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ABSTRACT

A retrospective analysis of conventional radiographic appearance of the appendicu-
lar skeletal related osteosarcoma patients, who came for pre-operative chemoembolization
was presented in 70 cases. The most common age range was 16-20 years old. Male to female
ratio was 1.3 to 1.

The presenting symptoms were pain and soft tissue mass. Central osteosarcoma occupied
90% of cases and the rest was its variant-telangiectatic type. Around knee involvement was
the most common area. Long bones predominated with rare flat bones involvement.

Every region of the bone may be involved, but 85% included metaphyseal region.
There was no isolated epiphyseal involvement. Usually the radiographic pattern was mixed
lytic and blastic and purely lytic lesion. There was no good correlation between the roentgen
appearance and the histologic type. The osteoid matrix represented 74%, chondroid matrix
14% and unclassified 13%. 81% had associated mass, and more than half of them were
larger than 5 cms. The sunburst or sunray, the Codman’s triangle or combined pattern
represented 66%, the rest was spiculated pattern and combined spiculated and Codman’s
triangle. The finding were not different from those reported by previous authors, except
epiphyseal plates were involved mainly in young children whose growth plates were not closed.
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INTRODUCTION

Osteosarcoma or osteogenic sarcoma is sec-
ond in frequency only to plasma cell myeloma as
a primary malignant neoplasm of the bone (1). It
is characterized histologically by proliferating tumor
cells that, in most instances, produce osteoid or im-
mature bone. Infrequently, such cells remain so im-
mature that osteoid or bone is not elaborated, lead-
ing to difficulties in tumor classification and to con-
siderable interest in identifying diagnostic methods
not dependent on routine microscopy. Extensive
modifications in the classification scheme of
osteosarcoma have appeared in recent years. Tra-
ditional systems using the designations of conven-
tional and parosteal tumors have been replaced owing
to the identification of many clinical, radiologic, and
histologic varieties of osteosarcoma, although no single
method of classification is accepted uniformly. Available

systems (2, 3, 4) employ such features as the precise
location of the tumor within the bone (intramedullary
or central, intracortical, surface, periosteal, or parosteal);
the degree of cellular differentiation (high grade or
low grade) ; the histologic composition (osteoblas-
tic, chondroblastic, fibroblastic, fibrohistiocytic,
telangiectatic, small cell); the number of foci of in-
volvement (single or multicentric); and the status
of the underlying bone (normal or the site of dis-
ease such as Paget’s disease, of injury as occurs with
a vascular insult or following irradiation, or of an-
other neoplasm, such as an osteochondroma, chondroma,
or osteoblastoma).

This study was a retrospective analysis of the
roentgenographic imaging of the proved cases of
osteosarcoma in 70 patients who came to receive
the chemoembolization of the tumors during the year
1987 and 1993, in Ramathibodi Hospital.

Department of Radiology, Ramathibodi Hospital, Rama 6 Street, Bangkok 10400, Thailand
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PATIENTS AND METHODS

Plain films of the involved bones of 70 pa-
tients were reviewed. The information concerned
were the sites of involvement, the radiographic pat-
terns, the associated soft tissue mass, the types of
the periosteal reaction and the types of the matrix.
The presenting symptoms were studied from the hospital
data. The types of histology were correlated with
the radiographic patterns.

RESULTS

There were 39 males and 31 females
ostesarcomatous patients. The age ranged from 5
to 48 years old, the most common range was be-
tween 16-20 years old. The males to females ratio
was 1.3 : 1. Table 1 showed the frequency of the
presenting symptoms. Pain was the most common
presenting symptom and some patients were thought
to have myalgia or tendinitis at first. The duration
of the symptoms before the diagnosis was 4 weeks
to 1 year, average time was 1-4 months. Conven-
tional osteosarcoma was the most common type (63/
70 or 90%). Its correlated histology was shown in
table 2. The osteoblastic type was the most com-
mon one, followed by chondroblastic, mixed form
and fibroblastic types. The unusual variants named
telangiectatic type was seen in 10%.

The knee was the most common location to
be involved by the tumor, representing 48/70 (69% )
; the distal femur was twice as common as the proximal
tibia. The proximal humerus was the third most common
site.

Metaphyses of long bones were the most common
location, appeared in 93% of cases. The epiphyseal
involvement alone was not present. Epiphyseal growth
plate extension occurred in 5/70 cases ( 7% ) and
involved mainly the young children whose growth
plates were not closed. The frequency of the in-
volved bones and their sites were presented in table
3 and 4.

More than half of the patients had mixed
osteolytic and osteoblastic radiographic appearance.
The purely osteolytic destruction pattern showed
permeative and/or moth eaten destruction. Some patients
had geographic destruction, causing difficulty in dif-
ferentiating from other primary bone tumors, such
as giant cell tumor, aneurysmal bone cysts, fibrosarcoma
or metastatic lesion. The correlation of the radio-
graphic pattern and the histology of osteosarcoma
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was performed and illustrated in the table 6. It seemed
to show no definite correlation.

The osteoid tumor matrix, appearing as cloudlike
density was the most common associated matrix.
The frequency of types of the matrix was shown in
the table 7.

The frequency of the mass and periosteal re-
actions appeared in the table 8 and 9. The sun-ray
, the Codman’s and the combination of both types
were among the majority. Usually, the tumor penetrated
the cortex into the surrounding soft tissue, causing
palpable mass and/or pathological fracture. We found
14/70(20%) of the patients had pathologic fracture
at the presentation. The central osteosarcoma showed
fracture 10/63 cases ( 16% ) and the telangiectatic
type 4/7 ( 57% ).

The mixed osteolytic and osteoblastic
osteosarcoma with osteoid matrix, sunray periosteal
reaction and associated mass was shown in Fig. 1.
The osteolytic type with Codman’s periosteal reac-
tion was shown in Fig. 2. The osteoblastic type with
spiculated periosteal reaction was demonstrated in
Fig. 3. The epiphyseal location with chondroblastic
matrix and soft tissue mass was in Fig. 4. The ex-
panding lesion simulated Giant cell tumor was in
Fig. 5. The osteoblastic type at the right clavicle with
spiculated periosteal reaction was in Fig. 6. The
spiculated osteoblastic osteosarcoma of the calca-
neum was shown in Fig. 7. The involvement of the
growth plate was seen in the case of Fig. 8. The patho-
logical fracture in the osteolytic type of the tumor
was shown in Fig. 9.

DISCUSSION

The larger series of roentgenologic analysis
of the osteosarcoma in Thailand was presented by
Kaewjinda( 5 ), in 1988. One hundred and twenty
five cases were studied, including bones of the extremities,
extremities-related bones, rib, skull, spine, mandible
and maxilla. However, there was no histologic correlation
as in this study.

Conventional osteosarcoma generally is seen
in the second and third decades of life (6-8), although
the neoplasm has been identified in patients of all
ages, including infants and very young children (9,10)
and the elderly (11,12). Clinical manifestations include
pain and swelling, restriction of motion, warmth and
pyrexia (6,7).

Most of the cases develop in the osseous struc-
tures about the knec; it is the distal portion of the
femur and the proximal portions of the tibia and
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Fig 1. Mixed lytic and blastic osteosarcoma arising in
meta-diaphysis of distal femur shows dense cloud
like osteoid tumor matrix, classical sunray peri-

osteal reaction and large soft tissue mass.

humerus that represent the areas involved most fre-
quently (6,13-16). With regard to the long tubular
bones, metaphyseal location predominates. Initial in-
volvement of the diaphysis occur in 2 to 11 percent
of cases (17-21). Although osteosarcoma may extend
into the epiphysis (22), especially when the physis
1s closed (23, 24), a primary epiphyscal origin is quite
rare (25,26).

The roentgenographic findings usually are
obvious at the time of the initial examination of the
patient. A mixed pattern consisting of both osteolysis
and osteosclerosis is most typical, with purely osteolytic
or osteosclerotic lesions being encountered less frequency
(27). Osteolysis is especially characteristic of the
telangiectatic variety. With regard to the tubular
bones of the appendicular skeleton, conventional
osteosarcoma usually is evident as an ill-defined,
intramedullary, metaphyseal lesion that has extended
through the cortex and produced a sizable soft tissue
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Lytic type osteosarcoma in meta-epiphysis of proximal
tibia with large area of bony destruction, soft tissue
extension and characteristic codman periosteal
reaction were shown.

Fig. 2 .

mass (28 ). Periosteal reaction in the form of Codman’
s triangle or with a “ sunray “ appearance ( 29,
30 ) and uncommonly, a pathologic fracture (6) are
additional radiographic features.

Five to 10 percent of osteosarcoma involve
the flat bones and may be more frequent in older
patients (12). Our results were similar to those reports
by other authors, except that the epiphyseal plates
involvement occurred in the children whose growth
plates were not closed.

Resnick (1) emphasized that the “gold stan-
dard “in the specific diagnosis of this tumor remains
the conventional radiograph and that those other
techniques (bone scintigraphy, arteriography, com-
puted tomography and magnetic resonance) are more
useful in defining the extent of the neoplasm and
its relationship to surrounding neurovascular struc-
tures and in evaluating the response of the tumor
to therapy.
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Fig. 3 Purely blastic type osteosarcoma in metaphysis of proximal tibia
with cloud like tumor matrix at the lesion extending into the adjacent
soft tissue was noted. Spiculated periosteal reaction was shown.

Fig. 4 Epiphyseal location of mixed largely lytic and few blastic osteosarcoma
arising in distal femur was demonstrated. There is cortical destruc-
tion at anterior aspect of the lesion with extension of tumor con-
taining chondroblastic type tumor matrix into the adjacent soft tissue.
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Fig. §

Lytic expanding type osteosarcoma involving
metaphysis and epiphysis of distal femur, simu-
lated Giant cell tumor. Note the focal increased
density of cloud like tumor matrix at proximal
part of the lesion, suggested bone forming tumor
of osteosarcoma.
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PAIN 42 CASES (60%)
| MASS 21 CASES (30%)
B PAIN & MASS 7 CASES (10%)

pain mass pain+mass

Table 1 : Frequency of the presenting symptoms

60 %
50 é
g 0] OSTEOBLASTIC 37 CASES (53%)
40 Z 8 CHONDROBLASTIC 15 CASES (21%)
30 g # FIBROBLASTIC 5 CASES (7%)
N % ® MIXED 6 CASES (9%)
g B TELANGIECTATIC 7 CASES (10%)
10 ¥
7
0 ¥ : r - . — 74

osteo chondro fibro mixed telan

Table 2 : Frequency of the histologic type of tumor
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45 ———————————— prox. femur —_— s
40 =——————+ = prox. fibula =——
35 == — —
— } femoral shaft
30 = — ¥ = =
— humeral shaft 00—
25 prox. tibia ="FieF"a—"—0 ——— =

ilium =

. = - - Py

15 i3 + = clavicle
prox. humerus scapular

10 = E— .
prox radius

. 2
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Table 3: Frequency of the sites of involvement

O DISTAL FEMUR 32 (46%)
PROXIMAL TIBIA 16 (23%)
@ PROXIMAL HUMERUS 6 ( 9%)
8 PROXIMAL FEMUR 3 (4.5%)
W PROXIMAL FIBULA 3 (4.5%)
® FEMORAL SHAFT 2 ( 3%)
00 HUMERAL SHAFT 2 ( 3%)
ILIUM 2 ( 3%)
B CALCANEUM 1 (1.5%)
W CLAVICLE 1 (1.5%)
W SCAPULA 1 (1.5%)
® PROXIMAL RADIUS 1 (1.5%)
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. =
Z { |0 META+DIAPHYSIS 31 CASES (48%)
Z META+DIA+EPIPHYSIS 15 CASES (23%)
Z B META+EPIPHYSIS 9 CASES (14%)
é B METAPHYSIS 6 CASES ( 9%)
é B DIAPHYSIS 4 CASES ( 6%)
. — il =
é =——— == =—°=
M= = = 77
E . . . . dia
meta+dia meta+dia+epi meta+epi meta
Table 4 : Frequency of involved location in the bones
= =
il —~ =
60 %
— B MIXED: LYTIC & BLASTIC 44 CASES (62.9%)
50
40 —
- > ® OSTEOLYTIC 19 CASES (27.1%)
20 — — W OSTEOBLASTIC 7 CASES  (10%)
10
0 L T T ﬁ/
mixed osteolytic osteoblastic
Table 5: Frequency of the radiographic patterns
PATHOLOGY
FINDING OSTEOBLASTIC CHONDROBLASTIC | TELANGIECTATIC FIBROBLASTIC MIXED
MIXED 22 12 2 3 4
LYTIC 11 2 5 2 -
BLASTIC 3 2 - 2

Table 6: Correlation of the radiographic finding and pathology
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80
70
60
50 OSTEOID 51 (73%)
40 @ CHONDROID 10 (14%)
30 B UNCLASSIFIED 9 (13%)
20
10
osteoid chondroid unclassified
Table 7: Frequency of types of matrix
&8 NO DEFINITE MASS 13 (19%)
B SIZE < 5 CM. 10 (14%)
B SIZE > 5 CM. 47 (67%)
no size < size >
def. 5 cm. 5 cm.
mass
Table 8: Frequency of the associated mass
7 [0 SUNRAYS & CODMAN 22 (31%)
%
/ @ SUNRAYS 13 (19%)
7
7 & CODMAN 1 (16%)
7
7 B SPICULATED 8 (11%)
7
7 W SPICULATED & CODMAN 9 (13%)
// .
/
sun ~ sun cod spicu spicu
+ +
cod cod

Table 9: Frequency of the periosteal reaction
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