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OBJECTIVE: To evaluate the most significant features of parosteal osteosarcoma and to describe the most
frequent findings on conventional radiology. MATERIALS AND METHODS: A retrospective study was per-
formed including 26 cases of patients with parosteal osteosarcoma from the archives of “Clube do Osso”,
Rio de Janeiro, RJ, Brazil, with analysis of main clinical and radiological findings. RESULTS: The disease was
prevalent in female patients in the third decade of life. Main clinical findings were the increase in volume on
the site of the tumor (77% of cases) and local pain (68% of cases). The most frequent site of tumor was the
popliteal fossa (40%), and metaphyseal involvement has occurred in 92% of cases. The most frequent ra-
diological findings were densely mineralized lesions on juxtacortical locations, and irregularly thickened ad-
jacent host cortex (92.3%), with adherence areas being observed in 88.5% of cases, besides lobular (50%)
or irregular (38.5%) tumor margins. Also, a radiolucent line between the tumor and the adjacent bone (48%),
a denser mineralization on the basis than in the periphery of the tumor (42.3%), and a small rate of peri-
osteal reaction (15.4%) were found. CONCLUSION: Although computed tomography and magnetic reso-
nance imaging are important modalities for identifying some aspects of parosteal osteosarcoma, conven-
tional x-ray is essential in the initial evaluation of this type of lesion, most frequently allowing differential
diagnosis with other surface bone lesions.
Keywords: Parosteal osteosarcoma; Bone radiology.

Osteossarcoma parosteal: aspectos na radiologia convencional.

OBJETIVO: Avaliar os achados clínicos mais importantes do osteossarcoma parosteal e descrever os seus
aspectos mais comuns na radiologia convencional. MATERIAIS E MÉTODOS: Estudo retrospectivo com 26
pacientes com osteossarcoma parosteal, provenientes do arquivo do Clube do Osso, Rio de Janeiro, RJ, e
análise dos principais achados clínicos e aspectos radiológicos. RESULTADOS: A doença predominou em
pacientes do sexo feminino e teve idade média de acometimento na terceira década de vida. Os achados
clínicos mais freqüentes foram o aumento do volume no local do tumor (77% dos casos) e a dor local (68%
dos casos). O local mais comum de tumor foi o oco poplíteo, com 40% dos casos, e houve envolvimento
metafisário em 92% dos tumores. O aspecto radiológico mais comumente encontrado foi de lesão bem
mineralizada e intimamente justaposta à superfície óssea, com o córtex adjacente irregularmente espessado
(92,3% dos casos), observando-se área de adesão a este (88,5% dos casos), além de margens tumorais
lobuladas (50% dos casos) ou irregulares (38,5% dos casos). Evidenciaram-se, também, linha radiolucente
entre o tumor e o osso adjacente (48% dos casos), padrão de mineralização mais denso na base do que na
periferia (42,3% dos casos) e pequena ocorrência de reação periosteal (15,4% dos casos). CONCLUSÃO:
Apesar de a tomografia computadorizada e a ressonância magnética serem importantes na identificação de
alguns aspectos do osteossarcoma parosteal, a radiologia convencional é altamente sugestiva deste tumor
e permite, na maior parte dos casos, o diagnóstico diferencial com outras lesões da superfície óssea.
Unitermos: Osteossarcoma parosteal; Radiologia óssea.
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INTRODUCTION

Osteosarcoma is a tumor arising from
the osteogenic matrix, and is the most fre-
quent primary malignant tumor of bone in

youngsters(1). It may be localized inside or
on the surface of the bone; and in this case
it may occur in the cortical bone (intracor-
tical), in adjacent soft tissues (extra-os-
seous), or in the periosteum (juxtacorti-
cal)(2).

Juxtacortical osteosarcomas are rare
(8%–10% of all osteosarcomas)(1) and can
be classified into: parosteal, periosteal and
high-grade surface types(3,4). These types
are characterized according their origin, re-
spectively from the external periosteal
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layer, internal periosteal layer, or from any
site of the periosteum, but histologically
identical to the conventional osteosar-
coma(2). On its turn, parosteal osteosarco-
mas can be subdivided into conventional
and dedifferentiated(1,5,6).

Parosteal osteosarcoma is the most
common subtype of juxtacortical osteosa-
rcomas, accounting for 75% of them, with
a better prognosis(7). The incidence is high-
est in the third and fourth decades of life(8–

10) most frequently affecting women(7,9–12).
Its most frequent presentation is a mildly
painful mass(7,13,14) in the posterior distal
region of the femur (12,15,16). Occasionally,
areas of dedifferentiation for a high grade
sarcoma may arise inside a pre-existent
low-grade lesion, both at the tumor presen-
tation (synchronic), and after one or more
recurrences (metachronic), in this case with
worse prognosis(7,11,16–19).

Generally, histological findings associ-
ated with conventional x-ray are distinc-
tive, allowing differentiation between
parosteal osteosarcoma and other surface
osteosarcomas as well as other lesions with
which they are frequently confused. Prog-
nosis and management are determined by
the extent and histological grade of the tu-
mor(20).

The objective of the present study was
to analyze the most significant clinical
findings of parosteal osteosarcoma, and to
describe the most frequent findings on con-
ventional radiology.

MATERIALS AND METHODS

A retrospective study was performed in-
cluding 26 cases of patients (nine males, 16
females, one unspecified) diagnosed with
parosteal osteosarcoma from the archives
of Clube do Osso (Bone Club), in Rio de
Janeiro, RJ, Brazil, gathering up radiologi-
cal and anatomopathological documenta-
tion of more than 6,000 cases of bone dis-
eases. The patients came from several pub-
lic and private hospitals and clinics, in the
period between 1960 and 1995, with his-
topathological confirmation of parosteal
osteosarcoma.

The patients’ dossiers were reviewed for
collection of data such as sex, signs and
symptoms, as well as symptoms duration
at the moment of the diagnosis.

Plain films of the 26 patients were
evaluated, and the following main aspects
of the lesion were defined: localization in
relation to the affected bone and preferen-
tial region; shape; margins; interface with
the adjacent cortex, mineralization pattern
and presence of medullary invasion, radi-
olucent line and periosteal reaction.

RESULTS

a) Clinical considerations

The mean age of the patients was ap-
proximately 23.6 years, the oldest patient
with 47 years and the youngest with six
years of age. The peak of incidence oc-
curred in the second and third decades of
life, with 17 patients (65.4%) in this age
range.

As regards the sex of the patients, 16
were female (61.5%), nine male (34.6%),
and in one case this information was un-
available. Therefore, women were prefer-
entially affected with a male-to-female ra-
tio of 1:2.

Information on signs and symptoms
were available for 23 cases. The most fre-
quent clinical finding was increase in local
volume of the tumor which was visible or
palpable in 18 patients (78.3%); in seven
patients, the tumor was painless. Pain in the
affected site was the second most frequent
clinical finding, present in 16 (69.6%) pa-
tients; five of these latest presented only
pain. Also, limitation of the adjacent joint
movement amplitude was observed in four
cases (17.4%) and report of a previous
trauma in five cases (21.7%).

The duration of symptoms until the mo-
ment of the diagnosis was quite variable.
Of the 19 patients whose information were
available, 11 presented symptoms for one
to twelve months, seven for one to five
years, and one patient had symptoms for
more than five years. No patient presented
symptoms for less than one month.

b) Radiological findings

The evaluation of all the 26 patients was
based on conventional radiology findings.

As regards the skeletal tumor location,
the most frequent site was the distal femur
in 16 cases (61.5%), 11 of these cases
(68.7%) with involvement of the distal
posterior femoral region (popliteal fossa).

The second most frequent site was the
proximal tibia, with four cases (15.4%),
followed by the middle femur with two
cases (7.7%), one of them in the femoral
amputation stump, and the proximal hu-
merus, also with two cases (7.7%). The two
remaining tumors originated respectively
from the distal fibula and proximal femur
(7.7%). Therefore, all the tumors occurred
in the appendicular skeleton, and 20 pa-
tients (76.9%) presented a tumor around
the knee.

Twenty-four tumors (92.3%) involved
the metaphysis: 11 were metaphyseal and
diaphyseal, five affected only the metaphy-
sis, six affected all the regions, and two were
metaphyseal and epiphyseal. The two re-
maining tumors were exclusively epiphy-
seal.

The typical radiographic finding present
in all of the cases was an ovoid or spheri-
cal mass, with bone density and in close
juxtaposition to the bone surface.

In 13 (50%) cases the tumors were seen
as lobular masses (Figures 1 and 2), with
irregular margins in ten cases (38.5%) e
smooth margins in three cases (11.5%).

The majority of tumors (88.5%) ap-
peared as a mass attached to the underly-
ing cortical bone, and the smallest ones
presented with smaller areas of cortical
adhesion, but as the tumor grew they also
increased. Because of overlapping between
tumor and host bone, the adherence areas
could not be evaluated in three cases
(11.5%).

The small lesions were eccentric and, as
the tumor increased, tending to wrap
around the host bone (Figures 2 and 3).
This has occurred in 20 cases (76.9%). This
trend to wrap around the bone led to the ra-
diolucent line obliteration; also, because of
structures overlapping, the identification of
possible medullary invasion, besides the
previously mentioned cortical adhesion by
means of conventional x-ray became diffi-
cult.

In 24 patients (92.3%) there was reac-
tive sclerosis of the adjacent cortex, result-
ing in cortical thickening (Figure 4).

A radiolucent line between the tumor
and the adjacent cortex, except in the area
of the tumor attachment to the cortex, was
observed in 13 cases (50%).

The classical pattern of tumor mineral-
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ization — a denser mineralization on the
base than in the periphery of the tumor
(Figures 1, 2 e 3) — was found in 42.3%
of cases. Other mineralization patterns
found were: amorphous pattern (23.1%),
uniform pattern (23.1%) and lobulated
pattern (11.5%).

Periosteal reaction was present in four
cases (15.4%) with formation of a Cod-
man’s triangle (Figure 4) in two, and peri-
osteal thickening with calcification (Figure
5) in one case.

Finally, it is important to note that al-
though there is no report on follow-up for
the majority of patients, three cases corre-
sponded to local recidivation.

DISCUSSION

Osteogenic sarcomas (osteosarcomas)
are the most frequent malignant bone tu-
mors in children and young adults, consti-
tuting about 15% of primary bone tu-
mors(21). Other most common bone sarco-
mas are chondrosarcoma and Ewing’s sar-
coma(22–24).

In the present study, the mean age of the
patients was approximately 23.6 years,

Figure 1. Anteroposterior x-ray of proximal femur

showing a lobular mass adhered to the bone

through a broad base, more densely mineralized on

its base than in the periphery.

A B

Figure 2. Anteroposterior x-ray of scapulohumeral joint, with external (A) and internal (B) rotation, show-

ing a lobular mass on the proximal humerus, attached to the underlying cortex tending to wrap around

the host joint.

Figure 3. Anteroposterior (A) and lateral (B) x-rays of distal femur showing radiodense sessile mass on

the bone cortical surface, localized in the popliteal fossa, and tending to wrap around the host bone.

A B

with peak of incidence in the second and
third decades of life. This finding was a
little different from the majority of pub-

lished studies, where the peak of incidence
occurs ten years latter, in the third and
fourth decades of life(2,4,9,11,20,25,26). Schajo-
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wicz et al.(4), have studied 64 cases with
81% of the patients with more than 20 years
of age, while Jelinek et al.(27) have reported
a mean age of 31 years (n = 60). Okada et
al.(13), who have presented the largest ca-
suistic in the literature, with 226 cases, re-
ported a mean age of 28 years, similarly to
Temple et al.(9), with 38 patients (mean age
= 28.9 years), Johnson et al.(25), with 33
patients (mean age = 33 years), and Cas-
sone et al.(26), with 29 patients (mean age
= 25.3 years).

As regards the patient’s sex, women
were preferentially affected — 61.5%
women (n = 16), 34.6% men (n = 9) and
one patient whose sex was not reported —
, with a 2:3 men/women ratio. This higher
female prevalence is in agreement with
several authors(2,4,7,9,12,13), with a similar 2:3
men/women ratio reported by Okada et
al.(13) (n = 226).

Regarding signs and symptoms, in the
present casuistic, the most frequent clini-
cal findings were increase in local volume
of the tumor in 18 patients (78.3%), local
pain in 16 (69.6%). Also, limitation of the
adjacent joint movement amplitude was
observed in four cases (17.4%), and report
of previous trauma in five cases (21.7%)
These clinical findings are similar to those
described by several other studies(2–4,7,

13,14,26). Okada et al.(13) have reported the
following symptoms as the most frequently
found: localized edema in 54% of patients
(n = 102), and pain in 35% (n = 66); the
following signs have been observed: a mass
in 86% of patients (n = 81), and limitation
of the adjacent joint movement amplitude
in 33% of cases (n = 31). There was a his-
tory of previous trauma in only 19 cases
(8.4%). According to Schajowicz et al.(4),
a trauma just attracts attention to already
existing lesions, rather than causing them
to appear.

In the present study, all the tumors were
situated in long tubular bones, the popliteal
fossa being the most frequent site (40% of
cases). This finding is in agreement with all
the other series(1,7,12,14,20,25–27). Also, 76% of
the lesions involved bones around the knee,
a rate similar to those reported by Resnick
et al.(3) and Spina et al.(1) (70%), and John-
son et al.(25) and Cassone et al.(26) (72%).

The preference of the tumor for a spe-
cific site in the bone affected was a remark-

Figure 5. Anteroposterior (A) and lateral (B) x-rays of middle third and distal femur. Extensive radiodense

lesion involving the diaphysis and distal metaphysis, showing periosteal thickening with calcification.

A B

Figure 4. Anteroposterior (A) and lateral (B) x-rays of distal femur. Juxtacortical mass arising from the

popliteal fossa, showing pronounced cortical thickening and periosteal change (Codman triangle). Also,

a lateral bone bulging is observed.

A B
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able characteristic of parosteal osteosar-
coma. The metaphysis was affected by
92.3% of tumors, and 7.7% were restricted
to the diaphysis. These percentages are in
agreement with the expected ratios; Partovi
et al.(16) have reported 90% of lesions in-
volving the metaphysis, and 10% involv-
ing only the diaphysis, while Okada et al.(13)

have found respectively 91% and 9%. Both
the present study and other studies in the
literature, have found no tumor restricted
to the epiphyseal region.

Temple et al.(9), with a 38-patient casu-
istic, have radiographically described all
the lesions as densely mineralized and in
close juxtaposition to the bone surface.
These features we also observed in all the
cases in the present study.

Okada et al.(13), evaluating 226 patients,
demonstrated that the most frequently
found external edge of tumors was the
lobulated one (60%), followed by irregu-
lar edges (17%) and smooth edges (16%).
In the present study, similar results were
found, the lobulated edge being the most
frequently found (50%), irregular (38.5%),
and smooth (11,5%), less frequently found.
These results are in agreement with other
studies in the literature(1,4,11,15,27), generally
describing these tumors with lobulated or
irregular margins.

Twenty-three of the 26 tumors (88.5%)
were attached to the bone cortex; and in
three of them (11.5%) the adhesion could
not be evaluated because of overlapping
between the lesion and the host bone.
Okada et al.(13) have reported 70% of tu-
mors attachment to the underlying bone
cortex, and in 24% of tumors this attach-
ment could not be evaluated due the same
above mentioned reasons.

In 76% of cases, the tumor involved the
bone as its size increased, likewise in sev-
eral other studies(3,11,15,20,27).

Hudson et al.(28) and Pérez et al.(11) have
reported an irregular thickening of the ad-
jacent cortex, which was also observed in
92.3% of patients in the present study.
Okada et al.(13), with 226 patients, have re-
ported cortical thickening in only 29% of
cases.

In the present study, intramedullary ex-
tension of the tumor could not be found. In
their study, Okada et al.(13) mentioned that
the medullary involvement was more

clearly seen on computed tomography or
magnetic resonance imaging, evidenced in
37 (22%) patients evaluated in transverse
sections.

In the present casuistic, a radiolucent
line between the tumor and the adjacent
bone was observed in 13 cases (50%), with
a tendency to obliteration in tumors involv-
ing the bone. This fact has been reported
by several authors(3,11,15,20,27); Okada et
al.(13) have observed this radiolucent line in
58% of 226 lesions, with difficulty in iden-
tifying it by conventional radiology in the
remaining lesions because of structures (tu-
mor and adjacent bone) overlapping.

Some authors(2,3,18) have described a
classical lesion mineralization pattern,
denser on the base than in the periphery; in
the present study this pattern was found in
42.3% of cases (n = 11). Also, an amor-
phous pattern of mineralization was found
in 23.1% of patients, a uniform pattern in
23.1%, and a lobulated pattern in 11.5%.
Okada et al.(13) have observed this classi-
cal pattern of mineralization in a still lower
percentage, only 15%.

The periosteal reaction, absent in the
majority of cases according to some au-
thors(2,11,26), was observed in only four cases
in the present study (15.4%). A similarly
low rate was reported by Okada et al.(13),
with only 6% of tumors presenting peri-
osteal reaction.

In summary, the main findings of con-
ventional radiology in all of the cases were
a densely mineralized lesion in close jux-
taposition to a bone surface, with the adja-
cent cortex irregularly thickened, besides
areas of cortical attachment and irregular
and lobulated margins. Also, a radiolucent
line between the tumor and the adjacent
bone was typically evidenced, besides a
denser mineralization pattern on the base
than in the periphery, and a mild periosteal
reaction.
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