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»Katzman et al. in 1988
>QEfQl QYR ol AL 2

LOTTE

(Brain reserve and the prevention

of
-

Complex mental
activities

Brain
reserves

MNeural and
Neurocomputational synaptic numbers

flambitily\_/

= oy _)_*71;-" o
Valenzuela et al, Curr Opin Psyehiatry & &"ﬁ@?,
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i 4 ‘ BELIEVE IT

OR NOT, THIS

91-YEAR-OLD

NUN CAN HELP
YOU BEAT

;' ALZHEIMER'S

A landmark study of the
desease sheds new light on;

WHAT CAUSES IT
HOW TO PREVENT IT

L) HIHEAT |

Bobath Memorial Hospiral

OIX| X &1 (Cognitive Reserve)

> A0 KBS 0| TpAN o

(Resilience/plasticity of cognitive networks in the face of
dlsruptlonsj
SN 7|E ill:j[E—‘?-{JELS.I AFZ (Neural Reserve:
efﬁaency/capaoty of existing brain networks)
AMZA BHA-L| CFE XX 0| ¥9gt2 A (Neural Compensation:
ab|I|ty to adapt alternate networks or brain areas)

OIX7|52 B H/HYHO 2 ABSE U0l B8

r|Z&4t (Brain Damage) T » S AEES] (Outcome)
1| BHZEl(Reserve)
@ Stern et al, Alzheimer Dis Assoc Disord 2006;20:112-117

Scarmeas et al, Journal of Clinical and Experimental Neuropsychology. 200
Liberati et al, Cogn Process 2012;13:1-12 ;

25-633
HHEAT | HH2

LOTTE Bobath Memorial Hospiral
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Cognitive Reserve

High cognitive
reserve

7\ protection + compensation

[ )

A

] (Education, Occupation)

£ Cognitive leisure

£ activities

7]

o

© /\

=

=

Bl .l eeeaesss e g i e e e o o - s
3 Low cognitive Threshold for dementia

reserve

Y

Neuropathology

SHIAT|FH

Bobath Memorial Hospital

(-B

P Mistridis et al, Swiss Med Wkly. 2017;147:w14407

Cognitive Rehabilitation

LOTTE

= Any intervention strategy or technique which intends to enable

clients or patients, and their families, to live with, manage, by-pass,
reduce of come to terms with deficits precipitated by injury to the
brain (B.A. Wilson, 1997).

= Rehabilitation : enabling the restoration of people who are disabled

by injury or disease to achieve their optimum physical, psychological,
social and vocational well-being (McLellan, 1991, WHO, 2001).

= Cognitive rehabilitation, cognitive intervention (21 X| =S A}{) vs cognitive

therapy vs cognitive enhancement therapy, cognitive behavioral

therapy

SHIAT|FH

Bobath Memorial Hospital

(-B
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The International Classification of Functioning,
Disability and Health (ICF)

[ Health Condition J

(Disorder or disease)

1

{ |

Body Function & o o
Structures ’ E Activity H Participation ]

(Impairments) (Limitations) (Restrictions)
1 ' |
[ Contextual factors }

|
| |

[ Environmental J [ Personal factors J

factors

@ 0 2 Iy

Brain Pathology and Neural

Plasticity in AD: engage an Alternative
Network during a Memory Task

Pariente et al,
Ann Neurol
2005;58:870-879

AT |3

Hemorial Hospital
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Brain Cognitive Reserve (BCR)

due to enhanced cognitive and sensory stimulation,

& physical activity

Cognitive Genetic/
stimulation environmental
" modifiers

Sensory
stimulation |«

HEe

Molecular mediators

* Epigenetics (e.g. DNA
methylation, histone
modifications)

« Activity-dependent gene
expression (e.g.
neurotrophins)

+ Protein processing and
trafficking

= Signaling pathways

Physical
activity

Cellular
mediators

= Neurogenesis

+ Synaptic plasticity
= Synaptogenesis

» Gliogenesis

+ Angiogenesis

Systems effects

* Network plasticity
and functional
compensation

« Efficiency of
information processing
and storage

= Connectivity and
functional redundancy

Rats: 1 week exercise (male sprague-dawley, 3 months)

Berchtold et al., 2002

ENERETEE SEDENTARY

Jess Nithianantharajah, Anthony J. Hannan, Progress in Neurobiology 2009; 369-382

Exercise training increases size of hippocampus
and improves memory

A Hippocampus sz
L2
e 4

L

51

LEFT HIPPOCAMPUS

T

£

g‘

F%i;“l 5.
4

RIGHT HIPPOCAMPUS

©2011 by Mational Academy of Sciences

Baseline Errmanths 1-year

LEFT CAUDATE NUCLEUS

Baseline

G-manths 1-year

RIGHT CAUDATE NUCLEUS

—— | =
a8 9
4.8
Baseline E-months 1-year Baseline E-months 1-ypear
THALAMUS .
“*Exercise
L__.-——J-——————l “+5tretching

Bazeling E-manths Loyear

Increased
hippocampal
volume

is associated
with greater
serum levels of
BDNF

Erickson K T et al. PNAS 2011;108:3017-3022
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Dynamic triad of cognition

Cognitive Engagement
Increased Brain Size Cognitive Remediation
Increased neuronal count Education
Increased Synaptic density Leisure activities

.’ Mutrition

Social stimulation
Traumatic Brain Injury £

Encephalitis l

Psychiatric lliness Sedentary mental activities

2 Malnutrition
Developmental disorders Lack of education

Loneliness

BRAIN RESERVE COGNITIVE RESERVE

L@OTTE . Pinto et al, J Geriatr t; 203673 % b

Cognitive Training Interventions
for Patients with AD: A Systematic Review

»CT refers to guided cognitive exercises designed to improve specific
cognitive functions, as well as enhance performance in untrained
cognitive tasks.

> Positive effects of CT in healthy elderly people and persons with MCI
—->the effects of CT in patients with dementia is unclear.

»Altogether, 31 RCTs with CT. A positive effect was reported in 24 trials,
mainly on global cognition and training-specific tasks, particularly when
more intensive or more specific CT programs were used. Little
evidence of improved everyday functioning

»Conclusions: Despite some positive findings, the inaccurate definitions of
CT, inadequate sample sizes, unclear randomization methods, incomplete
datasets at follow-up and multiple testing may have inflated the results in
many trials.

Kallio et al, J Alzheimers Dis 2017;56:1349-1372 HHIAZ | FE A

LOTTE Bobath Memorial Hospiral
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Linda Clare Holistic approach

» Cognitive rehabilitation aims to enable people with cognitive
|m[:>q|rments to achieve their optimum level of well-being by
helping to reduce the functional disability resulting from
damage to the brain.

»Central to this process is the collaborative identification of
personally-meaningful goals and development of
Interventions to address these goals.

= Restoration of function

= Compensatory strategies

= Environmental modification
= Emotional support

= Psychosocial difficulties

(0) 2HIAT |

LOTTE Bohath Memorial Hospiral

Cognitive therapy (Clare et al,2004)
vs Cognitive enhancement therapy

® Cognitive stimulation = Group Therapy
(X XF=) » Small Group

® Cognitive training > Large Group

(K| = &) = Individual Therapy
® Cognitive rehabilitation = Pen & Pencil
(2XIZH =) - Computerized therapy

Virtual reality

(1) HHIAT |

Bobath Memarial Hospiral

LOTTE

CertFntels] 2020 &4 M=ol Blus
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7k 2 (VR, virtual reality)

SZ¢ 4 (AR, augmented reality)

= AR2 real world2} virtual worldZ}
e NS

= Real-world2| | X| =7 0f 7}k &
B2 22 0|0|X|7} Bedl AN U
= "El: virtual object2}t2
interaction2 1. (f X FE QI
A2 GPSLE QREE J)

= =8t 54 (MR)2Q| subcategory

= Pockemon GO('2016)

L P
=

LOTTE

294 (MR, mixed reality)

= Hybrid reality (merging of the
real and virtual worlds)

= Interact with combined virtual /
real objects

= MS, Hololens: virtual object?} 3D
EROYI|==2 YN Fe=

* Medical education £ surgery

1) HHEAT | e

Bobath Memarial Hospiral

Cognitive Rehabilitation

120

LOTTE

= Restoration of damaged function

- E XYL 7|sE 2F/AIZ|7] flTt K=

= Compensation & substitution

HYHe 2 HOIUAE 758 0[8310] 7| sTOE Bt X .

SHIAT|FH

Bobath Memorial Hospital

C:B

ChehhlZntets| 2020 &4 T2l Baus



XNSHRIZ| THe

Cognitive Normal
Stimulation ~ MCI
Reality AD (all
Orientation  stages)
Cognitive Normal
Training MdI
AD(mild to
moderate
stages)
Cognitive MCI
rehabilitation AD(mild to
moderate
stages)

2.
3
4.
B

pPwrp

b wh e

The Classification of Cognitive Therapy

(Stage-specific, Therapy specific)

Cognitive benefits
Mood benefits
Impact on QOL
Impact on caregiver
To reduce risk of
AD

Cognitive benefits
Mood benefits
Impact on QOL
Impact on caregiver

Cognitive benefits
Mood benefits
Impact on QOL
Impact on caregiver
Impact on ADL

Global stimulation of cognitive
domains

Target: Impairment
Attention/Executive function
Memory/Language
Structured tasks and
environments

Mainly restorative

Target: Participation restriction
Individual Tailor-made
Real-world setting

A combination of restorative
and compensatory approaches
with psychoeducation and
strategy training

Methods of

Episodic memory

memory training

Procedural memory

Encoding Capacities

Retrieval Capacities

LOTTE

= errorless learning

" mMnNnemonics

» spaced retrieval

= cueing

SHIAT|FH

Bobath Memorial Hospiral

ek Zntels] 20208 &4 T2 Bl us
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Encoding Capacities

= errorless learning

"RES W & elvta?”
"SI (x

“78 YLICH" (0)
‘o2 2 Y Artar

=
"705“" ( O )

v 4 - v A

LOTTE

" mnemonics

SHEO 2127] (pegging)

K| 28H (loci)

221 2| 50|8 (rhythm & rhyme)
A&k (association)

B Z=3| (categorization)

= 02|} (chunking)

O|0F7| 7+ 3}7| (story method)

Al Zt& A AR (visual imagery)

2HE 7| %otAL! *

Bobath Memorial Hospiral

Retrieval Capacities

= Spaced retrieval
« personal information
« face-name associations

« object location

« object naming

Interval Time
1st 0% 457 | 130" | 3" | 6’ | 12" | 24
ona | 0" 45" | 130" | 3 12" | 24
3rd | 0" | 45" | 1'30" 12" | 24
4 | 0" | 45" | 130" 12" | 24
LoTTE

= Cueing
» vanishing cues

- decreasing assistance
» forward cueing

. - increasing assistance

Boba‘h Memorial Hospital

122
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External Aid Options

Generic Aids Written
Electronic
Computer Systems

Task Specific Key finders
Aids Car memo pads

Refrigerator pads,
grocery lists

Pill box reminders

HEAT | FEE

LOTTE Bobath Memorial Hospial

Cognitive Therapy

- 22 session
ee——- 66 session

SNSB 02;
SNSB
E]] LOTCA-G creative AL EB
ACL Simole/ SR LOTCA-G
o]
SR Complex ACL
FIM task / S
SELET EEEERTTEY 2 AN

SHEA | FH

LOTTE Bobath Memorial Hospiral
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Cognitive training (individual)

Cognitive therapy

'3«

LOTTE #"  Bobath Memorial Hospital

CT with drug treatment in patients with AD

Initial PET £<0.001, k>100 Follow up PET

Increased regional metabolism after Cognitive Tx

P<0.001, k>100

Comparison between initial PET and follow up PET

am SY Kim et al.
nt Neurocogn Disord
. 14: 2: 76-82

LOTTE

R HHAT |
P<0. 05, k100 Bobath Memorial Hospital

124
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Cognitive training (group)

@ HHEAT

LOTTE Bobath Memorial Hospiral

S)+21212124((3/619)

@ HHEAT

LOTTE Bobath Memorial Hospiral
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o|zofMe] 7hdeidel &8 (Xlof X AX[xHE)

- e E3 Xoj =7| B
- 374 7|98 Hge|7| 93t B4
- d=ze 7| S8l At B

K=
S $2s WA o K7 S

= Sea Hero Quest (UK, http://www.seaheroquest.com/site/en/)

v" Collect data on spatial navigation skill

v Losing navigation skill : one of first 5|gn of dementia => early diagnosis

v Provide reminiscent experiences
v' “Travel” the world, relive historical events or

try new experiences (such as riding a steam engine

SHIAT|FH

LOTTE Bohath Memorial Hospiral

126

= Rendever (US, https://rendever.com/)

v" Created for senior-living facilities
v" Journeys to places they can't physically visit, such as Parls or Machu Piccu

v Social experience : “travel” together => 40% boost in resident happiness

= [Immersicare (UK, https://www.immersicare.com/)

v well-being and reduce stress

v Calming environments such as a beach or forest

= BikeAround (Sweden, https://www.camanio.com/us/products/bikearound)

v A screen and Google Street View with an exercise bike
v" Tour through different locations — including places from their past.

v' For people with memory problems. cognitive and physical disabilities

g s =02/ 1aen

LOTTE Bobath Memorial Hospiral
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By TeamZepa

By SYO| B3

) HHLAT |8

Huhath Memarial Hospital

LOTTE

Ki-Suk Development of Dementia 30 MCT, Virtual 30mins*3tim Behavioral memary,

Lee(2002) Treatment VR System normal path es/ZF=*4wks location memory, language
memaory, time history, etc.
Min-young Effectiveness of Cognitive 30 M, Virtual 30mins * 3 K-MMSE, K-DRS, Rey-Kim
Kirm(2005) Training based on Virtual AD/MNaD path times/3=*4 memory test, KWAIS-R
Reality for the Elderly whs
Hyun Ju Effects of virtual reality 30 AD Virtual 30mins * 2 MMSE-K, MVPT, Balance
Moaon(2014) cognitive rehabilitation {mild) game times/Z=*8 {Berg's balance scale, BBS},
program on cognitive wks GDS-K

function, physical function
and depression in the elders
with dementia

Geun-Ho Effects of a Virtual Reality 30 MCI Wii 40mins * 3 Cognitive Assessment
Lee(2017) Exercise Program(Wii) on times/3=*12 Reference Diagnosis System
Cognitive Function of Elderly wks (CARDS) and MMSE-K
People with Alzheimer
Dementia
Wendy Effectiveness of a Virtual 19 Dementia, VRF 15mins
Moyle(2018) Reality Forest on People With normal E35mins
Dementia: A Mixed Methods
Pilot Study

) HHEAT |9

Bobath Memorial Hospical

LOTTE

IS 202013 £ H2O| TS 127
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Lt s 2

AL &M Hof 2ElX 7|e AFY (2018~2019) € =l M| o}

n

LOTTE

VR, MRE &8¢t A|0j| AX|SH ol=klz =24

Cognitive Intervention therapy

Cognitive Cognitive
training stimulation

= Cognitive training : 21 X| I}H| =2
= Cognitive stimulation

- Art therapy

- Music therapy

- Reminiscent therapy

S AXZX 7 =20

.,
.,
.................

(0) =orA7 g

Bohath Memorial Hospiral
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2. Ay

~ 30

3
=

HI

LOTTE

1) CH& A 478

= Petersen criteria (2001)0f| 2|3} ‘amnestic single’ EE= "amnestic multiple’ 7|

dr eX|Fof 52

= Seoul Verbal Learning Test EE= Rey Copy Figure Test2| X| x| &k A
nSe ne4sk MArelo| MF-1 standard deviation (SD)' 0|5}

= K-MMSE S| &7} 'L}0|,

2y Z2 ol 1dut Xz gt

- D232 902 A 150 st 47t T2 03 MHA|
. 3| 7|:
> 15-20% Sore J|oiniH U o|MAY elx|E.

> 302 s¢t2oe

7he Hd X =D MH

McKhann G (1984) NINCDS-ADRDA criteria probable AD
=7} 'LtO],

mee nafs WAoo

°| H#-1SD' 0|4, CDR 0S5, 1

& 25 4 =8 ol d=EE

25 (physical activity).

() oAy
Bobath Memorial Hospital

2. AYH

13)7] 24 4

LOTTE

AR

1 EFEB O
mEdclaRRa  FoEod
o FEojfused) Ry

FEHE NG
A LORNH

4817) XHEA elo|s

—— n.-...;w. i
nﬂl =" .
-- HEE -
= B,
| L] et LI
LT el T [ Juf - <) [ e

A7 |\ FEA

Memorial Hospital
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2. Ay

[r— = STER 15~20min

® 7|9 1t ojd HE

LOTTE

2+ STEP

20~30min 3 STEP

20~30min

1 ® 0| X2 % MR A

1) MR M8 : ETwal(miced reality)
o HEgs 20| EEsaMRIE HY
HA2 ZHEMA 7 HRE HEjlEM 2
D2 o240 3FY O3 (M
o HIA, W@)0] 0j0] Mo FraE
S| MK El= WEHEM SOi2 2
O E24E 2o TiztE S 82| VI
B3

® VR OIX| £ 4 ¥ ¥’ |

2) VR QX 23 U HFUS ¢ Y

Hol JuHLVRIE Ty EET|
(HMD} & 20 3= HERO|L 2 22
age Y o=l BY A4 M4
£ BE30 A370| BAEHE non-
HMD efe] 7HEd 7|2 Y.

27ie) 2R HS HED oM oIy 3
H ojdE BoiLvhe gElEd ¥
250 22 B0l X o
2 AR Sa 2% s B
=88 E

48

Hospital

2. Ay

3) A8 de| Bt
= K-MMSE

= SGDS-K

4) k|ot F 7t

- TN =

|2 A.

LOTTE

* Modified ADAS-cog

= NPI (MZEHLHSHAL, Neuropsychiatric Inventory)

slow BI} (13~20 Hz)/ ai} (8~13Hz), put
(13~2 Hz) / 61} (4-8Hz), y1} (25-100Hz)/ ©1} (4-8Hz)

= Z2IRLC 7|uto| L|IHEA &2 M “iSyncbrain: 2 &-83}0]

@ HIHEAT [

Bobath Memorial Hospital
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3. A5+Z0}
1) AR OIRFO| QITEE S
HE A, T E(%)
age 8 76.88(range:70-84)
Educational years 8 14.38(range: 6-20)
cox F 4 50.0
M 4 50.0
i rriade Abd 1 12.5
i
9 HY 2 X} 7 87.5
handedness Right 8 100.0
Yi 2 250
drinking s
No 6 75.0
smoking No 8 100.0
Yes 2 25.0
Ko 7=
P75 No 6 75.0
E3/E3 4 50.0
apoE genotype E3/E4 3 375
E2/E3 1 125
3. A&l
CDRSB SGDS
3 - — <005 : - . p£<0.05
2 '\:—1 ~ . :—
. —=—CDRSB - ——GDS
4
0+ 3
baseline after baseline after
ADAS-cog NPI
45 10 375
3| p<0.05 45 p<0.05
275 5 |
22 ADAS-cog a5 | i —=—NPL
g |
20 75
basaline after baseline after
HHIAT | FeE 2
LOTTE Bohath Memorial Hospiral
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3. dxZ L

3) X|of AXSH oz XNzZ2 0| |mHof OjX|= S

®ISIOIG

‘aadada

[P0 D el < Thata)

CET T

Pl 2 Mt | = g |

e
' ]
1

tatal .

O8O -
| A

LY X 8o =xf k| & F= L|do| relative powerZ H|
1-4 Hz2| delta, 4-8 Hz2| theta frequency= MCHZEI o2 ZtAoh

Ht™H, 15-20 Hz2| beta 2 frequency= MILiE o g F7Heh

(1) Relative Delta power?} M 59 & 2]

(2) Relative Theta power7} 2559 52 SA2ZE 24

(3) Relative Alphal power7} M58, 25¢ 4oz o3t
57}

(4) Relative Alpha2 power?t 258 S0AM 57}t

(5) Relative Beta2 powerZ} F =& S0M S7t

(6) Occipital Alpha peak power2} peak frequencyZt 57t
(7) Theta Beta Ratio= 5598 S22 &4, Alpha Theta
RatioE= 259 SAlo =z Z7}, Delta Alpha Ratio= M+ ¢
ez 44

SHIAT|FH

Bobath Memorial Hospiral
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HHAT | HE A

LOTTE Bobath Memorial Hospital

Take-home Message R

-

RIXES, HAMES2Z XIOE od E= X=E

T U&ELI?

VAMES2 =z X(of o, &8 x| & & Aot FHAE 27
= OF&HK| R F3stCt.

v SX|EF 258 ZEE MAES2 X 7Isg T AlZich

VIS E otHAM 28s5te CiHY YHezr 7(H=2o] &40l
7bsstct

VAXMES a2 225350 =80 =l af o] 2 gdols
Z 80| 2 A22 of¢etch

HHAT | HE A

LOTTE Bobath Memorial Hospital
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Thank you for your Great Attention

LOTTE

Bobath Brain Fitness Center

1 - =

Joonseok Cnng
CEQ, TeamZepa

Kyungwon Park, MD, PhD

HHAT | HE A

Bobath Memorial Hospiral
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