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Clinical Application of
Biomechanics or Human
Simulator 1n Neurosurgery

#1 Diseases
#2 Treatment Modalities
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SAH

' Rupture of Intracranial Anrusysms >80%
— Others

" AVM, dural AVF

I Brain tumor

"I Head Injury

. Bacterial Aneurysm
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CT Scan
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SAH O Y%

1 15 % of Sudden Death
1 27% of SAH 1s NOT Indication of Treatment

' 37 % Death in SAH Patients




SAH O Y%

~ 10 - 20 SAH per Year per 100000 Population

10 % of Cerebrovascular Accident

~ 50% of Hemorrhagic Stoke

~ 32 -67 % Death
~ 30 % Need Support
10 -50 % Can NOT Come to Hospital?
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- Tailor Made Medicine for Indication and

Strategy for Treatment
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Coil Variation & Rigiditiy
— Rigidity

1 GDC 18; Large, 3D(6 x 15), 3D (8 x 25),
Standard & 3D (Others), Soft

~ GDC 10; Standard & 3D, Soft, Ultra Soft
~ Diameter

10 or 18 /
W St7e /

2 mm to 20 mm 1n diameter

- Proper Rigidity for Each Size
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~ Using Coil

"1 Stent/Covered Stent

2 A L FERENT D [ eE

— Increase VER (Volume Embolization Ratio)

-1 Hydrogel Coil

-l “Ultra Soft” Coil

! Variable Detachable System

I Neck Remodeling

-1 Non Detachable Balloon, MicroBasket

"I Bioactive Coil

I Surface Coating

| Core Rod with Bioactive Material
' Liquid Material
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~ Arterio-venous Malformation

— Sinus Thrombosis (Stenosis?)

-~ Amyloidosis

~ Brain Tumor

~ Others




fixi (PN) i

i

|

{

o

i
v




44

AR HH B2 ENE - BRI
| AT B BB B R AET L T B

W
ANTERIOR

R
CAUDATE MUCLEUS

m
e, n

EnEnnen B ({
CORTICOBULBAR HE AD-
1 &=
5]
CORTIICOSPINAL EF i
FIBERS MAND -
v
'II'__Fll':.IHl':
iz
G
.'lLI‘T_
THALAMUS—
= ;
AMEEE | =
LATERAL 177
GEMICULATE |

B oD [\/

oy N ED 4k 48 .5-""-.-&
MEDIAL *.i L '
GEMICULATE -1 / J'..-' »
BODY \ -
B~_ —

1
FOSTERIDA




Ia2A T IR NE - AR
Tractgraphy




GAR BRI - i DB
ANSEIT D AFFEERAL 2 B HREDS BT L T 5

e P
2L T
ANTERIOR ANI’F_RIDR LIMB OF
/ INTERNAL CAPSULE
e
PUTAMEN
o UTAME

DR
CAUDATE NUCLEUS ,

£
SR LU
musmsn | HCC

- Py
CORTICOBULBAR il HEAD-_ b _BENU OF INTERNAL CAPS

-

1 3
M
CORTICOSPINAL ( 3T
FIBEAS | HMAND™ ; EWIE
’ I & — — GLOBUS PALLIDUS
i A
EG [ ARaiE
= ~POSTERIOR LIMB OF

8 5

THALAMUS— INTERNAL CAPSULE
!




AR v B - BRI
B S NI, L
B E D XS 0D Y AEY Ty

By

- Electrical Stimulation to the Peripheral Nerves;
FES (Functional Electrical Stimulation)
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FEIILIC A9 5 5 - Stenting

Coil Stent and Tubular Stent

Prevention of In-Stent Thrombosis




Stenting

- Flow Pattern Around Stent?
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Coil Stent In Stent Thrombosis
Same Anti-Plt

Tube Stent | No Thrombosis
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A PR s

— Indication

- Hemodynamic Compromise
~ Source of (Micro?”?) Emboli

— At Ulcer? At Severe Turbulance?

~ Hyperperfusion after Surgery?

— Stent or CEA
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Conclusion

— BioMechanics/Human Simulator

~ Tailor Made Medicine
"~ Not Only Medicine Based on Mass Study
"1 Operate or Not for Incidental Lesions
"I Indication
~ Tailor Made Materials, Approach
I Increse Safety of Craniotomy
"I Make Safer Embolization
"I Design of Materials
| Robotic Surgery




