
Pediatric bone tumors in Croatia, a single oncology centre experience

Introduction
Malignant bone tumors are recognized as 
rare diseases following the already estimat-
ed incidence which is well known, with os-
teosarcoma as the most common bone 
tumor [1, 2]. Median incidence rate for ma-
lignant childhood tumors in Croatia is 163 
new cases during period 1987–2014, age 
0–19 according to Croatian National Can-
cer Registry (CNCR) data (▶Fig. 1).

Materials and Methods
This study consists of incidence rates and 
long-term survivor rates along with the anal-
ysis of risk factors of childhood bone tumors 
in the period of 1990–2017 for children and 
young adolescents who were treated in Chil-
dren’s Hospital Zagreb. There were 140 pa-
tients with osteosarcoma, with predomi-
nant male patients 58,6 % (n = 82), median 
age at diagnosis of 14 years (0-32y) and me-
dian follow-up time of 15 years for all pa-
tients.

The number of Ewing sarcoma family pa-
tients in the same period was 119, with more 
male patients 57 % (n = 68), median age at 
the diagnosis was 12,5 years (0,25–21 years) 
with a median follow-up of 15 years.

Patients were treated accordingly due to 
a protocol study schemes that have been 
changing during the follow-up period of 
28 years.

For treating osteosarcoma Rosen T and 
COSS multimodal protocol were used for 
period 1990–2004 (n = 76) and from 2005 
EURAMOS protocol (n = 64).

The Ewing sarcoma family of tumors were 
treated according to MMT and CWS study 
protocol schemes, and after 2000 according 
to EURO EWING 99 and Ewing 2008, which 
implied the implementation of high dose 
therapy with transplantation of autologous 
peripheral hematopoietic stem cells rescue 
(autoPBSCT).

Results
Overall 5-year probability survival for osteo-
sarcoma from 1990–2017 was 60 %, having 
in consideration the total number of 140 pa-

tients. The survival rate due to sex was 51 % 
for boys and 58 % for girls, and due to age 
60 % for children younger than 5 years, and 
59 % for children between 6 and 11 years. 
53 % was survival rate for children above 
12 years of age. Also, when analysing the 
stage of disease, the children with local-
ised disease had 82 % survival (n = 58), lo-
cally disseminated had 24 % (n = 17) and the 

group of patients with metatastatic disease 
had a 9 % (n = 4) survival rate. Survival rate 
according to chemotherapy response and 
HUVOS grading was as follows, for good re-
sponse 84 % (n = 39) and for poor response 
of 32 % (n = 21; ▶Table 1). The 5-years sur-
vival probability rate showed for localised 
disease 86 % (n = 70) vs. locally disseminat-
ed disease of 34 % (▶Fig. 2).
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▶Fig. 1 Incidence of Childhood Cancer in Croatia from 1987–2014, range: 98–201, median: 163.

▶Tab. 1 Characteristics of osteosarcoma patients, 1990–2017.

Demographic and diagnostic data No of patients
(n = 140)

No of survivors
(n = 78)

1. Sex

Male 82 51 % (n = 42)

Female 58 58 % (n = 36)

2. Age at diagnosis

0-5y 5 60 % (n = 3)

6-11y 22 59 % (n = 13)

12-17y 96 53 % (n = 51)

> 18 17 52,9 % (n = 9)

3. Disease

localised (at time of diagnosis) 70 82 % (n = 58)

local. disseminated (at time of diagnosis) 70 24 % (n = 17)

     metastatic (during course of disease) 43 9 % (n = 4)

4. Response to Chemo HUVOS n = 111 54 % (n = 60)

poor (grade I + II) 65 32 % (n = 21)

good (grade III + IV) 46 84 % (n = 39)

*no data 29 (n = 14)

*due to metastatic disease/local invasion -mutilation hazard/primary resection
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▶Fig. 3 5-year probability survival rate for Ewing sarcoma patients (n = 119), 1990–2017.

The 5- year probability overall survival rate 
for Ewing sarcoma family of tumors (n = 119) 
is 49 %, number of survivors is 54 (▶Fig. 3). 
54 % (n = 28) of females have survived and 
38 % (n = 26) of males. Children young-
er than 10 years had 64 % (n = 29) survival 
rate in contrast to older children with 33 % 
(n = 25). The survival rate for localised dis-
ease was 71 % (n = 27), 33 % (n = 27) for lo-
cally disseminated and 24 % (n = 7) for the 
group of patients who developed metas-
tases during the course of the disease. The 
survival for patients (▶Table 2) with good 
chemotherapy response is 75 % (n = 41) 
and 8,6 % (n = 2). 5-year probability survival 
rate for patients who proceed with the auto 
PBSCT was 52 % (n = 23) in contrast to pa-
tients who didn’t 4 % (n = 96; ▶Fig. 4).

Discussion
For the period of last 29 years after the mul-
timodal approach to treatment of osteo-
sarcoma have been established, there was 
also several new studies which have found 
the implementation in treatment. So, the 
overall survival rate of 60 % could be ex-
plained with changing the protocol scheme 
in treatment, different drugs implementa-
tion. Rosen T and COSS scheme protocol 
was implemented from 1990–2004, and 
from 2005 the EURAMOS was the treat-
ment study.

Analyzing the risk factors at the time of diag-
nosis the best survival of 82 % had patients 
with localized disease what was expected, 
but also rather high incidence of patients 
with locally disseminated disease (n = 70) 
of 140 patients.

In order to analyse response to chemother-
apy 84 % of patients with good response 
(HUVOS grade III and IV) have survived, and 
only 32 % with poor grade response (HUVOS 
grade I and II). Which was also expected and 
according to literature.

Regarding the Ewing sarcoma family the 
overall 5-year survival probability rate is 
49 % (▶Fig. 3), but also the Euro EWING 99 
scheme was implemented in 2000, and in 
2009 the EWING 2008 – the results are seen 
in 5-year survival probability rate in compar-
ison of patients who had high dose chemo-
therapy and blood autologous stem cell res-
cue with standard chemotherapy (▶Fig. 4), 
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▶Fig. 2 5-year survival probability for osteosarcoma patients, localized disease vs. locally dis-
seminated, 1990–2017.
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▶Fig. 4 5-year probability survival rate for Ewing sarcoma patients, autoPBSCT (n = 23) vs. 
non-autoPBSCT (n = 96), 1990–2017.
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survival rate for autoPBSCT patients is 52 % 
in contrast to those who had standard treat-
ment [3]. The patients who had high-dose 
chemotherapy and blood autologous stem 
cell rescue were in complete or partial remis-
sion before the procedure, and had tumor 
volume > 400 ml and/or metastatic disease 
at diagnosis.

Smaller number of analysed Ewing sarcoma 
family of tumors due to response to chemo-
therapy can be explained by metastatic or 
inoperable disease, but most of all with pri-
mary tumor extirpation which was done be-
fore the patient’s admission to our hospital.

Conclusion
Due to multimodal therapy application in 
treatment of rare bone tumors in childhood 
over the years, we have evidence of upgrad-
ing the treatment results, but this result will 
be much more improved in more active par-
ticipation in the international bone tumor 
studies.
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▶Tab. 2 Characteristics of Ewing sarcoma patients, 1990–2017.

Demographic and diagnostic data No of patients
(n = 119)

No of survivors
(n = 54)

1. Sex

Male 68 38 % (n = 26)

Female 51 54 % (n = 28)

2. Age at diagnosis

≤ 10 y 45 64 % (n = 29)

> 10 y 74 33 % (n = 25)

3. Disease

localised (at time of diagnosis) 38 71 % (n = 27)

local. disseminated (at time of diagnosis) 81 33 % (n = 27)

     metastatic (during course of disease) 29 24 % (n = 7)

4. Response to Chemo HUVOS n = 64 51,5 % (n = 33)

poor (grade I + II) 23 8,6 % (n = 2)

good (grade III + IV) 41 75 % (n = 31)

*no data n = 55

*due to metastatic disease/local invasion -mutilation hazard/primary resection
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