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Brachytherapy for prostate cancer in 2025: Present landscape, key challenges, and perspectives for the future

Introduction: Brachytherapy is one of the key curative modalities in the treatment of localized prostate cancer, enabling the
delivery of high-dose ionizing radiation directly into the prostate tissue while relatively sparing surrounding organs. Over the
past three decades, significant technological and clinical advances have reshaped its indications, technical implementation, and
outcomes. Nevertheless, the utilization of brachytherapy remains uneven across countries and institutions, and the method still
faces multiple challenges, both technical and organizational.

Objective: The aim of this review article is to provide a comprehensive and up-to-date overview of the role of prostate brachyther-
apy in 2025. It summarizes the key technological and clinical aspects of the method, identifies current limitations, and discusses
future directions in the context of modern oncology.

Methods: This narrative review is based on an analysis of relevant scientific literature published between 2013 and 2025, retrieved
from PubMed, Scopus, and Web of Science. Included sources comprise randomized clinical trials, systematic reviews, observa-
tional cohorts, and international clinical guidelines (EAU, ESTRO, ASTRO, NCCN, ASCO). Emphasis was placed on data related to
indications, dose regimens, planning technologies, clinical outcomes, and treatment-related toxicity.

Results: Brachytherapy is currently categorized into two main approaches: LDR-BT (permanent seed implantation) and HDR-BT
(temporary, fractionated application), each with specific clinical indications, logistical requirements, and dose strategies. Modern
image-guided and real-time planning techniques — including TRUS, CT, multiparametric MRI, and intraoperative adaptation —
have significantly improved the precision of source placement and reduced both acute and late toxicities. Clinical studies show
that, in selected patient groups, brachytherapy achieves oncologic outcomes comparable to, or even exceeding, those of radical
prostatectomy or external beam radiotherapy (EBRT). However, key limitations remain, including methodological inconsistencies
between studies, a lack of randomized controlled trials, limited long-term data on toxicity and quality of life, and substantial
regional disparities in access to care.

Conclusion: As of 2025, prostate brachytherapy remains a well-established, highly effective, and technically sophisticated treat-
ment modality for localized prostate cancer. It plays a central role as monotherapy for low-risk patients and in combination with
EBRT for those with intermediate and high-risk disease. The future of brachytherapy lies in deeper integration of personalized
medicine-through the use of genomic and radiomic biomarkers, Al-supported planning, and robust multicenter data registries.
Ensuring equal access to this effective treatment will depend on further technological standardization, interdisciplinary cooper-
ation, and systemic support for its broader implementation in clinical practice.
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Uvod

Karcinom prostaty (CaP) je aktudlné nej-
Castéjsim solidnim nddorem muzské populace
ve vétsiné rozvinutych zemi. Podle Globalni
databdze onkologickych dat GLOBOCAN
2022 je ro¢né celosvétove diagnostikovano
pfiblizné 1,4 milionu novych piipadd karci-
nomu prostaty, pficemz v Evropé pfipada na
toto onemocnéni pfiblizné 440000 novych
diagnéz ro¢né. Mortalita se pohybuje okolo
375000 umrti ro¢né celosvétové, v Evropé
kolem 107 000. | pfes pomérné pfiznivou
progndzu u lokalizovanych forem zlstava
karcinom prostaty druhou nejcastéjsi pficinou
umrti na zhoubné nadory u muza (1).

Tato vysoka incidence souvisi nejen se star-
nutim populace a genetickymi predispozicemi,
aleise zavedenim plosného testovani pomoci
prostatického specifického antigenu (PSA), kte-
ry je ve vétsiné evropskych zemi vyuzivan od
konce 90. let. Nejedna se o klasicky screening,
ale o biochemicky test, ktery umoznil detekci
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onemocnéni ve Casné fazi. Naprosta vétsina
takto detekovanych nadort je vsak diagnosti-
kovana vindolentniformé u prevazné starsich
pacientl a vede tedy k ,overtreatmentu” nez
k smyslupIné detekci rizikovéjsich forem one-
mocnéni vhodnych k aktivni terapii (2).
Vysledkem je snaha o stratifikaci pacient(
podle rizika pomoci kombinace nékolika para-
metrd: klinického stadia, Gleasonova skére, PSA
hladin. Tato klasifikace umoznila zacilit agresivni
|é¢ebné modality (napt. radikalni prostatekto-
mie, intenzifikovana radioterapie, hormonal-
ni lé¢ba nebo kombinace) na vysoce rizikové
pacienty. Zatimco u nizce rizikovych pacientd
zacaly byt preferovany konzervativni pfistupy
jako aktivni sledovani nebo lokalIni terapie (3).
Radioterapie se stala jednim z pilift |é¢by
lokalizovaného i lokalné pokrocilého karcino-
mu prostaty. Vedle konven¢ni zevni radiotera-
pie (EBRT) se etablovala intersticialni brachyte-
rapie, kterd umoznuje aplikaci vysoké davky
ionizujiciho zareni pfimo do prostatické tkané

pfi relativni ochrané okolnich struktur. Tato
metoda vyuziva bud’ permanentni implantaci
radioaktivnich ,zrn” (low-dose-rate brachythe-
rapy, LDR-BT), nebo doc¢asnou aplikaci pomoci
katetr s frakcionovanou lé¢bou (high-dose-
-rate brachytherapy, HDR-BT). Brachyterapie
nabizi ve srovnéni's jinymi modalitami vysokou
presnost, kratsi dobu Ié¢by a potencialné lepsi
toxicitni profil, coz z ni ¢ini atraktivni alternativu
1é¢by pro specifikovanou skupinu pacient( (4).

Z hlediska klinického pfinosu je brachyte-
rapie v soucasnosti doporuc¢ovana prednimi
mezindrodnimi odbornymi spole¢nostmi
(5-7) jako jedna z moznosti kurativni [é¢by
u pacientu s nizce (LDR-BT) a stiedné riziko-
vym lokalizovanym karcinomem prostaty
(LDR-BT, HDR-BT), a v kombinaci s EBRT u vy-
soce rizikovych forem (HDR-BT). Diky tech-
nickému pokroku v pladnovani, zobrazovani
a aplikaci zdrojt doslo k vyznamnému poklesu
akutni i pozdni toxicity, coz umoznilo dalsi

rozsiteni indikaci (6).
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