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The report analysis
|
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The spatial and temporal parameters

Course “Basics in Motion Analysis” TRAMA Project
September 10 - 12 th 2007




Degrees
f

o
Motion

o

MRGH
[T

60—

50—
40—
30—
20—

10—/

10 - -
[ | [ I | T | | {
o 10 20 30 40 50 60 70 80 90

Percent of Gait Cycle

Course “Basics in Motion Analysis” TRAMA Project

September 10 - 12 th 2007

|
100

TRAMA

The gait cycle
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Fase di stance

HEEL-STRIKE
(INITIAL CONTACT):
inizia il ciclo del
passo. I COG
assume la posizione
piu vicina al terreno

FOOT-FLAT (LOADING
RESPONSE): |a pianta del piede &
completamente in contatto con il
terreno

(NORMALLI: 0% - 10% gait cycle)

)

)

MIDSTANCE: inizia con lo stacco del

piede controlaterale. Il COG e

direttamente sopra il piede e

rdggiunge il su
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HEEL-OFF (TERMINAL
STANCE) : il tallone si solleva dal
terreno e inizia la fase propulsiva
causata dai muscoli posteriori
della gamba che flettono la
caviglia

(NORMALI: 30% - 50% gait cycle)

TOE-OFF (PRESWING): termina
la fase di stance e il piede si stacca

A PrORRMALI 50% - offf
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Fase di swing

INITIAL SWING: 'arto si sposta in avanti
appena dopo lo stacco del piede; viene
impressa all’arto un’accelerazione nella
direzione dell’avanzamento

NORMALI: 60% - 70% gait cycle)

MIDSWING: I'arto passa sotto il corpo. L’arto
controlaterale & in midstance
(NORMALLI: 70% - 85% gait cycle)

TERMINAL SWING: I'arto continua il
movimento in avanti e subisce una
[decelerazion

sugreaTYe aBASIES in Motion Analysis” TRAMA Project
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Other quantities

Stridelength - Stepright * Step|_eft

Right steplength Left steplength
[cm]
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Nomalization on subject high.
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El Step width
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J_ _ Cadence

Number of step per unit time
[step/min]

Walking speed

Cadence *step lenght = Vel [m/s]
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irst sheet: Temporal parameters
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Report di Gait Analysis

Anamnestic Dt

Hama: FALETRA ALESSAHD R
Falhalogy: HORMAL

fge: 12

Haight: 153

\Waigh (kg a5

Llinigians

Ewarmal clinician:

Inarral clinician:

Reopart
Traliype: 1- Harmal walting 05
Date: Q02001

Haas:-

Tomporal Parameters BT LT
Sancalima [mee] 30}
Swing lima |mzac] 0
Sancatima f stride] ]
Swing lima o stride] a1
Suidatime [mad] ]
Cadanca [uepmin] 120

Dautke supp. tima |m3ac]
Dauble supp. P sirida]

Ditanes Parameters BT LT

Azriar shep kenghn [mm]

Vaaciy |misec]

Swring walkocity [misec]

| e kengin ]
Sepwidh [mm] am

[ Menvsbciy mies] 145

ez Hame: CHILDREW
Dizcrigtian:

REPORTSX.REF Gai. Eliclinic - BTS 5.p.5.

TEMPORAL PARAMETERS

RIGHT
STANCE TIME [%] 61,1
SWING TIME [%] 38.9
STANCE TIME [s] 0.77
SWING TIME [s] 0.49
STRIDE TIME [s] 1.26
DOUBLE SUPPORT |%| 1.9
CADENCE [steps/min] 93,074

L

COMPOSITE AV

RIGHT LEFT
556 L 4 557420
444 09 43229
0453 1 U56 1,554 = 082
0393 ¢ 44 Ak - 0249
0AHT & (1) i],5% |
4.3 & .6 5T+ LB
|38.483 4 14,925
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SPATIAL PARAMETERS

COMPOSITE AVERAGE NORMALS

RIGHT LEFT RIGHT LEFT
STEP LENGTH [m| [ T 1405 0,545 ¢ .035 {155 1 .02%
VELOCITY [m/s] (LORG [IXTER 12244191 1.032 = 185
SWING VELOCITY [mis| 1.763 1.B37 27574 419 2.324 = 316
STRIDE LENGTH [m| 0.864 0.882 10T 4 074 LT - 3
STEPWIDTH |m| 018 (162 00704 013 0,082 = 010
MEAN VELOCITY [misee] 67T (NIEES T |

|
08
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Clinical example
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Right hemiplegia

H=123 cm

Stance phase right: 65% Stance phase left: 56%

Swing phase dx: 35% Swing phase sx: 44%

Vel:0.80 m/sec vs 1,15 m/sec

Step width 159 mm vs 130 mm norm

Step lenght 846 mm a dx 852 mm a sx vs 1100 norm %
- .
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Diplegia (1922)
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Principali alterazioni dei parametri
spazio/temporali

= =

VIDEO Pdf
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Senza tutori

|
NORMALITA"
Parametri temporali bX SX DX 85X
Stance time [msec] 730 G800 808 - 851 563 -682
Swing time [msec] 510 500 410-442 406 - 452
Stance time [% stride] 59 58 sa-81 57-81
Swing time [% stride] 41 42 38-42 30-43
Stride time [msec] 1240 1180 1030 - 1082 1003 - 1107
Cadence [step/min] 99 10- 118 110- 118
Fw Dx Fw Sx Fw Dx Fw Sx
Double supp. time [msec] 160 70 130- 150 81-22
Double supp. [% stride] 13 6 12-14 8-0
Parametri di distanza DX SX DX
Step length [mm] 409 548 B14.87 - B22.67
Velocity [m/sec] 0.78 079 127-130
Swing velocity [m/sec] 1.90 1.86 3.18-243 2.00-346
Stride length [mm] 968 928 132043 - 1472.14 134245 - 1462.14
Step width [mm] 220 0848 - 130.22 8.4 22
Mean velocity [mésec] 0.78 127-130
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Parametri temporali DX SX DX SX

Stance time [msec] 860 910 609 -651 583 - 668

Swing time [msec] 590 600 410 442 406 - 452

Stance time [% stride] 59 60 58- 61 5781

Swing time [% stride] 41 40 39-42 39-43

Stride time [msec] 1450 1510 1030 - 1082 1003 - 1107

Cadence [step/min] 81 110-118 110- 118
Fw Dx Fw Sx Fw Sx

Double supp. time [msec] 140 120 81-92

Double supp. [% stride] 10 8 8-9

Parametri di distanza DX sX DX X

Step length [mm] 483 521 814 87 - 623.57 721.21-758.50

Velocity [m/sec] 063 0.66 127-1.39 127140

Swing velocity [m/sec] 1.56 1.66 316343 3.09-346

Stride length [mm] 918 [alels] 1330.43 - 1478.14 134245 - 1462.14

Step width [mm] 204 98.43 - 139.22 9848 - 139.22

Mean velocity [m/sec] 0.65 127-139 127
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From marker.......
|

Flexion/estention abdo/adduzione

esternal internal rotation

27 pag of REPORT

Course “Basics in Motion Analysis” TRAMA Project
September 10 - 12 th 2007

TRAMA

Ell

Marker “real” (on the patient) == @

Marker “Virtual” (Computed =) @
with a Mathematical
computation)
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Main alterations

|
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PELVIS

POSTERIOR TILT Pelvic Tilt

0 25 50 5 100
% Gait Cycle

GLUTEUS ,ischiocrurali, LUBAR CIFOSIS

|
Course “Basics in Motion Analysis” TRAMA Project

September 10 - 12 th 2007

16



PELVIS

ANTERIOR PELVIC TILT Pelvic Tilt

) ) % Gait Cycle
Tension of hip flexors

Weakness of hip extensors
Weakness of abdominals
Deficit in maintaining equilibrum
|

o
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0 25 50 75

PELVIS: shape

SINGLE BUMP (EMIPLEGIA)
DOUBLE BUMP (DIPLEGIA) - _

Pelvic Tilt N

(o] 25 50
% Gait Cycle

Course “Basics in Motion Analysis” TRAMA Project
September 10 - 12 th 2007

TRAMA

17



Scheletro

w0 5 pelvic tilt [deg] pelvic rotation [deg] pelvic obliquity [deg]
i 11 30 1 '5"} 11
| N i i up
3 o I 0. I
I Il | M
| 1 " - - |
o 1 | i, = 9 2
' ~ ! 'l
10. 104 = 7
| ’ » N~ I
I 11 I [ 11 Dwn
0. T T T a0 | 1 | 15 4 T =l ]
0 25 50 7 ! 0 25 50 75 0 25 50 75 100
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Alterazioni della funzione flessoria/debolezza estensori

hip flex/ext [deq]

0 hip flex/ext [deg] :E
50 40.
40. an.
30. 20.
20. 10.
10. n.
0. -0
10. - 20, 4
-20. T 1 T Ext g
0 25 50 75 100
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|
Anca abdotta

Hip abd-add |deg)
11
Add

|
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KNE

INCREASED FLEXION AT INITIAL CONTACT
Co-contraction quads e ischiocrurali

Equinus

Increased hip joint flexion

Knee Flexion-Extension

70
Flex.

|
| (4] 25 50 75
Course % Gait Cycle

Septemper 1V - 12 ' ZUuU/
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KNEE JOINT

RIDUCED FLEXION IN SWING
Rectus femoris spasticity

Knee Flexion-Extension

70
Flex.

20 I 1 1
0 25 50 75 100

% Gait Cycle
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0 Knee flex ext [deg] - |
b - |
> Hemiplegia
Il N -
Diplegia -
Skeleton
[ |
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ANKLE JOINT

INCREASED DORSIFLEXION IN STANCE
Triceps weakness
Over lengthening of Achille Tendos

Ankle tar-Dorsiflexion

| | 50 75

Course “B: % Gait Cycle
September 10 - 12 th 2007
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ANKLE JOINT

Reductio; of DORSIFLEXION IN STANCE
Triceps spasticity

Ankle Plantar-Dorsiflexion
|

50 75 100

% Gait Cucle
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Ankle joint

INCREASED PLANTAL FLEXION IN SWING
Triceps spasticity
Drop foot

Ankle Plantar-Dorsiflexion

]

Pint
n ) | .
Course “Basics in M 0 25 50
Septem| % Gait Cycle

ankle dors/plant [deqg]

YRy ]
Diplegia o]

T
25 50 75 100

Hemiplegia Gait Scheletro
|
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Foot progression

u
foot prograssion [deg]
“ra e
L\_/T\/'”*
-11.4 Jl I
| |
| |
-26.9 '
I I
| |
424 o I
| |
ETE I I I ———— Ext
] 25 50 7E 100
-
Video
|
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Valutazione dello standing

Offset Angles (1) RT LT

Pelhic - Chliguty -205
Pelvic - Rotaton -10.75
Pelvic - Tilt ToB
Hip - Ab-Adducton 788 024
Hip - Riotation a8 585
Hip - Flex-Extznsion a3 1402
Fimee - Ab-Adduction 1221 Gar
Fnee - Rotation AT06 X348
Fnee - Flex-Extension 145 2088
Foot progressicn angle 4083 -2950
Diorsi plantarflex 1348 184
Shoulder - Ab-Adducion BES
Shoulder - Rotation -11.67
Shoulder - Flex-Extznsion 18.87
Gait Scheletro
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Con e senza tutori

- WHITOUT whir ™
|
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Thank you
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Pelvic obliquity- obliquita pelvica
|

%Ciclo del Passo

NORMALI

IC:0°

LOADING RESPONSE: 5° "~
MIDSTANCE: 0°

TERMINAL-STANCE/PRE-

5i6s’in Motion Analysis” TRAMA Project
September 10 - 12 th 2007

Anterior Posterior Tilt- antiversione e retroversione
elvica
|
"
Media - ------ Media+Dev.St ------- Media-Dev.St
20
Ant | e T T e,
10 ==
T
g N ——
o
0 T
Pos
NORMALI 10
. 10% _ 0 20 40 60 80 100
[ Emil VGpyEse, Basics in Motior % Ciclo del Passo
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Pelvic rotation — Rotazione pelvica
|

[ Media - - - - - MediaDev.St - - - - - - - Media-Dev.St
Int 20
10
5
s 0 -
(O]
-10
Ext 20
0 20 40 60 80 100

%Ciclo del Passo

NORMALI

IC: 5°
TERMINAL-STANCE/PRE-
SWING: -5°
TERMINAL-SWING: 5°
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Hip Abd/adduction —abdo/adduzione dell’anca

NORMALI Aad
IC: 0°

LOADING RESPONSE: 5°
MIDSTANCE: 0°
TERMINAL-STANCE/PRE- g

Ab
[IN - 5o -
= N, ,F_ 0 20 40 60
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33°

NORMALI
IC: 35° "
TERMINAL-STANCE: -5°;

-10° H
TOE-OFF: 0° °
MID-SWING/TERMINAL- Bt

Course “Basics in Motiol B
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Hip flexion extension- flesso estensione dell’anca

50

40 ...
30

20 4
10

-10 4
-20

0 20 40

% Ciclo del Passo

60 80

IC: -10°

(04

]
L

NORMALI
ROM <10°

LOADING RESPONSE: 0°

3

degrees

HIP ROTATION

% gait cycle

‘ = MEDIA

——MEDIA - DS

—— MEDIA + DS ‘
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Knee flexion estention — flesso estensione di ginocchio

NORMALI

IC:10°

LOADING RESPONSE: 20°

MIDSTANCE: 5°

TOE-OFF: 40°- 50°

EARLY-SWING: 60°

L ALESWING #5°0

g wo Course “Basics in Mc
. i Septemb

MRGH
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Ankle plantar/dorsiflexion- dorsiflessione plantare

NORMALI
IC:-5° -
TANCE: 10°-15° Pla
T -
OFF 5o I . 30 f
@350 Course “Basics in Motic 0 20 40 60 80 100

September % Ciclo del Passo ‘

]
L
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N Foot progression- Rotazione del piede

"
—\edia - Media+Dev.St - - - - - -- Media-Dev.St
int 15

NORMALI
IC:-10°

TANCE PHAS o —
dE?%S\'I:I:’\ig‘ZawigE‘:‘ggsics in Motio

Ex

[ September .. .. oo l"-

PELVIS WIDTH: Distanza tra le due PELVIS HEIGHT: Distanza verticale (a

creste iliache (parti interne) [mm] paziente sdraiato) tra la cresta iliaca
anteriore e la linea orizzontale passante
per il grande trocantere parallela al piano
del lettino [mm]

Course “Basics in Motion Analysis” TR
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KNEE DIAMETER: Distanza tra i ANKLE DIAMETER: Distanza tra il malled
condili femorali [mm

esterno ed il malleolo interno [mm

LEG LENGTH: Distanza tra le creste iliache anteriori
ed il punto intermedio tra il malleolo esterno ed il
malleolo interno [mm

Course “Basics i
Sep

Project

]
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Misure antropometriche per protocollo Davis

QULFA

waight lkal
Height [eml]
Pelviz width [ramn]
LT RT
Pelvis Height [ramn]
Knee Diameter
Ankle Diarneter
Leg Length
Motes
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Glossario

|
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Movimenti permessi e convenzioni

4* Piano sagittale

FLESSIONE: avvicinamento di due segmenti
adiacenti

ESTENSIONE: allontanamento di due segmenti
adiacenti

ff+ Piano frontale o coronale

ADDUZIONE: avvicinamento all’asse mediale
ABDUZIONE: allontanamento dall’asse mediale

4 Piano orizzontale o trasversale
INTRAROTAZIONE: avvicinamento all’asse mediale
EXTRAROTAZIONE: allontanamento dall’asse

Course “Basics in Motion Analysis” TRAMA Project
September 10 - 12 th 2007
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8) Coscia e anca:

z) flessione:

b) estensione;

c) abdu=zione;

d) adduzione;

e] rotazione interna;
f} rotazione esterna.

|
Course “Basics in Motion Analysis” TRAMA Project
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9) Gamba: b
a) flessione; PR

b) estensiona. a

|
Course “Basics in Motion Analysis” TRAMA Project
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10) Piede:

a) flessione dorszle o flessicne;
b) flessicne plantare o estensione; a
c) rotazione internz o supinazione o
inversione;

d) rotazione esterna o pronazione o
eversione.

Course “Basics in Motion Analysis” TRAMA Project
September 10 - 12 th 2007

PELVI

TILTING PELVICO ANTERIORE
Tensione flessori anca

Ipostenia estensori dell’anca
Ipostenia addominali

Deficit equilibrio

Pelvic Tilt

10

| I E— oS!

e Course “Basics in Motion Analysis’
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% Gait Cycle
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TENSIONE PSOAS

Crouch gait
Generatori di potenza

08 Course “Basics in Motion Analysis” TRAMA Project

September 10 - 12 th 2007
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TENSIONE PSOAS —

CINEMATICA:

Anterior pelvic tilt

Double bump pelvis

Ridotta estensione d’anca in terminal stance

Pelvic Tilt

|| I 10
Course “Basics in Motion Analysis” TRA Post.
September 10 - 12 th 2007 0 . »

0 25 50 75 100
% Gait Cycle

TENSIONE PSOAS

CINETICA:
Pattern estensorio d’anca dominante

Course “Basics in Motion Analysis” TRAMA Project
September 10 - 12 th 2007
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TENSIONE PSOAS

TRATTAMENTO:
Allungamento intramuscolare psoas

(62 Course “Basics in Motion Analysis” TRAMA Project

September 10 - 12 th 2007
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ISCHIOCRURALI

CINEMATICA:

Eccessiva flessione di ginocchio @ IC, MS, TS
Pelvic tilting posteriore

| imitata flessione d’anca in mid & terminal swing

Knee Flexion-Extension Pelvic Tilt

70
Flex.

50 75 0
% Gait Cycle % Gait Cycle
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ISCHIOCRURALI

CINETICA:

Costante momento estensorio in stance dovuta a crouch
(GRF cade posteriormente al ginocchio)

|
Course “Basics in Motion Analysis” TRAMA Project
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ISCHIOCRURALI

TRATTAMENTO:

Serial casting

Botox

Allungamento ischiocrurali
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RETTO FEMORALE

CINEMATICA:
Diminuita flessione in swing e/o ritardo nel picco

Knee Flexion-Extension Knee Flexion-Extension

1 1
) 25 50 75 100 10 -1 0 25 50 75
% Gait Cycle % Gait Cycle

Ao
100 |

RETTO

TRATTAMENTO:
Transfer del retto su gracile o sartorio

Course “Basics in Motion Analysis” TRAMA Project
September 10 - 12 th 2007
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GASTROCNEMIO ——
_ Qe

CINEMATICA

Stance:

Equino Swing:
Limitato 2nd rocker

Anomala PF/KE couple *Drop foot

Ankle Plantar-Dorsiflexion

1 1 P}
25

50
% Gait Cycle

GASTROCNEMIO

CINETICA:

Anomalo momento precoce

Double bump

Generazione di potenza in MS

Diminuita generazione di potenza al push off
Aumentato momento flessorio al ginocchio

Course “Basics in Motion Analysis” TRAMA Project
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GASTROCNEMIO

TRATTAMENTO:

AFO

Serial casting

Botox

Allungamento gastrocnemi o achille (Strayer - Hoke)

Course “Basics in Motion Analysis” TRAMA Project
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