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The birth and fate of the
“Stereotactic Academy”

@,ﬁ Patric Blomstedt

Unit for Deep Brain Stimulation,
’ University Hospital of Umea

Even though the best way to learn stereotactic
functional neurosurgery is to work with a good mentor,
this is not possible for everyone. In real life (IRL)
courses are a valuable alternative and you also get to
meet colleagues and have a good time. E-learning is not
as fun, but may have other advantages. In-person
access to many courses is limited for many students for
financial, geographical and time-related reasons. This is
of course even more true now in the Covid era.

For that reason, I decided in 2013 to create an online
E-learning resource for stereotactic functional
neurosurgery and DBS - The Stereotactic Academy.

This was a bold undertaking on my behalf, since [ am a
digital ignorant. Fortunately, my wife, who is a
professor in epidemiology, had a large experience from
global educational projects, and helped me with the
technical details, and later we have acquired the help
of professional web designers and such.

The intention was to create a free resource accessible
for everyone with an internet connection. One's
motivation is fundamental when trying to learn
something so we decided to give the users the freedom
to create their own curriculum, pick what interests

them for the moment and proceed in their own pace.

Concerning what content to include, we have sought
the advice of experienced colleagues, and especially
from less experienced junior colleagues. The practical
skills that many students are looking for are mostly
absent from the literature and often not well covered in
IRL-courses. Besides details on scientific studies on for

example STN DBS, many students would like and need
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more information on how to identify the STN target on
an MR image, to choose a suitable trajectory, and to
avoid complications during the implantation procedure.
With this in mind, we decided to focus the Stereotactic
Academy on practical skills. Most of the lectures are
now delivered as videos, and this is an obvious strength
when dealing with such a practical profession as ours.
What can't be explained in words is often easily
comprehended by watching a video from the OR or the
navigation system.

After gathering material, revising material, organizing,
re-organizing and re-re-organizing it, we finally
launched the website in its current form in 2018 at
ww.stereotactic.org. The response from the users has
been favourable and we seem to meet a previously
unmet need. At present the website has 1400
registered users and this is increasing surprisingly fast,
considering that the number of residents and
neurosurgeons with an interest in this field must be
limited. We are now providing 24 completely free
courses based on 152 lectures covering everything
from the most basic skills on how to mount a
stereotactic frame and perform a biopsy, to advanced
procedures such as DBS for psychiatric disorders and
dementia.

Many of the core lectures have been created by myself
and my colleague Marwan Hariz, honorary member of
the Japan Neurosurgical Society. However, more
important is the contributions from our 63 eminent
lecturers (Figure 1) . Japan is here well represented
by Drs Takaomi Taira, Hiroki Toda, Takashi Morishita
and Hidehiro Hirabayashi, the latter Marwan Hariz and
myself had the privilege to work with when he did his
PhD-thesis with us in Umea.

Japan has probably the highest number of
neurosurgeons in the world and the Stereotactic
Academy is now offering introductory courses also for
residents in neurosurgery who only need a brief
overview of stereotactic functional neurosurgery as
part of their residency. Considering this, we had hoped
to see a certain number of registrations from Japan.
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However, during the last years, only a handful of
Japanese colleagues have registered at the Stereotactic
Academy. I do not know why this is so, but it has been
suggested that the language barrier might be the main
problem. I am therefore very excited about the
initiative of Dr Morishita, who together with Drs
Kazunori Oda, Rei Enatsu, and Tomoyoshi Kuribara is
currently preparing a Japanese version of the
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Stereotactic Academy.

[ would also be grateful if the honoured readership and
members of the JSSFN would consider to visit the
Stereotactic Academy website in order to decide if they
could recommend this resource to their residents and
younger colleagues, also to those that might need only

a brief introduction to the field.
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Stereotactic Academy
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The Deep Brain Stimulation Think Tank :
Improving neuromodulation through
collaboration, commitment and innovation.

Adolfo Ramirez-Zamora

Associate Professor of Neurology,
Program Director and Division Chief of
Movement Disorders at the Norman
Fixel Institute for Neurological Diseases
at the University of Florida

Michael S. Okun

Chair of Neurology, Professor and
Executive Director of the Norman Fixel
Institute for Neurological Diseases at
the University of Florida Health College
of Medicine

In recent years, numerous developments have taken place
in the field of neuromodulation. The introduction of newer
technologies, better software and an increasing understand-
ing of brain physiology in neurological and psychiatric con-
ditions have shaped a rapidly growing field. In an attempt
to create a space where all stakeholders can freely interact
to discuss challenges, advancements and opportunities in
the field, the first Deep Brain Stimulation (DBS) Think Tank
took place in 2012 at the University of Florida in Gaines-
ville. Since that initial gathering, the meeting has grown
into a hybrid virtual and in person meeting thus expanding
the number of participants from a small number of estab-
lished experts to multiple people of all levels from around
the world. Participants now include experts, students, in-
dustry, advocacy groups and funding organizations along
with academic researchers. Together they represent multi-
ple disciplines which make up the DBS community. The
conference and presentations are always focused and
thought provoking with equal time dedicated to questions
and discussion. Since 2013, the proceedings have been
published and they highlight the most current and ground-
breaking neuroethical, clinical, electrophysiological, and
computational work in the field of neuromodulation. All
proceedings are open access and available to the public

(https://fixel.ufhealth.org/research/deep-brain-stimulation-

think-tank/think-tank-published-proceedings).
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The DBS Think Tank is a true effort to bring together per-
spectives from multiple disciplines to collaborate and crowd
source answers for DBS research. By immersing the neuro-
scientists with an open intellectual exchange key issues fac-
ing the field can be addressed. The disciplines include, but
are not limited to, neurologists, neurosurgeons, neuroscien-
tists, neuroethicists, neuropsychologists, psychiatrists, engi-
neers and non-promotional members of industry. Presenta-
tions and discussions cover a broad range of topics, includ-
ing advocacy for DBS, improving clinical outcomes, innova-
tions and technological advancements, increased under-
standing of neurophysiology of brain disorders as well as

evolving sensor and device related tools.

Despite advances in the field, many important issues remain
unresolved and through the years, the meeting has sought
to raise awareness of these critical issues. This awareness
among DBS researchers and practitioners facilitates the
necessary discussion and in many cases action. Since
inception, the meeting has also focused on DBS advocacy
discussing a broad range of topics like alternative pathways
for device approval, developing a roadmap to determine
critical needs, identifying technology and manufacturing
targets, and assessing and modeling potential DBS related
solutions. Important issues raised include eliminating right
of reference requirements (particularly for early-phase
academia-initiated research), access to clinical trials,
combining federal grant awards with regulatory approval,
the need for private insurance coverage for the care
component of clinical trials, the use of DBS for off label
indications, ethics of first in human trials, and issues related

to DBS for vulnerable patient populations.

Every year the meeting discusses potential solutions to
improve DBS outcome measures, including optimization of
surgical techniques. One of the major advances recently
discussed has been improvements in neuroimaging
including the reporting on the use of functional
connectivity tools to further enable personalized DBS
therapies. The evolution and shaping of this technique has
been documented at every meeting and the use of the
human connectome data to improve patient selection and
targeting will likely provide individualized network

integration.
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Discussing new technology has been at the core of the
meeting. In recent years, the discussion has focused on new
patterns of stimulation, understating the biophysics of
recording electrodes and on improvements in lead design.
Some of these techniques have included the introduction of
preliminary data in temporal interference, coordinated
reset, biphasic and variable frequency stimulation for
Parkinson's disease (PD), dystonia and essential tremor
(ET). Researchers have discussed the need to open novel
paradigms for refractory symptoms such as freezing of gait.
Additionally, the potential benefits of closed loop
stimulation of the pedunculopontine nucleus (PPN) and

other brain targets has been discussed and the ideas

underpinning the next generation of therapies thus shaped.

Advancements in brain neurophysiology of neuropsychiat-
ric disorders have been reviewed. These include the evolu-
tion of the use of local field potentials (LFPs) as an aid to
microelectrode recordings in surgical targeting and also for
use in adaptive stimulation. Central to this strategy has
been the identification of abnormal synchrony of neural ac-
tivity in PD; ie. the beta bands. Other signals have been
identified and correspond to other symptoms such as a nar-
row gamma-band signal which can be used as a control sig-
nal for closed-loop DBS. Throughout the years researchers
have emphasized that the new discovery of signals in other
basal ganglia structures inclusive of cortical recordings will
likely better define pathological signals. One example in the
benefit in parkinsonism when terminating the longer,
pathological beta bursts through closed-loop DBS. This
method may maximize power savings, and spare the ability
of underlying neural circuits to engage in more “physiologi-

cal” processing.

New neurophysiological information has provided insight
into other neuropsychiatric disorders. Evidence of safety
and feasibility of long-term cortical and subcortical LFPS
have been discussed in PD, ET and Tourette syndrome,
leading to the creation of new registries and biomarkers
which are in trial for closed loop stimulation. Recent
evidence regarding the use of DBS for depression suggests
that refinement and optimization using multimodal
methods when combined with real-time behavioral and
physiological metrics, may provide a more precise

identification of the optimal target location. Various
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approaches have been suggested to identify putative
biometrics for depression. New study designs and ideas
have been suggested as a means to identify aberrant
networks in depression. The feasibility of this approach has
been integral to the meeting along with the updates in the
use of adaptive stimulation for obsessive compulsive
disorder (OCD). The use of optogenetics to elucidate the
fundamental roles of various cell types in the neurobiology
of disease could lead to a better understanding of
pathological brain circuitries- and have led to the notion of

optogentically inspired DBS.

Certainly, discussing innovative targets and new Indications
for DBS has been pivotal to advancing the field. New targets
discussed in past years included targeting the lateral
habenula in refractory depression, the basolateral nucleus
of the amygdala for PTSD, central thalamic stimulation for
traumatic brain injury, DBS of the fornix for Alzheimer's
disease, wireless interfaces for quadraplegia and closed

loop DBS for refractory chronic pain and epilepsy.

All attendees of the meeting recognize that different
geographical regions face unique needs and challenges and
in an attempt to better understand the specific limitations
of neuromodulation in Asia, several researchers from Asia
and Oceania spun off a separate meeting mirroring the
spirit and structure of the original DBS Think Tank. The
first East DBS Think Tank took place in June 2019 in Kyoto
Japan. An international survey was implemented to identify
gaps and to collect information regarding the current status
of DBS surgery in these regions. The survey highlighted
that financial cost continues to be a significant barrier to
DBS research in Asia. The survey and meeting also
uncovered a lack of multidisciplinary care and reluctance to
refer for neurosurgical evaluation. The second East DBS
Think tank took place in December 2020 as a virtual event
due to the COVID-19 pandemic.

The DBS Think Tank meeting continues to evolve, and it
has continued even during the COVID-19 pandemic. The
implementation of virtual meetings has allowed to the
meeting to expand and many of the presentations have
been recorded and made publicly available on the

University of Florida website (https://fixel.ufhealth.org/

research/deep-brain-stimulation-think-tank).
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2) Sasaki T et al. Efficacy of Dural Sealant System for Preventing Brain Shift and
Improving Accuracy in Deep Brain Stimulation Surgery. Neurol Med Chir (Tokyo)
58 (5) 1 199-205, 2018

3) Sasaki T et al. Identification of Somatotopic Organization and Optimal Stimulation
Site Within the Subthalamic Nucleus for Parkinson's Disease. Oper Neurosurg
(Hagerstown) 17 (3) : 239-246, 2019

4) M2 ARTEW i ISR EREE ORS 2 ) F S 2 T L 2. gt 46 (9):
751-762, 2018

5) Date I et al. Two-year follow-up study of a patient with Parkinson's disease and
severe motor fluctuations treated by co-grafts of adrenal medulla and peripheral
nerve in bilateral caudate nuclei. Neurosurgery 37 : 515-519, 1995

6) Date I et al. Chromaffin cell survival and host dopaminergic fiber recovery in a
patient with Parkinson's disease treated by cografts of adrenal medulla and
pretransected peripheral nerve. J Neurosurg 84 : 685-689, 1996

7) Kawabori M, et al. Cell therapy for chronic TBI : Interim analysis of the randomized
controlled STEMTRA trial. Neurology 96 (8) : e1202-1214, 2021

8) Yasuhara T, et al. Cell therapy for central nervous system disorders : current
obstacles to progress. CNS Neurosci Ther 26 (6) : 595-602, 2020
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RIBASRERII VR 1 > 7 7 L R R
http://kanki.umin.jp/conference.html
5581 [0 HARMHEI R A Mk
http://jns2021.jp/

55390 HARMRAH Z S
https://site2.convention.co.jp/jsnt39/
5551 [0 HAEG R AE B2k E e
https://www.c-linkage.co.jp/jscn2021/
A5 0] HATADANEES KK
https://site.convention.co.jp/essj2022/
561\ HAEN  BREMREIRIE 2 KBk
https://site.convention.co.jp/
stereo2022/

953
BHSSREI AR > 7 7 L > R BT
http://kanki.umin.jp/conference.html

2021/9/4

2021/10/27-30

2021/10/28-30

2021/12/16-18

2022/1/27-28

2021/1/22-23

2022/4/2

RE R T E

S, PENETICHEZAREND D £ OT, B Re SR TEEW)

2021/9/8-11 XXIV Congress of the European Society
for Stereotactic and Functional
Neurosurgery (ESSFN)

Marseille, France

http://www.essfncongress.org/en/

2021/9/17-22 International Congress of Parkinson's
disease and Movement Disorders
Virtual Congress
https://www.mdscongress.org/

Congress-2021.htm

2022/5/21-26 International Neuromodulation Society
15th World Congress
Barcelona, Spain

https://ins-congress.com/

2022/6/4-7 American Society for Stereotactic and
Functional Neurosurgery Biennial Meeting
https://www.cns.org/other-neurosurgical-
meetings-detail/2022-american-society-

stereotactic-functional-neur

The 19th Biennial Meeting of the World
Society for Stereotactic & Functional
Neurosurgery

Incheon, Korea
http://www.wssfn2022.org/congress/

2022/9/4-7
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