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Abstract

Radiation therapy (RT) is a cornerstone of cancer management, required in approximately half of all cancer cases, and is particularly relevant
for older adults, who constitute the majority of oncology patients. Despite its localized nature and generally favorable toxicity profile, RT
remains underutilized in this population, often due to age-related biases, comorbidities, or the limited integration of geriatric assessment
into treatment planning. This review examines the evolving role of RT as an age-inclusive modality, highlighting innovations such as
intensity-modulated and stereotactic techniques that enable more conformal, less toxic, and increasingly personalized regimens for older
adults. Special attention is given to the challenges of frailty, cognitive impairment, and movement disorders, which may complicate
treatment delivery and necessitate tailored adaptations. The role of comprehensive geriatric assessment and frailty screening tools is
critically appraised, with emphasis on their predictive value in identifying treatment-limiting vulnerabilities and supporting shared
decision-making. The review underscores the need to shift from age-based to function-based treatment paradigms, advocating for greater
inclusion of older adults in clinical trials and for a multidisciplinary approach that aligns oncologic goals with patient priorities. When
appropriately tailored, RT provides a safe, effective, and goal-concordant treatment option for older adults, and its optimized integration into
geriatric oncology care is essential to meet the needs of an aging global population.

Keywords: Cancer, older adults, radiotherapy, undertreatment, overtreatment, comprehensive geriatric assessment, prehabilitation,
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1. Introduction

Cancer is strongly associated with aging, with approximately 60% of new diagnoses and 70% of cancer-related deaths occurring in
individuals aged 65 years and older!'l. As global life expectancy continues to rise, the proportion of older adults living with cancer is
projected to increase substantially, creating unique challenges for oncology care delivery!>3l,

Radiation therapy (RT) remains a cornerstone of cancer treatment, employed in about half of all cancer cases either with curative
intent or for palliation!*]. For older adults, RT offers a non-invasive option that may be preferable to surgery or systemic therapies,
particularly in the presence of comorbidities and frailty. As a localized treatment, RT is generally well tolerated by older patients and
can often be completed within a relatively short timeframel>°l. Thus, chronological age alone should not be considered a
contraindication to RT. Advances in technology have markedly improved the precision and safety of RT, enabling more accurate
tumor targeting while minimizing damage to surrounding healthy tissues. These innovations are particularly beneficial for older
adults, who often experience age-related physiological decline across multiple organ systems and varying degrees of frailty.

Nevertheless, RT remains underutilized in older adults. Multiple studies have documented significant age-related disparities in RT
use, which are often not fully explained by comorbidities or patient preferences!’-8l. Additional factors such as lower socioeconomic
status and greater distance from treatment centres further exacerbate these disparities!’. Another persistent challenge in geriatric
radiation oncology is the limited applicability of clinical trials to older populations. Despite the high incidence of cancer in this age
group, there remains a substantial age gap between trial participants and the real-world patients!'%!1],

In recent decades, advances in RT have markedly improved dose conformity, reduced toxicity, and enabled more individualized
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treatment approaches. This review highlights key modern RT techniques and their integration into geriatric oncology, while also
examining the role of geriatric assessment in shifting from age-based to function-based treatment paradigms that align with patient
preferences.

2. Methodology—Literature Selection

This review is based on a narrative literature survey, informed by the authors’ clinical and academic expertise in both radiation
oncology and geriatric medicine. Key peer-reviewed publications, clinical guidelines, and seminal trials were selected to illustrate
the evolving role of modern radiotherapy techniques in the care of older adults with cancer.

Relevant sources were identified through targeted searches of PubMed, Google Scholar, and the reference lists of recent reviews,
supplemented by the authors’ knowledge of influential studies in the field. Preference was given to recent publications (2015-2025)
and studies specifically reporting outcomes in older or frail populations, although earlier landmark trials were included where
historically important.

The aim of this approach is to provide a concise synthesis of clinically relevant advances and their implications for geriatric oncology
practice, rather than an exhaustive systematic review.

3. Contemporary RT Techniques and Their Applicability in Older Adults

Historically, three-dimensional conformal radiation therapy represented a significant advancement over two-dimensional techniques
and remains in use in certain clinical settings. However, it has largely been replaced in many centers by more advanced modalities
such as intensity-modulated radiation therapy (IMRT). IMRT modulates beam intensity to conform to the tumor shape, thereby
reducing exposure to surrounding organs and lowering toxicity, which is particularly beneficial for frail older adults!'?. By sparing
normal tissue, IMRT minimizes side effects such as fatigue, mucositis, and gastrointestinal toxicity, helping to preserve functional
independencel!'?l, Moreover, improved tolerability increases the likelihood that older patients will complete treatment without
interruptions, an important radiobiological factor in optimizing local control and overall survivall'‘l,

Volumetric modulated arc therapy (VMAT), now widely adopted, provides a similar level of modulation while delivering radiation in a
continuous arc around the patient. This efficiency shortens treatment sessions, an important advantage for older adults who may
experience pain, fatigue, or cognitive impairment. Longer treatment times can increase the risk of discomfort, agitation, and
involuntary movement, potentially compromising treatment accuracy and compliance. VMAT also offers strategic benefits in patients
with prostate cancer and bilateral hip prostheses, as it can minimize radiation dose to prosthetic implants!'°..

Stereotactic ablative body radiotherapy (SABR), also known as stereotactic body radiotherapy (SBRT), is a highly precise technique
that delivers very high doses of radiation in one to five fractions to tightly targeted areas, typically with smaller margins than
conventional RT. SABR has transformed the management of early-stage non-small cell lung cancer (NSCLC), offering excellent local
control with acceptable toxicity in older patients who are ineligible for surgery!'°l,

More recently, proton beam therapy has emerged as an important development, using positively charged particles with a Bragg peak
distribution to achieve maximal dose deposition at a defined depth with minimal exit dose. This characteristic makes it especially
advantageous for tumors located near critical structures such as the skull base or central nervous system, with substantially reduced
toxicity. However, widespread implementation remains limited due to high costs and restricted availability, and the modality is often
prioritized for pediatric patients.

4. Optimizing Imaging and Immobilization Protocols for Older Patients

During RT, the position of the tumor and surrounding normal tissues may shift, either between sessions or even within a single
fraction, due to factors such as respiration or bladder filling. Consequently, treatment plans based on the initial planning CT may not
always accurately reflect daily internal anatomy. Alongside modern RT delivery techniques, advances in imaging and immobilization
have enabled treatments that are safer and more precise than ever before.

Image-guided radiotherapy (IGRT) incorporates frequent imaging during treatment, allowing real-time adjustments for patient or
tumor motion. For older adults, IGRT improves safety by reducing unnecessary exposure of healthy tissues and minimizing side
effects. The enhanced accuracy of IGRT has facilitated the development of adaptive radiotherapy (ART), an advanced approach that
modifies the treatment plan during the course of therapy to account for anatomical or tumor changes. Such changes may include
tumor shrinkage or growth, weight fluctuations, or organ motion (e.g., bladder filling, breathing). This adaptability is particularly
relevant for older patients, who are more likely to experience physiological variability due to weight loss, sarcopenia, and
comorbidities. Artificial intelligence (Al is increasingly integrated into ART workflows, using automated image recognition and
decision-support systems to accelerate re-planning!'’l. For older adults, Al-assisted ART can shorten on-couch adaptation times,
reduce the physical and cognitive strain of prolonged immobilization, and ensure that daily anatomical variations are addressed
without adding substantial treatment burden. Thus, Al-enabled ART holds considerable promise for delivering highly personalized,
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tolerance-based treatments in frail populations.

Surface-guided radiotherapy (SGRT) employs three-dimensional surface imaging to continuously monitor patient positioning in real
time. For older patients, this approach eliminates the need for permanent tattoos or skin markings, reduces treatment-related
distress, and enhances comfort. SGRT has demonstrated particular value in settings requiring high positional accuracy, such as deep
inspiration breath-hold for left-sided breast cancer, where it minimizes cardiac dose, an especially important consideration for older
patients with preexisting cardiovascular disease. Furthermore, the streamlined setup process offered by SGRT can shorten treatment
times and reduce physical burden, benefiting patients with limited mobility, fatigue, or cognitive impairment.

Effective immobilization is essential in RT to ensure reproducible positioning and accurate dose delivery. However, this step can be
challenging for older patients, who may experience discomfort due to musculoskeletal conditions such as arthritis or who may have
cognitive impairments, including dementia, that contribute to disorientation and reduced compliance in the treatment environment.
Open-face masks (OFMs) have emerged as a patient-centered alternative to conventional closed-face thermoplastic masks. OFMs
significantly reduce anxiety and claustrophobia while maintaining positional accuracy, thereby improving patient comfort and
cooperation, particularly among older adults who may struggle with immobilization!!8-1%l,

5. RT Treatment Regimens: Hypofractionation

In addition to modern delivery techniques, fractionation schedules have also evolved in line with evidence-based practice, with many
shifting toward hypofractionation. This approach is particularly convenient for older patients, as it reduces the number of treatment
visits while maintaining comparable efficacy, thereby alleviating the burden of hospital travel and associated fatigue.
Hypofractionation involves administering larger doses of radiation per fraction over fewer sessions compared with conventional
schedules. Hypofractionated regimens are now the standard of care for several cancer sites, including early-stage breast cancer, with
the FAST-Forward trial demonstrating the effectiveness of a one-week schedule (26 Gy in five fractions)??l. In localized prostate
cancer, moderate hypofractionation is an established, evidence-based option that achieves outcomes comparable to conventional
fractionation, while also shortening treatment duration!?!l. Ultra-hypofractionation is also emerging as a promising alternative in this
setting, particularly for patients with low- or intermediate-risk disease??.. For medically inoperable early-stage NSCLCs, SBRT, which
is an ultra-hypofractionated approach, has become the standard of care, achieving local control rates of 85-95% and two- to
three-year overall survival rates of 65-75%2321,

Short-course radiotherapy (SCRT) is another effective and well-tolerated option for older adults with rectal cancer, particularly those
aged 75 years and above or with significant comorbidities. SCRT provides oncologic outcomes comparable to chemoradiation but
with reduced toxicity and better preservation of autonomy!?>2°l. Typically delivered as 5 Gy over five consecutive days, SCRT can be
used either as neoadjuvant therapy before surgery or as a definitive treatment in patients unfit for surgery. Recent studies suggest
that SCRT followed by delayed surgery may be especially advantageous for this population, striking a balance between efficacy and
safety while minimizing treatment-related morbidity!>>?7l. Given that older patients are often more vulnerable to the adverse effects
of intensive chemoradiotherapy, SCRT offers a pragmatic alternative that maintains quality of life without compromising disease
control.

6. Optimizing Care for Patients with Dementia and Parkinson’s Disease

Older adults with comorbid dementia and cancer often face disparities in cancer care. Studies have shown that individuals with both
conditions are less likely to undergo cancer screening, receive staging information, or access curative treatments such as surgery,
chemotherapy, or radiotherapy, compared with those without demential?®l, This population also demonstrates higher mortality rates
and greater health service utilization?’l. Recent evidence indicates that approximately 7.5% of individuals aged 75 years and older
with cancer have a documented dementia diagnosis*°l. These figures suggest that a growing proportion of older adults undergoing
RT are living with dementia, underscoring the need for specialized approaches within oncology services that balance treatment
efficacy with quality-of-life considerations.

RT is often regarded as a preferable option over surgery or chemotherapy for these patients, as it may offer a more favorable balance
of risks and benefits. However, these individuals frequently present with complex care needs, including higher rates of comorbidities
and an increased likelihood of residing in long-term care facilities compared with cancer patients without demential'l.
Decision-making regarding RT can be particularly challenging: patients may struggle to understand, retain, or consent to information
about their treatment, and may find repeated hospital visits and side effect management especially burdensome. Family members and
caregivers play a pivotal role in supporting patients through treatment, and their involvement is often essential for effective shared
decision-making. Caregivers commonly act as advocates, interpreters of patient values, and coordinators of treatment logistics. For
cognitively impaired patients, caregiver involvement helps ensure that treatment choices remain consistent with long-standing
preferences and quality-of-life priorities. At the same time, gaps in caregiver availability or capacity may place additional
responsibilities on oncology staff, who may lack specialized training in dementia care. Structured caregiver engagement, including
family meetings, involvement in the consent process, and the provision of tailored educational resources, can enhance decision
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quality and improve the overall treatment experience.

Furthermore, dementia is not always adequately documented in medical records, which complicates the identification of patients
requiring tailored support. To address these challenges, there is increasing emphasis on person-centered care, improved
communication, environmental adaptations within RT departments, and enhanced training for healthcare professionals to better
support this vulnerable population*'l. Initiatives such as OFMs can reduce patient distress, while additional strategies have been
proposed to support patients during treatment!*?l. These person-centered care recommendations include clear communication,
environmental adaptations (e.g., clear signage, minimized noise, and reduced visual clutter), and active involvement of caregivers!®3.
Staff training in dementia care, implementation of dementia-friendly environments, and flexible scheduling further address the
complex needs of these patients!®!l. Integrating these approaches into radiation oncology services is essential to ensure safe, effective,
and compassionate care for older adults with dementia undergoing RT. An illustrative case below demonstrates how Comprehensive
Geriatric Assessment (CGA) can influence treatment decisions for an older adult receiving RT.

Patients with movement disorders, such as Parkinson’s disease, also present unique challenges during RT due to motor symptoms
including tremor and rigidity. Customized immobilization devices and shorter treatment sessions can help mitigate movement during
therapy. Close coordination with neurology or geriatric specialist teams is essential to optimize antiparkinsonian medications and
overall management. A multidisciplinary, individualized approach is recommended to ensure both safety and efficacy for patients
with these conditions.

7. Geriatric Assessment as a Tool for Personalized RT in Older Adults

Multidisciplinary collaboration and shared decision-making are essential to ensure that older adults receive equitable,
evidence-based, and compassionate cancer care. Close collaboration with geriatricians is particularly valuable in the oncology
setting, although it is often limited by institutional resourcesl**l. Management of older cancer patients undergoing RT is complicated
by heterogeneity in physiological reserve, comorbidities, cognitive function, and psychosocial factors, all of which influence
treatment tolerance and outcomes. International societies, including the International Society of Geriatric Oncology and the
American Society of Clinical Oncology, endorse CGA for all older adults undergoing cancer treatment, including RT, to support
individualized treatment decisions and optimize outcomes[>*371,

CGA is a multidimensional diagnostic process that evaluates medical, functional, psychological, and social domains (Table 1). It is an
essential tool for addressing age-related complexities, identifying frailty, and tailoring oncologic care accordingly. A growing body of
level I evidence supports integrating CGA into oncology to guide personalized care plans; however, most studies have been
conducted in medical oncology*®*2l. CGA evaluates the patient’s functional status, cognitive capacity, social support, and personal
preferences[*3l. It identifies vulnerabilities frequently overlooked in standard oncology assessments, including comorbidities,
polypharmacy, cognitive impairment, nutritional deficits, functional dependency, and psychological distress!®**!l. These factors are
independently associated with increased risk of treatment-related toxicities, hospitalization, treatment interruptions, and reduced
quality of lifel38:3%41:421,

Table 1. Domains of CGA, rationale for assessment and common assessment tools.

CGA Domain Rationale Sample Assessments/Tools
Functional Evaluates the ability to perform basic self-care (ADLs) and complex daily tasks ~ ADL, IADL
Status (IADLs).
Comorbidity Assesses the presence and severity of additional chronic diseases or medical CCI, CIRS-G
conditions.
Cognition Screens for memory, confusion, and cognitive impairment. MoCA, MMSE, Mini-COG
Psychological Identifies symptoms of depression, anxiety, or other mental health concerns. GDS, HADS
Nutrition Examines risk factors for malnutrition, weight loss, or poor dietary intake. MNA, BMI and weight loss

Social Support Reviews the availability and adequacy of help from family, friends, or community MOS-SSS, focused questions on social support

resources.

Polypharmacy Looks at the number and appropriateness of medications, as well as potential ~ Medication review, number of medications,

drug interactions. STOPP-START, Beers criteria

Mobility/Falls  Assesses walking ability, balance, and risk or history of falls. TUG test, SPPB, falls history (previous 6

months)
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CGA: comprehensive geriatric assessment; ADL: activities of daily living; IADL: instrumental activities of daily living; CCI: charlson comorbidity index; CIRS-G: cumulative illness
rating scale for geriatrics; MoCA: montreal cognitive assessment; MMSE: mini-mental state examination; GDS: geriatric depression scale; HADS: hospital anxiety and
depression scale; MNA: mini nutritional assessment; BMI: body mass index; MOS-SSS: medical outcomes study social support survey; STOPP-START: screening tool of older
person’s prescriptions- screening tool to alert to right treatment; TUG: timed up and go; SPPB: short physical performance battery.

CGA informs personalized treatment strategies by identifying patients who may benefit from treatment modification or intensified
supportive care. Frailty-informed care has been shown to improve health-related quality of life, reduce treatment-related toxicity,
and enhance adherence to curative-intent therapies!*>*°l, It also helps prevent inappropriate overtreatment or undertreatment,
ensuring that fit older patients are not denied potentially beneficial therapies based solely on age, while frail patients are spared
aggressive interventions that could substantially compromise quality of life. In clinical practice, CGA findings can guide dose
de-escalation, implementation of shorter (hypofractionated) RT schedules, enhanced symptom management, and prehabilitation
interventions such as nutritional support and physiotherapy. These adjustments (Figure 1) help reduce toxicity, improve adherence,
and maintain quality of life without compromising oncologic efficacy.

Personalized
treatment plans

Optimization of Reduced risk of
frailty-related under- and over-
issues treatment

Increased
likelihood of
treatment
modification

Support for
shared decision
making

Figure 1. Impact of CGA on RT treatment decisions in older adults. CGA: comprehensive geriatric assessment; RT: radiation therapy.

Education and training of radiation oncologists in geriatric medicine principles remain critical to increase uptake and maximize the
impact of CGA on patient-centered outcomes!*’l. Digital health technologies and workflow integration strategies are also being
explored to streamline CGA delivery in busy RT clinics!**l.Despite these clear benefits, routine implementation of CGA in RT is
challenged by time constraints, limited geriatric expertise within oncology teams, and resource limitations!*’l. To address these
barriers, brief frailty screening tools such as G8 or Vulnerable Elders Survey-13 (VES-13) are increasingly employed to identify patients
who warrant full CGA, thereby optimizing resource allocation"l

8. Frailty Screening Tools in RT

Multiple screening instruments have been evaluated in oncology and RT settings. The G8 screening tool, developed specifically for
oncology, comprises eight items with a total score ranging from 0 to 17, with particular emphasis on the patient’s nutritional status. A
score of =< 14 indicates vulnerability and warrants referral for a CGA. Validated in the ONCODAGE study, the G8 has demonstrated
high sensitivity (ranging from 65% to 92%) and acceptable specificity, while requiring only 4 to 5 minutes to administer®'l. A systematic
review encompassing 46 studies further supported the clinical utility of the G8, highlighting its predictive value for survival outcomes
and treatment-related complications in older adults with cancerl>?l. Additionally, a self-administered version of the G8 has shown
good concordance with the original, suggesting potential for broader implementation in clinical practicel>’l.Other screening tools,
including the VES-13 and the Groningen Frailty Indicator, have also been widely applied in clinical settings.
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The use of frailty screening tools facilitates the identification of patients who may benefit from a full CGA. Integrating frailty screening
with CGA further enhances multidisciplinary collaboration, enabling oncology teams to address polypharmacy, cognitive impairment,
and social support needs, which are factors that significantly influence treatment adherence and survivorship care. In clinical
practice, this approach aligns with the principles of precision medicine, optimizing therapeutic benefit while minimizing harm for
vulnerable older adults.

9. Shared Decision Making and Patient Wishes

Shared decision making (SDM) is increasingly recognized as a cornerstone of cancer care for older adults, particularly in the context
of RT, where treatment decisions must balance clinical evidence with the unique values and preferences of each patient>*>>. SDM
involves a collaborative process in which clinicians and patients jointly discuss treatment options, considering both potential benefits
and harms in light of the patient’s health status, comorbidities, and personal priorities>l. For older adults, these discussions are
especially important, as they may prioritize quality of life over longevity or have specific fears and goals that influence their
willingness to undergo certain treatments!>'l. Incorporating patient wishes ensures that care plans are not only evidence-based but
also aligned with what matters most to the individual, fostering greater satisfaction, trust, and adherence to treatment>l. Despite
strong patient preference for SDM in RT, studies reveal a persistent gap between the desire for involvement and actual experiences,
highlighting the need for improved implementation strategies and decision aids tailored to the older population. Ultimately,
respecting patient autonomy and systematically integrating their wishes into RT decisions is essential for delivering truly
person-centered care in older adults (Figure 2).

Frailty screening +/-
GAforallolder
adults planned for
RT

Fit/robust Vulnerable/Prefrail Frail

Modified RT option in Short course RT or

Proceed with

standard treatment conjunction with palliative RT
(curative/palliative) proactive supportive Prioritize QoL and
care & rehabilitation independence

J

Shared decision
making - consider
patient's values and

wishes

Final treatment plan
- goal-concordant RT
strategy

Figure 2. Flowchart of RT decision making in RT. RT: radiation therapy.

10. Clinical Application: Demonstrating CGA Integration

The following illustrative case is fictional and presented for educational purposes to demonstrate how CGA findings can influence RT
decision-making in older adults.

Case Study: Dementia in an Older Adult with Locally Advanced Rectal Cancer Undergoing RT
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10.1 Case Presentation

An 82-year-old male with a history of mild-to-moderate Alzheimer’s disease (MMSE score: 19/30), hypertension, and osteoarthritis
presented with T3N1MO rectal adenocarcinoma. He lived with his family, required assistance with instrumental activities of daily
living (IADLs), and had a Clinical Frailty Scale score of 5, indicating mild frailty. With support from his daughter, the patient expressed
a strong preference to prioritize independence and minimize treatment burden rather than pursue aggressive care.

10.2 Initial Treatment Plan

The oncology team initially proposed neoadjuvant chemoradiotherapy followed by surgical resection. However, concerns were
raised regarding the patient’s cognitive status, capacity to adhere to complex treatment regimens, and potential risk of
treatment-related toxicity (Table 2).

Table 2. Comprehensive geriatric assessment findings.

Domain Findings Clinical Implications

Cognition MMSE 19/30; impaired executive function and Reduced capacity to manage complex regimens; higher risk of
short-term memory delirium and non-adherence

Nutrition Nutritional vulnerability; dietician support advised

MNA score 17 — at risk of malnutrition

Physical Gait speed 0.7 m/s, SPPB 6/12 Limited reserve; increased risk of functional decline
Performance
Frailty CFS 5 (mildly frail) Predicts higher risk from surgery and prolonged recovery
Psychosocial Strong family support; no depressive symptoms  Positive caregiver involvement; buffer against treatment stress
Comorbidities Controlled hypertension; no major cardiac Not a limiting factor

disease

10.3 Treatment Modification Based on CGA

Guided by the findings of the comprehensive geriatric assessment, the multidisciplinary team recommended RT alone. After
consultation with the patient, the team opted for SCRT alone (25 Gy in 5 fractions), omitting both chemotherapy and surgery. This
approach aimed to minimize treatment-related toxicity while maintaining local tumor control.

10.4 Outcomes

The patient completed SCRT with only grade 1 gastrointestinal toxicity. Nutritional counseling and physiotherapy were provided to
support resilience.

At 12-month follow-up:

* Oncologic: MRI demonstrated stable disease without evidence of progression.

« Functional: The patient maintained baseline independence in basic ADLs, with stable dependence in IADL.

« Cognitive: The patient continued on a gradual Alzheimer’s trajectory, with no acute cognitive decline attributable to RT.

« Quality of life: The family reported satisfaction with the balance of treatment, noting that the patient remained engaged in daily
routines.

11. Future Directions

Shorter RT regimens using higher doses per fraction (hypofractionation) are now supported by robust evidence for several cancer
sites. Ultra-hypofractionated schedules, which can sometimes be completed within a single week, are emerging as effective and
well-tolerated options for older adults, reducing the burden of frequent hospital visits and minimizing exposure to healthcare
settings. In the future, patients may be able to select and tailor RT regimens that best align with their individual needs, drawing from
multiple available treatment options and guided by evidence-based practice. Incorporating geriatric assessment into radiotherapy
planning enables clinicians to adapt treatments according to physiological age, comorbidities, and patient preferences. This
approach helps avoid overtreatment and identifies regimens that achieve the optimal balance of efficacy and tolerability. Looking
ahead, further integration of artificial intelligence into adaptive radiotherapy could facilitate highly personalized, daily-adaptive
treatments in routine care. For older adults, particularly those with limited mobility or cognitive challenges, this could translate into
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shorter sessions and improved treatment tolerability.

Critical appraisal of the evidence base indicates that, although modern RT techniques such as IMRT, VMAT, SBRT, and
hypofractionation are supported by robust data in the general adult population, older patients are often under-represented in pivotal
trials. Moreover, outcomes are rarely stratified by frailty or cognitive status. Evidence specific to older adults frequently derives from
subgroup or retrospective analyses, limiting the certainty of generalizability. Where robust data are available, for example
hypofractionated breast RT and SBRT for inoperable lung cancer, outcomes in older cohorts are highly favorable. By contrast,
evidence for modalities such as proton therapy or MR-guided RT in older populations remains limited, and conclusions should be
drawn cautiously. These gaps highlight the need for future prospective trials explicitly designed to capture age-specific outcomes,
encompassing not only toxicity and survival but also quality of life, independence, and preservation of functional status.

Therefore, future research priorities in geriatric radiation oncology include large-scale randomized controlled trials evaluating
CGA-driven interventions and their effects on survival, functional independence, and quality of life. In addition, standardization of
CGA components relevant to RT and the development of predictive models incorporating CGA data may further personalize care and
enhance prognostication. Likewise, prospective randomized trials are needed to validate the predictive accuracy of frailty screening
tools specifically in RT populations and to assess the impact of screening-driven interventions. The development of streamlined,
technology-assisted screening processes could further facilitate routine implementation in clinical practice.

12. Conclusion

This review explored the specific considerations of RT in older adults, a rapidly growing demographic in oncology due to global aging
trends. RT remains a highly effective cancer treatment in this population, offering both curative and palliative benefits across
multiple cancer types. Modern RT techniques have transformed cancer care through improved accuracy, reduced toxicity, and
greater adaptability to patient-specific anatomy and tumor biology. Innovations such as IMRT, SBRT, and proton therapy, supported
by advanced imaging and planning systems, facilitate personalized treatment approaches. Despite these advances, evidence indicates
that RT is underutilized in older adults, often due to non-medical factors such as age-related biases and systemic barriers. Addressing
these disparities requires individualized treatment decisions informed by CGA, improved access to care, and increased awareness of
the benefits of RT in the older population. This review emphasizes the importance of individualized treatment planning, increased
adoption of frailty screening measures, and further research focused on older adults. Frailty screening tools provide valuable
instruments in the RT setting, enabling early identification of older adults at risk for treatment-related complications. When
combined with CGA, these tools support personalized treatment plans that balance efficacy with tolerability. As guidelines
increasingly endorse frailty screening, further efforts are needed to standardize approaches and integrate them into routine
oncologic care, ultimately improving outcomes for older cancer patients. Collaboration between oncologists, geriatricians, and the
wider multidisciplinary team is essential to optimize treatment outcomes.
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