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Background: Hodgkin lymphoma (HL) is one of the most common cancers in children, and radiotherapy (RT)
is a crucial part of treatment [1,2]. However, the risk of late effects, such as cardiotoxicity and secondary
malignant neoplasms, is a concern due to radiation exposure to critical organs [2-8]. Advanced dose
calculation methods, such as Monte Carlo Methods (MCMs), can improve dosimetry accuracy and help
minimize these risks [9,10]. Objective: This study aims to assess organ doses in pediatric patients undergoing
RT for HL. Methods: The research was structured into three main components: a systematic literature review,
dose calculations using the Eclipse treatment planning system and simulations using the PRIMO software.
Information was collected from the Pubmed database on the effect of doses on the organs of pediatric patients
undergoing RT for HL. The search terms and the Boolean operator were used in the following search query:
((Hodgkin) AND (Late effects)) AND (Pediatric). A total of 17 articles were considered. Results and
Discussion: PRIMO simulations showed greater accuracy with lower uncertainties than Eclipse. PRIMO
calculated a heart dose of 1645 mGy, while Eclipse estimated 2142 mGy. For the breasts, PRIMO calculated
243 mGy versus 189 mGy in Eclipse. Though small, these differences may have clinical relevance, as studies
indicate that doses above 20-30 Gy raise the risk of late effects like breast cancer and cardiotoxicity [11].
PRIMOQO’s precision makes it more reliable for assessing pediatric radiation exposure, where accurate dosimetry
is key to minimizing long-term risks [9]. Conclusion: The comparative analysis showed that PRIMO, using
MCMs offers more detailed and accurate dose calculations than Eclipse TPS. Incorporating MCMs into clinical
protocols can improve the assessment of radiation risks and better protect critical organs, promoting safer and
more effective treatment for pediatric HL patients.

Keywords: radiotherapy, pediatrics, Hodgkin Lymphoma

Referéncias

[1] Washington C.M.; Leaver, D; Trad, M. Principles and Practice of Radiation Therapy, fifth edition; Fourth Edition.
Washington, C.M., Leaver, D., editors; ELSEVIER, 2021; Vol. 5, pp 524-747.

[2] Flerlage, JE; Hiniker, SM; Armenian, S; Benya, EC; Bobbey, AJ; Chang, V; et al. Pediatric hodgkin lymphoma, version
3.2021. JNCCN Journal of the National Comprehensive Cancer Network 2021, 19(6), 733-54.

[3] Sardaro, A; Carbonara, R; Petruzzelli, MF; Turi, B; Moschetta, M; Scardapane, A; et al. Proton therapy in the most
common pediatric non-central nervous system malignancies: An overview of clinical and dosimetric outcomes. Italian
Journal of Pediatrics 2019, 45.

[4] Nagpal, P; Akl, MR; Ayoub, NM; Tomiyama, T; Cousins, T; Tai, B; et al. Pediatric Hodgkin Lymphoma - biomarkers,
drugs, and clinical trials for translational science and medicine. Oncotarget 2016, 7(41), 67551-67573.

[5] Tringale, KR; Modlin, LA; Sine, K; Forlenza, CJ; Cahlon, O; Wolden, SL. Vital organ sparing with proton therapy for
pediatric Hodgkin lymphoma: Toxicity and outcomes in 50 patients. Radiotherapy and Oncology 2022, 168, 46-52.

[6] Zhou, R; Ng, A; Constine, LS; Stovall, M; Armstrong, GT; Neglia, JP; et al. A comparative evaluation of normal tissue
doses for patients receiving radiation therapy for Hodgkin lymphoma on the Childhood Cancer Survivor Study and recent
Children’s Oncology Group trials. Int J Radiat Oncol Biol Phys 2016, 95(2), 707-11.

[7] Seth, R; Singh, A; Seth, S; Sapra, S. Late effects of treatment in survivors of childhood cancers: A single-centre
experience. Indian Journal of Medical Research 2017, 146(2), 216-23.

[8] Lo, AC; Liu, A; Liu, Q; Yasui, Y; Castellino, SM; Kelly, KM; et al. Late Cardiac Toxic Effects Associated with Treatment
Protocols for Hodgkin Lymphoma in Children. JAMA Netw Open 2024, 7(1), E2351062.



PR=“CEEDINGS

[9] Rodriguez, M; Sempau, J; Brualla, L. PRIMO: A graphical environment for the Monte Carlo simulation of Varian and
Elekta linacs. Strahlentherapie und Onkologie 2013, 189(10), 881-6.

[10] Sempau, J; Wilderman, SJ; Bielajew, AF. DPM, a fast, accurate Monte Carlo code optimized for photon and electron
radiotherapy treatment planning dose calculations. Phys Med Biol 2000, 45(8), 2263-91.

[11] Friedman, DL; Constine, LS; York, N. Late Effects of Treatment for Hodgkin Lymphoma. Journal of the National
Comprehensive Cancer Network 2006, 4(3).



