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ABSTRACT

Objective: Evaluate risk factors related to clinical evolution 
and dedifferentiation of parosteal ( juxtacortical) osteosar-
coma to high-grade osteosarcoma. Methods: Retrospective 
cohort study performed over a period of 25 years, using data 
from medical records of patients diagnosed with parosteal 
osteosarcoma. The data were submitted to statistical anal-
ysis by Fisher’s exact test and Student’s t-test. Results:  
Of the 326 patients treated for osteosarcoma, we identified 17 
patients diagnosed with parosteal osteosarcoma. Of these,  
4 (23.5%) were not actually diagnosed with parosteal osteo-
sarcoma and 4 did not have the minimum data required for 
analysis, being excluded from the study. Of the 9 patients studied,  
we observed that 3 (33.3%) evolved with tumor dedifferentiation 
to high-grade osteosarcoma. Moreover, 2 (66.7%) had local 
recurrence and 2 (66.7%) metastases. Conclusion: Age, sex, and 
the tumor size were not directly related to the dedifferentiation 
from parosteal osteosarcoma to high-grade osteosarcoma.  
The most aggressive clinical evolution – presence of local recur-
rences and metastasis – in parosteal osteosarcoma occurred 
in tumors with dedifferentiation, however, we cannot associate 
each other as cause and effect, but as related factors. Level of 
Evidence IV, Case Series.

Keywords: Bone Neoplasms. Clinical Evolution. Osteosarcoma, 
Juxtacortical. Recurrence. Risk Factors.

RESUMO

Objetivo: Avaliar fatores de risco relacionados à evolução clínica 
e à desdiferenciação do osteossarcoma justacortical (parosteal,  
paraosteal) em osteossarcoma de alto grau. Métodos: Estudo de coor-
te retrospectiva realizado num período de 25 anos. Foram utilizados 
dados de prontuários de pacientes com diagnóstico de osteossarco-
ma parosteal que, em seguida, foram submetidos à análise estatística 
pelo Teste Exato de Fisher e pelo Teste t de Student. Resultados: Foram 
tratados 326 pacientes com diagnóstico de osteossarcoma, dos 
quais 17 (5,21%) receberam diagnóstico de osteossarcoma parosteal,  
4 (1,22%) foram diagnosticados com osteossarcoma convencional e 
4 (1,22%) não tinham dados mínimos necessários para análise, sendo 
excluídos do estudo. Dos 9 (2,76%) pacientes estudados, 3 (0,92%) 
evoluíram com desdiferenciação do tumor para osteossarcoma de 
alto grau. Dois (0,84%) pacientes apresentaram recidiva local e 2 
(0,84%%) apresentaram metástases. Conclusão: Os fatores idade, 
sexo e volume do tumor não estão diretamente relacionados com a 
desdiferenciação do osteossarcoma parosteal para osteossarcoma de 
alto grau. Apesar de a evolução clínica mais agressiva – presença de 
recidivas locais e metástase – no osteossarcoma parosteal ter ocorrido 
nos tumores com desdiferenciação, não é possível estabelecer 
uma relação de causa e efeito, apenas considerá-las como fatores 
relacionados. Nível de Evidência IV, Série de Casos.

Descritores: Neoplasias Ósseas. Evolução Clínica. Osteossarcoma 
Justacortical. Recidiva. Fatores de Risco.

INTRODUCTION

Osteosarcoma is the most common primary bone tumor, excluding 
hematopoietic intraosseous tumors. In its conventional form, it is 
a malignant tumor of high grade that produces an immature bone 
matrix called the osteoid. Generally, this lesion attacks the bone 
marrow region.1,2

Tumors originated from the bone surface are 20 times less frequent 
and, for the most part, are of low grade. According to the World 
Health Organization, surface variants are parosteal steosarcoma 
(parosteal or juxtacortical), periosteal osteosarcoma, and high-grade 
surface osteosarcoma.2 They correspond to 5%, 1.5%, and 0.5% 
of all cases of osteosarcomas.2,3
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Parosteal osteosarcoma was first described by Geschickter and 
Copeland in 1951 as “osteoma parosteal.”2,4 This is a low-grade 
malignant tumor that is located in the metaphysis of long bones, 
with the distal femur (popliteal region) being the most frequent 
site.2,5 Its incidence is higher in females, affecting mostly young 
adults between 20 and 40 years of age.2,3,5-7

This tumor has a slow growth and may transform into a tumor 
with a high degree of malignancy, the dedifferentiation.6 However, 
systemic metastases are rare.6-8

Multiple treatment options for parosteal osteosarcoma are 
described, but most services opt for surgical resection of the 
tumor with wide margins and reconstruction with bone graft or 
endoprosthesis without neoadjuvant or adjuvant treatment.5-9

Surgery performed with satisfactory margins seems to be the most 
important prognostic factor, since inadequate margins have been 
reported in association with local recurrence, dedifferentiation, 
and metastases, therefore, they have appeared as a negative 
predictor for a disease-free survival.5,10-13

Dedifferentiation is reported among 8-45% of cases. It may occur 
as a primary event for a high-grade sarcoma (malignant fibrous 
histiocytoma or conventional osteosarcoma) being juxtaposed 
to the low-grade or secondary fibrous component after multiple 
recurrences of an originally low-grade tumor.2,7,10 In this process 
there is an increase in the metastatic rate compared to conventional 
parosteal osteosarcoma.5,10-14

Our study aims to evaluate the clinical evolution of patients diag-
nosed with parosteal/juxtacortical osteosarcoma and to identify 
probable factors related to the dedifferentiation of parosteal 
osteosarcoma into high-grade osteosarcoma.

METHODS

A retrospective cohort study was conducted at the Institute of 
Pediatric Oncology–GRAACC/UNIFESP to evaluate patients with 
parosteal osteosarcoma that evolved into tumor dedifferentiation 
to high-grade osteosarcoma. The STROBE guideline was followed 
for retrospective studies, Figure 1 shows the stratification of 
the sample.15

Total number of osteosarcomas 
in the studied period

N = 325

Identified in the medical records 
as parosteal osteosarcoma

n = 17

Eligible for study
n = 9

Dedifferentiation
n = 4

High grade osteosarcoma
n = 3

Low grade chondrosarcoma
n = 1

Maintained diagnosis 
of parosteal 

osteosarcoma 
n = 5

Not eligible for study n = 8
Lack of data n = 4

Divergent diagnoses n = 4

From 01/01/1993 to 31/12/2018, 17 patients diagnosed with parosteal 
osteosarcoma were treated in our service, which corresponded to 
5.2% of the cases of osteosarcoma (326 patients). We performed a 
retrospective analysis of the medical records and anatomopathological 
reports of these patients. Of the 17 patients evaluated, 4 (23.5%) did 
not have a confirmed diagnosis of parosteal osteosarcoma by the 
anatomopathological study of the surgical specimen. Four (23.5%) 
patients did not present, in their medical records, the minimum 
data necessary for analysis. Thus, the data from nine patients were  
evaluated, which corresponds to our sample.
The final diagnosis of the bone tumors was considered, based on 
the triad of the clinical status, imaging scans, and histopathological 
report.2,6,7,16 According to the institution’s routine, all cases are 
discussed preoperatively in a joint weekly scientific meeting between 
the orthopedics, oncology, radiology, and anatomopathology 
teams, in which the diagnosis and individual conduct of each 
patient are defined.
The anatomopathological analysis of all patients was performed 
by the same pathologist. All tests were analyzed macroscopically 
and microscopically, using hematoxylin-eosin staining and immu-
nohistochemical analysis when indicated.
All patients were diagnosed with parosteal osteosarcoma after 
analysis of clinical data, imaging, and discussion of the biopsy result, 
being treated surgically for the purpose of complete tumor resection. 
Table 1 shows the patients’ initial diagnoses, epidemiological data, 
and final diagnoses of patients.
A retrospective cohort study was conducted with patients in our 
sample to evaluate which risk factors may be related to the evolution 
of dedifferentiation from osteosarcoma parosteal to high-grade 
osteosarcoma. Factors associated with the patients’ age at diag-
nosis, the presence of recurrences, and tumor size were evaluated.
We used Fisher’s exact test to describe the associations between 
categorical variables and the Student’s t-test to compare the means 
of the groups of the continuous variables. The null hypothesis (H0) 
adopted was that there was no difference between the means of 
the groups, with a significance index of 5% (p = 0.05).

Table 1. Epidemiological data of patients with Parosteal Osteosarcoma.

Order Age Sex
Initial 

diagnosis
Dedifferentiation

Resection 
size

Amputation

1 48 F
Parosteal 

osteosarcoma
- NA* Yes

2 38 F
Parosteal 

osteosarcoma
- 160 mm No

3 34 M
Parosteal 

osteosarcoma

High-grade 
osteosarcoma 

(n = 3)
160 mm No

4 34 F
Parosteal 

osteosarcoma

Transformation 
to low-grade 

chondrosarcoma
340 mm Yes

5 25 M
Parosteal 

osteosarcoma
- 200 mm No

6 38 F
Parosteal 

osteosarcoma

High-grade 
osteosarcoma 

(n = 3)
200 mm No

7 41 F
Parosteal 

osteosarcoma
- 215 mm Yes

8 35 M
Parosteal 

osteosarcoma

High-grade 
osteosarcoma 

(n = 3)
200 mm No

9 21 F
Parosteal 

osteosarcoma
- 230 mm No

* Patient undergoing intralesional resection in the first procedure.Figure 1. Sample stratification
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Slide Review

We proceed to revie the slides of case B17-5707, biopsy of the left distal femur:

- In this lesion of fibro-osseous, well differentiated aspect, the clinical and 
radiological data é compatible with the diagnosis of parosteal osteosarcoma.

- No high-grade area was observed in this material

Slide Review

B)

Of the total of 9 patients, 3 (33.3%) were male and 6 (66.6%) were 
females. The mean age of the patients was 34 years (21 to 48 years). 
The distal femur was the segment most affected, present in 8 (88.8%) 
patients; and the proximal humerus was affected in one (11.1%) patient.
The research was approved by the Ethics Committee of the 
Institution and is registered in Plataforma Brasil under the number 
CAAE 28364920.9.0000.5505; opinion 3,854,662.

RESULTS

Of the 9 patients studied, we observed that 4 (44.4%) evolved due 
to tumor transformation. Of these, one (11.11%) patient presented 
transformation to low-grade chondrosarcoma and three (33.33%) 
presented dedifferentiation to high-grade osteosarcoma.
Of the patients in which we observed alterations in the grade of 
the tumor, one presented alteration of the lesion and signs of 
dedifferentiation while waiting for surgery. During this period, a new 
biopsy was submitted, which showed a change to the grade of the 
tumor. The patient underwent tumor resection and reconstruction 
with an unconventional endoprosthesis. The other two patients 
with dedifferentiation to high-grade osteosarcoma were submitted 
to systemic oncological treatment and tumor resection, according 
to the Brazilian Osteosarcoma Protocol. Figures 2 and 3 show 
imaging scans and pathological report of patient number 9 with 
parosteal osteosarcoma.

Figure 2. Radiographic examination demonstrating bone lesion in the 
distal femur (diagnosis of parosteal osteosarcoma).

A)

Five among the nine patients presented local recurrence of the lesion, 
and three patients presented dedifferentiation (two for high-grade os-
teosarcoma and one for low-grade chondrosarcoma) and two patients 
maintained the diagnosis of parosteal osteosarcoma. Four (44.5%) 
patients had pulmonary metastases during treatment, two patients 
did not present dedifferentiation, and two presented dedifferentiated. 
All patients underwent surgical resection of the pulmonary nodules. 
A fifth patient presented pulmonary nodules that were not confirmed 
as tumors after resection (granulomas).
One (11.1%) among the nine patients underwent intralesional 
surgery (curettage of lesion) after inconclusive biopsy. In the report 
of the anatomopathological piece, the diagnosis of parosteal 
osteosarcoma was evidenced, and the patient presented early 
recurrence in the popliteal region. A revision of the surgery was 
performed for resection with wide margin and reconstruction with 
unconventional endoprosthesis.
Three (33.3%) among the nine patients underwent limb amputation 
during treatment. Among them, two (22.2%) patients, after multiple 
approaches, evolved with periprosthesis infection and did not 
progress satisfactorily after a two-stage revision. The third patient 
underwent limb amputation after intraoperative complication due to 
neurovascular injury. A fourth patient presented major recurrence 
and ulceration in the popliteal fossa region. Amputation was 
indicated, but the patient did not accept treatment and, after a 
few months, they became deceased. Table 2 shows the surgical 
evolution and complications of patients.

Figure 3. Photomicrographic image of anatomopathological study slide 
showing parosteal osteosarcoma (A), associated with the explanatory 
report of the slide (B).

Table 2. Surgical evolution and complications of patients.

N° TOPOGRAPHY
FIRST 

SURGERY 
PERFORMED

MARGINS
ORTHOPEDICS 

COMPLICATIONS

1 Distal femur
Intralesional 

curettage
Contaminated

Local recurrence, 
infection, implant 

loosening, eventual 
amputation

2 Distal femur
Resection + 

unconventional 
endoprosthesis

Negative -

3 Distal femur
Resection + 

unconventional 
endoprosthesis

Negative
Local recurrence, 
multiple surgeries

 4 Distal femur
Resection 

+ filling with 
cement

Positive

Local recurrence, 
infection + femoral 

vein ligation (chronic 
lymphedema), amputation

5 Distal femur
Resection + 

unconventional 
endoprosthesis

Positive -

6
Proximal 
humerus

Resection + 
unconventional 
endoprosthesis

Positive -

7 Distal femur
Resection + 

unconventional 
endoprosthesis

Positive

Local recurrence, 
popliteal artery injury 

(saphenous graft) 
and claw toes (fibular 

nerve injury)

8 Distal femur
Resection + 

unconventional 
endoprosthesis

Negative

Local recurrence, early 
release of the implant, 

internal hemipelvectomy 
of zone II

9 Distal femur

Resection + 
reconstruction 

with plate 
and cement

Positive
Two revisions due 
to implant failure 
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Regarding oncological status, in addition to the patient who deceased 
due to the disease, one patient with dedifferentiation is undergoing 
oncological treatment due to systemic recurrence. The other patients 
are, currently, without evidence of active disease.
Table 3 shows the analysis of the risk factors evaluated for tumor 
dedifferentiation (parosteal osteosarcoma and dedifferentiated 
high-grade osteosarcoma).
We observed that none of the factors studied showed a statistically 
significant association with the dedifferentiation into high-grade 
osteosarcoma. Figure 4 shows a photomicrographic slide of a 
patient with parosteal osteosarcoma, and Figure 5 shows the 
photomicrographic slide of the same patient after dedifferentiation 
to high-grade sarcoma.

Figure 4. Photomicrographic slide of a patient with parosteal osteosarcoma.

Figure 5. Photomicrographic slide of the same patient after dediffer-
entiation for high-grade sarcoma.

Table 3. Evaluation of risk factors for dedifferentiation into high-grade 
osteosarcoma.

PAROSTEAL 
OSTEOSARCOMA 

DEDIFFERENTIATION 
INTO HIGH-GRADE 
OSTEOSARCOMA

AGE
34.5 years 

(n = 6)
35.6 years 

(n = 3)
p = 0.090 (t)

SEX
F 5 83.3% 1 33.3% p = 0.226
M 1 16.7% 2 66.7%

PRESENCE OF 
RECURRENCES

No 3 50.0% 1 33.3% P = 1.00 (F)
Yes 3 50.0% 2 66.7%

MARGINS
NEGATIVE 1 16.7% 2 66.7% p = 0.226 (F)

POSITIVE 5 83.3% 1 33.3%

PULMONARY 
METASTASES

No 4 66.6% 1 33.3% p = 0.524 (F)
Yes 2 33.3% 2 66.7% 

TUMOR SIZE

Mean
229.0 mm 

(n = 5)
186.6 mm 

(n = 3)
p = 0.356 (t)

(F): analysis by Fisher’s exact test; (t): analysis by Student’s t-test.

DISCUSSION

Juxtacortical/parosteal osteosarcoma is an extremely rare pathology. 
In all publications, we found case series with few patients. Our sample 
is small, but we were able to carefully study each patient. We found 
3 (33.33%) patients with tumor dedifferentiation, a higher number 
than that found in the Rizzoli Institute5,12 (24.1% and 24.6%) and in the 
Mayo Clinic13 (16%), but lower than the numbers of M.D. Anderson10 
(43%). The lack of follow-up of patients may be a factor of confusion 
in this data. Many patients come from other regions for diagnosis 
or even for opinions on treatment and are registered in the medical 
records, but do not perform the follow-up in our service. Unlike our 
numbers, the Rizzoli Institute counts these data in the denominator 
of incidence rate.5,12

The mean age of patients who presented dedifferentiation in the 
literature is slightly higher than that with parosteals osteosarcomas 
(35.6 years versus 34.5 years, p = 0.090). Bertoni et al.12 identified 
a mean age of 36 years for patients with dedifferentiation. In another 
series of the same service, the authors found the mean age of 31 
years for cases of parosteal osteosarcoma.5 Sheth et al.10 showed 
a mean lower age in dedifferentiated patients compared to non- 
dedifferentiated patients (31 years versus 34 years). With the current 
data, age does not seem to be an important diagnostic factor to 
differentiate these tumors.5,12

According to the observations in recent studies, the female sex 
and the distal region of the femur (popliteal region) are the most 
recurrent epidemiological characteristics in parosteal osteosarcoma. 
Such data are also found in cases that dedifferentiate, a fact that 
was confirmed in our work.2,7,9,12,16

Since it is a low-grade tumor, the treatment focuses on obtaining 
wide margins and preserving the limb.7,9,12-14 The most used 
reconstruction methods are unconventional endoprosthesis and 
plate and cement reconstruction.2,4,5,7-11 Amputation is reserved 
only for cases in which negative margins cannot be achieved 
or due to complications of relapses.11,13,16 In our sample, of the  
9 patients studied, 33.3% of the patients underwent amputation. 
All patients showed local tumor recurrence.
A positive surgical margin is considered the main negative 
prognostic factor for recurrence. Several studies point to the 
correlation between local recurrence and dedifferentiation5,9,12-14. 
Our results are in line with these data, with 60% of recurrence 
cases related to contaminated or positive surgical margins.
We did not identify a direct correlation between positive margin 
and dedifferentiation. In literature, Sheth et al.10 presents a large 
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series of cases with dedifferentiation and also does not relate the 
alteration of the tumor degree with the oncological margin of surgery.
On the other hand, the follow-up time can mask the data of dedif-
ferentiation. While some sample series reach up to 100 years;12,13 
in our series, the longest follow-up is of 25 years. Some patients 
may still differentiate during evolution. Another factor may be 
the bias of our service receiving only the more severe cases.  
Some less complex cases end up not being operated on our 
service and we lose the follow-up.17

A third factor is that most of the margins we have are narrow, 
which we consider positive and not correct from an oncological 
point of view. However, in the case of a low-grade tumor, a narrow 
margin may be sufficient, in many cases, for complete resection 
of the lesion. This, associated with the fewer cases, may not have 
expressed the real significance of this factor. The margin alone is 
unlikely to be able to answer this question. There seems to be a 
biological factor, probably gene expression, that favors one or the 
other behavior.17

Metastasis, regional or distant, is a factor suggestive of de-
differentiation,5,10,14 since low-grade tumors generally have 
a low potential for metastatic dissemination. In patients with 
dedifferentiation, we found pulmonary metastases in 66% of 
patients, while in those without dedifferentiation this rate is 33%. 
Although high, these values corroborate with Sheth et al.10 and 
Bertoni et al.12 who consider that metastases are more frequent 
in dedifferentiated tumors.
Tumor size also does not seem to be a factor related to dedif-
ferentiation. In our series we found that dedifferentiated tumors 
were smaller than non-dedifferentiated tumors (186 mm versus 
229 mm). On the other hand, Lin et al.18 identified larger sizes in 
dedifferentiated tumors, but with lower means than those found. 
Ruengwanichayakun et al.5 and Okada et al.13 found a mean 
size smaller than 100 mm (76 mm and 90 mm) for parosteal 
osteosarcomas, unrelated to survival.

Probably, the diagnosis of dedifferentiated tumors, since they are 
more symptomatic, occurs in a period of time prior to that of conven-
tional parosteal osteosarcomas. This may explain the size difference  
we found. On the other hand, the difficulty of access to specialized 
health services can be represented by the difference in magnitude 
of tumor size when compared to those found in the literature.
The main limitation of this study is the sample size, due to the low 
prevalence of parosteal osteosarcoma. Thus, the statistical studies 
carried out are intended to support the findings and to enable a 
comparison between the numbers found, without intending to supply 
a definitive answer and exhaust the theme. Factors intrinsic to the 
tumor, regarding gene expression,17 may better explain why some 
patients have dedifferentiation and others do not. This approach 
should also be considered for future analyses on the subject.

CONCLUSION

Parosteal osteosarcoma, when it does not dedifferentiate to a 
high degree, presents less aggressive clinical evolution. The ones 
that dedifferentiated into high-grade tumors have a natural history 
equivalent to conventional osteosarcoma.
We identified that the age and size of the tumor are not directly 
related to dedifferentiation. On the other hand, dedifferentiated 
tumors are related to a rate of local recurrence and higher metastasis 
than parosteal osteosarcomas. The theme requires studies with 
bigger sample and other factors related to tumor biology to more 
accurately identify risk factors associated with dedifferentiation and 
poor evolution of parosteal osteosarcoma.
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