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EVIDENCE —BASED NEURO-ONCOLOGY

Confronting ethical challenges and guideline deviations in neuro-oncological

radiosurgery
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Abstract

Stereotactic radiosurgery (SRS) has transformed neuro-
oncological care through its precision, minimally invasive
nature. SRS involves multiple, convergent beams of high
energy gamma rays, X-rays, or protons at a precisely
defined treatment area. As the use of SRS continues to
grow in neuro-oncology, it has brought with it a range of
ethical and clinical concerns. This narrative review
examines how deviations from accepted clinical
guidelines and inappropriate use of SRS—such as overuse
in low-volume centers, financial motivations, poor
compliance with protocols, and unsuitable patient
selection—can lead to compromised patient care. These
practices not only pose risks to patient safety and
outcomes but also threaten to undermine trust in the
medical system. By reviewing real-world examples, this
review highlights the necessity of stronger
multidisciplinary decision-making, improved oversight
and training of the clinical teams involved in delivering
SRS. Addressing these issues is essential to ensure that
radiosurgery remains a safe, effective, and ethically sound
treatment option in the neuro-oncology practice.

Keywords: Steriotactic Radiosurgery, Radiation Therapy,
Brain Tumour, Brain Metastases.

DOI: https://doi.org/10.47391/JPMA.25-48

Introduction

Stereotactic radiosurgery (SRS) was developed by the Lars
Leksell, a Swedish neurosurgeon in 1950s, and involves
the delivery of a “single, high dose of ionizing radiation to
a small and critically located intracranial volume through
the intact skull.”? It offers targetted cell death with ultra-
fine precision and is widely used in neuro-oncology for
the management of primary brain tumours and brain
metastases.? It can be delivered as a single dose, as in
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stereotactic radiosurgery (SRS), or as fractionated
stereotactic radiotherapy, where multiple doses (2-5) are
given over a span of 2-4 weeks.3 While SRS has
revolutionized the treatment of various intracranial
conditions, its increasing use raises important ethical
concerns regarding its application. There are growing
apprehensions about the instances of inaccurate
implementation, leading to suboptimal treatment
outcomes and even patient harm. This narrative review
aims to systematically examine and address these critical
concerns.

Review of Evidence

The main components to maintain quality and safety in
radiosurgery is learning of incidence and reporting, to
establish patient safety culture. In the domain of
radiation therapy, there is ample evidence that treatment
of head and neck cancer patients at high volume facility
centers have better outcome rates, owing to better
expertise and are better equipped to manage
complications.56 The employment of radiosurgery in
settings where the volume of cases does not justify its use,
raise concerns about practitioner expertise and patient
safety. As low volume centers are less likely to adhere to
clinical guidelines and with less resources and lack of
robust multidisciplinary teams, these centers may not be
well equipped to manage treatment related
complications.” In above context, it may be reasonable to
speculate that patient care may be compromised if
radiosurgery is not performed in high-volume specialized
centers, unless the low-volume centers can exhibit a
multidisciplinary team oversight, regular audits and
robust data showing consistency in adhering to
guidelines, achieving desired patient outcomes and
managing complication.

Patients undergoing radiation therapy for brain lesions
are already under significant financial burden.® A study
analyzing Medicare data found that neurosurgeons
received significantly higher reimbursement per SRS
session than radiation oncologists. While this
reimbursement was still 23.4% to 34.1% less than for open
resection, the trend indicates that some neurosurgeons
stand to benefit as SRS becomes more prevalent.
Additionally, with neurosurgeons reimbursed per lesion,
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the growing number of lesions treated per SRS session
could eventually make SRS and open resection financially
comparable.® The financial incentives associated with
radiosurgery have also been identified as a factor
contributing to its inappropriate use. In certain private
centers, the reimbursement structure for radiotherapy
tends to favour treatment plans with more radiation
sessions, often persuading the adoption of shorter,
hypofractionated regimens.’® Co-ownership of medical
imaging and radiotherapy facilities can lead to profitable
self-referral practices within some clinics, further
incentivizing the increased use of these services.

The application of radiosurgery in neuro-oncology is
guided by established clinical protocols and guidelines
designed to optimize patient outcomes and minimize
risks.’m However, some centres do not have policies
governing SRS rules, and adherence to these guidelines
can be inconsistent, leading to the inappropriate use of
radiosurgery. A recent National Cancer Institute (NCI)
designated cancer centres survey in the USA data show
that 17.5% of physicians use SRS for more than 10 lesions
without whole-brain radiation therapy (WBRT). This
deviation from established practices reflects a shift. Most
respondents reported increasing their use of SRS over the
past five years. The survey did not address the impact of
insurance on physician decisions, but private insurance
generally supports SRS for multiple brain metastases.'?
Another survey revealed that 98% of British and Irish
neurosurgeons do not recommend adjuvant
radiotherapy for grade | meningiomas, regardless of
resection status. For grade Il meningiomas, 80% do not
advocate radiotherapy if the tumour is completely
resected, while 59% recommend it for subtotal resections,
underscoring the need for guideline compliance.'® This
shows the wide variations in practice. In one of the largest
studies on brain metastases involving nearly 90,000 US
patients, disparities in SRS treatment patterns were
identified. Adjusted analyses revealed that SRS was less
likely to be utilized among patients of Hispanic ethnicity,
those with lower income and educational attainment,
individuals without private insurance, and patients
treated at community centers. These findings also
indicate the need to improve access to SRS for these
underserved populations.’* Moreover, the management
of lesions with a V12 Gy >8.5 cm?, which are associated
with a radionecrosis risk exceeding 10%, often lacks
adequate guideline compliance.’> These cases should
ideally be approached with hypofractionated stereotactic
radiotherapy, particularly when the lesions are situated in
or near eloquent areas. Historically, single-session SRS has
been commonly wused for large unresectable
meningiomas, despite emerging evidence indicating that
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this approach can lead to higher complication rates and
increased risk of radiation- induced toxicity. The recent
data supports the growing consensus that single-session
GKS for large inoperative meningiomas adjacent to
eloquent areas should be avoided and appropriate
fractionated regimen should be adapted for good tumour
control and lower complications rates compared with
single- session SRS (P = 0.017).'6 Deviations from
established guidelines may result in severe complications,
including radiation necrosis which can occur in up to 50%
of patients and is associated with neurological
complications in up to 30% of affected individuals
including cognitive decline, and exacerbation of previous
neurologic deficits.!”

SRS is a highly conformal treatment method with
minimum risk to surrounded neural tissue. However,
ethical dilemmas often arise from the selection of patients
where expected benefit may be minimal. A key ethical
consideration involves salvage SRS in cases of metastases
with poor prognosis of less than 3 months, uncontrolled
extracranial disease, poor functional status and lack of
initial response to radiotherapy in which salvage SRS may
not be beneficial.’® SRS related radionecrosis is an
important cause of neurological toxicity with some
centres reported 24% after initial radiosurgery alone.’>
For large brain metastases, SRS can lead to significant
neurotoxicity, therefore, reducing the marginal dose is
recommended to mitigate these risks.’? Despite
advancements in SRS, its use in patients with short
expected survival, remains controversial.

Solutions and Way Forward

The integration of interdisciplinary tumour boards in
decision-making is crucial in evaluating eligibility for
surgical resection and SRS. No patient should be
subjected to any form of oncological treatment without
an MDT discussion, and SRS should not be an exception.
To ensure alignment with latest research and best
practices, regional guidelines need to be developed with
consensus, and periodically updated. Adherence to these
guidelines will be a key to improving patient outcomes
and preventing harm. Institutions should also adhere to
minimum case volume thresholds to ensure that
practitioners maintain a high level of expertise and skill.20
Good training programmes and continuous professional
development are vital and mentorship programmes that
pair less experienced practitioners with seasoned
professionals can also enhance clinical competencies.

There is a need to develop and implement robust national
accrediting and monitoring systems to track how
radiosurgery is used, similar to the frameworks
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established by ASTRO (American Society for Radiation
Oncology) and ESTRO (European Society for Radiotherapy
& Oncology). The strict adherence to safety checklist for
SRS procedure promotes a zero-tolerance attitude for
errors.2! This should include setting up accountability
measures such as peer reviews and outcome reporting.
Jackson et al.22 stress the importance of sharing treatment
and outcome data across institutions in the radiosurgical
community.

Conclusion

The inappropriate use of radiosurgery in oncological
practice presents significant ethical and clinical
challenges. Evidence indicates that misuse, often driven
by financial incentives or a lack of adherence to
guidelines, can lead to suboptimal patient outcomes and
ethical violations. Addressing these issues requires a
multifaceted approach, including strengthening clinical
guidelines, enhancing patient communication, and
implementing oversight mechanisms.
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