28:491â€”498.

3. Nosanchuk JS, Weatherbee L. Primary osteogenic sarcoma
in lung: report of a case. J Thoracic and Cardiovasc Surg
1969; 58:242â€”247.

4. Yamashita T, Kiyota T, Ukishima 0, Hayama T, Yabuki E.
Autopsy case of chondro-osteoidsarcoma originating in the
lung. J Showa MedAssoc 1964;23:472â€”473.

5. Nascimento AG, Unni KK, Bernatz PE. Sarcomas of the
lung. Mayo Clin Proc 1982; 57:355â€”359.

6. Rao U, Cheng A, Didolkar MS. Extraosseous osteogenic
sarcoma: clinicopathological study of eight cases and review
ofthe literature. Cancer 1977; 41:1488â€”1496.

7. Sordillo PP, Hajdu SI, MagillGB, Golbey RB. Extraosseous

ratory symptoms of whom in four cases death was due
to a related cause in less than one year following diag
nosis. In two cases, death was due to an unrelated cause.
The patient described above remains alive 6 mo after
diagnosis and the outcome of the remaining patient is
unknown.

In establishing the diagnosis of extraosseous pulmo
nary osteogenic sarcoma, it is important to demonstrate
first that the tumors are histologically characteristic of
this neoplasm with increased cellularity, cellular pleo
morphism, mitoses, osteogenesis, and atypical osteoid
formation (8). It also is important to distinguish
pseudomalignant from true osteogenic sarcoma. In
pseudomalignant tumors, the osteoid, although very

cellular, has neither the anaplastic appearance nor the
frequency of mitoses found in truly malignant tumors

(9).
Secondly, it is important to rule out a skeletal pri

mary sarcoma anywhere in the body but particularly in
the overlying chest wall and adjacent ribs. In four of
the cases described above the primary origin of the
tumor was confirmed at autopsy (1â€”4).In only two
cases were radiographic skeletal surveys performed (2).
Here is presented the only case where the diagnosis was
made scintigraphically on bone scan prior to surgery.

Soft-tissue uptake of bone-seeking agents in the
thorax is not an uncommon finding. Breast uptake is
occasionally seen, particularly after local surgery and
accumulation ofbone agents has been reported in cases
of breast adenocarcinoma (10). Uptake has also been
reported in pleural effusions, more frequently in malig
nant than bacterial, and almost exclusively in the non
cellular compartment of the fluid (11,12). The uptake
is usually diffuse but can be well circumscribed in
loculated effusions. Less commonly, uptake is seen
following radiation therapy to the chest (13) or due to
radiation pneumonitis (14). Pulmonary accumulation,
thought to be due to metastatic calcification, has been
reported in a hypercalcemic patient (15). Pulmonary
activity has been noted in squamous cell carcinomas of
the lung (16) and metastatic disease in the thorax from
a variety oftumors, colonic adenocarcinoma (1 7), blad
der carcinosarcoma (18), extragenital seminoma (19),
and, finally, osteogenic sarcoma (20â€”23).Interestingly,
the scintigraphic sensitivity for pulmonary metastases
of osteogenic sarcoma has been reported at only 21%
(22). However, McKillop et al. in their series demon

strated increased uptake ofradiopharmaceutical in only
4 ofthe 28 patients who had developed lung metastases

(23). Primary osteogenic sarcoma has also been de

scribed in the mediastinum (24), the pleura (25), and
the chest wall (26).

In the case described here, there was a known lung
mass without evidence of pleural effusion on chest x
ray or CT. However the intensity of the radiopharma
ceutical uptake was of such a degree to make a bone

RadionuclideDetection of Primary PulmonaryOsteogenic Sarcoma â€¢Petersen 1113



osteogenic sarcoma: a review of 48 patients. Cancer 1983;
51:727â€”734.

8. Fine G, Stout AP. Osteogenic sarcoma of the extraskeletal
soft tissues. Cancer 1956; 9: 1027â€”1043.

9. Stout AP, Lattes R. Tumors of the soft tissues. In: Atlas of
tumor pathology, Fasc. 1, series 2. Washington, DC: The
Armed Forces Institute of Pathology, 1967:162.

10. Chaudhuri 1K, Chaudhuri TK, Gulesserian HP, Christie JH,
Tonami N. Extraosseous noncalcified soft-tissue uptake of
99mTcpolyphosphate. J Nucl Med 1974; 15:1054â€”1056.

I I. Siegel ME, Walker Wi, Campbell JL. Accumulation of@mTc@
diphosphonate in malignant pleural effusions: detection and
verification.JNuclMed 1975; 16:883â€”885.

12. Lamki L, Cohen P. Driedger A. Malignant pleural effusion
and Tc-99m-MDP accumulation. Clin Nucl Med 1982;
7:331â€”333.

13. Vieras F. Radiation induced skeletal and soft tissue bone scan
changes.C/inNuc/Med 1977;2:93â€”94.

14. Sarreck R, Rajasekar 5, Alexander LL, Cortez EP. Increased
@ uptake with radiation pneumonitis.

C/in Nucl Med 1979; 4:403â€”404.
15. Richards AG. Metastatic calcification detected through scan

ning with 99mTcpolyphosphate J Nucl Med 1974; 16:1057â€”
1060.

16. Lowenthal IS, Tow DE, Chang YC. Accumulation of 99mTc..
polyphosphate in two squamous cell carcinomas of the lung
casereport.JNuclMed 1975;16:1021â€”1023.

17. Kim EE, Domstad PA, Young CC, DeL.andFH. Accumula
tion of Tc-99m phosphonate complexes in metastatic lesions

from colon and lung carcinomas.Eur J NuclMed 1980;
5:299â€”301.

18. McLaughlin AF. Uptake of @mTcbone-scanning agent by
lungs with metastatic calcification. JNuclMed 1975; 16:322â€”
323.

19. Hardy JO, Anderson OS, Newble GM. Uptake of 99mTc@
pyrophosphate by metastatic extragenital seminoma. J Nucl
Med 1976;17:1105â€”1106.

20. Flowers WM. @mTc@po1yphosphateuptake within pulmonary
and soft-tissuemetastasesfrom osteosarcoma.Radiology
1974; 112:377â€”378.

2 1. Ohaed N, Thrall JH, Pinsky SM, Johnson MC. Detection of
extraosseous metastases from osteosarcoma with @mTc@Poly@
phosphate bone scanning. Radiology 1974; 112:373â€”375.

22. Vanel D, Henry-Amar M, Lumbroso J, et al. Pulmonary
evaluation of patients with osteosarcoma: roles of standard
radiography,tomography, CT, scintigraphyand tomoscintig
raphy.AJR1984;143:519â€”523.

23. McKillop JH, Etcubanas E, Goris ML. The indications for
and limitations ofbone scintigraphyin osteogenicsarcoma: a
reviewof55patients.Cancer1981;48:1133â€”1138.

24. Tarr RW, Kerner T, McCook B, Page DL, Nance EP, Kaye
JJ. Primary extraosseous osteogenic sarcoma of the medias
tinum: clinical, pathologic and radiologic correlation. South
MedJ 1988;8l(10):l317â€”l3l9.

25. Cohn L, Hall AD. Extraosseous osteogenic sarcoma of the
pleura. Ann Thorac Surg 1968;5(6):545â€”549.

26. Das OT, Hajdu 5, Foote FW. Extraosseous osteogenic sar
coma.AnnSurg 1968;168:1011â€”1022.

1114 The Journal of Nuclear Medicine â€¢Vol. 131 â€¢No. 6 â€¢June 1990




