ZYBOWSK{A-MF{CZYNSKA, Monika, PAWLOWSKI, Bartosz, SIENKIEWICZ, Michal, ZATEOKA-MAZUR, Dorota, KLIMAS,
Filip, RUSINSKI, Kacper, POTOCZEK, Adriana, PUDELKO, Iwona, ZIEBA, Zuzanna and SZCZEPANIK, Natalia. Bone tumors
in children and adolescents in pediatric practice. Quality in Sport. 2025;38:58257. eISSN 2450-3118.

https://doi.org/10.12775/QS.2025.38.58257
https://apcz.umk.pl/QS/article/view/58257

The journal has been 20 points in the Ministry of Higher Education and Science of Poland parametric evaluation. Annex to the
announcement of the Minister of Higher Education and Science of 05.01.2024. No. 32553.

Has a Journal's Unique Identifier: 201398. Scientific disciplines assigned: Economics and finance (Field of social sciences); Management
and Quality Sciences (Field of social sciences).

Punkty Ministerialne z 2019 - aktualny rok 20 punktow. Zatacznik do komunikatu Ministra Szkolnictwa Wyzszego i Nauki z dnia
05.01.2024 r. Lp. 32553. Posiada Unikatowy Identyfikator Czasopisma: 201398.

Przypisane dyscypliny naukowe: Ekonomia i finanse (Dziedzina nauk spofecznych); Nauki o zarzadzaniu i jakosci (Dziedzina nauk
spotecznych).

© The Authors 2025;

This article is published with open access at Licensee Open Journal Systems of Nicolaus Copernicus University in Torun, Poland

Open Access. This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any
noncommercial use, distribution, and reproduction in any medium, provided the original author (s) and source are credited. This is an open
access article licensed under the terms of the Creative Commons Attribution Non commercial license Share alike.
(http://creativecommons.org/licenses/by-nc-sa/4.0/) which permits unrestricted, non commercial use, distribution and reproduction in any
medium, provided the work is properly cited.

The authors declare that there is no conflict of interests regarding the publication of this paper.

Received: 27.01.2025. Revised: 17.02.2025. Accepted: 18.02.2025 Published: 18.02.2025.

Bone tumors in children and adolescents in pediatric practice

1. Monika Zybowska-Meczynska, St. John Paul II Mazovian Provincial Hospital in
Siedlce, Poland, Ksigcia Jozefa Poniatowskiego 26, 08-110 Siedlce, Poland, Email:
zybowska.m@gmail.com, ORCID: https://orcid.org/0000-0002-3885-5907

2. Bartosz Pawtowski, University Clinical Hospital No. 4 in Lublin Doktora Kazimierza
Jaczewskiego Street 8, 20- 954 Lublin, Email: bartek4245@gmail.com, ORCID:
https://orcid.org/0009-0009-3515-1777

3. Michat Sienkiewicz Regional Specialist Hospital in Biata Podlaska Terebelska Street
57/65, 21-500 Biala Podlaska Email: michal.sienkiewicz09@gmail.com ORCID:
https://orcid.org/0009-0001-0427-9198

4. Dorota Zatloka-Mazur, Tytus Chatubinski Regional Hospital in Zakopane, Kamieniec
10 street, 34-500 Zakopane, zdorota811@gmail.com, ORCID: https://orcid.org/0009-
0003-3663-1891

5. Filip Klimas, SP ZOZ MSWiA Hospital in Krakéw, Kronikarza Galla 25 street, 30-
053 Krakéw, Email: elfilipklimas@gmail.com, ORCID: https://orcid.org/0009-0000-
5266-8676



mailto:zybowska.m@gmail.com
mailto:bartek4245@gmail.com
https://orcid.org/0009-0009-3515-1777
https://orcid.org/0009-0001-0427-9198
mailto:zdorota811@gmail.com
https://orcid.org/0009-0003-3663-1891
https://orcid.org/0009-0003-3663-1891
mailto:e1filipklimas@gmail.com
https://orcid.org/0009-0000-5266-8676
https://orcid.org/0009-0000-5266-8676
https://doi.org/10.12775/QS.2025.38.58257
https://apcz.umk.pl/QS/article/view/58257

6. Kacper Rusinski, University Clinical Hospital in Poznan, Przybyszewskiego Street 49,
60-355 Poznan, E-mail kacper.rusinskil@gmail.com, ORCID: https://orcid.org/0009-
0005-4002-9267

7. Adriana Potoczek, University Clinical Hospital in Katowice, Medykow 14 street, 40-
752 Katowice, e-mail: adriana.potoczek@interia.pl, ORCID: https://orcid.org/0009-
0002-3981-3490

8. Iwona Pudetko, University Clinical Hospital in Wroctaw, Borowska 213 street, 50-556
Wroctaw, e-mail:i.pudelko.97@gmail.com, ORCID: https://orcid.org/0009-0001-
6403-4141

9. Zuzanna Zigba, University Clinical Hospital in Poznan, Przybyszewskiego Street 49,
60-355 Poznan, E-mail: zuzial997.z@gmail.com, ORCID: https://orcid.org/0009-
0002-1576-8058

10. Natalia Szczepanik, Medical clinic in Piastéw Clinic at Konopnicka, ul. Konopnicka
11 Piastow, 05-820 Piastow ,e- mail: szczepaniknatalia3@gmail.com, ORCID:
https://orcid.org/0009-0006-5179-4324

Abstract:

Bone cancers in children are uncommon, making up approximately 5,5 % of all pediatric
cancers. Childhood cancers are characterized by rapid development, and any delay in
diagnosis can lead to serious consequences and even be life-threatening. The most common
malignant tumors in key practice are: osteosarcoma (OS) and Ewing sarcoma (EWS). OS and
EWS in children and adolescents require integrated diagnostics and age-appropriate therapy to
ensure the best possible treatment outcomes. In recent years, the survival rates of pediatric
cancer patients have improved and, consequently, it is necessary to reduce the long-term, late
effects of treatment in order to promote the reduction of the deterioration in quality of life

caused by treatment and to ensure the best possible return to everyday life.
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Introduction:

Neoplastic diseases in the pediatric population are extremely rare. They occur with a
frequency of about 1.5-3% of all human neoplasms. However, neoplastic diseases are the first
cause of deaths caused by disease before reaching the age of 15 [1,2]. Neoplasms in children
are also characterized by rapid development, and any delay in diagnosis can cause serious
consequences or even life-threatening. In Poland, the most common are leukemia (approx.
27%), CNS neoplasms (approx. 23%), lymphomas - (15%), and bone tumors constitute
approx. 5.5%. The most common malignant tumors in key practice are: osteosarcoma (OS)
and Ewing sarcoma (EWS). OS and EWS in the pediatric population require a
multidisciplinary diagnostic and therapeutic approach, taking into account the specificity of
the patient's age, in order to achieve the best possible treatment effects. Only early diagnosis
and appropriate therapy will allow for achieving therapeutic success, which for such a specific
patient as children and adolescents is extremely important due to numerous physical and
psychological aspects. In this work, we wanted to draw attention to the two most common
bone tumors, which are OS and EWS. It happens that patients are not referred to the
appropriate centers, and only early detection gives greater chances for cure [3]. In most cases,
the etiology is unknown, but reports from the literature and studies show a significant
influence of the environment, gene mutations as risk factors. Additionally, initial symptoms

can be very non-specific, which can significantly delay diagnosis.
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Chart 1. Frequency of occurrence of cancer diseases in children [4]

Osteosarcoma (OS)

It most often occurs in children during puberty. In the male population, this tumor develops
more frequently. The most common locations include the metaphysis of long bones, especially
the distal part of the femur and the proximal part of the tibia [5]. The clinical picture is most
often characterized by the occurrence of pain, which is present in most patients. Patients often
wake up during sleep because the pain is so severe. For doctors, any complaint of pain
reported by a child or parents should be a worrying symptom, especially pain that occurs at
rest. In addition, the presence of a nodular lesion or limb deformity should require further
tests to exclude other bone pathologies [6]. Studies have shown that some genetic disorders,
such as Li-Fraumeni syndrome, Rothmund-Thomson syndrome, may be associated with a
predisposition to OS [7]. The occurrence of OS may be related to exposure to radiation and
chemotherapy. [8]. Studies have also been conducted which showed that patients diagnosed
with OS had elevated levels of alkaline phosphatase (ALP) compared to the control group [9].
During the diagnostic process, it is necessary to determine the concentration of electrolytes
such as: potassium, sodium, chlorides, bicarbonates, calcium, phosphorus and magnesium.
Renal function is also checked by performing - Blood urea nitrogen (BUN) and creatinine
values and liver functions are assessed - Aspartate aminotransferase (AST), alanine

aminotransferase (ALT), bilirubin and albumin [10].
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Ewing’s sarcoma (EWS)

Ewing’s sarcoma is the second most common bone tumor in children. A characteristic feature
of these tumors is non-random chromosomal translocations that lead to the formation of
fusion genes that play a key role in the pathogenesis of the tumor. The most common
translocation is t(11;22)(q24;q12), which occurs in as many as 85% of tumors [11]. The most
frequently reported symptoms include pain and swelling. Unlike osteosarcoma, EWS may be
characterized by the occurrence of general symptoms. A worrying symptom should always be
pain that is not the result of trauma, lasts longer than 1 month, and persists at night. Such

symptoms are an urgent indication for imaging tests [12].

Osteosarcoma (OS) EWS
Age of onset Most often between 10 and | Peak incidence at 15 years
20 years of age of age
Frequency by sex More common in boys More common in boys
Location Metaphyses of long bones pelvis, axial skeleton and
femur; however, it can occur
in almost any bone or soft
tissue.
Main symptoms Intense pain (approx. 90%), | - General symptoms (fever)
often waking from sleep, | may be more common,
Pain of a sharp or dull nature | - pain,
at the site of the tumor - swelling at the site of the
- Redness at the site of the | tumor
tumor
- Limping
Treatment Chemotherapy, surgical | Chemotherapy, surgical
treatment treatment, radiotherapy

Table 1. Comparison of osteosarcoma and EWS [2, 13]




Symptoms suggestive of a malignant bone tumor

The most common symptom that may be associated with the development of bone tumors is
pain. The duration of the symptoms is variable, even from several days to even weeks. The
first symptom may also be the occurrence of a pathological fracture. The location is also key.
Symptoms may vary depending on the location. Difficulty breathing, pneumonia may be
associated with Ewing's sarcoma, which is located in the chest wall. [14]. Swelling should
also be a cause for concern, sometimes there is no pain and only swelling at the site of the
tumor. Another disturbing symptom is limited mobility, both active and passive, which may
consequently lead to gait disturbances. [15].

The symptoms can develop at different rates, which is why it is essential to detect symptoms
at an early stage of development. Diagnosis of a bone tumor is possible after demonstrating a
pathological focus on an imaging test. A huge problem is the time from the moment of
symptoms to diagnosis, which is often too long [16]. X-rays, MRI scans and bone isotope
scans are performed. On the X-rays taken, we analyze: bone shape, tumor location, its
boundaries and dimensions, degree and type of bone destruction, condition of the cortical
layer and marrow cavity, periosteal reaction and the relationship of the tumor to the
surrounding soft tissues. EWS is often characterized by the occurrence of a bone tumor in the

soft tissues [17].

Physical activity after treatment

Having an oncological disease and the treatment associated with it lead to a decrease in bone
mass. This is mainly caused by endocrine changes in the body. Patients after oncological
treatment may experience numerous long-term side effects that significantly affect the
physical and mental aspects [18].

In recent years, the survival rates of pediatric cancer patients have improved and,
consequently, it is necessary to reduce the long-term, late effects of treatment in order to
promote the reduction of the deterioration in quality of life caused by treatment and to ensure
the best possible return to everyday life.

Temesgen Lingerih et al. In their study, they showed that the average time from the first
symptoms to the oncology center was 5 months. The analysis showed that in their study,
52.6% of patients were boys and 47.4% were girls, which confirms the occurrence of OS and

EWS more often in males. Almost half of the children were between 5 and 10 years old. The
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study also showed that 41.9% of patients were diagnosed with advanced (Metastatic) disease
[19].

Children who have undergone oncological treatment are exposed not only to long-term
hospital stays, but also to long-term absence from school, the possibility of participating in
various types of sports activities, competitions, and sports tournaments, which significantly
limits their contacts with classmates and may negatively affect their social, mental and
physical development [20]. Children after cancer treatment are often exposed to social
isolation, which makes it harder for them to find their place in team sports, which is why they
do not engage in physical activity [21].

The study by Martin Kaj Fridh et al. involved determining the effect of physical activity
implemented in-hospital physical activity program during treatment [22]. The study included
children aged 6-18 years at diagnosis who were treated with chemo-/radiotherapy. A control
group and a research group were designated, the intervention group were 75 children after
cancer treatment and the control group were 33 patients who are after 1 year of treatment.
There were no statistically significant differences in age, gender, height, weight, BMI or
distribution of diagnoses. It was shown that children who already received a physical activity
program in the hospital, were supported by peers, achieved higher cardiorespiratory fitness
scores compared to children who received usual care 1 year after the end of treatment. Studies
have shown that children who engage in physical activity during treatment as a result need
less intensive rehabilitation after the end of treatment to achieve a level of physical fitness
appropriate for their age. It was shown that specialist actions are still needed to improve
cardiorespiratory fitness. The introduction of supervised physical intervention in hospitals and
childhood cancer treatment centres, additionally supported by peers, may help to positively
influence cardiorespiratory fitness and muscle strength in children struggling with cancer after
treatment. It is extremely important for children after cancer treatment to feel involved in the
school community. Only taking care of all aspects during treatment will allow these goals to
be achieved.

Conclusions:

Pediatric patients diagnosed with bone cancer still have to cope with numerous difficulties.
Access to healthcare is often difficult, which can cause delays in diagnosis and significantly
affect the therapeutic process [23]. Childhood cancers pose a serious health challenge for
children and medical personnel. Careful observation is essential. It is worth paying attention
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to early symptoms, worrying symptoms. Bone pain in children is a common symptom that can
result from both benign and malignant processes. Delay in the diagnosis of a malignant tumor
leads to a significant deterioration in prognosis and a decrease in the patient's quality of life
after the end of therapy. It is worth paying attention to changes in the body structure of
pediatric patients, the appearance of the lower and upper limbs, because the most common
location of bone tumors involves the limbs. Any chronic bone pain, pain not caused by trauma
should be a red flag and such symptoms require an X-ray. The vast majority of patients are in
good shape at the time of diagnosis, which is why multidisciplinary care is necessary so that
therapeutic effects are achieved extremely quickly and the quality of life does not deteriorate
significantly. It is crucial to provide the child and parents with appropriate help after the

diagnosis, and to realistically present all aspects of the disease.
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