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Minimally Invasive
Parafascicular Surgery using
the BrainPath Approach

KEY PROCEDURE HIGHLIGHTS

Remove deep-seated and/or previously
Q 1 inoperable blood clots or brain tumours with
minimal to no trauma to the patient.

2 Less invasive than traditional craniotomies,
k allowing preservation of brain tissues.

3 Reduce mortality with early improved clinical
& outcomes and functional status.">
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WHAT IS MIPS AND THE BRAINPATH APPROACH

A minimally invasive parafascicular surgery (MIPS) is a deficit-sparing neurosurgical approach
to reach brain lesions that do not present to the surface - tumours and intracerebral
haemorrhage (ICH). MIPS parts the brain tissues with minimal impact along /

a parafascicular route along the natural folds of the brain that avoids dissecting
white matter connections.

BrainPath®is the world’s first and only navigable parafascicular
approach using image-guided trans-sulcal access between the
brain fibres rather than through them, and can be used for a
wider patient population.'
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Three accessories make up the BrainPath® Approach: @ foreentcom

o BrainPath: Access without cutting through white matter d
Q Myriad®: Automated tissue removal without using heat
o Tissue Preservation System: Tissue collection and preservation (not pictured)
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INDICATIONS FOR USE

BrainPath® first received FDA clearance in 2012 and updated clearance in July 2015 for use in
specific diseases states such as:

Primaryand : Intraventricular Vascular
Secondary i  Tumours and Cysts Abnormalities
Brain Tumours™ : and Malformations

Primary Bleeds
better known as haemorrhagic
stroke including ICH - the deadliest
form of stroke

Secondary Bleeds
such as traumatic brain injuries and
arteriovenous malformation

=Such as high-grade gliomas and glioblastoma multiforme with a 15-month survival rate
BrainPath® and Myriad® images are used with permission by NICO Corporation© 2020. The above illustrations depict brain tumours. BrainPath® and Myriad® is the
tool and not a treatment.



BENEFITS OF MIPS-BRAINPATH

Patients who undergo MIPS-BrainPath is more likely to transfer from post-anaesthesia to the
hospital floor since the surgery is less invasive, controls blood loss, minimizes operative times and

is fostered under awake conditions.3™

TRADITIONAL"
No routine path used to access brain
abnormalities and use of advanced image-guided

technology is not mandatory

Trans-gyral: Shortest route to tumour but more
likely to cut through normal brain matter

Harder to reach deep-seated tumours in the brain

Path to tumour is not parallel to white-matter
tracts and may transect.

Larger opening of skull bone
Slower wound healing due to larger skin incision

More pain and slower recovery

N

Advanced image-guided technology and
computerised planning are always used to plan
the most optimal path to the tumour

MIPS-BRAINPATH

Trans-sulcal: Longer route but goes through the
natural folds of the brain

Able to access deep-seated tumours in the brain
Path to tumour is parallel to the white-matter

tracts of the brain. A longer trajectory may be
selected to achieve this.

Smaller opening of the skull bone
Faster wound healing due to smaller skin incision

Less pain and faster recovery

IMPACT OF MIPS ON ICH STROKE MANAGEMENT IN SINGAPORE*"

REDUCED COST

REDUCED LENGTH OF STAY (LOS)
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P The mean LOS at the NICU decreased by 50% |-394
from 6 days (x2) for DC"to 3 days («1) for MIPS.

Shorter Stay in Acute Hospital

With a shorter operating time and LOS (total
and NICU), MIPS leads to cost savings.

Smaller Room Bill for Acute Hospital Stay

(95% UCI 10,700)
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=== Neurointensive Care (NICU) High dependency or intermediate care units mmm  General Ward

Decompressive Craniectomy

E View the economic
g analysis on how
BrainPath achieves
the Triple Aim.”

* 4 general categories of brain surgery: Craniotomy, Biopsy, Minimally Invasive Endonasal Endoscopic Surgery,
Minimally Invasive Neuroendoscopy. Use is dependent on the problem being treated.

+ Excludes medication, imaging, additional therapies and other miscellaneous costs. Dots represent the overall means
and the whiskers, standard deviations (‘Shorter Stay in Acute Hospital’) or 95% upper confidence limit (‘Smaller
Room Bill for Acute Hospital Stay’).
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PATIENT SELECTION™

The application of BrainPath® is based not by tumour abnormality type, but rather its location.
It is appropriate for candidates with lesions, neoplasms or hematomas:

Y

& Located deep within the lobar white
matter and subcortical surface

Involving the basal ganglia

&J That are intracerebral and periventricular (4 Located in the cerebellar hemispheres

THE LEADING HOSPITAL IN ASIA OFFERING MIPS-BRAINPATH

BrainPath® is available at Parkway Hospitals
Singapore, practised by our neurosurgeon. He is the
1°tin Asia Pacific to be trained in using this integrated
surgical approach and a member of the Subcortical
Surgery Group (SSG) leadership committee.
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Learn how SSG supports the
awareness and advancement of
BrainPath® in Asia and Europe
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Parkway Hospitals Singapore is equipped with
advanced robotic visualization and navigation
systems (image-guided high- magnification),

such as the Zeiss Kinevo that is essential for our
neurosurgeons to make the right clinical decisions
for complex cases.

The availaibility of such technology for Exoscopic
visualization is preferred for the BrainPath approach
to support enhanced visualization of the surgical
site, ‘heads up’ display, and bimanual surgical
technique.

Bauer AM, Rasmussen PA, Bain MD. Initial Single-Center Technical Experience With 8. Labib M, Young RL, Rovin RA, Day |D, Eliyas K, Bailes JE. The safety and efficacy of

the BrainPath System for Acute Intracerebral Hemorrhage Evacuation. Operative diffusion tensor imaging (DTI)- guided Transulcal radial tubular corridors to subcortical

Neurosurgery. 2016;13(1):69-76. doi:10.1227/neu.0000000000001258 neoplasms: A multicentre study. Abstract presented at: 2015 Congress of Neurological
Surgeons Annual Meeting; September 26-30, 2015; New Orleans, LA.

Labib MA, Shah M, Kassam AB, et al. The Safety and Feasibility of Image-Guided

BrainPath-Mediated Transsulcul Hematoma Evacuation: A Multicenter Study. 9.  Polster SP, Cartwright MM, Patel V, Bailes JE. Experiential summary of 1032 cases of

Neurosurgery. 2017;80(4):515-524. doi:10.1227/neu.0000000000001316 adult brain surgery using a navigable trans-sulcal tubular retractor device for the removal
of deep-seated brain lesions. Poster presented at: 2017 Congress of Neurological

Cartwright M, Alzate J. Experiential summary of 286 cases of brain surgery in older Surgeons Annual Meeting; October 7-11, 2017; Boston, MA.

adults using a navigable tubular retractor system for the trans-sulcal removal of

deepseated brain tumours and vascular haemorrhages, malformations and lesions. 10.  Rovin R, Kassam AB. Minimally invasive surgical resection of subcortical tumours

Poster presented at: 2018 American Association of Neurological Surgeons Annual using the six pillars system. Poster #ST-029 presented at: 18th Annual Meeting of the

Meeting; April 28-May 2, 2018; New Orleans, LA. https://www.aans.org/Online- Society for Neuro-Oncology; November 21-24, 2013; San Francisco, CA. http://socneuro-

Program/Eposter?eventid=48732&itemid=EPOSTER&propid=42649. onc.conferenceservices. net/reports/template/onetextabstract.xml?xsl=template/
onetextabstract.xsl&c onferencelD=3676&abstractI D=760212.

Chakravarthi SS, Zbacnik A, Jennings |, Fukui MB, Kojis N, Rovin R, et al.

White matter tract recovery following medial temporal lobectomy and selective 1. Norton SP, Dickerson EM, Kulwin CG, Shah MV. Technology that achieves the Triple

amygdalophippocampectomy for tumor resection via a ROVOT-m port-guided Aim: an economic analysis of the BrainPath approach in neurosurgery. ClinicoEcons

technique: A case report and review of literature. Interdiscipl Neurosurg. 2016; 6:55-61. Outcomes Res. 2017; 9:519-523.

Ding D, Starke R, Crowley R, Liu K. Endoport-assisted microsurgical resection of cerebral 12. ).D. Day, MD, Transsulcal Parafascicular Surgery Using Brain Path® for Subcortical

cavernous malformations. | Clin Neurosci. 2015; 22(6):1025-1029. Lesions , Neurosurgery, Volume 64, Issue CN_suppl_1, September 2017, Pages 151156,
https://doi.org/10.1093/neuros/nyx324

Eliyas JK, Bailes ). Early experience with trans-sulcal parafascicular Exoscopic resection of

supratentorial brain tumours. Neuro Oncol. 2014; 16 (suppl 5):v161. 13. King NKK, Rao JP, Tew SW. Innovation in Hemorrhagic Stroke Management Using

Kassam AB, Labib MA, Bafaquh M, Ghinda D, Fukui MB, Nguyen T, et al. Part II: an
evaluation of an integrated systems approach using diffusion-weighted, imageguided,
Exoscopic-assisted, transulcal radial corridors. Innov Neurosurg. 2015; 3(1-2): 25-33.

i

IHH Healthcare has a global network of
83 hospitals and ancillary services in 10
countries.

As a patient at Gleneagles Hospital
Singapore, Mount Elizabeth Hospital, Mount
Elizabeth Novena Hospital and Parkway

East Hospital, you enjoy easy access to a full

Minimally Invasive Parafascicular Surgery. NNI White Paper. Singapore: National
Neuroscience Institute; 2018. (Available at https://www.subcorticalsurgery.com/
spotlight-on-healthcareeconomics)

For more information, contact us at:

IHH Healthcare

spectrum of integrated healthcare services
under the IHH Healthcare ecosystem.

Content in this brochure has been compiled by IHH Healthcare Singapore and contributed by its group of specialists for informational purposes only and does not
constitute medical advice and should not be used for medical diagnoses. Every care has been taken in its preparation, however, IHH Healthcare Singapore takes no
representations and gives no warranties of whatever nature in respect of these documents. This is including but not limited to the accuracy or completeness of any
information and/or facts contained therein. All images are the property of IHH Healthcare Singapore.



