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ABSTRACT ____

Interventional radiotherapy (IRT), particularly brachytherapy, remains a cornerstone of precision cancer care. Despite
its proven efficacy across multiple tumour sites, IRT continues to be underutilised in low- and middle-income countries
(LMICs), largely due to infrastructural limitations, workforce shortages, and gaps in formal training. This resident-
led manuscript explores the current landscape of IRT education in LMICs, with a focus on mentorship, modular
training, and international collaboration as key drivers of capacity building. Drawing on recent global initiatives and
institutional experience, it outlines practical strategies to strengthen IRT integration into residency programmes and
improve equitable access to advanced radiotherapy techniques.
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Introduction ____

Interventional radiotherapy (IRT), including brachy-
therapy, is a well-established modality in cancer
treatment, offering superior dosimetric precision and
organ preservation compared to conventional external
beam techniques. Its clinical efficacy has been
demonstrated across multiple tumour sites, notably
cervical, prostate, and anal cancers, where it contributes
to improved local control and survival outcomes.1.2 A
recent comparative analysis by La Milia et al. further
reinforced the therapeutic value of IRT, highlighting its
superiority over modern external beam radiotherapy
(EBRT) in terms of local dose escalation and cancer-
specific outcomes across diverse anatomical sites.3
Despite these advantages, the global uptake of IRT
remains uneven. LMICs face persistent barriers to
implementation, including limited access to specialised
equipment, a shortage of trained personnel, and the
absence of structured educational frameworks within
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residency programmes.45 These constraints not only
hinder the integration of IRT into routine oncological
practice but also contribute to disparities in cancer care
delivery.

Recent initiatives have underscored the importance of
capacity building through modular training, mentorship,
and international collaboration.6-8 This manuscript
examines the current state of IRT training in LMICs from
the perspective of a radiation oncology resident, syn-
thesising evidence on educational gaps and proposing
scalable strategies for workforce development.

Clinical Relevance of IRT in LMICs

IRT has demonstrated significant clinical benefit in
several malignancies. In localised prostate cancer,
combining EBRT with high-dose-rate brachytherapy
has shown improved biochemical progression-free
survival and local control.? In anal canal cancer, brachy-
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therapy boosts have been associated with enhanced
tumour response and reduced toxicity.2 La Milia et al.
emphasised the comparative advantage of IRT over
EBRT in cervical, anal, and prostate cancers, citing
improved organ preservation and cancer-specific
survival.3

Given the high burden of these cancers in LMICs,
integrating IRT into clinical practice is not only relevant
but essential. However, the lack of trained personnel
and limited access to imaging and planning infra-
structure continue to restrict its widespread use.

Training Gaps in Residency Programmes
Radiation oncology residency programmes in LMICs
often lack formalised exposure to IRT techniques. Wadi-
Ramahi et al. developed a comprehensive roadmap for
implementing residency training in Iraq, addressing
didactic gaps, workflow management, and assessment
strategies.4 While successful in producing graduates,
the model highlighted the need for context-sensitive
curricula tailored to local resources and disease
patterns.

Global surveys have echoed these concerns. Engel et
al. found that only 21% of radiation oncology residents
had access to formal mentorship programmes, despite
74% expressing interest.5 In many LMICs, brachytherapy
training remains observational, with limited opportunities
for hands-on simulation or structured feedback.

Mentorship as a Cornerstone of Capacity Building
Mentorship plays a pivotal role in bridging educational
gaps and fostering professional development. Xiang et
al. demonstrated that interventional radiology trainees
with mentors were significantly more likely to pursue
research careers (32.5% vs 14.4%, p<0.0001).6 Similarly,
Engel et al. highlighted the disconnect between men-
torship demand and availability among radiation
oncology residents.5

Our recent publication on mentorship in radiation onco-
logy residency underscored its role in building resilience,
confidence, and academic engagement.” In LMICs,
where institutional mentorship may be sparse, inter-
national collaborations offer a valuable supplement.
Wong et al. introduced the Clinical Research Mentorship
Programme (CRMP), linking LMIC trainees with mentors
from the University of Toronto through structured semi-
nars and year-long guidance.8 Such models exemplify
scalable, high-impact mentorship frameworks.
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Strategies for Capacity Building

1. Modular Training Programmes

Short-term, site-specific modules focusing on IRT
fundamentals - target volume delineation, applicator
placement, and treatment planning - can be integrated
into residency curricula. Simulation-based learning, as
demonstrated by Vieira et al., improves workflow effici-
ency and clinical confidence.?

2. Tele-Mentoring and Virtual Platforms
Tele-mentoring allows trainees in resource-constrained
settings to access expert guidance remotely. Platforms
such as Project ECHO and CRMP have shown success
in oncology education. Regular virtual case discussions
and contouring workshops can supplement local
training.

3. Shared Infrastructure and Regional Hubs
Pooling resources across institutions can enable shared
access to IRT equipment and expertise. Regional training
hubs, supported by national societies and international
partners, can offer immersive rotations and certification
programmes.

4. Resident-Led Initiatives

Residents can play an active role in shaping training
programmes by initiating journal clubs, simulation labs,
and collaborative research. Engaging in global networks
and conferences fosters exposure and advocacy.

5. Readiness Assessment and Implementation
Tools

Donkor et al. developed the RE adiness SE If-assess-
ment (RESEA) guide to assist LMICs in establishing
safe and sustainable radiotherapy services.0 Such tools
can help institutions evaluate their capacity and plan
phased implementation of IRT programmes.

Conclusion ____

Interventional radiotherapy holds immense potential for
improving cancer outcomes in LMICs. However, its
promise can only be realised through deliberate
investment in training, mentorship, and infrastructure.

For radiation oncology trainees, capacity building must
begin with structured education, global collaboration,
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and resilient mentorship models. By bridging these
gaps, we can cultivate a generation of oncologists
equipped to deliver precision care in diverse settings.
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