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Many professional societies have been founded 
by and continue to support a single discipline. 
Within the field of medicine, the reality of clini-

cal patient care has increasingly evolved toward multidis-
ciplinary communication, collaboration, and care coordi-
nation; however, many societies continue to have meetings 
that largely focus on a single discipline. 

Nearly 30 years ago, Dr. Dan Leksell recognized that, 
although the roots of radiosurgery were born out of neuro-
surgery, there was a growing interdependence with medi-
cal physics and radiation oncology. To foster the collabor-
ative growth of a multidisciplinary community, he had the 
forward-thinking vision to establish the Leksell Gamma 
Knife Society (LGKS) to provide a forum for multidis-
ciplinary exchange of ideas and information across disci-
plines: physicians, medical physicists, and basic scientists, 
with the purpose of improving patient outcomes. This ef-
fort was largely underwritten with support from Elekta 
AB (Stockholm, Sweden), a company began by Profes-
sor Lars Leksell. Their uncompromising support led not 
only to the creation of devices and technologies but also 
to a medical field. Initial meetings took place beginning 
in 1989. Charlottesville (US), Pittsburgh (US), Bath (UK), 
Buenos Aires (Argentina), and Aronsborg (Sweden) were 
some of the initial conference locations. Biannual meet-
ings were soon attended by hundreds of participants as the 
meeting sites rotated among North America, Europe, and 
Asia-Australia. 

Dan Leksell shared that “at the very beginning, stereo-
tactic radiosurgery (SRS) was the Gamma Knife but we 
came together around the methodology of SRS. The goal 

of the LGKS was to share information openly across the 
SRS community.” Aligned with this goal, the official mis-
sion of the LGKS is “to further define and expand the role 
of Gamma Knife Surgery in the treatment of intracranial 
disorders. The development of best practices in order to 
improve patient outcomes is an important objective of the 
Society.” Interdisciplinary camaraderie helped to diffuse 
the typical rivalries that different specialties often have.

To serve this mission, the LGKS has helped initi-
ate a number of collaborative educational activities and 
research projects over its 30-year history. The recurring 
course for functional radiosurgery, entitled the “Noble Art 
of Lesioning,” provides training for functional Gamma 
Knife radiosurgery for conditions such as tremor, pain, 
and obsessive-compulsive disorder. The Society sup-
ports numerous fellowships at host institutions where 
young neurosurgeons and oncologists are able to spend 3 
months at well-regarded radiosurgery centers in the US 
and Europe. Multiple clinical and technical research proj-
ects have been initiated by the Society and its member-
ship over the years and have led to multicenter studies. 
The LGKS has supported recurring scientific meetings of 
the Society since 1989, with the initial meeting proceed-
ings between 1989 and 1999 published in Stereotactic and 
Functional Neurosurgery and since 2000 published in the 
Journal of Neurosurgery on a biennial basis. These meet-
ings are known for their open dialogue and debate among 
the multidisciplinary participants. 

As a reflection of these efforts, the LGKS has grown 
into a multinational and multidisciplinary community that 
embraces open dialogue around advances in technology 
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and science but also tackles the challenging discussions 
on variations in practice and individual roles across a mul-
tidisciplinary team. The rapid growth in this global com-
munity is demonstrated in the formation of 4 additional 
regional societies, the North American Gamma Knife 
Consortium (NAGKC) and the Japanese (JLGKS), Asian 
(ALGKS), and European (EGKS) Gamma Knife Societ-
ies, which have worked together to publish numerous larg-
er-scale clinical research studies on radiosurgery indica-
tions and outcomes that have served as major benchmarks 
in the field. The NAGKC became the International Gam-
ma Knife Research Foundation and now more recently, 
the International Radiosurgery Research Foundation. 
Other technology-based groups followed suit, and groups 
such as the CyberKnife Society, the Radiosurgery Society, 
and Novalis Circle have subsequently formed.

Through the open dialogue across regions and across 
disciplines, it was realized that variability in treatment 
planning processes, dosimetric reporting, and assessment 
of treatment response and toxicity data has hindered mean-
ingful systematic data analyses or cross-comparison of re-
sults across studies in the field of SRS. The engagement 
and open communication within the multidisciplinary 
membership led the LGKS to take a major forward-
thinking step in creating a multidisciplinary standardiza-
tion committee in 2012 to establish recommendations for 
uniform terminology and standardized dose reporting for 
radiosurgery. The goal of this standardization effort is to 
enable the entire radiosurgery community—neurosurgery, 
radiation oncology, medical physics, and others—to com-
municate clearly and to collaborate effectively, continuing 
in its pursuit of improving patient care. Standardized mea-
surement promises to enhance our research and ability to 
interpret the impact of treatment on outcomes across het-
erogeneous practices, thereby helping us deliver personal-
ized treatments. Validation and demonstration of the value 
of standardized nomenclature and measurement moving 
forward is dependent on the adoption of these standard-
ized practices.

In 2014, the LGKS standardization committee pub-
lished its white paper entitled “Standardization of ter-
minology in stereotactic radiosurgery: report from the 
Standardization Committee of the International Leksell 
Gamma Knife Society: special topic” in the Journal of 
Neurosurgery.10 Drawing on the strengths of a collabora-
tive multidisciplinary community, the intent of this initial 
white paper was to align radiosurgery dose reporting with 
the International Commission on Radiation Units and 
Measurements (ICRU) frameworks.2 The ICRU has es-
tablished standards for radiation units and measurement 
for nearly 90 years, and radiation oncology practices have 
largely adopted the use of the ICRU standardized no-
menclature and radiotherapy dose reporting practices for 
many years. This was followed by a second report, “As-
sessment of organs-at-risk contouring practices in radio-
surgery institutions around the world—the first initiative 
of the OAR Standardization Working Group,” published 
in Radiotherapy and Oncology in 2016, which provided a 
critical and sobering evaluation of the variabilities across 
global radiosurgery practices.8 The importance of a coor-
dinated multidisciplinary standardization effort has been 

acknowledged through endorsement and partnership with 
the International Society of Stereotactic Radiosurgery 
(ISRS) in 2014, in a unified effort to standardize the re-
porting of all radiosurgery treatments as well as its out-
comes through collaboration on a globally standardized 
terminology, OAR definition, dose reporting, and outcome 
reporting practice. Globally, the effort to provide guidance 
on standardization and reporting is now maturing, with 
recent publication of ICRU Report 919 and by AAPM 
Task Group 2633 representing more in-depth efforts that 
highlight the multidisciplinary engagement across medi-
cal physics and radiation oncology, reflecting the earlier 
efforts initiated by the LGKS. ICRU Report 91, “Prescrib-
ing, recording, and reporting of stereotactic treatments 
with small photon beams,” was published in 2017.9 Shortly 
after this publication, in January 2018, AAPM Task Group 
263 published its report entitled “Standardizing Nomen-
clatures in Radiation Oncology.”3 These efforts across 
medical physics and radiation oncology follow and com-
plement the earlier efforts initiated by the LGKS. 

Looking back, the LGKS and the radiosurgery com-
munity have led the forefront of not only open multidisci-
plinary discussion but also education and research collab-
oration with the focus of improving patient care. Back in 
September 2010, initial discussions around establishing an 
LGK registry for patients treated with SRS on the Gamma 
Knife systems took place. As with many concepts that are 
well ahead of their time, this registry has not fully ma-
terialized, but it has inspired the inception of subsequent 
radiosurgery-related registries, including the ASTRO/
AANS registry. Overall, the scientific community at-large 
is only now learning to appreciate the full potential of 
open science and collaborative learning, and failed efforts 
are critical contributors to this emerging appreciation. 
Working as multidisciplinary teams for clinical care, re-
search, and education are key steps toward meaningful ag-
gregation of data and the development of clinical insights.

As we look forward in this era of big data, open sci-
ence, and a global medical community, we need to ac-
knowledge that an essential yet very challenging step is the 
implementation of our established standards. Implemen-
tation, the process of putting a plan into effect, requires 
significant commitment and collaborative effort across 
the continuum of clinical care, research, and educational 
activities. The global SRS community is faced with the 
responsibility and challenge of working to adopt standard-
ized and structured data collection across disciplines and 
practices and across time. This requires expansion of the 
currently acknowledged members of the multidisciplinary 
team to include data scientists and the industry partners 
who provide the hardware and software solutions. The 
standards need to be directly supported in the software 
tools (planning and information systems) we use for clini-
cal practice and should facilitate standardization through 
integrated nomenclature support, workflow automation, 
and tools that readily enable reporting to international 
data repositories. In the same manner that standardized 
Brain Tumor Imaging Protocols1 have been implemented 
as a requirement for future brain tumor clinical trials by 
a collaborative effort across the Food and Drug Adminis-
tration, National Cancer Institute, and major stakeholders 
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of brain tumor clinical trials, we need a concerted effort 
to require future radiosurgery clinical trial protocols to 
use the established SRS dose, volume, and OAR reporting 
standards. The scientific community needs to ensure our 
published literature is also following these standards. Just 
as the REMARK standard is being adopted for biomarker 
publication by major journals in oncology,4–7 we need sim-
ilar reinforcement of the dose, volume, and OAR reporting 
standards that have emerged from the efforts of the ISRS 
and LGKS community in the publication review processes 
of our major journals.10 Last but not by any means least, 
our educational programs need to be validated for their 
conformance to teaching these standards to ensure that 
future generations are able to accelerate collaborative evi-
dence development and communicate effectively across 
disciplines, institutions, and treatment modalities in order 
to practice at and push the limits of the technology and 
continually improve clinical care. 

At this year’s LGKS meeting in Dubai, it was an-
nounced that the LGKS biennial meeting would be for-
ever folded into the ISRS meeting. The announcement was 
bittersweet: while it was the end of a series of engaging 
multidisciplinary events spanning 30 years, its legacy is 
the many progressive concepts and successes that should 
inspire and encourage the larger radiosurgery community 
to continue open dialogue and strive for global multidisci-
plinary collaboration to advance patient care. 
https://thejns.org/doi/abs/10.3171/2018.7.GKS181992
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