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Recommendations for radiosurgery and stereotactic ablative
radiotherapy terminology to guide clinical and research practices
for the medical oncologist, radiation oncologist, and surgeon
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Stereotactic radiosurgery (SRS), stereotactic ablative radio-
therapy (SABR), and stereotactic body radiation therapy
(SBRT) are tools used independently or in conjunction with
systemic therapies and have transformed oncologic practice.
With the emergence of these therapeutic modalities, and in
part due to a lack of established guidelines differentiating
these treatments, the term “radiosurgery” is frequently errone-
ously ascribed to procedures marketed to the medical commu-
nity and patients as having ablative radiobiologic effects. This
may not always be the case and depends on dose, fraction-
ation, and tumor type. At times, such marketing appears arbi-
trary and unscientific. To the dismay of the radiation oncology
community, utilization of stereotactic targeting has been fre-
quently misconstrued as delivery of ablative dosing. Prior at-
tempts have been made to focus nomenclature, notably such
as those of Loo and colleagues who argued that the term
SABR more precisely describes the treatment modality than
SBRT [1]. Since that time and with continued advances in
technology, further terminology ambiguities have arisen in-
cluding (hypo)fractionated stereotactic radiosurgery, multi-
session radiosurgery, and (hypo)fractionated stereotactic ra-
diotherapy, all of which are frequently used interchangeably
with SABR and SBRT. The ramifications of inconsistencies in
nomenclature are vast and have implications to standard

clinical practice, interpretation of previously reported out-
comes comparing radiosurgery to competing modalities, and
for those of future trial design. In addition, billing and com-
pensation for these procedures are altered by the application of
these nomenclatures, and it is unknown whether compensa-
tion and/or marketing drives the use of the term radiosurgery
when treatment is non-ablative. For example, fractionated ra-
diosurgery according to US insurance companies is typically
reimbursed only as radiosurgery if the number of fractions is
no greater than 5; by contrast, some countries in Europe have a
fraction limitation of 8, and regimens of 8 fractions may be
equivalently ablative.

In 2007, the neurosurgery community independently devel-
oped nomenclature guidelines in an attempt to address this is-
sue, though these were significantly limited and not inclusive of
the indications for stereotactic targeting used by radiation on-
cologists and thus have not been uniformly followed [2].
Additionally, recent improvements and increased utilization of
linear accelerator-based stereotactic radiation and the ability to
fractionate delivery using new Gamma Knife technologies, as
well as an emerging understanding of how ablative dosing may
allow for priming of an endogenous systemic response, justify
an impetus for new guidelines, which remain conspicuously
absent from the radiation oncology community.

There are a number of consequences from the lack of uni-
form terminology. For example, a controversial national cancer
database study comparing radiofrequency ablation (RFA) ver-
sus radiation for localized hepatocellular carcinoma reported
superiority of radiofrequency ablation to SBRT in the Journal
of Clinical Oncology, based on questionable labeling of the
radiotherapy delivered to which RFA was compared [3].
Although the study authors described the radiation arm as
SBRT, 36% of patients in the radiation cohort were treated with
biologically effective doses (BED) consistent with palliative,
non-SBRT regimens, invalidating the study’s primary conclu-
sions and generating significant confusion [4]. More recently,
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data from the phase III NRG Oncology/RTOG 0631 trial com-
paring 16–18 Gy in 1 fraction versus 8 Gy in 1 fraction for
treatment of spine metastases were presented at the 2019
ASTRO annual meeting [5]. Three-month pain control was
not found to be superior in the higher dose arm, prematurely
suggesting that conventional radiation is more appropriate for
palliation than “radiosurgery.” However, spine stereotactic ra-
diosurgery is usually prescribed between 18 and 26 Gy when
delivered by a single fraction, raising a question as to whether
this study truly compared radiosurgery versus conventional ra-
diotherapy or two conventional radiotherapy regimens [6]. An
ongoing phase III clinical trial led by Sahgal and colleagues at
Sunnybrook aims to delineate possible benefits in SBRT dosing
(NCT02512965) using cohorts with different BEDs, though
there is also a question whether their SBRT cohort has accom-
plished the necessary BED to be truly ablative.

The ramification of these inconsistencies is significant as
they obfuscate the biological mechanisms that differentiate ra-
diosurgery from other stereotactic-guided radiation delivered in
one to five fractions. Unlike traditional radiotherapy, radiosur-
gery is hypothesized to more strongly activate ceramide-
induced apoptosis. This mechanism may be more cytotoxic in
tissues, such as endothelia, with significant intracellular con-
centrations of acid sphingomyelinase, the key enzyme in the
ceramide apoptosis pathway [7]. Tumors dependent on endo-
thelial cell survival, such as renal cell carcinoma, may therefore
be radiosensitive at radiosurgical dosing, but radioresistant
when treated with conventional radiotherapy [8].
Furthermore, in the era of immunotherapy, where the produc-
tion of novel epitopes is thought to be the primer for an endog-
enous immune response, this distinction is particularly para-
mount, as studies of “SBRT” utilizing non-radiosurgical regi-
mens may mislead the oncology community as well as payers.

In the context of these important clinical and biological
studies, a number of outstanding questions remain (Table 1).

First, if the RTOG 0631 regimen were considered
radiosurgical, would this regimen best be described as SRS/

SBRT, as the authors write, or SABR or spine stereotactic
radiosurgery (SSRS)? How should these terms be differenti-
ated, if at all?

Second, how should the current interchangeable use of var-
ious terms including SRS, multisession SRS, multifraction
SRS, (hypo)fractionated SRS, SSRS, and (hypo)fractionated
stereotactic radiotherapy be addressed? What is the appropri-
ate context for each of these seemingly distinct terms? What
criteria should be employed to determine this nomenclature?
Dose, stereotactic targeting, and steepness of dose gradient
with appropriate R-50 conformity (the volume covered by
50% of the prescription divided by the planned target volume
given that the prescription dose covers at least 95% of the
planned target volume) should likely be considered.
Furthermore, Dmax/hotspot greater than 120% appears wor-
thy of inclusion as well [9, 10]. Should the assignment of this
terminology also account for histology, relative radiosensitiv-
ity, and BED? To expand upon this concept, the treatment of
vestibular schwannoma with 25 Gy in 5 fractions has a BED
of 67 Gy, similar to the 65 Gy BED of the standard
radiosurgical dosing 12.5 Gy in 1 fraction, assuming an
alpha/beta ratio of 3. Meanwhile, the treatment of functional
pituitary adenoma, using the same 25Gy in 5 fraction regimen
with a BED of 67 Gy, appears significantly less than the
126 Gy BED of standard of care radiosurgery using 18 Gy
in 1 fraction [11, 12]. Therefore, should the 25Gy in 5 fraction
regimens for vestibular schwannoma be termed multifraction
SRS or multisession SRS, and the 25 Gy in 5 fraction regimen
for functional pituitary adenoma be called hypofractionated
stereotactic radiotherapy? Or, should the 25 Gy in 5 fraction
regimens for pituitary adenoma be described as multisession
radiosurgery, as per Adler et al. [13]?

Complicating the matter further is how to determine wheth-
er a fractionated regimen is equivalent to single fraction SRS.
One common notion is that a fractionated regimen with BED
exceeding the BED of a single fraction treatment is
radiosurgical. Some groups contend that BED exceeding
100 Gy is considered biologically radiosurgical, such as for
lung cancer, although different histology may have different
thresholds and not all single fraction SRS regimens have a
BED greater than 100 Gy [14, 15]. Therefore, should these
criteria include a site-specific requirement for a minimum
BED or BED exceeding that of the standard of care single
fraction SRS course? Although linear quadratic modeling cal-
culates BED for the comparison of regimens, the assumptions
of this model may not apply at radiosurgical doses, and thus
incorporating what appears to be a critical component of de-
fining radiosurgery may introduce significant radiobiological
flaws and remains hotly debated, as well as alternatives such
as the universal survival curve [16–18].

Thus, there is a need to standardize what dosing regimens
should be considered radiosurgery versus radiotherapy guided
by stereotactic targeting, given the divergent biological

Table 1 List of primary outstanding questions in radiosurgery and
ablative radiotherapy

Question

1. What defines and distinguishes SRS, SBRT, SABR, and SSRT?

2. What should guide the determination of hypofractionated stereotactic
radiotherapy versus radiosurgery?

3. How should the terms multifraction versus multisession be
distinguished?

4. Should there be a fraction limited (i.e., 5 fractions) for radiosurgery?

5. What factors should be incorporated into the determination of ablative
radiation?

6. How should the limitations of BED be addressed in comparing
radiosurgical regimens?
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mechanisms and despite delivery in hypofractionated or
ultrahypofractionated schedules. In the era of linear
accelerator-based SRS, SABR, and immunotherapy, we call
for the development of a standardized nomenclature of radio-
surgery by the radiation oncology and neurosurgery commu-
nity in order to mitigate current obstacles to understanding the
current radiosurgical literature, development of future
radiosurgical clinical trials, and guiding clinical practice for
medical oncologists, radiation oncologists, and oncologic sur-
geons. Further investigation and interdisciplinary consensus-
building of a proposed framework is desperately needed.
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