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Parosteal Osteosarcoma of the Scapula

present in the form of a cap.
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INTRODUCTION

Parosteal osteosarcoma is a low-grade, slow-growing
neoplasm that originates from the sutface of the cortex
and forms a bony mass in the soft tissue. This rare neo-
plasm accounts for approximately 3% of all osteosarco-
mas. It typically occurs in skeletally mature patients. The
peak incidence occurs during the thitd and fourth dec-
ades of life. Approximately 20% of cases occur during
the second decade of life, and there is a clear female pre-
dominance (1-3). Parosteal osteosarcoma has a peculiar
anatomic distribution, with mote than 80% of cases
located in the distal portion of the femoral shaft on its
postetior aspect, within the superior popliteal area. Flat
bone involvement of the parosteal osteosarcoma is ex-
tremely rare. None of the flat bone, the scapula involve-
ment of the parosteal osteosarcoma were reported in the
English literature. In this report, we experienced a paro-
steal osteosarcoma involving the flat bone, the scapula.
We dealt with radiological appearances as well as his-
tological characteristics of this neoplasm in these rare
locations.

CASE REPORT

A 21-year-old man had pain and swelling on his shoul-
det for several months. A plain x-ray and CT scan wete
done on his shoulder. Plain radiograph of the left shoul-
der showed a broad-based, well-defined radiodense lesion
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at the shoulder (Fig. 1). Computed tomogram demon-
strated an intact cortex and absence of medullaty involve-
ment. The tumor showed a lobulated, high-density le-
sion, indicating bone formation (Fig. 2).

The mass was removed. Histologically, the tumor
showed a spindle-cell fibroblastic component admixed
with a relatively well-developed tumor bone trabeculae
(Fig. 3). In some area, the bony trabeculae coalesced and

-

Fig. 1. Plain radiograph of the left shoulder shows a broad-
based, well-defined radiodense lesion at the scapula.
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Fig. 2. Computed tomogram demonstrates an intact cortex
and absence of medullary involvement. The tumor shows a
lobulated, high-density lesion, indicating bone formation.
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Fig. 3. The lesion shows orderly appearance, with a hypocel-

lular spindle cell component merging with mature-appearing,
“normalized” bony trabeculae (H&E, x40).

formed solid bony masses. Between these bony trabeculae
wete slightly atypical proliferating spindle cells (Fig. 4).
Mitotic figures wete not found. The periphery of the
lesion showed cartilaginous tissue and tended to have a
plate-like arrangement (Fig. 5). The chondrocytes were
irregularly arranged.

DISCUSSION

Parosteal osteosarcoma was first teported by Geschick-
ter and Copeland in 1951 as a “benign and malignant
parosteal osteoma” (4).

The clinical history of patients, who have parosteal

Fig. 4. At higher magnification, the spindle cell component of
the tumor shows minimal cytological atypia and mature bone
(H&E, % 400).

Fig. 5. In area, there is cartilaginous cap with mature bone rem-
iniscent osteochondroma (H&E, X 40).

osteosarcoma, is characteristic and distinctly different
from that of patients who have conventional osteosarco-
ma. As other authors have reported, the most common
symptom is painless swelling, and the symptoms ate
most often of prolonged duration (2, 3, 5). This tumor
atises on the external surface of a bone and has a better
prognosis than conventional osteosarcoma.
Approximately three-quarters of all parosteal osteosar-
coma occur on the posterior aspect of the distal femur.
The second most comumon site of involvement is in the
tibia, where neatly all cases involve the proximal shaft
and proximal metaphyseal region. Rare examples of pat-
osteal osteosarcoma, involving the actal skeleton and
craniofacial bones, ate also described (6-12). In 1984, 41
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cases of parosteal osteosarcoma wete reported and none
of the scapula lesion were included (1). Schajowicz et al.
reported 64 cases of parosteal osteosatcoma. All the
lesions were from the long bones in their report (13).
Recently, in their most extensive review of 226 cases of
parosteal osteosarcoma from the Mayo Clinic, none of the
scapula lesion was included (2).

Radiographic findings show a well-defined, densely
osseous mass with irregular lobulation. A charactetistic
finding is a linear lucent zone, separating the tumot from
the subjacent cortex, except at its site of attachment.
Periosteal and high-grade sutface osteosatcomas must be
distinguished from parosteal osteosarcoma. The radio-
graphic pattern of periosteal osteosarcoma growth is sig-
nificantly different because the tumor elevates the peri-
osteum to produce Codman’s triangles and a fusiform
sutface enlargement. In addition, the mineralization pat-
tern of periosteal osteosarcoma is more delicate, feathery,
and often shows perpendicular striations. Patosteal osteo-
sarcoma can usually be distinguished from high-grade
sutface osteosarcoma on purely histological grounds in
biopsy samples (14).

Several studies have documented the difficuldes in
diagnosing patosteal osteosatcoma. The inability to diag-
nose the lesion cortectly often leads to inadequate initial
operative procedures. The differential diagnosis may in-
clude diverse entities such as myositis ossificans, fracture
callus, ossifying hematoma, osteochondroma, extraosseous
osteosarcoma, desmoplastic fibroma, and osteoma (1, 15-
17). In osteochondroma, roentgenograms show continuity
between the bone and the osteochondroma. In parosteal
osteosarcoma there is no such continuity. In osteochon-
droma the intertrabecular spaces contain fatty or hemato-
poietic matrow, wheteas in patrosteal osteosarcoma they
contain spindle cells. Myositis ossificans does not involve
the cottex of the bone but rather is a soft tissue mass.
Myositis ossificans shows much more cellularity than a
parosteal osteosatcoma. Most of the physicians did not
have much expetience to dealt with this rare location of
the patosteal osteosatcoma. They may be mistaken this
lesion as myositis ossificans ot osteochondroma leading to
wrong treatment on that patient.

It is now tecognized that cartilage may be an impot-
tant component in parosteal osteosarcoma (1, 2, 13, 15,
16, 18). Mote than 50% of all parosteal osteosatcomas
have a cartilaginous component, and in approximately 25
percent, the component is on the surface of the tumor.
It is important for pathologists and surgeons to recognize
the cartilaginous component so as not to mistake paro-
steal osteosarcomas for osteochondromas. In this pattic-
ular case, we were able to identify the cartilage cap at
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the periphery of the tumor.

REFERENCES

1. Campanacci M, Picci P, Gherlinzoni F, Guerra A, Bertoni F,
Neff JR. Parosteal osteosarcoma. J Bone Joint Surg 1984;
66B: 313-21.

2. Okada K, Frassica FJ, Sim FH, Beabout JW, Bone JR, Unni
KK. Parosteal osteosarcoma: a clinicopathologic study. J
Bone Joint Surg 1994; 69A: 366-78.

3. Umi KK, Dahlin DC, Beabout JW, Ivins JC. Parosteal oste-
ogenic sarcoma. Cancer 1976; 37: 2644-75.

4. Geschickter CF, Copeland MM. Parosteal osteoma of bone:
a new entity. Ann Surg 1951; 133: 790-807.

5. van der Heul RO, von Ronnen JR. Juxtacortical osteosarcoma.
Diagnosis, differential diagnosis, treatment, and an analysis of
eighty cases. J Bone Joint Surg 1967; 49A: 415-39.

6. Banerjee SC. Juxtacortical osteosarcoma of mandible: review
of literature and report of case. J Oral Surg 1981; 39: 535-8.

7. Bras JM, Donner R, van der Kwast WA, Snow GB, van der
Waal L. Juxtacortical osteogenic sarcoma of the jaws: review
of the literature and report of a case. Oral Surg Oral Med
Oral Pathol 1980; 50: 535-44.

8. Hinton CE, Turnbull AE, O’Donnell HD, Harvey L. Parosteal
osteosarcoma of the skull. Histopathology 1989; 14: 322-3.

9. Millar BG, Browne RM, Flood TR. Juxtacortical osteosar-
coma of the jaws. Br J Oral Maxillofac Surg 1990; 28: 73-9.

10. Newland JR, Ayala AG. Parosteal osteosarcoma of the max-
illa. Oral Surg Oral Med Oral Pathol 1977; 43: 727-34.

11. Tamarit LV, Pardo J. Parosteal osteogenic sarcoma: a clinico-
pathologic approach. Pathol Annu 1977; 12: 373-87.

12. van der Walt JD, Ryan JF. Parosteal osteogenic sarcoma of
the hand. Histopathology 1990; 16: 75-8.

13. Schajowicz F, McGuire MH, Araujo ES, Muscolo DL, Gitelis
S. Osteosarcomas arising on the surfaces of long bones. J
Bone Joint Surg 1988; 70A: 555-64.

14. Lindell MM Jr, Shirkhoda A, Raymond AK, Murray JA, Harle
TS. Parosteal osteosarcoma: radiologic-pathologic correlation
with emphasis on CT. Am J Roentgenol 1987; 148: 323-8.

15. Kavanagh TG, Cannon SR, Pringle J, Stoker DJ, Kemp HBS.
Parosteal osteosarcoma. Treatment by wide resection and pro-
sthetic replacement. J Bone Joint Surg 1990; 72B: 959-65.

16. Luck JV Jr, Luck JV, Schwinn CP. Parosteal osteosarcoma:
a treatment oriented study. Clin Orthop 1980; 153: 92-105.

17. Ritschl P, Wurnig C, Lechner G, Roessner A. Parosteal osteo-
sarcoma. 2-23 year follow-up of 33 patients. Acta Orthop
Scandinavica 1991; 62: 195-200.

18. Lorentzon R, Larsson S-E, Boquist L. Parosteal (juxtacortical)
osteosarcoma. A clinical and histopathological study of 11
cases and a review of the literature. J Bone Joint Surg 1980;
62B: 86-92.



