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Abstract
Introduction: Malignant bone tumors account for 6% of childhood malignancies. The peak incidence rate for
bone cancer is in adolescents. Geographic and race differences in incidence rate of bone tumors are important
for correct diagnosis and treatment.
Objectives: This study aimed to investigate the demographic features of patients with malignant bone tumors and
prognostic factors.
Patients and Methods: In a retrospective study, records of all patients diagnosed and treated for malignant bone
tumor from March 1996 to February 2014 were investigated. Data were collected using checklists and analyzed
using SPSS software.
Results: The most common type of bone tumor was Ewing sarcoma (73.7%) in patients who were over 10 years
old (87.5%). Primary site of disease in most cases of osteosarcoma and Ewing sarcoma was distal femur (50%
and 27.3%, respectively). Most common clinical manifestation was local pain and mass (88.5%). Regarding
metastasis, 72.7% of osteosarcoma patients and 32.4% of Ewing sarcoma patients had metastasis. There was not
statistically relationship between survival rate and gender, age group and stage of disease at diagnosis time. One,
three and five-year survival rate was lower than the previous studies.
Conclusion: The incidence of Ewing sarcoma is more then osteosarcoma in West Azerbaijan. In our study there
were no statistically important differences in survival rates of patients with metastasis at diagnosis time and those
without metastasis.

Introduction
Malignant bone tumors account for about 6%
of childhood malignancies (1). In the United
States, the annual incidence of malignant
bone tumors in children younger than 20
years is 7.8 per million. Malignant bone
tumors in adults and children are mostly
osteosarcoma (56%) and Ewing sarcoma
(34%). Every year in the United States, 650700 children are diagnosed with bone tumors
(2). The peak of bone tumors is 15 years old,
which is consistent with the sudden growth of
adolescents. The incidence of osteosarcomas
has two peaks in early adolescence and
adults over 60 years old. Ewing sarcoma is a
disease of young children and adults and is
rare in older people. Generally, osteosarcoma
happens in African American children more
than white people (1).
Although the osteosarcoma etiology is
unknown, certain factors are associated with

Key point
In a retrospective study, we found that the incidence
of Ewing sarcoma is more than osteosarcoma in West
Azerbaijan, Iran.

this event e.g. peak growth is associated with
a developmental pubis mutation for pubic
evolution (girls; 12 years/boys; 16 years),
and height of patients, in which the height of
patients with osteosarcoma is higher than the
mean and the most common locations (distal
femur, proximal humerus and proximal tibia)
(3). Symptoms of osteosarcoma usually occur
a few months (an average of 3 months) before
the diagnosis. Patients usually have localized
pain symptoms (90%), topical swelling (50%),
decreased motion range (45%), pathologic
fracture (8%) and rarely joint effusion (1).
Treatment for osteosarcoma is surgery and
chemotherapy. Complete relief from the
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disease is 60%%-80% for patients with non-metastatic
osteosarcoma treated with chemotherapy as an adjuvant
therapy; two-survival rate of patients with metastatic
osteosarcoma is about 10%-30% (4,5).
Ewing sarcoma is the second primary malignant
neoplasm prevalent in childhood. Approximately 80% of
patients with Ewing sarcoma diagnosis were aged less than
20 years. In Asian and African-American children, the
incidence of Ewing sarcoma is extremely low and does not
correlate with familial cancers, and unlike osteosarcoma,
the risk of Ewing sarcoma does not increase after exposure
to radiation (1,6).
Metastasis is an important prognostic factor. Other
factors include older age, axillary tumors, larger tumor
size, and increased serum LDH levels (7,8). Gender and
area of involvement are important factors for diagnosis
(9). Geographic differences and race have a role in the
incidence of bone tumors (9,10).
Femoral bone is one of the most common focal areas
of primary involvement in Ewing sarcoma among Iranian
children and the most common focal area is pelvis
in Western countries (11). Ewing Sarcoma treatment
involves surgery and radiotherapy for topical control of
primary lesions and chemotherapy to eradicate subclinical
micrometastases. Generally, the 5-year survival rate for
a person suffering from Ewing sarcoma treated with
radiotherapy and chemotherapy is approximately 60-70%.
Metastatic patients have about 20-30% in their five-year
survival rate. In Iran, unlike in western countries, the
number of patients with Ewing sarcoma is more frequent
than those with osteosarcoma, and Ewing sarcoma
prognosis in Iran was better than in the West (11).
Objectives
This study aimed to clarify the status of patients with
malignant bone tumors in the country and to investigate
the relationship between demographic factors and other
possible influencing factors with clinical outcomes of the
disease.
Patients and Methods
Study design
In this analytical retrospective study, records of all patients
diagnosed and treated for malignant bone tumor from
March 1996 to February 2014 were investigated. Data
were collected using checklists and analyzed using SPSS
software. Sampling method was census. Inclusion criteria
were all patients who had archived records and started to
take curative measures with definite diagnosis. Exclusion
criteria were incomplete and illegible records.
Ethical issues
The study was approved by the ethical committee of Shahid
Beheshti University of Medical Sciences (#IR.UMSU.
REC.1394.220). Written consent was obtained from each
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patient before the study. In all stages of research, the tenets
of the Declaration of Helsinki were observed. This study
was extracted from the medical thesis of Mohammad
Amin Kuhestani at this university (#94-0-32-1835).
Statistical analysis
The data were analyzed using SPSS software. The results
were reported as frequency distribution for descriptive
statistics. Analytical statistics (The Kaplan-Meier, Cox
regression, Cox regression and chi-square) were performed
to measure the variables affecting the clinical outcomes of
patients.
Results
During the study, a total of 61 cases of patients with bone
tumors, including 16 cases of osteosarcoma and 45 cases of
Ewing sarcoma, were studied. Patients with osteosarcoma
mostly lived in urban areas (68.8%) and children’s place of
birth in most cases was Urmia (62%) and Maku (12.5%);
63.6% of cases with Ewing sarcoma were born in urban
areas and their place of birth was reported in most cases
in Urmia (43.2%) and Khoy (11.4%). The minimum age
of a person with osteosarcoma was 7 years and maximum
age was 14 years and the mean age of patients was 12 ± 1.98
years. Most of the cases were over the age of 10 years
(87.5%). The minimum age of the patients with Ewing
Sarcoma was 1 year and the maximum age was 15 years
and the mean age of the patients is 9.4 ± 3.9 years. Of
these, 53.3% were older than 10 years old and 46.7% were
less than 10 years old. Patients with osteosarcoma have a
higher mean height than those with Ewing sarcoma.
Most cases of bone tumors were presented with premature
mass (42.6%) or pain (31.1%) or both (14.8%). Other
clinical manifestations include fever, weight loss, and
pathologic fracture. Several symptoms of pressure on the
spinal canal, such as walking disorder and claudication,
paraplegia, urinary and stool incontinence, muscle
weakness were observed in the Ewing sarcoma (Table 1).
Hemoglobin, white blood cell count (WBC), erythrocyte
sedimentation rate (ESR), platelet and stage status by the
type o tumor were compared (Table 2). Of the 16 cases of
osteosarcoma, femur bone in the distal region is the most
common focal area (50% of cases) and tibia proximal
(25%). Of the 45 cases of Ewing sarcoma, femur bone
was the most common bone (27.3%). Of the 16 patients
with osteosarcoma, 7 patients had discontinued the follow
up, and information about their outcome was unclear,
and 6 patients died. One case was under treatment and
in progress, and two patients fully recovered. One, three
and five-year survival rates for osteosarcoma were 77.7%,
33.3% and 33.3%, respectively. According to the log-rank
test, the survival time of patients with osteosarcoma was
not significant regarding gender, stage of disease and
age group (P < 0.05; Figure 1A and 1B). One, three and
five-year survival rate of patients with Ewing sarcoma

Osteosarcoma and Ewing bone tumors
Table 1. Primary manifestations of the disease by type of tumor
Primary manifestations

Osteosarcoma
No.

Mass

%
No.

Pain

%
No.

Fever

%
No.

Wight loss

%
No.

Pathologic fracture

%
No.

Others

%
No.

Pain and mass

%
No.

Others and fever

%

Ewing

4

22

25.0

48.9

6

13

37.5

28.9

1

0

6.3

0.0

1

0

6.3

0.0

0

1

0.0

2.2

0

3

0.0

6.7

4

5

25.0

11.1

0

1

0.0%

2.2

Table 2. Hemoglobin, ESR, platelet, WBC and stage status of the patients by
type of tumor
Variable

Osteosarcoma
<4000

WBC

4000-11000
>11 000

Hemoglobin
(g/dL)

<12
<12
<150 000

Platelets/µL

150 000-450 000
>450 000
<10

ESR (mm/h)
>10
Stage I
Stage II
Stage
Stage III
Stage IV

No.
%
No.
%
No.
%
No.
%
No.
%
No.
%
No.
%
No.
%
No.
%
No.
%
No.
%
No.
%
No.
%
No.
%

Ewing

6

12

37.5

27.3

10

31

62.5

70.5

0

1

0.0

2.3

9

29

56.3

65.9

7

15

43.8

34.1

3

5

20.0

11.6

12

35

80.0

81/4

0

3

0.0

7.0

2

3

16.7

9.1

10

30

83.3

90.9

2

1

13.3

2.9

9

15

60.0

42.9

3

8

20.0

22.9

1

11

6.7

31.4

WBC, White blood cell count, ESR, erythrocyte sedimentation rate.

were 87.5%, 53.1% and 50%, respectively. According to
the log-rank test, survival time of Ewing patients was
not significant regarding gender, stage of disease and age
group (P < 0.05; Figure 2A and 2B).

Figure 1. Survival curve of patients with osteosarcoma by (A) age group and
(B) stage using log rank test

Discussion
Malignant bone tumors in adults and children are mostly
osteosarcoma (56%) and Ewing sarcoma (34%). In the
United States, every year, 650-700 children are diagnosed
with bone tumors (1, 2). In a study in Pakistan, 280 cases of
primary malignant tumors were studied. The highest was
osteosarcoma (36.4%) and Ewing sarcoma (8.7%) among
primary cancer tumors (12, 13). In our study, malignant
bone tumors were mostly Ewing sarcoma (73.7%) versus
osteosarcoma (26.3%). Unlike other countries that report
the prevalence of osteosarcoma more than Ewing sarcoma,
it seems in our country that Ewing sarcoma is more
prevalent than osteosarcoma in the young age group.
The peak of bone cancer is 15 years old, which is
consistent with the sudden growth of adolescents (1).
In our study, 87.5% of patients with osteosarcoma at the
time of diagnosis were more than 10 years old, which was
associated with the age of adolescent, and 46.7% of cases
with Ewing sarcoma were under the age of 10 years, which,
unlike osteosarcoma, seems to be a significant prevalence
of Ewing sarcoma throughout the life of an individual, and
is consistent with previous studies. In a study by Aksnes
et al on the state of health in the long-term follow up of
patients treated for osteosarcoma and Ewing sarcoma, the
prevalence of male and female patients were 52% and 48%,
respectively (14). In our study, the prevalence of both types
of tumors in males was slightly higher than females, which
was consistent with other studies (15). In a study by Lofti
Immunopathologia Persa Volume 6, Issue 2, 2020
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Figure 2. Survival curve of patients with Ewing sarcoma by (A) age group and
(B) stage using log rank test

et al on the pathology of primary bone tumors, in all types
of pathology including malignant, benign and pseudotumoral, female patients were more abundant than women
(16).
In our study, most cases of bone tumors have been
reported with pain or localized swelling or both. Other
unidentified symptoms in previous studies include spinal
cord symptoms such as walking disorder and claudication,
paraplegia, urinary and stool incontinence, and muscle
weakness. In a study by Bielack et al, prognostic factors
in osteosarcoma were studied; the height of patients with
osteosarcoma was higher than the mean, and the most
common locations were distal femur, proximal humerus,
and proximal tibia (3). In our study, distal femur (50% of
cases) was the most common focal area of the involvement
and proximal tibia in 25% of cases, which is consistent with
the previous study. Ewing sarcoma involves commonly
distals and the pelvis (1). In our study, the most common
bone involved in Ewing sarcoma was femur bone (27.3%.).
The tumor has also affected other parts of the body
including the spine, right and left hemithoraces, left ulnar,
right iliac, mandibles, and deltoid right muscle.
In a retrospective study conducted by Iliæ et al, on
osteosarcoma and Ewing sarcoma in children and adults,
one, three and five-year survival rates were 100%, 86%, and
77.7%, respectively for osteosarcoma and 88.2%, 70.5% and
64.7%, respectively for Ewin sarcoma (17). In our study,
one, three and five-year survival rates were 87.5%, 53.1%
and 50%, respectively for Ewing sarcoma, and 77.7%,
4

Immunopathologia Persa Volume 6, Issue 2, 2020

33.3% and 33.3%, respectively for osteosarcoma. Low
survival rates in our patients can be due to lack of timely
follow up of patients for the advancement of treatment
without appropriate social work practices and facilities for
infectious care in immunocompromised patients such as
proper isolation.
In the study of Iliæ et al, the survival rate was not related
to age and gender for osteosarcoma and Ewing sarcoma.
There was a statistically significant difference in the
survival rate of patients with metastasis at diagnosis (stage
3) compared with non-metastatic patients (stage 2). There
was no difference in survival rates in patients with lung
metastasis and bone metastases in both sarcasms (17). In
our study, the survival rate of patients with osteosarcoma
or Ewing sarcoma was not significantly related to gender.
The survival rate of patients with osteosarcoma and Ewing
sarcoma was not significantly related to different age
groups.
Conclusion
It is generally concluded that in West Azerbaijan, the most
prevalent type of bone tumor is Ewing sarcoma (73.7%).
Osteosarcoma was prevalent in patients over 10 years old
(87.5%), in which, unlike in those suffering from Ewing
sarcoma, the prevalence of Ewing sarcoma was almost the
same throughout life. The primary site of involvement
in most cases is osteosarcoma and Ewing sarcoma was
femur (50% and 27.3%, respectively). Regarding ESR,
it was increased considerably. There was no significant
relationship between survival rates of patients with gender,
age groups and stage of disease at diagnosis time. One,
three and five-year survival rate in this study was lower
than the previous studies.
Limitations of the study
Due to the rarity of the Ewing bone tumors in the general
population, the sample size was relatively small.
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