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Abstract

Objective: To identify the clinical features in osteosarcoma and to investigate their influence on the prognosis
of children and adolescents presenting this disease.

Material and methods: The records of children and adolescents with osteosarcoma treated by the Bone Tumors
Group of the state of Rio Grande do Sul, Brazil, between January 1992 and December 2001 were reviewed.

Results: Fifty consecutive patients were included in this study. Mean age at diagnosis was 13 years (3-22); 68%
of the patients were males. The primary site of disease was the femur in 50% of the patients, tibia in 30%, pelvis
in 4%, humerus in 10%, fibula in 2% and other sites in 4%. Nineteen patients presented metastases at diagnosis
(38%). All patients received chemotherapy and were treated with three different schemes. As for surgical treatment,
26 patients (52%) had an amputation and 17 (34%) received conservative surgery. Serum lactic dehydrogenase >
1,000 UI/ml (p = 0.0159, log rank), tumor necrosis < 90% and presence of metastases had a negative influence
on prognosis. The overall 5-year survival was of 33.2±7.2% with mean follow-up of 36 months (6-126). Event-free
survival was 29.7±7%. The 5-year event-free survival in non-metastatic patients was 45±10.7%, and zero in
metastatic patients (follow-up of 78.4 and 18.7 months, respectively). Only two out of 19 metastatic patients are
alive and free of disease at 18 and 30 months respectively.

Conclusion: Metastatic disease at diagnosis, serum levels of serum lactic dehydrogenase > 1,000 UI/ml and
tumor necrosis < 90% are predictors of unfavorable prognosis. The excessively high incidence of metastatic patients
may suggest the presence of an aggressive pattern of disease in our population, or may indicate late diagnosis.
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Introduction

Osteosarcoma (OS) is a primary malignant bone tumor
that is more frequent in children, adolescents and young
adults and whose peak incidence occurs in the second
decade of life, accounting for approximately 5% of
malignant diseases among children and adolescents. 1,2

In the last 25 years, there has been a remarkable
improvement in the prognosis of OS patients, especially in
those with localized disease. Before the 1970s, these
patients were treated only with surgery, but more than
50% of them showed systemic recurrence of the disease
in less than six months and 90% of them died due to the
progression of the disease. After 1970, several randomized
studies showed that the combination of chemotherapy and
surgery significantly improved the cure rates.1 In the last
two decades, the quality of orthopedic prostheses has
been remarkably improved and conservative surgeries
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have been used more frequently; these improvements
have contributed to the better quality of life of these
patients.3

Patients with localized disease have a better prognosis
than those with metastatic disease. Age, volume, site,
and resectability of the primary tumor, as well as serum
LDH level and response to neoadjuvant chemotherapy
are clinical characteristics with known prognostic
importance. This way, patients with a favorable prognosis
may benefit from less aggressive treatments, whereas
the role of therapeutic programs that use cancer drugs
with a higher dose intensity or clinical trials with new
drugs has been investigated for patients at a higher risk
of recurrence.

Knowing the clinical characteristics of OS patients in
our setting allows for the identification of important
strategies for the development of therapeutic protocols
adapted to the Brazilian reality.

Materials and methods

The authors reviewed the medical records of 50
consecutive patients diagnosed with OS between January
1992 and December 2001. All patients were treated by an
interdisciplinary team, following the routines for diagnosis
and treatment discussed in a weekly meeting throughout
the study period. The inclusion criteria were: patients with
histological diagnosis of high-grade OS,4 age less than 22
years, and treatment compliance. This retrospective study
was approved by the Research and Ethics Committee of
Hospital de Clínicas de Porto Alegre.

The evaluation sheet included the following data:
gender, race, city of origin, birthdate, histological diagnosis,
site of the primary tumor and of the metastatic lesions,
symptoms at presentation, serum level of lactic
dehydrogenase (LDH) at presentation. Information about
clinical status, type of surgery, and tumor necrosis factor
was also collected.

Three consecutive treatment protocols, approved by
the Research and Ethics Committee of Hospital de Clínicas
de Porto Alegre (HCPA), were used during the study
period. The therapeutic strategies used in these protocols
consisted of chemotherapy before and after resection of
the primary tumor and of the metastatic lesions (if
present). The major objectives of providing presurgical
chemotherapy are to assess pathological response, to
favor conservative surgical treatment and to allow time for
the manufacture of prosthetic devices.

The following treatment protocols were used: European
Osteosarcoma Intergroup (EOI), which consisted of six
cycles of cisplatin and doxorubicin, between 1992 and
1995; Brazilian Osteosarcoma Protocol � Study IV, with
cycles of cisplatin, carboplatin and doxorubicin, between
1996 and 1999; and the Brazilian Protocol for Metastatic
and Non-Metastatic Osteosarcoma, in 2000, with cisplatin,
ifosfamide, and doxorubin, totaling nine cycles and two

more cycles of cyclophosphamide for patients with
metastases at diagnosis, after 2000.

The statistical data were assessed using Epi-Info,
including also the analysis of frequency variables and
survival curve (Kaplan-Meir method), and univariate
analysis of the major risk factors.

Results

The medical records of 50 consecutive patients
diagnosed with high-grade OS were reviewed. The age
range was 3 to 22 years (median of 13.5 years), with 34
male patients (68%) and 16 female patients (32%); 48
were white (96%) and two were black (4%).

Histological types were as follows: conventional: 41
patients (82%); teleangiectatic: seven patients (14%);
small cells: one patient (2%). This information could not
be retrieved from the medical records of one patient (2%).

The sites of the tumor were: femur: 25 (50%); tibia:
15 (30%); iliac bone: two (4%); humerus: five (10%);
fibula: one (2%). This information was lost in two cases
(4%).

Of 19 patients (38%) with metastatic disease at
diagnosis, 17 had pulmonary metastases, one had liver
metastases and one had bone marrow metastases.

As far as symptoms at diagnosis are concerned, 23
cases were related to trauma (46%) and 21 showed
pathological fracture (42%). Sixty-two per cent of the
patients had difficulty in walking; other symptoms included:
pain (78%), increase in volume (50%), edema (38%),
heat or calor (10%) and redness or rubor (8%).

The following treatment protocols were used: European
Osteosarcoma Intergroup (66%); Brazilian Osteosarcoma
Protocol � Study IV (12%); Brazilian Protocol for Metastatic
and Non-Metastatic Osteosarcoma (16%), and others
(6%).

With regard to surgical treatment, 26 (52%) patients
were submitted to amputation; 17 (34%) underwent
conservative surgery, among whom two received
autologous bone graft and arthrodesis, two were submitted
to conservative surgery with irradiated bone graft and
arthrodesis, one had extra-articular resection and
placement of an endoprosthesis, one had resection of the
tumor and vascularized fibular graft, one underwent
resection of the tumor, fibular graft and plate, and 10
received a conventional prosthesis. Of the remaining
patients, three refused to be operated on, and four
contained no information on their medical records.

Overall survival was 33.2±7.2% with an average
follow-up of 36.76 months (6-126) and disease-free
survival was 29.7±7% (Figure 1).

The tumor necrosis factor was assessed in 27 patients
(54%), and ranged from 5 to 100% (mean = 72%;
standard deviation of 29.6%). Of 12 patients with a tumor
necrosis factor equal to or greater than 90%, the overall
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survival was 61.4±15.3%; of 15 patients with a tumor
necrosis factor less than 90%, the overall survival was
35.7±12.8% (RR = 2.71 p = 0.011 and log rank = 0.0535)
(Figure 2).

The probability of disease-free survival at five years of
patients with nonmetastatic tumors at diagnosis was
45±10.7% and zero for metastatic tumors (mean follow
up of 78.4 and 18.7 months, respectively) (Figure 3); of
19 patients with metastatic disease, only two are not on
treatment and free of disease with a follow up of 18 and
30 months, respectively.

The probability of overall survival at five years was
33.2±7.2% with a mean follow-up of 36.8 months (6-126)
and disease-free survival was 29.7±7% (Figure 1).

Serum LDH levels were obtained at diagnosis in 44
patients (88%). Thirty eight patients with LDH levels lower
than 1,000 IU/ml had an overall survival of 32.9%±8.4%,
whereas in six patients with LDH greater than 1,000 IU/ml
the overall survival was 16.7%±15.2% (log rank =
0.0159).

After the treatment, 15 patients (30%) showed tumor
recurrence. The tumor recurred in the lung of 10 patients.
The treatment of the recurrent tumor consisted of
chemotherapy in five patients (34%), and chemotherapy
and surgery in eight patients (54%). Two patients did not
accept treatment

Discussion

The profile of the patients described in the present
study is not different from that observed in other studies.

Figure 1 - Disease-free survival curve.
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Most patients showed involvement of long bones, especially
of the femur and tibia, and predominance of conventional
histology. The presence of initial symptoms related to
trauma and/or pathological fracture in at least 25% of the
patients should serve as a warning to pediatricians, who
should consider the hypothesis of neoplasm in children
and adolescents with persistent trauma-related osseous
pain, and have a radiological investigation performed as
soon as possible. Suspicious bone lesions should be
biopsied, preferably by a surgeon with experience in bone
tumors. Once the histological diagnosis of OS is confirmed,
the extension of the disease has to be determined by
means of staging tests. The treatment of OS requires
resection with tumor-free margins and use of systemic
chemotherapy,5 even if the primary tumor has been
totally resected, because many patients have microscopic
metastatic disease.6

Three chemotherapy protocols were used during the
study period, with three distinct periods of inclusion in
different multi-institutional studies.

Some randomized studies have suggested that there
exists no difference in disease-free survival between
immediate surgery followed by adjuvant chemotherapy
and presurgical chemotherapy.7 However, most studies
recommend that the patient be submitted to surgery only
after being treated with chemotherapy. This approach has
allowed an increasing number of patients who respond
well to chemotherapy to benefit from conservative surgery.
In our study, a significant number of patients underwent
amputation, which results from the detection of a large
tumor at diagnosis, and has a possible negative effect on
survival;3 those patients who could be treated with
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Figure 2 - Overall survival curve according to the tumor
necrosis factor.
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conservative surgery benefited from bone grafts and
conventional prostheses, including three patients who
received irradiated autologous bone graft and arthrodesis,
as described in a recent case report.8 It is necessary to
highlight the importance of a careful evaluation of
candidates for conservative surgery, especially those with
large tumors. This decision should be preferably made by
an interdisciplinary team with experience in the
management of bone tumors.

Unfavorable prognostic factors for osteosarcoma include
the presence of metastatic disease at diagnosis,9 resection
of tumor with compromised margins,10 poor response to
chemotherapy,10 large tumors11 and elevated serum
levels of LDH.12  Male patients aged less than 10 years with
elevated serum levels of alkaline phosphatase also have
been suggested as having a poor prognosis.10 Quite
recently, certain molecular characteristics, such as the
presence of multiple-drug resistant gene,13 loss of
heterozygosity on the RB gene13 and increased expression
of HER2/erbB-2 genes,14,15 seem to be unfavorable to
prognosis.

The presence of metastatic disease has been regarded
as the worst prognostic factor in both univariate and
multivariate analyses; fewer than 20% of these patients
have a disease-free survival at five years.10 The less
favorable results in these patients are probably related to
the fact that they have a large tumor with less possibility

of total resection than to the fact that they are more
resistant to chemotherapy.10 The interval between the
onset of symptoms and diagnosis is shorter in patients
with metastatic disease than in patients with localized
disease, probably translating into a more aggressive
behavior of the disease in the former ones.11 Among
patients with metastatic disease, those with pulmonary
lesions tend to have a better response to the treatment;
however, patients with bone or bone marrow metastases
have an extremely limited prognosis.10 Of 19 patients in
our study with metastatic disease at diagnosis, only two
are still alive, with no signs of the disease. Therefore, in
the present study, the presence of metastasis at diagnosis
was invariably associated with recurrence, regardless of
the metastatic site.

We used serum LDH levels to know the extension of
the disease.12 In the Multi-Institutional Osteosarcoma
Study,16 elevated LDH level at diagnosis was related to
higher treatment failure and adverse prognostic factor
for patients with nonmetastatic OS of the extremities
submitted to adjuvant chemotherapy.1 The univariate
analysis of our patients revealed that only those patients
with a very high LDH level (> 1,000 IU/ml) were at
greater risks for recurrence. A larger sample would
allow us to observe the influence of intermediate levels
(above 2 standard deviations within the upper control
limit) of LDH over the prognosis.
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Figure 3 - Disease-free survival curve of patients with metastatic
tumors and nonmetastatic tumors.
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Several studies have consistently demonstrated that
tumor response to presurgical chemotherapy is an
important indicator of longer survival for patients with
localized disease;17 the level of response may be assessed
by determining the tumor necrosis factor by way of
magnetic resonance,17 by the histological determination
of the tumor necrosis factor in the resected specimen or
through clinical parameters.18-20 However, most studies
have used the histological grading of the tumor as a
criterion for tumor response. The assessment of the
histological response was made in only 54% of the
patients, but it allowed us to confirm the prognostic
importance of this variable.

In conclusion, the presence of metastatic disease,
serum LDH levels greater than 1,000 IU/ml at diagnosis,
or tumor necrosis factor less than 90% at presurgical
chemotherapy are poor prognostic factors. The excessively
large number of patients with metastatic disease at
diagnosis suggests that these patients have an aggressive
type of osteosarcoma, or else they are diagnosed too late
in our setting. We should attempt to establish the diagnosis
of OS as soon as possible. The treatment of these patients
in Brazilian studies is crucial for us to know the clinical,
epidemiological and biological characteristics of this type
of tumor, allowing us to improve treatment strategies.
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