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Abstract

Objective: The aim of this study is to analyze the epidemiology of osteosarcoma in children
and adolescents and its best therapeutic approach.

Data source: data was obtained from the Ministry of Health’s databases (TABNET), made
available by the Department of Informatics of the Unified Health System (DATASUS),
available at the following website (http://www.data-sus.gov.br). As the database is in the
public domain, it was not necessary to submit the project to the Research Ethics Committee.

Data synthesis: 51,901 cases of osteosarcoma were recorded in children and adolescents in
Brazil, with a homogeneous distribution throughout the study period. The 15-19 age group
accounted for the highest number of cases (41.2%) and also the highest mortality rate.

Conclusions: Osteosarcoma is a malignant and aggressive neoplasm which requires rapid
diagnosis and treatment, based mainly on chemotherapy and limb salvage surgery (LSS)
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Introduction

Osteosarcoma (OSC) is a rare type of malignant bone neoplasm,
with insidious onset and rapid progression, which mostly affects
children, adolescents and the elderly. It is an aggressive tumor that
arises from remodeled primitive cells of mesenchymal origin, hence
a sarcoma, which exhibits osteoblastic differentiation and produces
malignant osteoid. Being a solid, irregular and hard tumor due to
tumor spicules of calcified bone that radiate at right angles. OSC tends
to affect regions around the knee in 60% of cases, 15% around the hip,
10% in the shoulder and 8% in the jaw.?

The high prevalence in men than women, with a ratio of 1.4:1
is a curious statistic, however, it represents less than 1% of all
diagnosed cancer cases.** Its incidence peaks between the ages
of 10 and 19, accounting for about 2% of children (1 to 14 years)
and 3% of adolescents (15 to 19 years) with malignant neoplasia.’*
In older patients it occurs in an axial location, in contrast to young
patients who arise in the metaphysis of long bones.*” It is likely to
be associated with rapid bone proliferation, which correlates with the
growth spurt during puberty.’

Most tumors occur in the metaphyses of long bones and rarely in
other locations such as the craniofacial, thoracic and pelvic regions.?
However, some are located close to the central axis (spine, pelvis
and thorax), representing a substantially higher risk of death than
those of limbs/ extremities.” Axial location predicts worse prognosis
because of the ease of infiltration of vital organs and consequently
metastasization.*'® Although some cases of OSC are attributed to
hereditary diseases, for example Fraumeni syndrome, Rothmund-
Thompson syndrome and hereditary retinoblastoma, most appear to
be sporadic, with no certain etiology.'!

This proposed work has as objective the epidemiologic analysis
of osteosarcoma in children and adolescents associated with its best

therapeutic approach. Because it is an aggressive malignant neoplasm
common in this age group, the initial diagnosis and treatment through
clinical screening with studies based on randomized clinical trials, has
great relevance.

Methods

The present scientific work is a qualitative and quantitative clinical
investigation, retrospective, through an epidemiological study, whose
data were obtained from the databases of the Brazilian Ministry of
Health (TABNET), made available by the Department of Informatics
of the Unified Health System (DATASUS), available at the electronic
address (http://www.data-sus.gov.br). As this is a public domain
database, it was not necessary to submit the project to the Research
Ethics Committee.'>"?

The research gathers health data and involves the category of
neoplasic lesions in children with musculoskeletal involvement. The
study sample were patients under the age of 1 to 19 years diagnosed
with osteosarcoma in Brazil, during the years 2013 to 2022. Microsoft
Excel 2019 was used to analyze and prepare the data and graphs. The
search period in the databases used occurred from March 15, 2023
and June 15, 2023.

Inclusion criteria: During the search for articles in the databases
searched, the following criteria were included: Works published in the
last 10 years; studies that include diagnosis, treatment and prognosis
of children and adolescents with ostessarcoma; articles whose reading
of titles and abstracts related to the theme proposed by the study;
articles in Portuguese, English and Spanish.

The exclusion criteria: were articles that were not related to the
research theme; works referring to children and adolescents with other
neoplasms; studies on osteosarcoma analysis in the adult population;
articles whose language differs from those mentioned above.
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The articles used were selected from the SciELO, PubMed and
LILACS databases, using the terms “osteosarcoma”, “pediatrics” and
“osteogenic sarcoma” from the Health Sciences Descriptors platform

at <https://decs.bvsalud.org/>.

Results

Between 2013 and 2022, 51.901 cases of osteosarcoma were
registered in children and adolescents in Brazil, with homogeneous
distribution during the study period. The Southeast region accounted
for 38.1% of Brazilian records, followed by the Northeast with
32.8%. Although the North region had the lowest number of cases
when compared to the others (4.8%), it was the one with the highest
mortality rate, 4.22 per 100,000 inhabitants (Table 1).13

Table | Mortality rate due to osteosarcoma in Brazil'?

Region Mortality rate

North 4.22 per 100 thousand inhabitants
Southeast 2,11 per 100 thousand inhabitants
Northeast 1,96 per 100 thousand inhabitants

Center - West 1,90 per 100 thousand inhabitants

South 1,25 per 100 thousand inhabitants

The age group of 15 - 19 years represented the highest number of
cases (41.2%), while 10 - 14 years (38.0%), 5 - 9 years (15.5%), 1 - 4
years (4.2%) and under 1 year (0.7%) (Graph 1). In relation to the
mortality rate, it was significantly higher in patients between 15 and
19 years (2.66 per 100 thousand inhabitants) followed by those under
01 year (2.05 per 100 thousand inhabitants). The highest prevalence
was found in males (57.1%). Of the patients, 45.5% were brown.'?

m15-1% anos

m 10-14 anos

m=01lano 1-4anos m5-%anos

Graph | Prevalence of osteosarcoma cases by age group in Brazil during the
years 2013 - 2022."

During the period, 17.940 chemotherapies were performed for
the treatment of osteosarcoma in the study population (Table 2).
Corresponding to total hospital expenses of approximately 210 million
reais. In relation to days of hospital stay, 681.091 were computed,
with an overall average of 5.8 days. However, the North region had a
higher average hospital stay than the others, 9.3 days."

Table 2 Number of chemotherapies used for the treatment of osteosarcoma
in children and adolescents during the period 2012 - 2023

Region No. of Chemotherapies
Southeast 83
Northeast 6.08
South 2.082
Center - West 1.146
North 332
17.94
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Discussion

Osteosarcoma is a neoplasm that mainly affects children and
adolescents. The age group with the highest number of incidence was
15-19 years, also presenting the highest mortality rate, followed by
children under 1 year of age. Chemotherapy was used as treatment
in most cases of osteosarcoma in childhood and adolescence, totaling
17.940 procedures during the period.'

The Southeast region had the highest number of cases during
the study period, while the North showed the lowest statistical data,
although, when comparing the mortality rates of the different regions,
a high rate was observed in this region when compared to the others.
In addition, the average number of days of hospital stay per patient
found was considerably higher in the North region. A scenario such as
this reflects the need to search for possible causes of low investments
in an area that presents long hospital stays without administration of
effective treatment linked to high mortality rates.'®

Bone tumor in pediatric patients is a unique factor that puts
children’s health at risk.'* Being a highly aggressive cancer,
osteosarcoma can lead to metastasis to bone marrow, lung and other
tissues in the early stage of the disease.'>!® Tumors of the spine, chest
and pelvis have a significantly higher risk of death than those of the
limbs and skull.’

Osteosarcoma is initially identified on plain radiographs when the
patient reports pain. The next step in diagnosis is contrast-enhanced
MRI of the affected bone as well as adjacent bones. Histological
diagnosis is based on findings in samples stained with hematoxylin
and eosin, even though OSC has a wide morphological spectrum.!’
In addition to imaging the primary tumor, chest CT is essential for
initial staging, as this tumor commonly metastasizes to the lung. A
bone scan or PET-CT scan is usually recommended to assess for bone
metastasis.'®

Previous studies show that some prognostic factors: age, tumor
location, type of surgery and local recurrence, affect the survival
of patients."” Age is an independent risk factor for malignant bone
tumors in children, with a lower survival rate for older children.'®

Therapeutic management has changed over time; previously,
before neoadjuvant chemotherapy, amputations and disarticulations
were the dominant therapies, with a 5-year overall survival rate of
only 20%." In the current era, chemotherapy of OS consists of five
drugs: high-dose methotrexate with leucovorin salvage, doxorubicin
(adriamycin), cisplatin, ifosfamide and etoposide. With the use of
effective neoadjuvant chemotherapy in the 1970s, limb salvage
surgery (LSS) was highlighted as a potential therapy.”® Usually,
LSS has physiological and functional advantages over traditional
amputation procedures when agreed with neoadjuvant or adjuvant
chemotherapy.?!

As for radiotherapy, its indication in children is controversial.
Since it can cause a delay in bone or organ development, even if it
has a therapeutic effect on tumors, it will affect the quality of life in
the future.?

In response to treatment, when assessed radiologically, this tumor
tends to increase in size, because of mineralization of the stromal
tissue with tumor necrosis. Even if the tumor has few residual viable
tumor cells after therapy, it will still occupy a considerable volume
because of the matrix produced by the malignant cells, which do not
disappear with cell death. Therefore, objective radiographic response
is rare in OSC, even with complete tumor necrosis after neoadjuvant
chemotherapy in newly diagnosed patients.>* Despite this, increasing
tumor size does not correlate with disease progression.?
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Conclusion

The incidence of the disease, according to the age group, was
from 15 to 19 years, showing a higher mortality rate followed by
children under 1 year, with a higher prevalence in males. Between
the five regions of the country, the Southeast exposes the largest
number of cases, while the North presents the lowest statistical data,
however, in relation to mortality rates, this region has the highest rate
and the highest average number of days of hospitalization. Since it
is a malignant and aggressive neoplasm, and of great importance a
rapid diagnosis and initiation of treatment, which is based mainly on
chemotherapy and LSS, as adjuvant therapy. Regarding radiotherapy,
its use is questionable because it affects the development of organs
and osteoarticular apparatus.
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