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Enhancing Surgical Precision: The Impact of
HaGuide on STN Stimulation
for Improved Outcomes

Dr. Ornella Dakwar-Kawar

Neuroscientist, Regulatory & Clinical Affairs Specialist;
Alpha Omega Engineering

Since the 1950s, radiofrequency lesioning (RF) has served
as a cornerstone in the surgical treatment of advanced
Parkinson’s disease (PD). However, in the 1990s, deep
brain stimulation (DBS) emerged as the preferred choice
due to its reversibility and reduced risk of lasting
complications. More recently, MRI-guided focused
ultrasound (FUS) has gained traction as a promising, non-
invasive alternative for lesioning techniques. Notably, a
meta-analysis comparing DBS and RF in PD patients found
that bilateral DBS offers the most cost-effective solution
(with an approximate cost of $32,095 &= $594 over 22
months) and produces favorable outcomes for symptom
management. Historically, DBS targeting has depended on
microelectrode recording (MER) to enhance precision. Yet,
intraoperative imaging (IMG) has now gained popularity as
a viable alternative for confirming lead placement. Although
some evidence suggests MER may slightly elevate cognitive
risk, it continues to be favored by many surgeons due to its
real-time feedback on electrode positioning, underscoring

its enduring role in DBS procedures.

While most centers analyze MERs by visual and auditory
inspection from expert neurosurgeons or neurologists, the
first FDA, CE and PMDA-approved machine-learning
algorithms that facilitate this monitoring step have recently
been introduced, for instance, in the form of the HaGuide
Software created by the company Alpha Omega
Engineering (Nazareth, Israel). Alpha Omega’s DBS
navigation solutions offer a comprehensive suite of
software tools designed to deliver real-time data and
analytics from MER and DBS lead local field potentials LFP

signals, enabling clearer interpretation of brain activity and
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identification of potential therapeutic targets. These tools
support neurosurgeons in making well-informed clinical

decisions for DBS implantation by seamlessly integrating

into their workflow

HaGuide Brain Map

Real Time Subthalamic Nucleus Navigation: a real-time
software solution designed to accurately detect the
Subthalamic Nucleus (STN), demarcating the entrance and
exit boundaries using MER during surgery (see Figure 1.A).
A clinical study demonstrated a strong agreement between
the HaGuide measurements and expert Neurosurgeon/
Electrophysiologist measurements in depth of STN entry
site and exit site evaluations (coefficient =0.9492 and
0.9317 respectively and both Lower 95% Confidence Limit
>0.91 see Figure 1.B) . Furthermore, Alpha Omega
products, including the HaGuide software, have been used
safely worldwide. Their utility is well-documented, as

neurosurgeons and researchers use them to address clinical
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and scientific questions with single or multiple electrodes
in both awake and asleep cases. HaGuide is compatible with
NeuroOmega and is an additional option for NeuroNav

system that will be launched in Japan shortly.

Recently, researchers provided new insights into unique
features of the STN, captured using advanced NeuroOmega
systems and two microelectrodes. The researchers
identified both aperiodic and periodic features, with a
notable shift to lower frequencies in beta waves observed
from LFP to spike discharge rates (SPK). These features
were suggested as potential biomarkers for PD and may be
used to optimize DBS therapy in the future. Furthermore,
the results show that aperiodic parameters and SPK activity
were correlated with PD severity and treatment efficacy.
Regression models demonstrated a significant role for
aperiodic and SPK features in predicting PD burden and

treatment outcomes.

Adapted from Thompson et al., (2019), ] Neurosurg, 130:1224-1233
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Figure 1. HaGuide Brain Map. A. Real Time Subthalamic Nucleus Navigation. B. Comparison of
HaGuide and expert estimates for entry into the STN. The difference between the medians for the
entry estimate distributions was 0.24 mm, and the distributions were not significantly different. C.
Correlation between HaGuide and expert estimates for exit out of the STN. HaGuide and expert
estimates for Exit were highly significantly correlated
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Research and Clinical Fellow,
Department of Neurosurgery,
Stereotactic and Functional
Neurosurgery,

Rush University Medical Center
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Building connections and embracing new
perspectives - a life-changing fellowship
experience in the land of the rising sun.

Dr. Puru Bansal

! Dr. Bansal's Arogya Hospital/
» Jupiter Hospital, Thane

Greetings to all,

CTAIEDBD,

DZFNE T IV « INTIVTT

[ am a neurosurgeon practicing as a private consultant in
Thane, a major city in India, adjacent to Mumbai, one of the
largest and most populous cities of India. I finished my
Neurosurgical residency in 2020 from NIMHANS,
Bengaluru, one of the apex neurosurgical institutes of
national importance in India. NIMHANS was the birthplace
of the Varmas technique for Parkinsonism, a percutaneous
chemothalamotomy done through the foramen ovale. My
teacher for functional neurosurgery was Dr. Dwarakanath
Srinivas, an avid functional neurosurgeon who has taught
me DBS for movement disorders and psychiatric conditions.
Starting from these roots, I decided to further learn about
skull base neurosurgery and functional neurosurgery in
Japan.

I spent 3 and 1/2 months in Japan from July 19th to 30th
October 2024. I spent the first 15 days travelling to Tokyo,
Kyoto, Kobe, Fujikawaguchiko, Hiroshima and Nara. Japan

was a wonderful tourist and educational experience. After

-

A photo with the teacher who kindled my interest in Functional neurosurgery
- Dr. Takaomi Taira, San-ai Medical Centre, Tokyo.
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my travels, I stayed in Osaka at the Osaka Metropolitan
University Guest House. I was at Osaka Metropolitan
University Hospital learning Skull Base Neurosurgery from
Prof. Takeo Goto. Prof. Goto performed Skull base surgeries
on Monday, Thursday and Friday.

My colleagues from India had already told me about Dr.
Taira from whom they had learned functional neurosurgery.
On contacting Prof. Taira, he told me that he operates
primarily on Tuesdays and Wednesdays in Tokyo.
Considering it serendipity, I made 3 visits to Tokyo and
spent 6 days with the famous stalwart and pioneer of
stereotactic and functional neurosurgery, Dr. Takaomi
Taira. Dr. Taira is a wonderful teacher who has a very
thorough understanding of the brain and its circuits and
how their impairment leads to movement disorders. He
taught me continuously from 8 am to 4 pm for a total of 6
days over 3 weeks. His insight into localisation of lesioning
targets during planning phase and smooth and precise
surgical execution gave me a much greater appreciation of
the science and artistry behind stereotactic lesioning. His
surgical and clinical performance made lesioning for
movement disorders seem like an easy, fast and highly
effective surgery which every neurosurgeon should spend
at least some time learning. Dr. Taira encouraged me to
study the literature and shared his knowledge freely with
me. [ have asked him extremely basic and deeply
philosophical questions regarding functional neurosurgery,
and he has answered in the spirit of a wise guru intent on
guiding his student.

He encouraged me to learn about MRgFUS and
recommended another expert in this field, Dr. Hiroki Toda.
Dr. Toda is a gem of a person. He was extremely

cooperative and easy to converse with. He received me and

Slurping my way through history at the Cup Noodle Museum,
Yokohama - where every twist and turn is a taste of Japan's culinary legacy

[ PN
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introduced me to his team at Osaka Kitano Hospital. He
gave me a brief overview regarding the procedure and left
me in the capable hands of. Dr. Namiko Nishida and Dr.
Sugita. The first case that I saw, was a case of Essential
tremor in a cognitively disabled patient. The patient would
be cooperative in a very limited capacity. However, they
were extremely patient, and they confidently and smoothly
demonstrated the workflow and methodology of MRgFUS.
Dr. Nishida highlighted the shortcomings of MRgFUS very
well and clarified the power and limitations of this
upcoming technology. After completion of the procedure,
Dr. Toda discussed the case with me and cleared all my
doubts and questions regarding the procedure. I returned
to Osaka Kitano Hospital after 2 weeks to see another case
of MRgFUS for essential tremor. I was again impressed by
the knowledge and openness in sharing that knowledge
shown by Dr. Nishida and Dr. Toda. Dr. Toda spent a few
hours after the case, sharing his insights regarding
stereotactic neurosurgery and skull base surgery.

I met Dr. Taira, Dr. Toda and Dr. Nishida again in JNS that
was held at Yokohama on the 18th of October 2024. They
introduced me to another pioneer of stereotactic and
functional neurosurgery, Dr. Bomin Sun of Shanghai.

Even though my time with them was brief, I consider Dr.
Taira and Dr. Toda as important teachers of functional
neurosurgery and will remain connected to them as my
career further progresses.

Currently as I have returned to my home, I see many
neurosurgeons who have learnt from Dr. Taira, many of
them are close friends of mine.

Functional neurosurgery in Mumbai is well developed with
Dr. P. K. Doshi, Dr. N. Nayak, Dr. G. S. Sawhney being some of
the well-known functional and stereotactic neurosurgeons.
Interest in functional neurosurgery and neuromodulation is
steadily growing in India.

Stereotaxy and use of stereotactic frames for Gamma knife
and stereotactic brain biopsy is liberally taught to residents
during training in most large centre.

I hope I can use the knowledge I have gained from Japan
and help the people in need around me.

My heartfelt gratitude towards Dr. Namiko Nishida for
allowing me to share my experiences and thoughts. I will
definitely visit Japan again to gain more knowledge and

insights from my teachers there.
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My reason for coming to Japan. My skull base surgery mentor - Dr. Takeo
Goto, Osaka Metropolitan University.

A source of inspiration, encouragement and support - Dr. Hiroki Toda, Osaka
Kitano Hospital

Channeling the spirit of
the samurai -a journey of
discipline, focus and
honour in the heart of
Japan, Kyoto

Embracing the serenity of
Arashiyama. A path where
nature speaks and the
soul listens, Arashiyama,
Kyoto.
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http://kanki.umin.jp/conference.html
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https://www.congre.co.jp/neurom39/
index.html
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http://www.k-yfns.jp/
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http://kanki.umin.jp/conference.html
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http://jes58.umin.jp/

2025/10/29-11/1 55848 HAMRMNEIASEE Mk
https://www.congre.co.jp/ins2025/
H5500 HIARERRME AR EMAS 1R
https://www.okinawa-congre.co.jp/
jscn2025/index.html

HA3M HAMROAE AR AR
http://jsnt43.umin.jp

2024/8/9-10

2025/9/20

2025/10/2-4

2025/11/13-15

2025/11/6-8

KRBT

2025/2/23-26

6th International Brain Stimulation
Conference Kobe, Japan
https://www.elsevier.com/events/
conferences/all/international-brain-
stimulation-conference

2025/5/22-24 14th Meeting of Asian-Australasian Society
for Stereotactic and Functional
Neurosurgery Beijing, China

https://www.aassfn.org/meetings.html

2025/9/24-27 XXVI Congress of the European Society for
Stereotactic and Functional Neurosurgery
(ESSFN)  Budapest, Hungary

https://essfn.org/next-essfn-congress/

2025/10/5-9 International Congress of Parkinson’s
disease and Movement Disorders
Honolulu, Hawaii, USA

https://www.mdscongress.org/

2026/5/9-14 17th World Congress of the International
Neuromodulation Society
Lisbon, Portugal

https://ins-congress.com/

2026/9/29-10/3  22nd World Congress of Stereotactic and
Functional Neurosurgery
Marseille, France

https://www.wssfn.org/meetings
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MDS Travel Grant
https://www.mdscongress.org/Abstracts/Submissions/

Travel-grants

WSSEN fellowship programs
https://www.wssfn.org/fellowship

FAEG AR E B A B, « S8R
https://square.umin.ac.jp/JSCN/research/grant.html

AANS grants, fellowships & awards
https://www.aans.org/en/Trainees/Grants-and-Fellowships

B o 2 —
https://jyosei-navi.jfc.or.ip/

i S 1R AL

2024 DB L TROVED B RUHAE R THEVWAICZEAL,
HEEFA VT NVIUENHUEEZ 5% > THO T H,
R, WIDBEILTLE 9D,

GENE 2 a— AL Z—HREMICBINEE TV E,
R, 55 0MmEZHY TS LIickd X Lz, Bhkn
VRIS RNEN S &, fEZBDRETICBF B
WhiizE, BAIKTEDITBTENTEE LR, THBVL
Fel2 DTSRI RS LA L RFE 9,

BIATIE, HOARBAEN - BRERMENRI R R 2T
DEARZOMIEL O CHEZER VI LE LI, KT
—<[Pearls and Pitfalls /O & &, JEOHA ZHT, 4L
OB LE L, KOUEE NIEN - BRE RN R Z L
WEIHERBERBRCEZEDEMELTEDET, FHET
. W2 E AR ERRIR U T A AT B KT
DBSICDWTHLL X DTV EEX LIz, HATIIGE
STEMO DIGFET I, 5%, TAMAIREDZERIED
OO LTERLTWSZEERDNE T, KT,
Alpha Omega @ Dakwar-Kawar 54 7 5 it H /)~ 36 bl il 6
DL VELER Y AT L2 TNV EX Lic, X,
Bkg 2 SRR ED B EEYAS IR 2 S HR
lEE Lz, BN, ThhSOEN - BAEMES R
S BEFORAET, SHOTTERMARF S NE T, £z,
N7 T ¥ OF) BRI 2024 4 10 A ENLIRBE A
B EREt > 2 — TR ICHERENR Z LB FiFbhicbdD
ET, BROTHRTZRELTWEEE L, 51,
SETR T MHRDIART ¢ VIS CHREWEZEEL
Too IRBGAIFEARHRET O B AR+ T 2 B2

[ Yy |


http://essj2025.umin.jp/
http://stereo2025.umin.jp/
http://kanki.umin.jp/conference.html
https://www.congre.co.jp/neurom39/index.html
https://www.congre.co.jp/neurom39/index.html
http://www.k-yfns.jp/
http://kanki.umin.jp/conference.html
http://jes58.umin.jp/
https://www.congre.co.jp/jns2025/
https://www.okinawa-congre.co.jp/jscn2025/index.html
https://www.okinawa-congre.co.jp/jscn2025/index.html
http://jsnt43.umin.jp
https://www.mdscongress.org/Abstracts/Submissions/Travel-grants
https://www.mdscongress.org/Abstracts/Submissions/Travel-grants
https://www.wssfn.org/fellowship
https://square.umin.ac.jp/JSCN/research/grant.html
https://www.aans.org/en/Trainees/Grants-and-Fellowships
https://jyosei-navi.jfc.or.jp/
https://www.elsevier.com/events/conferences/all/international-brain-stimulation-conference
https://www.elsevier.com/events/conferences/all/international-brain-stimulation-conference
https://www.elsevier.com/events/conferences/all/international-brain-stimulation-conference
https://www.aassfn.org/meetings.html
https://essfn.org/next-essfn-congress/
https://www.mdscongress.org/
https://ins-congress.com/
https://www.wssfn.org/meetings

cl) JSSEN Newsletter
Mo Za—aETal—y 3 N VIR HE 77,
TR B S B2 X — DR T2 1T H 2 el
AR D IS EEER RN RN 1) B IR T22 L0 TG
DR ZNFNTHNMNREEE Lz, IAT V%
BOF—LE LU TOIBEFEANDID AN EHETH
RN LE L, ZLT 7 AU A THBEEIN
TV AWEMMELE, 42 Kb HARICHY: X Nz Bansal

FENLRZNZTNOR AL ZE LD TVIEEX L,
S HLEZEIBEMNOKLTT DO THRTRED IILDON

& guest:04ebcib-eafe-4612-a500-0cbc3428b017

Winter 2025

BAE( - HaemENRFRZ1—-A L2 —

BLE-oTELET, HUBELAILEL,

BE. R, W64 M HAENL - BREIREIIRIA S O
RBHLEEETHEENTED XS, 2EOERICENMN
XL T, R THEBGHERZRVIETSE KL, 2EM
ToLERDZE KL, BUOURFEZZRE LT XL, &
HOMBIECEHEHFZTOEL L, HERIBEHITHOH
FTEXL - HFRICBRLANEEFNEFENTY, RET
BRHELTHDET,

WERERE HEE—)

WHEZEE 220244107 3 H

[ N |



