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Diagnostic criteria in PD

Diagnosis of Clinically Established PD requires:
1. Absence of absolute exciusion crteria
2. At least two supportve critera, and
3. No red flags
Diagnosis of Ciinically Probable PD requires:
1. Absence of absolute exclusion crteria
2. Presence of red fiags counterbalanced by supportive criteia
I 1 red flag is present, there must also be at least 1 supportive crterion
If 2 red flags, at least 2 supportive citera are nesded
No more than 2 red flags are allowed for this category
Supportive criteria
(Check box if criteria met)

lear documentation of inita response a dramatic response can be dassi

[w]) o levodopa-induced dyskinesia

[513. Rest tremor of a limb, documented on clinical examination (in past, or on current examination)
] 4. The presence of either olfactory loss or cardiac sympathetic denervation on MIBG scintigraphy
Absolute exclusion criteria: The presence of any of these features ules out

mus, macro square wave jerks, hypermetric saccades)
” B rad ki nes ia [J 2. Dowmward vertical supranuclear gaze paisy, or selective slowing of downward vertical saccades
o4 Paosmoia frss osicd o he otk i R 5
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Unequivocal and marked on/off fluctuations, which must have at some paint included predictable end-of-dose wearing off.

[ 1. Unequivocal cerebellar abnormaiiies, such as cerebellar gait, limb ataxia, o cerebelar oculomotor abnormaiites (eg, sustained gaze evoked nystag-

D13 Dianoss of bt il Ve rrlsgoal o o vy rgriedis g, Wt s cospen criteria®” within the

(5. Treatment with a dopamine receptor block agentin a dose and
(6. Absence of observable response to high- ol Izmupa despite at least moderate severity of disease

* At least one of following

1_| s Mumml functional neuroimaging of the presynaptic dopaminergic system

] i s i e d i M
* 4-6 Hz resting tremor

‘gastrostomy feeding) within first 5 y

dystunct
[CJ6. Recurent (>14) falis because of impaired balance within 3 y of onset
[57. Disproportionate anterocolls (dystoric) or contractures of hand or feet within the first 10 y

1993, Ach Neurol

matic ofthostasis), hyposmia, or psychiatric dysfunction (depression, ansiety, or hallucinati
isolated extensor plantar response)

observed on objective examination
Giiteria Appiication:
1. Does the patient have parkinsonism, as defined by the MOS crteria?
I o, neither probable PD nor cincaly esbished PO can be diagnosed. If yes:
2. Are any absolute exclusion criteria pres
It “yes." neither probable PD nor ey eabishd PD can be diagnosed. If o

5. Are there at least 2 supportve criteria and no red flags?
If yes, patient meets crieira for ciinically estabiished PD. /f no
6 Nummmmmmzml lags?
 probable PD cannot be diagnosed.
R ot o) flags equal 10, or less m e uter of spporve cteia?
If yes, patient meets criteria for probable PD

7. Unevoca o enory ks o, gephethesa, lrogncls it sy enscy o, s M oo st o progrsshe
e e . Ducureniston of n semethe condton kran b podics padnsoris nd pausy coneced b e atnts yughms, o, o epert oelisting
. ng id lty - physican, based on the full Gagnosic assessment el that an allemalive syndrome is more kel than

[5]2. A complete absence of progression of motor symptoms or signs over 5 or more y unless stabilty i related 1o treatment
[53. Early bulber dysfuncton: severe dysphonia or dysarthria (speech uninteligible: most of the time) or severe dysphagia (requining Soft food, NG tube, or

. - . o, Tt hshncien St dural o nchl it st it ey sofs
e Postural |nstab|||ty 32 Soves tonome s f e s 5 f e, T ca e
@) Orthostatic hypotension**—orthostatic decrease of blood pressure within 3 min of standing by at least 30 mm Hg systolic or 15 mm Hg diastolic, in
the absence of dehydration, medication, or other diseases that could plausibly explain autonomic dysfunction, or
0)Soer ity i oty canience e s . f G (o6 oy Sanding  Sal amount s ncntnerce 1 woren,
that is not simply functional incontinence. In men, urinary retention must not be attributable to prostate disease, and must be associated with erectile

[5]8. Absence of any of the common nonmotor features of disease despite 5 y disease duration. These include sieep dysfunction (seep-maintenance nsom-
i, excessive daytime somnolence, symptoms of REM sieep behavio disorden, autonomic dystunction (constipation, daytime urinary rgency, symplo-

inations)
9. Otherwise-unexplained pyramidal tract signs, defined as pyramidal weakness or clear patokogic hyperrefiexia (excluding mild reflex asymmetry and

[ 10. Biateral symmetic parkinsonism. The patient or caregiver reports bilateral symplom onset with no side predominance, and no side predominance is

with drug-induced parkinsonism

Yes [ (]
Yes [ N[
Yes [ No[J
Yes (] NoJ
Yes[] No[J

Scales of motion in Parkinson’s disease

0: Normal: No problems.

1: Slight: Independent walking with minor gait impairment.

* Gait pattern 2: Mild:

Independent walking but with substantial gait impairment.

3: Moderate: Requires an assistance device for safe walking (walking stick, walker) but not a
person.
4: Severe: Cannot walk at all or only with another person’s assistance.
0: Normal: No problems.
. Stooped posture 1: Slight: Not quite erect, but posture could be normal for older person.
2: Mild: Definite flexion, scoliosis or leaning to one side, but patient can correct posture to

normal posture when asked to do so.

3: Moderate: Stooped posture, scoliosis or leaning to one side that cannot be corrected
volitionally to a normal posture by the patient.

4: Severe: Flexion, scoliosis or leaning with extreme abnormality of posture.
0: Normal: No problems: Recovers with one or two steps.
. oo Slight: 3-5 steps, but subject recovers unaided.
* Postural instability
Mild: More than 5 steps, but subject recovers unaided.
3: Moderate: Stands safely, but with absence of postural response; falls if not caught by
examiner.
4: Severe: Very unstable, tends to lose balance spontaneously or with just a gentle pull on
the shoulders.
0: Normal: No freezing.
1: Slight: Freezes on starting, turning or walking through doorway with a single halt during
any of these events, but then continues smoothly without freezing during straight
. o walking.
* Freezing of gait
Mild: Freezes on starting, turning or walking through doorway with more than one halt

during any of these activities, but continues smoothly without freezing during
straight walking.

o

Moderate: Freezes once during straight walking.

4: Severe: Freezes multiple times during straight walking.

3D motion
capture

Accelerometer

24

52017 Z7| M2

BYDS



Gait analysis: operation of laboratory room and interpretation
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Infra-red
camera

Spatiotemporal
parameters

» Cadence

» Walking speed
» Step length

» Step width

» Stride length
 Step time

» Stance phase

» Swing phase

Gait speed

—

Kinematics

Joint angles
* Flexion/extension

* Abduction/adduction

Stooped posture
Arm swing

Kinetics

» Joint moments

* Joint power

Postural
instability
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3D motion capture

- gait pattern

3D motion analysis

VICON System Setup

—x =
1 fost PC
®
[
Software Hardware
MX-T Camera
NEXUS Force Plate
EMG
PO[VQC?” Giganet
Bodybuilder Host PC

\ Retro-Reflective Marker Set

- Plug-in Gait Model

RASS w4 Lasis

Y
z
X
I Dynamics |
1
Spatictemporal [
Klnematlcs data Kinetics

Equlllbnum of
fonce/moment

Jomt
angle

Gt Force
parameters
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Gait analysis: operation of laboratory room and interpretation

Stride parameters > Stride length & Stride rate

* The most commonly studied linear kinematic parameters
» Stride length: distance covered by one stride

» Stride rate: the number of strides per minute
Walking speed = Stride length x Stride rate

Increase Stride length | Stride rate
of walking speed
Increase

Increase
Increase Increase

Spatiotemporal parameters > Stride & Step

Left heel Left heel
conllacl contact
Right heel Right heel Right heel
ooinzct contact contact
R4
1 stride 1 step
FIGURE 8-25 Stride parameters during gait -

left
left initial left
toe-off contact toe-off
LEFT loft swing left stance phase
LEG phase
double right single double left single double
support support support support support
RIGHT right stance phase right swing
LEG phase
right right right
initial toe-off initial
contact contact
TIME -
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Speed (m/s)
Stride length(m)
Cadence
(steps/min)
Stride rate (Hz)

Cycle time (s)
1.55-1.02

Stance (% of
gait cycle)

Swing (% of
gait cycle)

0.67-1.32

1.03-1.35

0.65-0.98

0.91-0.73

66.00-60.00

34.00-40.00

Gait parameters

Variable ‘Walking Running

1.65-4.00

1.51-3.00

79.00-118.00

1.10-1.38

0.57-0.50

59.00-30.00

41.00-70.00

Normal adult

» Support & swing phase

Sprint
8.00-9.00

4.60-4.50

132-200

1.75-2.00

25.00-20.00

75.00-80.00

-Gait Parameters-
Left Right Normal adult
I Cadence 119 steps/'min 118 steps/min 106 steps min I
Double Support 0205 0.22s
[ Foot OIf (Stance) BA% oI5 % 16"
Opposite Foot Contact ~ 48.3% 320% 4990
Opposite Foot Off 9.90% 118% 1159
Single Support 039s 041s
| Step Length 045m 046m 061 mI
Step Time 032s 0495 0515
| step Wi 013w 013m 0.17n]
Stride Length 091m 091m 123m
Stride Time 101s 1025 102s
| Walking Speed 0.90 mss 0.89ms Li6ws |

Parkinson’s disease

INJE Univers

PD patient

Do

sity
Ankle
o Ankle Dorsi/Plantar ... Ankle DorsiPlantar Momert Ankle Power
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oo ’\ . =~
-

Ankle Inv/Eversion

Ankle InviEversion Moment

Ankle Rotation

.= Ankle Rotator Moment

Let] Right] fivg

Foot Progress
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Gait analysis: operation of laboratory room and interpretation
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PD patient

INJE University H

Knee
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ANTERIOR  POSTERIO

PD patient
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Parkinson’s gait with
camptocormnia

INJE University Haeundae Paik Hospital

Patient No. : 0323528

Patient Name: Z§7| (M/76)
Date: 2014, 12. 22

Dept.: NEU

Referral Clinician: W %I

-Gait Parameters-

Left Right Normal adult
Cadence 125 steps/min 119 steps/min 106 steps/min
Double Support 0.26% 0265

Foot OIf 62.5% 663 % 616 %
Opposite Foot Contact 500 % 525% 499 %
Opposite Foot O 146% 9% 115%
Single Support 0.3 0418

Step Length 034 m 0.61 m

Step Time 0.48 051y

Step Width 0.23m 022 m 0u1Tm
Stride Length 0.62m 0.62m 123 m
Stride Time 0965 1015 1025
Walking Speed 0.64 mis 0.62 m/s 1.16 mis

Trunk sagittal angle: 51.39°
COPap: 13.33 (mm)
COPmI: 9.97 (mm)

Motion Analysis Laboratory

Cornment The patient showed short step (52%) and mild wide-based gait{129%),
Cadenced is increased (115%) and walking speed is slow (55%),
He showed normal stance phase and swing phase,
Posturogrpahy showed severe stooped posture (51 degree),
Conclusions)
These findings are compatible with Parkinson’s gait with camptocormnia
322 24 A AL
INJE University Haeundae Paik Haspital
. p .
Early Parkinson's gait Patient No. : 0468031
Patient Name: 28 % (F/53)
Date: 2014. 12.23
Dept.: NEU
Referral Chnician: M} XIA§
-Gait Parameters-
Left Normal adule
Cadence 106 stepy/min
Double Support
Foot O 61.6%
Opposite Foot Contact 499%
Opposite Foot O ns%
Step Length 06l m
Step Time 051
Step Width 017 m
Stride Length 123m
Stride Time 102
Walking Speed 116 m/s
Trunk sagittal angle: 607 *
COP ap: 370 mm
COP mi: 130 mm
Motion Analysis Laborstory
omment The pali;n( showed mild short step (82%) and narrow-based gairti(ﬁ%:).i

Cadenced is normal and walking speed is decreased (76%),
She showed normal stance phase and swing phase,
Posturography revealed upright posture (6 degree),

Conclusion)
These findings are suggestive of hypokinetic gait,

30
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Gait analysis: operation of laboratory room and interpretation

cH

Normal gait ?

Cadence
Double support
Foot off (stance)

Opposite foot conta
ct

Opposite foot off
Single support
Step length
Step time
Step width
Stride length
Stride time
Walking speed

103
0.35
65

513

16.2
041
045
0.57
018
092
akaly/
0.79

right Elderly
101 99.6
031 03
605 60.5 62.5
47.9 49.9 50.1
134 115 12.6
041 045
0.51 0.61 0.50
0.62 0.51 0.51
015 017 013
0.95 1.23 0.99
1.19 1.02 1.21
081 116 0.82

- Senile gait

step/min

M/78

stage of Parkinsonian gait

Short step gait

Cadence
Double support
Foot off (stance)

Opposite foot con
tact

Opposite foot off
Single support
Step length
Step time
Step width
Stride length
Stride time
Walking speed

left
120
0.24
59.0

45.0

10.0
035
0.38
0.55
0.20
0.79
1.00
0.79

right
118
0.25
65.7

559

147
042
0.40
045
0.21
0.79
1.02
0.78

.~ |Normal 'Elderly |

106 99.6 step/min
0.3
60.5 625 %
499 501 %
L5, 126 %
0.45
0.61 050 m
0.51 051 s
0.17 013 m
1.23 0.99 m
1.02 1210 5

116 082 m/s

Increased cadence (19%)
Decreased step length (22%)
Decreased walking speed (5%)

ehilgarets] 20174
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Hypokinetic gait
Short step
Decreased arm swing

I r
Anteversion 9.89 16.07 10 -°

Cadence 52.3 52.6 99.6 step/min

Double support 093 0.86 0.3
Foot off (stance) 69.7 711 62,5 %
Opposite foot contact  50.9 491 50.1 %
Opposite foot off 2119, 158 126 %

Single support 0.66 0.76 045
Step length 0.33 0.31 0.50 m
Step time il 156 0.51 s
Step width 0:23 0.20 03 m
Stride length 0.61 0.62 0.99 m
Stride time 2.28 2.28 .2 s

Walking speed 0.27 0.27 0.82 m/s

Retroversion 2.58 2.90 2500 &
Arm swing amplitude 1247 1897
Arm swing 2068

asvmmetric index
arm swingjeq — arm SWingg

St —_—_______>dsht) , 100%
arm SWinge + arm Swingign

=

Decreased cadence (47%)

Decreased step length (38%)

Decreased retroversion arm swing (90%)
Decreased walking speed (68%)

First day, No medication

Cadence 87.6 93.7 step/min
Double support 0.5 04
Foot off (stance) 67.9 65.6 61.6 %
Opposite foot contact 53.3 50.0 49.9 %
Opposite foot off 219 15.6 115 %
Single support 043 0.44
Step length 0.42 0.41 0.61 m
Step time 0.64 0.64 0.51 s
Step width 0.16 0.18 0.17 m
Stride length 0.79 0.82 1.23 m
Stride time 1537 1.28 1.02 s
Walking speed 0.58 0.64 116 m/s

Arm swing amplitude 11.6 5.66

Evaluation of L-dopa response

7 days later, Levodopa 100mg tid

] ~ right |
Cadence 96.8 96.0 step/min
Double support 0.46 047
Foot off (stance) 694 68.0 61.6 %
Opposite foot contact 484 51.2 49.9 %
Opposite foot off 161 20.8 11.5 %
Single support 04 0.38
Step length 0.47 0.48 0.61 m
Step time 0.64 0.61 0.51 s
Step width 0.18 017 07 m
Stride length 0.84 0.94 1.23 m
Stride time 1.24 11745 1.02 s
Walking speed 0.68 0.75 116 m/s

Arm swing amplitude 14.8 11.24

Walking speed 17%, arm swing amplitude 50% increased

CfEHIZTIEHE] 20174 £7 H20] BATS



Gait analysis: operation of laboratory room and interpretation

cH

Pre operation "off” state

Freezing of gait, short step gait |

I
Cadence

Double support 0.31
Foot off (stance) 69.0
Opposite foot contact  55.2
Opposite foot off 21.8
Single support 0.29
Step length 0.37
Step time 0.64
Step width 0.26
Stride length 0.63
Stride time 0.87
Walking speed 0.72

0.29
64.4
44.8
138
0.27
0.26
0.63
0.25
0.64
0.87
0.74

Evaluation for DBS

POD 4 days "off” state

Improved freezing of gait
Improved short step gait

I I
step/min Cadence 88.9 82.8
Double support 0.36 0.35
61.6 % Foot off (stance) 65.2 56.6
49.9 % Opposite foot contact  41.3 45.7
(0L % Opposite foot off 17 8.97
Single support 0.52 047
0.61 m Step length 048 0.58
0.51 s Step time 0.60 0.85
017 m Step width 0.2 0.16
1'23 m Stride length 11 1.07
1.02 s Stride time 135 1.45
1.16 m/s Walking speed 0.81 0.74

Increased cadence (40%), Increased step length (36%)

No interval change of walking speed

106

61.6
49.9
115

0.61
0.51
o)L/
1.23
1.02
116

step/min

Pre op "Off” state

UPDRS= 44
I

Cadence 190 148 106

Double support 0.28 0.39
Foot off (stance) 69.8 716 61.6
Opposite foot co 413 457 499

ntact

Opposlt(fe foot of 159 222 115

Single support 016 0.19
Step length  0.07 0.04 061
Step time 037 044 051
Step width 018 018 017
Stride length  0.09 0.12 123
Stride time 0.63 081 1.02
Walking speed 0.14 0.15 116

Pre op "On” state
UPDRS=18, LEDD= 1035

Double support

Foot off (stance
)
Opposite foot c
ontact
Opposite foot o
ff

Single support
Step length
Step time
Step width
Stride length
Stride time
Walking speed

527,

16.5

046
0.5
052
018
0.95
1.10
0.86

112 106 St/
min
022
598 616 %
486 499 %
1650 W1 o
042
047 061 m
055 051 s
018 017 m
098 123 m
107 102 s
091 116 m/s

Post op 1 month “On” state
UPDRS=18, LEDD= 390

Cadence

Double support

Foot off (stance
)
Opposite foot ¢
ontact
Opposite foot o
ff
Single support
Step length
Step time
Step width
Stride length
Stride time
Walking speed

58.8

47.9

109

0.44
0.51
0.62
0.16
1.01
1:19
0.85

11.0

049
0.48
0.56
0.16
0.99
118
0.84

106

61.6

49.9

L5

0.61
0.51
017
1523
1.02
116

ehilgarsts] 2017E A
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Normal pressure h ocephalus

Pre-lumbar drainage

Post-lumbar drainage
"W 1

left right normal left right normal
Cadence 102 103 99.6 step/min Cadence 100 100 99.6 step/min

Double support 0.44 0.37 0.3 S Double support 0.50 046 0.3 S
Foot off (stance) 644 67.5 62.5 % Foot off (stance) 69.2 725 62.5 %
Opposite foot contact 45.8 54.7 50.1 % Opposite foot contact 483 5107 50.1 %
Opposite foot off 18.6 1838 126 % Opposite foot off 20.8 20 126 %
Single support 0.32 0.42 045 S Single support 033 038 045 S
Step length 0.27 0:25; 0.50 M Step length 0.28 0.29 0.50 M
Step time 0.64 0.53 0.51 S Step time 0.62 0.58 0.51 S
Step width 0.24 0.23 013 m Step width 0.23 0.23 0.13 m
Stride length 0.54 0.54 0.99 m Stride length 0.57 0.58 0.99 m
Stride time 118 1l al7/ 15211} s Stride time 1.2 1.2 1.21 s

Walking speed 0.46 046 0.82 m/s Walking speed 047 048 0.82 m/s

Minimal change between pre and post lumbar drainage

Ankle Dorsi/Plantar Ankle Rotation & Foot Progres:
I A ) ‘
| | v_’_,_\’\/
Knee Flex/Extension N Knee Rotation
A\
f \\
T 1% P N
Hip Flexion/Extension a Hip Rotation
T
left right normal |2 HA -
Cadence 999 92.2 106 step/min \‘y - | \
Double support 0.3 042 ; p T
Foot off (stance) 66.9 61.7 61.6 % : e
Opposite foot contact 50.9 491 49.9 %
Opposite foot off 16.5 16.5 1175 %
Single support 0.51 04
Step length 0.3 0.28 0.61 m
Step time 0.5 0.71 0.51 s
Step width 0.27 0.32 0.17 m
Stride length 0.62 0.38 123 m
Stride time 122 ires) 1.02 s
Walking speed 0.52 0.28 116 m/s
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Gait analysis:

operation of laboratory room and interpretation

cH

Research for 3D motion analysis

Contonts st available at 56 .
Clinical Neurophysiology Q

journal homepage: www.elsevier.com/locate/clinph

The effects of additional arm weights on arm-swing magnitude and gait () cuuse
patterns in Parkinson's disease

Jiyeon Yoon®, Jin:
Jinyoung Youn !

!, Kunbo F

Seok Ol

©, Geunyeol Jo*, Haeyu Kim, Wooyoung Jang"", Ji Sun Kim*',
ac Kim', Chang Hong Youm *

Without arm weight With arm weight p
Cadence (steps/min) 101.78 + 13.44 109.24 + 12.94 0.000" e —
Walking speed (m/sec) 062 £ 0.19 0.73 + 022 0.000"
Stride time (sec) 121 + 021 1.12 % 0.18 0.000"
stride length (m) 073 % 021 081 = 022 0.007*
Double support (sec) 035 £ 0.11 029 #* 0.10 0.000"
iy“’c‘l“:)e phase:(%6 gait 64.14 + 4.02 6279 + 371 0.004*
:;’;'I';f phase: (% gart 3557 + 4.29 3712 + 3.67 0.001"
Without arm weight With arm weight p R
Arm swing (°) . Gait isturbance and postural instabilty have been thoroughly
Anteversion 10.15 + 9.63 1798 + 916 0.000* ittt ottt gl
Retroversion 6.47 + 9.08 10.06 = 8.15 0.000* o
Amplitude 16.61 + 10.19 2845 + 1280 0.000"
Pelvic kinematics (°)
Pelvic tilt 293 * 1.13 284 = 136 0.553
Pelvic obliquity 398 + 143 412 + 5.09 0.559
Pelvic rotation 578 + 2.16 6.70 * 2.63 0.013"

Force plate

Postural instability

StAlAD

fot2] 2017 A 29| BHUS
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Forceplate - AMTI

508*464 size

6—-axis F/T sensor
Strain Gauge Type
Movable Long Rail

Static Posturography (stabilometry)

- Places the subject in a standing posture on a force plate
connected to force and movement transducers, which are able to
detect the tiny oscillations of the body.

36 CHSHIZTISHE 20174 £ R2O| WIS



Gait analysis: operation of laboratory room and interpretation

Static posturography

Healthy control Parkinson’s disease

» Center of Pressure : point at which pressure of body over the sole if
it were concentrated in one spot

+ AP length

* ML length

¢ Area

+ Oscillation (velocity)

Dynamic posturography

 Motor control

— measurement of sway in response to tilt or translation in the
support surface

— Functional limit of stability, support surface translation,
adaptation test

* Sensory control

— Measurement of sway under various visual and support
conditions

— Sensory organization test, Head-shake sensory organization test

CHerAete] 201714 &7 B2 Blus 37
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Dynamic posturography —-motor control

1. Support surface translation

Forward/Backward Translations

2. Functional limit of stability (fLOS)
= AP COP length in Max(forward)-Max(backward)

AP COP

Forward Inclination

Trunk
2

Thigh
1L0S [% of foot length]

|
1
: Backward Inclination
|
|
|

Shank

Control  PDOFF  PDON
subjects

5s
Motion phase Max Leaning phase

Dynamic posturography -sensory organization test (SOT)

Normal
vision

Sway referenced
closed vision

Fixed surface

toetrsy 3

» Tested outcome : COG (center of gravity)
E Six sensory condition
_3 (1) Immobile surface, immobile visual surround, eyes open.
§ (2) Immobile surface, eyes closed.
2 (3) Immobile surface, mobile visual surround, eyes open.
® (4) Mobile surface, immobile visual surround, eyes open.
§ (5) Mobile surface, eyes closed.
L] 4 5 6 (6) Mobile surface, mobile visual surround, eyes open.

Table 2. Sensory information available during organization tests'”

SOT conditions Visual surround Platform Accurate sensory feedback Altered sensory feedback
1 Fixed Fixed Vis, vest, prop -

2 Eye closed Fixed Vest, prop -

3 Sway-ref'd Fixed Vest, prop Vis

4 Fixed Sway-ref'd Vis, vest Prop

5 Eye closed Sway-ref'd Vest Prop

6 Sway-ref'd Sway-ref'd Vest Vis, prop

vis; visual, vest; vestibular, prop; proprioceptive, sway-ref'd; sway referenced
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Gait analysis: operation of laboratory room and interpretation

Sensory organization test (SOT)

+ Somatosensory input = condition2/condition1 x 100

» Visual input = condition4/condition1 x 100

» Vestibular input = condition5/condition1 x 100

+ Balance score = arithmetic mean of the three individual scores

» Composite score = the weighted average of the scores of all sensory
condition

Sem?srxy orﬂ‘“'gﬁ'&“ Test o Sensory Analysis

Equilibrium Score
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Research for force plate

AP direction ML direction
wedge vision
range (cm) velocity (cm/s) range (cm) velocity (cm/s)
no wedge EO 3.17 + 146 37.07 £ 9.78 247 £ 156 4271 = 9.03
EC 351 £ 1.66 36.52 = 9.46 268 + 1.78 43.53 + 10.11
wedge EO 332 + 191 3452 + 835 205 £ 126 41.67 + 847
EC 327 + 1.67 3392 + 7.89 2.10 + 1.89 41.89 + 8.13
two-way wedge effect p=0.627 p=0.002* p=0.002* p=0.008*
ANOVA vision effect p=0.805 p=0.059 p=0.529 p=0.026*
interaction p=0.264 p=0.925 p=0.559 p=0.232

Haeundae paik hospital
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3D motion capture

-stooped posture

Stooped posture

» Postural deformity is inevitable in
advanced PD

» Complication

: pain, swallowing difficulty, shortness
of breath, visual disruption, radiculopathy

+ Camptocormia
At least 45 degree thoracolumbar flexion

* Antecollis
Forward flexion of the head and neck

» Pisa syndrome or scoliosis
Lateral flexion of the trunk
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Gait analysis: operation of laboratory room and interpretation

Stooped posture

« Camptocormia
At least 45 degree thoracolumbar flexion

« Antecollis
Forward flexion of the head and neck

» Pisa syndrome or scoliosis
Lateral flexion of the trunk

Stooped posture

Pathophysiology
* Not well understood

Flexion
dystonia
s Impaired
proprioception
spinal change

Stooping
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Truncal angle (sagittal and coronal)

Haeudae Paik Hospital

Stooping in PD

Stooping and H & Y staging
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Gait analysis: operation of laboratory room and interpretation

Wearable sensor
:Freezing of gait

Freezing of gait in PD

It /s difficult to elicit FOG in hospital!!
* Unpredictability
« Short time of the FOG test

» Hospital is ideal circumstance (wide corridor, flat floor..)
- Some intervention is needed
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Assessment of FOG

* Ambulatory device (vertical linear acceleration)
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Locomotion
FOG
(video)

Acceleration
(thigh, shank, foot)

Force (FSR)

LD + 10 min
Vertical Linear Acceleration

O Tumn O Obstacle

FOG index (FI)

Signal power in freeze band
signal power in locomotion band

CH3HAl

FOG (determined from video)

Locomotion
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Gait analysis: operation of laboratory room and interpretation
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Gait analysis: operation of laboratory room and interpretation

Thank you for your attention !!!/

Ji yeon Youn, Department of motion analysis, Haeundae Paik Hospital

Hyuntae Park, Department of Department of Health Care and Science,
Dong-A university

Jansik Park, Department of Electronic engineering, Kyung Sung University,

Sang-Myung Chun, Department of Department of Neurology, Dong-A
university hospital
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