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High Grade Surface Osteosar coma
- Case Report -
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High grade surface osteosarcomais the most rare subtype of osteosarcoma arising on the sur-
face of bone, accounting for less than 1% of the total number of osteosarcomas. Only afew case
reports and studies have been reported in the world. In Korea, only one case out of 127 osteosar-
comas has been described up to now, but there was no information about the patient, clinico-
pathologic features and treatment. We experienced a case of high grade surface osteosarcoma in
the subtrochanteric area of a 66-year-old female and treated her with neoadjuvant chemothera-
phy, wide resection and limb salvage operation with tumor prosthesis and adjuvant chemothera-
phy. This tumor is identical to conventional high grade intramedullary osteosarcoma in histol-
ogy, treatment and prognosis. So, this tumor should be differentiated from other surface
osteosarcomas such as parosteal osteosarcoma and periosteal osteosarcoma.
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Osteosarcomas arising on the surface of
the bone have been classified into three sub-
groups: parosteal osteosarcoma, periosteal
osteosarcoma and high grade surface
osteosarcoma. High grade surface osteosarco-
ma is the most rare. According to Mayo
Clinic records from 1926 to 1996, high grade
surface osteosarcoma accounted for 8.9% of
surface osteosarcomas and less than 1% of
total osteosarcomas®. Only a few case
reports and studies were reported in the
world?**®. In Korea, one case of high grade
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surface osteosarcoma in 127 osteosarcomas
has been described up to now, but there was
no information about the patient, clinico-
pathologic features and treatment®.

Because of its poorer prognosis, more
attention is needed for its diagnosis and
treatment.

CASE REPORT

A 66-year-old female with a 4 months his-
tory of right hip and thigh pain was pre-
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Fig. 1. Plain anterior-posterior and lateral radiographs reveal that a 3x 4cm sized mass arise
on the medial surface of the subtrochanteric area. The mass has an irregular and indis-
tinct margin and exhibits moderate mineralization with a fluffy immature appearance.
Cortical thickening is present but Codman’ s triangle or spiculated periosteal reactionis

absent.

Fig. 2. Coronal(A) and axial(B) T1-weighted MR images with gadolinium enhancement reveal that the tumor shows
inhomogeneous low signal intensity with peripheral enhancement and suspicious extension to the adductor
muscle group with poorly defined margin. Thickening of the underlying cortex and ateration in the marrow

signal intensity are also noted.
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Fig. 3. (A)Gross specimen demonstrates that a tumor mass(6x 3x 3cm) is bulky and multilobulated and has a broad
attachment to the underlying cortex of the subtrochanteric area without intramedullary extension.
(B)Histologically, most of the tumor shows active proliferation of osteoblasts associated with neoplastic bone

formation(hematoxylin and eosin stain,x 100).

(C)The typical reticulated osteoid surrounded by a rim of osteoblasts is recognized by eosinophilic-staining
quality, glassy appearance and irregular contours(x 200).

(D)High power microscopic study shows a high grade(Broder grade 4) neoplasm characterized by cellular
atypia, marked pleomorphism, abundant osteoid production identical to features of conventional osteosarcoma

(x 400).

sented to our hospital. Physical examination
demonstrated swelling and a tender mass on
palpation in the medial side of the thigh.
Plain radiographs revealed that a 3x 4cm
sized mass arose on the medial surface of
the subtrochanteric area. The mass had an
irregular and indistinct margin and exhibit-
ed moderate mineralization with a fluffy
immature appearance(Fig. 1). There was no
evidence of distant metastasis on the chest
CT scan and the whole body bone scan. On

MRI, the tumor matrix appeared inhomoge-
neous low signal intensity with peripheral
enhancement. It had a poorly defined mar-
gin and a suspicious extension to the adduc-
tor muscle group. Thickening of the under-
lying cortex and alteration in the marrow
signal intensity were also noted(Fig. 2). The
diagnosis of primary high grade surface
osteosarcoma was made on an incisional
biopsy of the lesion. Neoadjuvant chemothe-
raphy was performed by T-20 treatment reg-

— 34 —



— 0o0oooooooo

080 0 10 20020 —

Fig. 4. Postoperative anterior-posterior and lateral radiography show limb-salvage operation
with tumor prosthesis.

imen for osteosarcoma (high dose methotrex-
ate(12 gm/m?), ifosfamide/bleomycin, adri-
amycin, cisplatin/doxorubicin : Memorial
Sloan Kettering Cancer Center, New York)
during preoperative 6 months period. The
surgery was composed of wide resection of
the tumor and limb-salvage operation with
tumor prosthesis(HMRS system, Howmed-
ica, U.S_A.) (Fig. 4). Adjuvant chemothera-
phy was performed with the same regimen.
Because of poor general conditions including
pseudomembranous colitis, pneumonia, uri-
nary tract infection and fungal sepsis, the
chemotheraphy was interrupted on the way.
Unfortunately, the patient died due to
pneumonia 11 months after the initial pre-
sentation. The resected specimen demon-
strated that a tumor mass(6x 3x 3cm) was
bulky and multilobulated and had a broad
attachment to the underlying cortex without
intramedullary extension(Fig. 3A). Micro-
scopic study showed a high grade (Broder

grade4) neoplasm characterized by cellular
atypia, marked pleomorphism and abundant
osteoid production identical to features of
conventional osteosarcoma(Fig. 3B-3D).

DISCUSSION

Upon reviewing clinical characteristics of
the high grade surface osteosarcoma, men
are affected more frequently than women
(male: female = 2: 1). This is in contrast to
parosteal osteosarcoma, in which females
outnumber males. The age at diagnosis
ranged from 8 to 70 years(averaging 25
years) and 70% of the patients were in the
second or third decade of life, which is simi-
lar to the age group of conventional osteosar-
coma. The most frequent location of high
grade surface osteosarcoma is mid-femur, in
contrast to tibial proximal metaphysis in
periosteal osteosarcoma and distal femoral
metaphysis in parosteal osteosarcoma®. The
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significance of the current case is that the
patient was a 66-year-old female and the
location was the subtrochanteric area.

Radiographically, the majority of lesions
showed dense to moderate mineralization
with a fluffy immature appearance. In con-
trast to parosteal osteosarcoma, lucent zones
between the tumor and the underlying cor-
tex were quite rare and radiating bony
spicules perpendicular to the long axis of the
bone, which are characteristic of periosteal
osteosarcoma, were sparse™”.

Histologically, these tumors are indistin-
guishable from conventional high grade
intramedullary osteosarcoma. When a high
grade surface osteosarcoma consists predomi-
nantly of chondroblastic elements, differen-
tial diagnosis from the periosteal osteosarco-
ma can be a problem. However, in the high
grade surface osteosarcoma, perpendicular
arrangement of chondral lobules and malig-
nant osteoid formation in the center of the
lobules, which are characteristic features of
periosteal osteosarcoma, are absent. To
exclude dedifferentiated parosteal osteosarco-
ma, an extensive examination of the speci-
men is essential. If there is a coexistence of
low-grade well-differentiated osteosarcoma
and high grade sarcoma, then dedifferenti-
ated parosteal osteosarcoma should be con-
sidered”.

In the treatment of this tumor, preopera-
tive chemotheraphy, adequate operative
treatment and postoperative chemotheraphy

are essential because its prognosis is similar
to those of conventional intramedullary
osteosarcomas. The treatment must be more
aggressive than in the lower grade parosteal

or periosteal osteosarcoma’’”?.

REFERENCES

1) CheungH, Lau RLK, Hsu SYC : Case report:
Primary high grade surface osteosarcoma. Clin
Radiol, 50:194-197, 1995.

2) Hermann G, Abdelwahab IF, Kenan S, Lewis
MM, Klein MJ : Case report 795: High grade sur-
face osteosarcoma of the radius. Skeletal Radiol,
22:383-385, 1993.

3) LeeHK,LeeSH, LeeCS, LeeCH : Osteosarcoma:
Thirteen-year experience. J Korean Orthop Assoc,
30:230-236, 1995.

4) Levine E, De Smet AA, Huntrakoon M :
Juxtacortical osteosarcoma: A radiologic and histo-
logic spectrum. Skeletal Radiol, 14:38-46, 1985.

5) OkadaK, Wold LE, Beabout JW, ShivesTC :
Osteosarcoma of the hand: A clinicopathologic
study of 12 cases. Cancer, 72:719-725, 1993.

6) OkadaK, Unni KK, Swee RG, Sim FH: High
grade surface osteosarcoma : A clinicopathologic
study of 46 cases. Cancer, 85:1044-1054, 1999.

7) Schajowicz F, McGuire MH, Araujo ES,
Muscolo DL, Gitelis S: Osteosarcomas arising on
the surfaces of long bones. J Bone Joint Surg, 70-A:
555-564, 1988.

8) Sonneland PRL, Unni KK : Case report 258: High
grade surface osteosarcoma arising from the
femora shaft. keletal Radiol, 11:77-80, 1984.

9) Wold LE, Beabout JW, Unni KK, Pritchard DJ :
High grade surface osteosarcoma, Am J Surg
Pathol, 8:181-186, 1984.



— O0ooooooooo -0 80 0 10 20020 —

|

000 00 (High Grade Surface) 00
-go oo -

00 0000 o000, oooooo',ooooo”

oo0o- Doo0O- O0O0- 000~ ooo”

000 O00igh grade surface) OO0O0 OO0 0000 0000 O0OO00 00OO O
oo, oooob oboobobb 190 0 ooobo oo.oooob bob oo bao
g0 0O 00000 0000 booooo, 000 bo 12000 OO0 0 100 000
o0 ooooooo oo bob oog, bbb b ooobob oD DbOob ODooo b
0O 000.00b0g eed OO0 OO0 O0ODO ODDOOOD OO0 OO ObD DOO 10
g ooobo,00 000 o0b 00,000 oo obbobo 0o b0 O OO DO
oo ooodd.b b0 b U OO DUooO b0 DoObbDbDbh Dooo ooo
U ooog ooo, bbb 0o ooooo oo oo oo OO0 oooo boo O o
goo oo ogoo, bbb obob 0ob bobo oooob oo bobob 0o Oob OOoo
g ooobbb b oob oooo.

o0 oo bbb oo bbb, boobo

oooo -0 o O

ooooo0 00 1963-2
gooo oooo

TEL : 064) 740-5111, FAX : 064) 743-3110, E-mail : bjlee@Hallahosp.co.kr




