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Hareket - mekanik tanim

Bir cismin uzayda pozisyon degistirmesidir
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cHAPTER 1

Clinical overview and
phenomenology of
movement disorders

2
Differential ciagnosis of hypokinesias 18 The clinical approach to differentiate the dyskinestas 2
Evaluation of a dyskinesia 2 Conclusions )

To study the phenomenon of disease without books is to
sail an uncharted sea, while to study books without
patients is not to go to sea at all.

Sie Wik Osler

Fundamentals

The quotation from William Osler 1s an apt introduction to
this chapter, which offers a descriptton of the vanous phe-
nomenologies of movement disorders. Movement disorders
can be defined as neurologic syndromes in which there 1s
elther an excess of movement or a paucity of voluntary and
automatic movemnents, unrefated to weakness or spasticity
(Table 1.1). The former are commonly referred to as yperki-
nesias (excessive movements), dyskinesias (unnatural move-
ments), and abnormal imoluntary movements. In this text, the
term dyskinesias 1s used most often, but all are interchange-
able. The five major categores of dyskinestas in alphabetical
order are chorea, dystonia, myoclonus, tics, and tremor.
Table 1.1 presents the complete list.

The pauctty of movement group can be referred to as hypo-
kinesia (decreased amphitude of movement), but bradylanesia
(slowness of movement), and akinesia (loss of movement)
coukd be reasonable alternattive names. The parkinsonlan
syndromes are the most common cause of such paucity of
movement; other hypokinetic disorders represent only a
small group of patients. Basically, movement disorders can
be conventently divided into parldnsonism and all other
types: each of these two groups has about an equal number
of patients.

Distinguishing between organic and psychogenk causa-
ton requires expertise in recognizing the various phenom-
enologtes. Psychogenic movement disorders are covered tn
Chapter 25|

© 2017 Ekavier Lid, Inc, BV
DOt 101016/8978-1-4377-2359-4.00001-%

Those who are Interested In keeping up-to-date in the field
of movement disorders should refer to the jJournal Movement
Disorders, published 12 times per year by The Movement
Msorder Soctety, Inc. (www.movementdisorders.org). The
journal, which 1s accompanied by two DVDs per year, comes
with Movement Msorder Soclety membemship, which s
open to all Interested medical professionals.

Categories of movements

It 1s tmponant to note that not all of the hyperkinesias in
Table 1.1 are technically classified as abnormal involuntary
movements, commonly called AIMS. Movements can be
categonized into one of four classes: automatic, voluntary,
semivohmtary (also called umvluntary) (Lang, 1991; Tourette
Syndrome Classification Study Croup, 1993; Fahn, 2005),
and imvoluntary (Jankovic, 1992). Automatic movements are
learned motor behaviors that are performed without con-
sctous effort, e.g., walking an accustomed route, and tapping
of the fingers when thinking about something else. Voluntary
movements are intentional (planned or self-initiated) or
externally triggered (In response to some extemal stimulus;
eg, turning the head toward a loud notse or withdrawing a
hand from a hot plate). Intentional voluntary movements
are preceded by the Bereltschaftspotenttal (or readiness
potential), a slow negative potential recorded over the
supplementary motor area and contralateral premotor and
motor cortex appeartng 1-1.5 seconds prior to the move-
ment. The Berettschaftspotential does not appear with other
movements, including the extemally triggered voluntary
movements (Papa et al, 1991). In some cases, learned vol-
untary motor skills are incorporated within the repertoire of
the movement disorder, such as camouflaging choreic move-
ments or tics by immediately followtng them with voluntar-
1ly executed movements, so-called parakinesias. Semivoluntary
{or unvofuntary) movements are induced by an inner sensory

17



Hareket - siniflama

istemli (voluntary) hareketler
Otomatik hareketler
Yari istemli (semivoluntary - unvoluntary) hareketler

Istemsiz (involuntary) hareketler



NoroMotor

 Santral sinir sistemi
* Periferik sinir sistemi
* Reseptorler
v visseral
e ic kulak
* g0z
v’ somatik
e golgi tendon organi
» eklem/cevresi yapilar

e deri

e Kas

* innervasyon

morfoloji/yapi/mimari

fonksiyon
* kuvvet
* kisalma (excursion)
* kisalma/kasiima hizi

e endurans
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Hareketin yoneticileri
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Noromotor kontrol - hareketin gerceklestiriciler

Insan hareketine neden olan veya kontrol eden kuvvetler

* Internal

v’ Kas kontraksiyonu

v Kas, bag ve kemik doku

v Eylemsizlik kuvveti (inertial force)
* Eksternal

v' Agirlik/yer reaksiyon kuvveti

v" Surtinme kuvveti
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Insan hareketine neden olan veya kontrol eden kuvvetler

e Internal

v" Kas kontraksiyonu » dogrudan kontrol
v Kas, bag ve kemik doku

v Eylemsizlik kuvveti (inertial force)

e Eksternal

v' Agirlik/yer reaksiyon kuvveti

v" Surtinme kuvveti



Noromotor kontrol - hareketin gerceklestiriciler

Insan hareketine neden olan veya kontrol eden kuvvetler

internal

v Kas kontraksiyonu

v

dogrudan kontrol

v Kas, bag ve kemik doku

v Eylemsizlik kuvveti (inertial force)

Eksternal

v

v' Agirhk/yer reaksiyon kuvveti dolayli kontrol

(moment kontroli)
v' Sirtunme kuvveti



Noromotor kontrol - hareketin gerceklestiriciler

) Abduktor moment

Adduktor moment |




Noromotor kontrol - hareketin gerceklestiriciler




Noromotor kontrol

Hareketin gerceklestiricileri

Hareketin yoneticileri



Hareketin - ydneticiler

Area 4 !
Area 6 ~  Central Fosterior
/«/\ M1 e parietal
PMA S1 cortex
SMA 4 ——" Area 5
Prefrontal
cortex
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Hareketin kontrolu

e [stemli hareket

e Amacl istemli (intentional voluntary) hareket
* Bereitschaftpotential (readiness potential) sonrasi olusur
* Amagc, maksat, niyet h
* Planlama
* Organizasyon
- —  YOnetim
* Yurutme
e Koordinasyon

e Kontrol




Hareketin ¥onétahdi

e [stemli hareket

e Amacl istemli (intentional voluntary) hareket
* Bereitschaftpotential (readiness potential) sonrasi olusur
* Amagc, maksat, niyet h
* Planlama
* Organizasyon
- —  YOnetim
* Yurutme
e Koordinasyon

e Kontrol
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Hareketin yonetimi - istemli hareket

—

Prefrontal korteks

Posterior [ Amac

Central :
parietal

sulcus

cortm

[ Premotor alan

Area 5

Prefrontal

cortex Sl

[ Posterior parietal
\ korteks

Bazal ganglionlar

[ Planlanma

Beyin sapi ve MS

Yurutme

Perifer I N\ — Serebellum

[ Kontrol J [ Koordinasyon
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Hareketin ydnetimi - istemli hareket
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Hareketin ydnetimi - istemli hareket
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Hareketin yonetimi - istemli hareket

e [stemli hareket

e Amacl istemli (intentional voluntary) hareket
* Bereitschaftpotential (readiness potential) sonrasi olusur
* Amagc, maksat, niyet
* Planlama
* Hangi kaslar?
e Hangi sirayla?
* Ne zaman?
* Ne kadar sure?

* Ne kadar siddette?



Hareketin yonetimi - istemli hareket - planlama
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Hareketin yonetimi - istemli hareket - planlama
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Hareketin ydnetimi - istemli hareket - planlama

Hesaplama

Statik kinestetik geri bildirim

Zp

Ve
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Hareketin yonetimi - istemli hareket - planlama

Ve
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Hareketin ydnetimi - istemli hareket - planlama

lleriye déniik kontrol
Feed forward control

* Hangi kaslar?

* Hangisirayla?
* Ne zaman?

* Ne kadar sire?

* Ne kadar siddette?
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Hareket bozukluklari - planlama

Kore
Atetoz
Distoni

Kokontraksiyon



Hareketin yonetimi - istemli hareket

e [stemli hareket

e Amacl istemli (intentional voluntary) hareket
* Bereitschaftpotential (readiness potential) sonrasi olusur
* Amagc, maksat, niyet
* Planlama
* Hangi kaslar?
e Hangi sirayla?
* Ne zaman?
* Ne kadar sure?

* Ne kadar siddette?



Hareketin yonetimi - istemli hareket - planlama




Hareketin yonetimi - istemli hareket - planlama

/

o baslangic
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Hareketin yonetimi - istemli hareket - planlama

/

o baslangic
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Hareketin yonetimi - istemli hareket - planlama

Biseps kasi hareket boyunca

devamli olarak kasilir mi?

Triceps kasi?

/

o baslangic
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Hareketin yonetimi - istemli hareket - planlama




Hareketin yonetimi - istemli hareket - planlama

agonist

antagonist |
{ \

/

o baslangic
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Hareketin yonetimi - istemli hareket - planlama

Trifazik elektromyografik patern

A EMG
Agonist-1
& antagonist | ;
II \‘ Antagonist \/\
I |\ Agonist-2 \®
/ - ‘

\\
~
~
\\
S
S
S~
S
Se——

-
-
-
-
-
-
-
-
———————————————

R A S —

baslangic bitis
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Hareketin yonetimi - istemli hareket - planlama

/

. e baslangic
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Hareketin yonetimi - istemli hareket - planlama

/

o baslangic
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Hareketin yonetimi - istemli hareket - planlama

o
|
19 &e
7 N2 1
<
|
-
i

baslangic
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Hareketin yonetimi - istemli hareket - planlama

Trifazik
elektromyografik patern

55

baslangic
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S planlama

bitis

baslangic

Hareketin yonetimi - istemli hareket -

Supraspinal
resiprokal inhibisyon

Trifazik
elektromyografik patern
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Istemli hareket - planlama - supraspinal resiprokal inhibisyon

Kokontraksiyon

ARZUS:::FiLM




Area 4

Area 6 5

— o M

SMA

Prefrontal
cortex

Hareketin ydnetimi

Central
sulcus

Posterior
parietal

Perifer

Kontrol

Prefrontal korteks

Amac

Premotor alan

\f

Posterior parietal
korteks

Bazal ganglionlar

) \(

Planlanma

Beyin sapi ve MS

Yurutme

Serebellum

Koordinasyon
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Hareketin ydnetimi - istemli hareket - koordinasyon

Trifazik elektromyografik patern

A EMG
Agonist-1
Y
I\ i Agonist ve antagonist kasiimalarin
1y Antagonist
. zamanlama ve siddet bakimindan
I\ Agonist-2
/ > ince ayarl

baslangic bitig 59



Area 4

Area 6 5

— o M

SMA

Prefrontal
cortex

Hareketin ydnetimi

Central
sulcus

Posterior
parietal

Perifer

Kontrol

Prefrontal korteks

Amac

Premotor alan

\f

Posterior parietal
korteks

Bazal ganglionlar

) \(

Planlanma

Beyin sapi ve MS

Yurutme

Serebellum

Koordinasyon
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Hareketin yonetimi - istemli hareket - kontrol

Ve
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Hareketin yonetimi - istemli hareket - kontrol

Anlhk

statik ve dinamik kinestetik
geri bildirim
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Hareketin ydnetimi - istemli hareket - kontrol

:
Anlik I

statik ve dinamik kinestetik
geri bildirim

Thomas’ Calculus
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Hareketin yonetimi - istemli hareket - planlama - kontrol

Feed back kontrol
Geriye donuk kontrol
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Hareketin yonetimi - istemli hareket - kontrol
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Hareketin ydnetimi - istemli hareket - kontrol

Hareket degiskenleri

Rotasyonel hareket

Lineer hareket
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Hareketin yonetimi - istemli hareket - kontrol
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Hareketin yonetimi - istemli hareket - kontrol

Hareket degiskenleri
Acisal hareket miktari (6)

0
Hiz (w) = ‘

. w
[vme (a) = ?

(44

Jerk (j) = 7
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Hareketin yonetimi - istemli hareket - kontrol

Hareket degiskenleri

70




Hareketin yonetimi - istemli hareket - kontrol

Hareket degiskenleri

Moment (M)

Tendon degiskeni

Gerilme kuvveti (F)
(Tension force)

*
.
*
.
.
3
.
.
.
*
v
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Hareketin yonetimi - istemli hareket - kontrol

Kas degiskenleri
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Hareketin yonetimi - istemli hareket - kontrol

Kas degiskenleri

o*
*
.
.
+*
.*
.
.
v
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Hareketin yonetimi - istemli hareket - kontrol

Kas degiskenleri

Kas boyu
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Hareketin ydnetimi - istemli hareket - kontrol

Kas degiskenleri

Kas boyu
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Hareketin yonetimi - istemli hareket - kontrol

triseps uzar biseps kisalir Kas degiskenleri

Kas boyu (L)
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Hareketin yonetimi - istemli hareket - kontrol

triseps uzar biseps kisalir Kas degiskenleri

Kas boyu (L)

Kas boyu degisim miktari (AL)

L L, L, AL =L, — L,

Kas boyu degisim hizi

AL
AL
Vavg = a

v = kas boyu uzama hizi v = kas boyu kisalma hizi V. = ﬁ
ins dt

v = kasilma hizi

(contraction velocity)
77



Hareketin yonetimi - istemli hareket - kontrol

triseps uzar biseps kisalir Kas degiskenleri

Kas boyu (L)
Kas boyu degisim miktari (AL)

AL=1L,—L

\ Kas boyu degisim hizi
AL

AL
avg — A_t

J v

|
Y |

v = kas boyu uzama hizi v = kas boyu kisalma hizi v

B dL
ins dt

v = kasilma hizi
(contraction velocity)
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Hareketin yonetimi - istemli hareket - kontrol

Degiskenleri ve degisimi hissetmek (sensation)
statik (segmentlerin pozisyonu) ve dinamik (pozisyon degisikligi)

kinestetik feedback icin gereklidir

Hareket degiskenleri Kas degiskenleri Tendon degiskeni
Miktar Boy Kuvvet
Hiz Boyu degisim hizi
lvme
Jerk

Moment



Hareketin yonetimi - istemli hareket - kontrol

Segmentlerin pozisyonu ve pozisyon degisikligi hakkinda bilgi

direkt

/)

indirekt

/)

Hareket degiskenleri

Miktar
Hiz
lvme
Jerk

Moment

Kas degiskenleri Tendon degiskeni

Boy Kuvvet

Boyu degisim hizi

sU




Hareketin yonetimi - istemli hareket - kontrol

Eklem cevresi yapilar

Duyarhhk Bilgi

* Acisal hareket miktari (6) * Vicut segmentleri

e Acisal hiz (w)
* Moment (M)
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Hareketin yonetimi - istemli hareket - kontrol

GOz

Bilgi

Duyarhhk
« Pozisyon * Cevre

* Pozisyon degisikligi * Vicut segmentleri
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Hareketin yonetimi - istemli hareket - kontrol

Duyarhhk Bilgi
e Dokunma e Vicut segmentleri
* Basing * (Cevre

Deri hareketi
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Hareketin yonetimi - istemli hareket - kontrol

Muscle — ¥ |
Golgi tendon organi
Golgi tendon ‘\‘\""\';.;‘.-“",.‘ |_&
eraan X ' Ib axon
Tendon —_ / N\
7 Collagen
. fibrils
Duyarhlik Bilgi
* Tendon gerilme kuvveti « Tendon
| | * Vicut segmentieri

precy
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Hareketin yonetimi - istemli hareket - kontrol

Kas igcigi
Duyarlilik Bilgi
* Kas boyu (L) * Kas

* Kas boyu degisim hizi (v)
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Hareketin siniflamasi

istemli (voluntary) hareketler
Otomatik hareketler
Yari istemli (semivoluntary - unvoluntary) hareketler

Istemsiz (involuntary) hareketler



Hareketin siniflamasi

istemli (voluntary) hareketler
Otomatik hareketler
Yari istemli (semivoluntary - unvoluntary) hareketler

Istemsiz (involuntary) hareketler



Hareketin yonetimi - otomatik hareketler

Area 4 .
Area 6 r‘”’“ Central o§ erior
* Ritmik —Town M1 sukus g Perew
e S Area;\\
° Slnerjl paternlerl Prefrontal P> ‘ |

e Duyusal girdi gerektirmez

Baldi kaslar?
Baldi sirayla?
Blelirdirmaman
Belikidaredees?

Blelikt ddddattette?

cortex

Central pattern generator

Hesaplama gerektirmez

Paket programlar
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Hareketin yonetimi - otomatik hareketler

Area 4
AfGE6 r)'“ it Posterior
L parietal
e Ritmik ~ pma M1 sulus g e
SMA o S Area 5
Sinerji paternleri Profontal 4

e Duyusal girdi gerektirmez

Belirli kaslar

Belirli sirayla
Belirli zaman
Belirli sirede

Belirli siddette

cortex

Central pattern generator

Paket programlar

Hesaplama gerektirmez
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Hareketin yonetimi - otomatik hareketler - sinerji

Siner;ji
Hareket sirasinda, birden fazla kasin (bir kas grubunun),

belirli bir islevi yerine getirmek amaciyla

koordineli bir sekilde beraber kasilmalardir

Sinerji paternleri (oriintuleri)

Ornek: Yurtyusiun salinim fazinda kalca ve ayak bilegi fleksorlerinin,

ayagin yere takilmasini engellemek icin beraber kasilmasi



Hareketin yonetimi - otomatik hareketler - sinerji

Otomatik hareketler farkl sinerji paternlerin birlesiminden olusur

Normal insan yurtmesi sirasinda dort farkl sinerji paterni (S1-4) goralur



Hareketin yonetimi - otomatik hareketler - sinerji

GC-31

92



Hareketin yonetimi - otomatik hareketler - sinerji

GC-50
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Hareketin yonetimi - otomatik hareketler - sinerji

GC-62

Fleksor siner;ji

* Proksimalde fleksor kaslar

e Distalde fleksor kaslar aktif
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Hareketin yonetimi - otomatik hareketler - sinerji

GC-75

Fleksor siner;ji

* Proksimalde fleksor kaslar

e Distalde fleksor kaslar aktif
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Hareketin yonetimi - otomatik hareketler - sinerji

GC-81

Fleksor siner;ji

* Proksimalde fleksor kaslar

e Distalde fleksor kaslar aktif
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Hareketin yonetimi - otomatik hareketler - sinerji

GC-81

Sinerji

* Proksimalde ekstansor kaslar

e Distalde fleksor kaslar aktif
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Hareketin yonetimi - otomatik hareketler - sinerji
GC-87

Sinerji

* Proksimalde ekstansor kaslar

e Distalde fleksor kaslar aktif
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Hareketin yonetimi - otomatik hareketler - sinerji

Sinerji

* Proksimalde ekstansor kaslar

e Distalde fleksor kaslar aktif




Hareketin yonetimi - otomatik hareketler - sinerji

GC-99

Sinerji

* Proksimalde ekstansor kaslar

e Distalde fleksor kaslar aktif




Hareketin yonetimi - otomatik hareketler - sinerji

GC-0

Sinerji

* Proksimalde ekstansor kaslar

e Distalde fleksor kaslar aktif




Mekanik - eylemsizlik kuvveti

GC-31
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Mekanik - eylemsizlik kuvveti

GC-50
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Mekanik - eylemsizlik kuvveti

GC-62
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Mekanik - eylemsizlik kuvveti

GC-75
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Mekanik - eylemsizlik kuvveti

GC-81
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Mekanik - eylemsizlik kuvveti

GC-81
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Mekanik - eylemsizlik kuvveti

GC-87
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Mekanik - eylemsizlik kuvveti

GC-95
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Mekanik - eylemsizlik kuvveti




Mekanik - eylemsizlik kuvveti




Hareketin yonetimi - otomatik hareketler - sinerji

Motion (degrees)

70

LR

MSt

TSt PSw

MSw | TSw

04—
GaitCycle% 0 12

IC LR MSt TSt PSw ISw MSw| TSw
= 100 T
§ 80 ] ] i
S 60 Biceps Femoris, Long Head, N=51
< 40 é s
e 2| H
w9

0 12 31 50 62 75 87 100

Gait Cycle (%)

Hamstring
kontraksiyonu

Eksantrik

Konsantrik
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Hareketin yonetimi - otomatik hareketler - sinerji

Motion (degrees)
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All-round Demonstrating the Compartmentalization in Semitendinosus
Muscle: 'Walking the Talking'

80

50
Gait cycle

50
Gait cycle

100
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Hareketin yonetimi - istemli hareketler - siner;ji
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Hareketin yonetimi - istemli hareketler - siner;ji

shoulder
torque

Figure 5.2

Due to the coupling between joints, muscles produce torques not only at the joints they cross but also at remote
joints. (A) Elbow flexion produced by a single-joint elbow muscle is accompanied by shoulder extension torque.

(B) To move only the elbow, it is thus necessary to produce simultaneously shoulder flexion torque in order to
counteract the interaction torques.
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Hareketin yonetimi - istemli ve otomatik hareketler
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Hareketin yonetimi - otomatik hareketler

Area 4
AfGE6 r)'“ it Posterior
L parietal
e Ritmik ~ pma M1 sulus g e
SMA o S Area 5
Sinerji paternleri Profontal 4

e Duyusal girdi gerektirmez

Belirli kaslar

Belirli sirayla
Belirli zaman
Belirli sirede

Belirli siddette

cortex

Central pattern generator

Paket programlar

Hesaplama gerektirmez
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Hareketin siniflamasi

istemli (voluntary) hareketler
Otomatik hareketler
Yari istemli (semivoluntary - unvoluntary) hareketler

Istemsiz (involuntary) hareketler



Hareketin siniflamasi

istemli (voluntary) hareketler
Otomatik hareketler
Yari istemli (semivoluntary - unvoluntary) hareketler

istemsiz (involuntary) hareketler



Hareketin yonetimi - istemsiz hareketler - refleks

Eksternal kuvvet
122



Hareketin yonetimi - istemsiz
hareketler - refleks

triseps uzar

Germe
refleksi

. A . ' .
triseps |\
&‘4\

kasilir

ekstansor
moment

\
Eksternal kuvvet
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Hareketin yonetimi - istemsiz hareketler - refleks

triseps uzar

Eksternal kuvvet
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Hareketin yonetimi - istemsiz hareketler - refleks

triseps
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Hareketin yonetimi - istemsiz hareketler - refleks

triseps uzar

triseps
kasilir

!

i
\ \
\

ekstansor
moment
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Hareketin yonetimi - istemsiz hareketler - refleks

triseps uzar

Germe refleksi

Derin tendon
refleksi

triseps
kasilir

SN

ekstansor
moment

o

A 2
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Hareketin ydnetimi - istemsiz
hareketler - refleks

triseps uzar

Germe refleksi

Derin tendon
refleksi
triseps
kasilir

ekstansor
moment

N 128



Hareketin ydnetimi - istemsiz
hareketler - refleks

triseps uzar

Germe refleksi

Derin tendon
refleksi

Biseps

L)
triseps  § ‘ ‘
kasilir | gevser

ekstansor
moment

Spinal
resiprokal inhibisyon

-
A2
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Hareketin yonetimi - istemli hareketler - planlama
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Hareketin yonetimi - istemli hareketler - planlama

agonist triseps uzar biseps kisalir

antagonist /.

Supraspinal
resiprokal inhibisyon
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Hareketin yonetimi - istemli hareket -
planlama

bitis

baslangic

Supraspinal
resiprokal inhibisyon

Trifazik
elektromyografik patern
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Noromotor kontrol

Hareketin gerceklestiricileri

Hareketin yoneticileri



NoroMotor

 Santral sinir sistemi
* Periferik sinir sistemi
* Reseptorler
v visseral
e ic kulak
* g0z
v’ somatik
e golgi tendon organi
» eklem/cevresi yapilar

e deri

e Kas

* innervasyon

morfoloji/yapi/mimari

fonksiyon
* kisalma (excursion)
* kuvvet
* kisalma/kasiima hizi

e endurans
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Kas - innervasyon

* Anagovde
* Motor sinir
* Primer branglar
* Sekonder branslar
* Tersiyer branslar

* Terminal brans ve son uclari (presinaptik membran)
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Kas - innervasyon - motor unit

Alpha
motor
w.. Neuron

Muscle -
fibers

> Motor
unit

Santral sinir sisteminin
selektif olarak kontrol
edebildigi en kicik motor

birim
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Kas - motor unit - kompartmantalizasyon

‘Muscles in a muscle’

Kalca ekstansorii. ——

Aponeurosis

———

Semitendinosus

innervasyon Zzonu
. v e (ust)
Diz fleksorii. ——

innervasyon zonu
(alt)




Kas - motor Unit - kompartmantalizasyon

.- inscription/apondroz




25

20

All-round Demonstrating the Compartmentalization in
Semitendinosus Muscle: "Walking the Talking'

Semitendinous distal compartment
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90 100
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Semitendinosus proksimal compartment
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4.3 MUSCLE ANTHROPOMETRY 103

of the knee, the rectus femoris is a combined hip flexor and knee extensor,
and the gastrocnemius are knee flexors and ankle plantarflexors. The fiber
length of many of these muscles may be insufficient to allow a complete
range of movement of both joints involved. Elftman (1966) has suggested
that many normal movements require lengthening at one joint simultaneously
with shortening at the other. Consider the action of the rectus femoris, for
example, during early swing in running. This muscle shortens as a result of hip
flexion and lengthens at the knee as the leg swings backward in preparation
for swing. The tension in the rectus femoris simultaneously creates a flexor
hip moment (positive work) and an extensor knee moment to decelerate the
swinging leg (negative work) and start accelerating it forward. In this way,
the net change in muscle length is reduced compared with two equivalent
single-joint muscles, and excessive positive and negative work within the
muscle can be reduced. A double-joint muscle could even be totally isometric
in such situations and would effectively be transferring energy from the leg

to reverse (1.e., 1t has an extensor velocity). Thus, the_hamstrings appear to
be rapidly lengthening at the distal end and shortening at the proximal end,
with the net result that they may be lengthening at a slower rate than a single
joint would.

joint would.

It is also critical to understand the role of the major biarticulate muscles
of the lower limb during stance phase of walking or running. Figure 4.10
shows the gastrocnemii, hamstrings, and rectus femoris and their moment-arm
lengths at their respective proximal and distal ends. The hamstrings have a
5-cm moment-arm at the ankle and 3.5-cm moment-arm at the knee. Thus,
when they are active during stance, their contribution to the ankle exten-
sor moment is about 50% greater than their contribution to the knee flexor
moment. The net effect of these two contributions is to cause the leg to
rotate posteriorly and prevent the knee from collapsing. The hamstrings, with
the exception of the short head of the biceps femoris, have moment-arms of
6—7 cm at the hip but only 3.5cm at the knee. Thus, when these muscles are
active during stance, their contribution to hip extension is about twice their
contribution to knee flexion. The net effect of these two actions is to cause the
thigh to rotate posteriorly and prevent the knee from collapsing. Finally, the
rectus femoris is the only biarticulate muscle of the large quadriceps group,
and its moment-arm at the hip is slightly larger than at the knee. However,
the quadriceps activate as a group, and because the uniarticulate quadriceps
comprise 84% of the PCA of the quadriceps (see Table 4.3), the dominant
action is knee extension. Thus, the net effect of the major biarticulate mus-
cles of the lower limb is extension at all three joints, and therefore they 142



Kas - motor unit - kompartmantalizasyon

Kalca ekstansori

Diz fleksori

Biseps femoris uzun basi
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Kas - motor Unit - kompartmantalizasyon

Biseps femoris uzun basi
‘Serially connected muscle fibers’

‘Spanning muscle fibers’
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Kas - motor unit - kompartmantalizasyon

Kalca ekstansori

Biseps femoris uzun basi

‘Serially connected muscle fibers’
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Kas - motor unit - kompartmantalizasyon

Biseps femoris uzun basi

‘Serially connected muscle fibers’
—— Diz fleksori
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Kas - motor unit - kompartmantalizasyon

Kalca ekstansori

Biseps femoris uzun basi Diz fleksbri

‘Spanning muscle fibers’
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Bukuk diz & artmis anterior tilt & kalca fleksor kontraktiri
hamstring kontraktlru
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Blkuk diz & artmis anterior tilt & kal¢a fleksdr kontraktiri
hamstring kontraktlru
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Bukuk diz & artmig posterior tilt & hamstring kontrakturu




Blklk diz & artmis posterior tilt & hamstring kontrakturi




Sonographic guide for botulinum toxin
injections of the lower limb:
EUROMUSCULUS/USPRM spasticity approach

Bayram KAYMAK !, Murat KARA ' *, Fatih TOK 2, Alper M. ULASLI 3, Gokhan T. OZTURK 3,
Ke-Vin CHANG 4.5, Ming-Yen HSIAO 4, Chen-Yu HUNG 5, Arzu YAGIZ ON 6, Levent OZCAKAR !
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Kas - motor Unit - kompartmantalizasyon

Posterior

GL

Solpost . SolQo:st,-‘\\ Sol post
. )

—— —_—

- =

—

Sol ant

Anterior
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Kas - motor Unit - kompartmantalizasyon

Soleus posterior kompartman

Anterior




Kas - motor Unit - kompartmantalizasyon

Soleus anterior kompartman

e ——

Subcutaneus tissue

— -~ e — -

Anterior




Kas morfolojisi & mimarisi

epimisyum

fasikal tendon

kas lifi

perimisyum

myofibril y endomisyum
AN
\sa rkolemma
sarcomer
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Tension
force

sarkomer

—

Kas - sarkomer

— - Z cizgisi

- Aktin

—

Miyozin

— T~ Zgizgisi
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Kas - sarkomer
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Kas - sarkomer

konsantrik kontraksiyon

kisalma orani %40

AL.= 1 um L,=2.5pum

konsantrik kontraksiyon hizi

v, = AALtS pozitif
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Kas - sarkomer

e Sarkomer kasilma (kisalma) hizi lif tipine baglh
e Tip | lif sarkomerleri
* vyavas kasilirlar
e gec yorulurlar
* Tip Il lif sarkomerleri
* hizh kasilirlar

e cabuk yorulurlar



Kas - sarkomer

Eksternal kuvvet

Tension
force Tension

Eksternal kuvvet > force

Eksternal kuvvet
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Kas - sarkomer

eksantrik kontraksiyon

Tension

Eksternal kuvvet > force

—p = > negatif

163



Kas lifi

Kas - lifi

ALs=1pm

AL=1pm

__E

Kas lifi kisalma
miktari

AL, = 3AL,

Kas lifi kisalma

hizi
AL
_ f
Ve =
AL,
G
v, = 3V,




Kas - lifi

Kas lifi kisalma (konsantrik kasilma) hizi lifin boyu ile dogru

orantilidir

Ayni sarkomer tipine sahip kas liflerinden uzun olanlari kisa

olanlara gore daha hizli kasilirlar

P=F.v



Kas - lifi oryantasyonu

<

\h
IR
<
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Kas - lifi oryantasyonu

Kas liflerinin oryantasyonu kasin oryantasyonu ile ayni ise
kas lifi boyu kisalma (konsantrik kasilma) miktari/hizi ile
kas boyu kisalma (konsantrik kasilma) miktari/hizi yaklasik

olarak aynidir



Kas - lifi oryantasyonu
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Kas - lifi oryantasyonu

posterior
aponeurosis

anterior
aponeurosis

tendon
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Kas - lifi oryantasyonu
F, AL , v,

-
-
-
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Tension force
(F.)
F.,= F¢.cos8

F,, ALf, Vs

Kas kisalma miktari

pennasyon agisi
AL, = AL, .cos6

Kas kisalma hizi

(V)

~~~~~~~~~~~~ UV, = Vg cos6

~
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-~
-~
-~
-~
-~
~
S

-
-~
-~
-~
S
~a
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Kas - lifi oryantasyonu

Pennasyon acisi, kas lifi kuvveti, kisalma miktari ve hizinin ne

kadar oranda kasin ayni parametrelerine etki edecegini belirler

Pennasyon acisi arttikca kas kisalma miktari (excursion)/hizi ve

kuvveti azalir



Kas - lifi & fasikul

Kas lifleri fasikil boyunca birbirlerine ve fasikil uzanimina

paralel seyreder (oryantasyonlari aynidir)

Bu nedenle fasikil boyu ve oryantasyonu (pennat aci) dlcimleri

kas lifi 6lcimleriymis gibi kullanthr



Kas - lifi & fasikul

e Spanning fibers

* Serially connecting fibers
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Kas - kesitsel alan

fuziform

ACSA = PCSA

PCSA = ACSA . cosf




200 -

Kas - kuvvet

Kuvvet - kasilma hizi egrisi

Isometric
Length (Lg)

izotonik eksantrik

kasiima izometrik kasilma

®

—
i
o
1

50

Muscle Force (% F,)

0

100 4.....

1
I
Maximum Isometric

Tension (Fy)

izotonik konsantrik
kasilma

-100

-75 -50 25 0 25 50 75 100

Contractile Velocity (% Vipax)
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Muscle Force (% F,)

Kas - kuvvet

l_lsomr:et(rLic) .
ngt .
200 . o, o lzometrik kasiima
izotonik eksantrik
kasilma izometrik kasilma
150 _ ®
izometrik kasilma sirasinda kasilma hizi
100 oo A Maximum Isometric
Tension (Pp) sifirdir.
50 izotonik konsantrik
kasilma i .
lzometrik kasilma sirasinda kasin
100 75 50 25 0 25 50 75 100 olusturdugu kuvvet

Contractile Velocity (% V, : .. : o
Y (% Vinax) fizyolojik kesitel alanla dogru orantilidir.
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Muscle Force (% F,)

Isometric

Kas - kuvvet

izometrik kasilma

Konsantrik kasilma sirasinda kasilma hizi

Length (Lo)
200 . :
izotonik eksantrik
kasilma
150 . @
100 e o e Maximum Isometric
Tension (Pg)
50 - izotonik konsantrik
kasilma
0 — . — — ey
-100 -75 -50 -25 0 50 75 100

Contractile Velocity (% Viax)

izotonik kasiima

arttikca kasin olusturdugu kuvvet azalir

Eksantrik kasilma sirasinda kasilma hizi

arttikca kasin olusturdugu kuvvet artar



Kas - kuvvet

Kuvvet - kasilma hizi egrisi

Fizyolojik kesitsel alanlari ayni iki kas

Long Fibers

/

Short Fibers

N
o

Maximum Tension (N)
N ()]
o o

5 10 15 20 25 30 35 40
Muscle Velocity (mm/s)
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Maximum Tension (N)

-
N B (@)] (@ 0] o
o () o o o

) L ) ] ; 1 . 1 . 1

o

Kas - kuvvet

Kuvvet - kasilma hizi egrisi

Lif boyu ayni iki kas

Large PCSA

/

Small PCSA

10 15 20 25 30 35 40
Muscle Velocity (mm/s)

(&)
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Maximum Tension (N)

Maximum Tension (N)

60 1

40 1

20 1

Kas - kuvvet

Kesitsel alanlari ayni lifler

Long Fibers

Short Fibers

60 4

401

20 1

5 10 15 20 25 30 35 40

Muscle Velocity (mm/s)

Boylariayni lifler

Large PCSA

/

Small PCSA

5 10 15 20 25 30 35 40
Muscle Velocity (mm/s)

Kasin kuvvet olusturmasinda

konstantrik kontraksiyon hizi arttik¢a

kas lifi boyu 6nem kazanir

konstantrik kontraksiyon hizi

azaldikca kesitsel alan 6nem kazanir
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Muscle Force (N)

200

150 |

o
o

50

Kas - kuvvet

Kuvvet - kasilma hizi egrisi

Short Fibers, Large PCSA

/

Long Fibers, Small PCSA

s

50 100 150 200

Muscle Velocity (mm/s)
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Kas - kontraksiyon tipleri

* jzometrik Kas boyu sabit

v

 |zotonik

e Konsantrik Kas boyu kisalir

v

e Eksantrik Kas boyu uzar

v

 |zokinetik
 Konsantrik

* Eksantrik



Kas - kontraksiyon tipleri

Kas boyu —

— Kas tendon kompleksi boyu

Tendon boyu
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Kas - kontraksiyon tipler;

?

e jzometrik —— Kas tendon kompleksi

e Konsantrik — Kas

e Eksantrik
Kas boyu 4

— Kas tendon kompleksi boyu sabit

Tendon boyu T —
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Kas - kontraksiyon tipleri

Kas boyu —

— Kas tendon kompleksi boyu

Tendon boyu
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Kas - kontraksiyon tipler;

?

e jzometrik

e Konsantrik — Kas

e FEksantrik —— Kas tendon kompleksi
Kas boyu U -

— Kas tendon kompleksi boyu uzar

Tendon boyu T =
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Kas - kontraksiyon tipleri

Kas boyu —

— Kas tendon kompleksi boyu

Tendon boyu —
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Kas - kontraksiyon tipler;

?

A\ R *

e izometrik
* Konsantrik

e FEksantrik —— * Kas tendon kompleksi

Kas boyu I — * Kas

— Kas tendon kompleksi boyu uzar

Tendon boyu T
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Kas/Eklem - acisal hareket - moment
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Kas/Eklem - acisal hareket - moment
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Kas/Eklem - acisal hareket - moment

Moment kolu



Kas/Eklem - acisal hareket - moment

Acisal hareket miktari/hizini artiran Dondiirlicu etkiyi (moment) artiran
e Tip Il lif tipi * Tip Il lif tipi
e Uzun kas lifi * Buyuk fizyolojik kesitsel alan

Kiclk pennasyon agisi Uzun kas lifi

Kisa moment kolu Kicuk pennasyon acisi

e Uzun moment kolu



Skeletal Muscle
Structure, Function,
and Plasticity

The Physiological Basis,
of Rehabilitation ¢ Third Edition
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CHAPTER 1 = SKELETAL MUSCLE ANATOMY 25
Architectural Properties of the Human Arm and Forearm
Muscle Muscle Fiher Pennation Cross-sectional
Muscle Muss (g Lempth {cm]) Length (cm} Angle (*) Area (em®) LI Ratio
Dielaoicd 1795 = g0 16.5 + 1.0 107.1 + A0 137+ 07 109 + 1.3 063 = (.02
Anterior Portion | 316 + 48 15.7 + 0.8 1033 + 115 122+ 15 32+ 0 0LES = (05
Middle Partion 376 = 5.6 172+ 1.3 1089 & 7.4 W06=1E | 45205 064 = (.03
Posterior Portion | 361 + 4.7 16.0 + 1.4 el + 7.0 183+ 22 3.1+ 04 0.ER = (.04
- . 5 (n = 13} 340+ 43 45+ 4 45+ 03 51+ 4 687 = 0k 053 = 03
Ust ekstrem |te kasla ri 15 in = 10) RO+ T3 121 + 0.3 YT E) 14+ 4 10.7 + 1.0 [.55 = 0.02
SUB (n = 10} 1014 =115 130 + (L6 B+ 05 0+ 15.5 + 1.4 045 = (.02
TM in = 10) 22D 10.8 £ 0.6 £+ 04 0.6+ 03 32203 0.57 = (.03
BRACH (p = 100 — 1.2+ 20 90+ LA 0+0 34+13 0.47
. BIC (n = 100 —_ 114+ 42 136 + 32 00 31+ 16 054
L L|f boyu BE (n = &) 166 + 1R 175+ 8 121+ 8 14+ 06 133 £ 022 069 = 0062
PT (n = &) 156 + 17 130 + 5 364+ 1 9.6 + 08 413+ 031 0.8 = 0012
PO (e = B3 521+ 10 3942 13412 00403 107 + 033 058 = 0021
EDC [ in = #} 305 = 045 114 = 3 560 * 4 31405 .52 = 008 049 = 0.024
EDC M (n = 5] 613+ 1.2 1.2+ 5 50+ 4 32410 102 + 020 050 = 0014
i Pennasyon aQISI EDC R (m = 71 470+ 075 125+ 1.1 512+ 2 324054 | 086+ 013 042 = 0.023
EDC & (n = 6) 2234032 121 %8 5.3+ 5 4 E07 1.40 = 0,06 0.43 = (0.0209
EDC) (n = T) 381 + 070 152 +a 5.5+ 4 16+ 06 164 + 010 0.3 = 0012
EIF {n = £ 2HA + [LA] 105+ 7 4841 6.3+ 08 36 + 011 046 = (0.023
H 1 1 EPL {n = 7% 4.54 + 0ER 138+ 7 44+ 3 56+ 1.3 198 + 0.13 031 = 0020
¢ FlZVOlOJ'k keSItsel alan PL in = 6] 376 + DE2 134 + 1.2 51+ 13 354 12 169 + 017 0.4 = 0032
FOS [(P) dn = &) A0+ 1.1 a3 +8 321+13 51402 181 + 083 0.3 = (0.022
FOS (D [ = &) 6.6 + (L8 119+ 6 I8+ 3 67 + 03 1&3 + 022 032 = 0013
FOS [0 dn = &) 124+ 11 M7+ 1] bR+ 57402 171 + (.26 033 = 0025
FOS M (m = 9} 163 £ 22 18.3 % 1.2 £+ 4 6.9+ 07 253 % 034 034 = 0.014
FOS B (m = 5] 103+ 1.1 155+ R B0+ 3 $3+ 06 L&l + 0.1R 0.3 = 0.023
FOS & (n = ) 18+ 03 103+ 6 421412 49407 340 + 005 042 = 0014
FOP 1 in = 9) 1.7+ 1.2 140 = 4 £l +2 TIEQT 177 = 016 0.41 = 0.01R
FOF M (n = &) 163+ 17 M0+ A/ BA+ 3 57403 123401 0.3 = 011
FOF R {n = ) 116+ 1.4 194+ 7 65+ 3 A8+ 05 1.72 + 0.1R 033 = Q.00
FOP 5 {n = 9} 13.7 + L5 15.0 % 7 £.1 0+ 4 TEE 0D (.20 &+ 0,30 040 = 0.015
FPL (n = 4} 10.0 + 1.1 16.8 + 1.0 45+ 1 6.9+ 02 108 + 022 0.24 = 0010
FCR (m = 3] 106+ 17 16.4 + 30 51+ 02 31+ 12 199 + 027 031 = 0
FCU (= 5 15.4 = 1.3 LR+ LG 43400 121 + 06 3.42 + 0,23 0.9 = (.01
ECEE in = 3) 136 + 09 127 + 1.0 48+ 04 RO+ 20 173+ 01R 038 = 003
ECEL (n = 3] 1LE+ 1.2 a4+ 07 T+ A 23407 1.46 + 011 0E2 = O
ECU (n = 5 136 + 33 18.2 + (L& 51 +003 33403 140 + 071 0.8 = (.01
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Alt ekstremite kaslari

Lif boyu

Pennasyon dacClsl

Fizyolojik kesitsel alan

Architectural Properties of Human Lower Limb

Muscle Fiber Pennation
Buscle Marss () Length {cm) Length {cm) Angle (7] PCSA (em?) Lyl Ratio
Pacas (a = 19} UTER = 5 1435 2 47F L6 = sy 1A &= 300 TTi=131 50 = k14
Ihiacus (0 = Z1) LIATH# £ 37.00 A0nl = 400 LLnh = B 14.2% = 312 WHE = 340 L] e 1
Clureiss mssimis 54T X4 E IRLIT 645 = 4L L56) = 157 2104 = 1624 AT = 1105 A2 = [L2X
In = 1H1
Glur. mediag (7 = L&) ATI45 = ThEL L3R = 3 B TAT = 157 AT = 1754 IETE = 148 057 = [h0E
*arorius (o = 1) TE43 = 5113 +HHl =410 4] = 41 1.3 = 1.7 LER = 0L 74 A = (s
Hechus [emonts (n = 21 LI0SS = 43,33 JH 4 =471 T £ 128 1503 = 344 1551 = 4897 2] = (kD%
Vasius lmeralis (a = 19) ITRES E 13718 AT 54 = 4.6 L e ] 14,38 = &.TH 3500 = L6 1E 050 = [L11
Wikl Imtermed s 17186 = 7188 4130 = HIT PRY = 203 £54 = 445 174 = 691 0.24 = k4
[n = 2K
Wiestues meedialis (o= 10 219 44 = 4 EL 435 = U RS &Y = 230 HLal = 65 HLIE = 707 0.23 = kL4
Leracilis {8 = 190) 1% IRTL 1860 = 3.2 AXTH = 438 Hip = 131 .11 = nEl [ R el ]
Adducwor L\.‘ﬂ'lgl.lﬁ 74867 £ ZH4L A1HE = 4.4 I0YH2 = .02 T.H = 14 050 = 107 QUS0 = DT
n = 2K
Adducor brevis 3430 £ 2453 L5 = 214 LS = L4 f il = 1014 4403 = 111 [LE ], Rl 4]
= 1%
Mﬂunuruughu.i J4.TI = 1278 1 i e ) I+4#4 = LT+ 15,54 = 72T 2048 £ 782 QS = (DT
m=1T7]
Biceps Tensoris LH LIAET £ 4853 .55 = 1e% 70 2.01 1138 = 5.5 1133 = 473 .20 = 0"
(= 1H)
Biceps [ensoris SH JRTY £ 2161 AL = 130 L1AS = 106 12,33 = 2l 300 = Law QA = DT
= 1%
Lemsiiendinesus W TE £ 3T.EL A90T = BG 15 = 4.1 12.He = 454 481 = 101 a3 = kil
= 1%
Lemmimembrancsus 13451 = 5750 i9.5 = 141 5 £ 1LH3 15,00 = 1435 IH40 = 753 .24 = (LD
= 1%
Tihiakts anterics HOULE = Zh.6d 4353 = 3.1% BEHY £ .79 aan = 111 ILEY = 101 Q.27 = DOF
m=21)
Extensor hallucis 20 = LHE 4425 = 3.7 TAH £ 113 W = 103 207 = L3 5] = (kD
longues (no= 21}
Extensoy dlglmrum 4058 £ ]L.6d 194K = 1.3} B9 E 114 ILH3 = 175 3.9 = Lag .24 = L+
longues (no= 21}
Feromeus |.l\.'|I1H,I.L‘a'| IT.TE £ 216 AT = 3ol 308 £ .63 14.08 = 304 LW = 373 LU R e A E ]
(= 1%
Peroneus brevis 24157 £ 1L 4355 = 4l +.54 £ 0.0F 1146 = 150 441 = 101 LU R e A E ]
[n = 2K
Lrastre e mius LIR#h £ 3197 dhiE = 4.0% 00 £ 0.0 WHH = 439 2112 = 560 LU R e A E ]
MH {m = X}
Lrastre e mius LIt £ 240 ALE5 = ATD T8 £ 0.0F 1204 = 311 A S . Q.27 = (kD%
LH i = 2100
Loleus (n = 19} ATRTT £ U430 HLUTFE = H3L 44 £ 0.0 24.2% = 1043 3LTR 141 a1l = kDX
Flexor halluels JEED = T At HY = 35% 53I7 £ 1.2% IhHS * 462 HHT = 17X 020 = kD%
longgas (n = 19
Flexor dlﬁll\.‘lruh'l 20ET *= LTS AT 35 = 5.4k +40 = 1.0 1564 = 4735 437 = 1Qzx Al = ko
longgas (n = 19
Tibitalis [REETIOT SEH = 0D 11405 = 408 1TH =049 1571 =411 1£41 * 454 013 = kDX
I = 2K
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TAELE 2-1

Fiber Lengths and Moment Arms of Limb Muscles

Fiber Fiber Length—
Muscle Length (m) | Moment Arms Ratio
Leg muscles
+ Adductor longus 0.132 2.80
1 * Adductor magnus 0144 271
l S ke |Et ka S l a rl * Rectus femoris 0,082 L.70
* lliopsoas 0.127 654
» Glutens maximus (180 9.5
. * Glutens medivs 0,081 5.79
L4 Llf b Oy u * Glutens minimus 0.064 139
* Pectineus 0,130 5.27
* Tensor fascia latae 0118 2.80
» Gracilis 0343 626
* Lif boyu/moment s 0.566 IE
* Hamstrings 107 1.76
kOI u orani » Biceps femoris 0.173 4.38
(short head)
* Wasii 0084 1.78
* Gasirocnemins 0048 1.47
H * Soleus 0,024 0.926
* M d kSI mum ku Vvet + Other planarflexors 0.038 3.77
» Darsiflexors 0101 3.08
Wrist muscles
* Extensor carpi 0076 11
¢ M ome nt radialis ]smgwrs
* Extensor carpi 048 4
radialis brevis
+ Extensor carpi ulnaris 00350 8.3
= Flexor campi radialis 0031 3.4
* Flexor carpi ulnaris 0.041 2.6

Sewrce: Data compiled from Hoy, M. G, Zajac, E E.. & Gordon, M. E.
{1900). A musculoskeletal model of the human lower extremity: The
effect of muscle, tendon, and moment arm on the moment=angle rela-
tionship of musculotendon actuators at the hip, knee, and ankle
Jowmal of Biomechanics, 23, 157-169; Licber, R. L., Fazcli, B. M., &
Botre, M. ] (19800, Architecoure of selected welst flexor and extensor

Moment Arm {m) Peak Muscle Force (M)

Torque (MNm)
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002
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Soleus & gastrokinemius

Muscle Fiber Pennation
Muscle Mass (g) Length (cm) Length (cm) Angle (°) PCSA (cm?) L/L_ Ratio
Gastrocnemius 113.46 = 31.97 26.94 = 4.65 5.10 = 0.98 9.88 * 4.39 21.12 = 5.66 0.19 = 0.03
MH (n = 20)
Gastrocnemius 62.24 = 24.56 2235 £ 3.70 5.88 = 0.95 12.04 =311 9.72 £3.26 0.27 = 0.03
LH (n = 20)
Soleus (n = 19) 275.77 = 98.50 40.54 = 8.32 4.40 = 0.99 28.25 *+ 10.05 51.79 * 14.91 0.11 = 0.02
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Soleus & gastrokinemius

Fiber Fiber Length-
Muscle Length (m) | Moment Arms Ratio
e (Gastrocnemius 0.048 1.47
e Soleus 0.024 0.926
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Soleus & gastrokinemius

Fiber Fiber Length-
Muscle Length (m) | Moment Arms Ratio
* Gastrocnemius 0.048 1.47
e Soleus 0.024 0.926
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Soleus & gastrokinemius

Fiber Fiber Length-
Muscle Length (m) | Moment Arms Ratio
* Gastrocnemius 0.048 1.47
e Soleus 0.024 0.926
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Kas - kuvvet

Isometric

Length (Lg)
200 . :
izotonik eksantrik _
— kasiima Ilzometrik kasilma
a® 150 | ®
R
[(b]
g 100 e e Maximum Isometric
L Tension (Pg)
<@
(]
@ 50 ] . : ,
= Izotonik konsantrik
kasilma
0 — ——— ————
-100 -75 -50 -25 0 25 50 75 100

Contractile Velocity (% Viax)

izotonik kasiima

Konsantrik kasilma sirasinda kasilma hizi

arttikca kasin olusturdugu kuvvet azalir

Eksantrik kasilma sirasinda kasiima hizi

arttikca kasin olusturdugu kuvvet artar

Kas lifi boyu kisaldikca, kasin eksantrik
kontraksiyon sirasinda olusturdugu

kuvvet artar
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GC-99

Phases of a gait cycle
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GC-0

Phases of a gait cycle
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GC-12

Phases of a gait cycle
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GC-25

Phases of a gait cycle
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GC-31

Phases of a gait cycle
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GC-31

Phases of a gait cycle

~sm
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GC-50

Phases of a gait cycle
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GC-50

Phases of a gait cycle
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GC-62

Phases of a gait cycle
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Soleus

) 5
S

Motion (degree

LR

L

ﬁmm

Gait Cycle % 0 2 31 50 62 75 87 100
IC LR MSt TSt PSw ISw MSw TSw
£ ; : : : :
:, Soleus, N=51
o
s
w

EMG (% MMT)

Gastrocnemius, N=27
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Soleus

ikinci ‘rocker’

i
o




Soleus

ikinci ‘rocker’
Soleus kas tendon
kompleksinin boyu uzar

Soleus eksantrik
(boyu uzayarak) kasilir e

dorsifleksiyon




Kas - kuvvet

Isometric

Length (Lg)
200 . :
izotonik eksantrik _
— kasiima Ilzometrik kasilma
a® 150 | ®
R
[(b]
g 100 e e Maximum Isometric
L Tension (Pg)
<@
(]
@ 50 ] . : ,
= Izotonik konsantrik
kasilma
0 — ——— ————
-100 -75 -50 -25 0 25 50 75 100

Contractile Velocity (% Viax)

izotonik kasiima

Konsantrik kasilma sirasinda kasilma hizi

arttikca kasin olusturdugu kuvvet azalir

Eksantrik kasilma sirasinda kasiima hizi

arttikca kasin olusturdugu kuvvet artar

Kas lifi boyu kisaldikca, kasin eksantrik
kontraksiyon sirasinda olusturdugu

kuvvet artar
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Soleus & gastrokinemius

ikinci ‘rocker’ (ayak bilegi eklemi yavas dorsifleksiyonu) sirasinda soleus

kasinin gastrokinemiusa gore etkisini artiran
* Kas lifi boyunun daha kiiclik olmasi

* Pennasyon acisinin daha blyuk olmasi



Kas - bag doku - kontraktur

X . genu

reklrvatum

| soleus
| kontraktiiri




Mekanik - kuvvet bilesenleri - soleus kontakturu
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Gastrokinemius

GC-50 GC-62
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GC-31

Phases of a gait cycle
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GC-31

Phases of a gait cycle

~sm
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GC-31

Phases of a gait cycle

g
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GC-50

Phases of a gait cycle

Gastrokinemius kas tendon
kompleksinin boyu
once I, sonra sabit veya {

Gastrokinemius konsantrik
(boyu kisalarak) kasilir

225



Muscle Force (N)

200

150 |

o
o

4
o

Soleus & gastrokinemius

Kuvvet - kasilma hizi egrisi

Short Fibers, Large PCSA

/

Long Fibers, Small PCSA
0 50 100 150 200
Muscle Velocity (mm/s)
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Gastrokinemius

Push off (hizli plantarfleksiyon) sirasinda gastrokinemius kasinin soleusa

gore etkisini artiran
* Tip Il den zengin olmasi
e Kas lifi boyunun daha uzun olmasi

* Pennasyon acisinin daha kliciik olmasi



Mekanik - moment cifti & net moment

F —> plantar fleksiyon

9
? —p  dorsifleksiyon

—p net moment

M,=F,.d,

M,=F,.d,

M, > M,




Mekanik - moment cifti & net moment

—p net moment
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Mekanik - moment cifti & net moment

—p net moment

5° plantar fleksiyon



Mekanik - moment cifti & net moment
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Tibialis anterior

Tibialis anterior kas tendon
kompleksi boyu {t

Tibialis anterior kasi

izometrik kasilir
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Kas - bag doku

Gorevi
 Kas liflerinin birbirleri arasindaki kuvvet ve eneriji transferi

* Kas lifleri ve segment arasindaki kuvvet ve eneriji transferi



Kas - bag doku - kuvvet/eneriji transferi

Paralel elastik komponetler

epimisyum

tendon

perimisyum

myofibril endomisyum

sarcomer
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Kas - bag doku - kuvvet/eneriji transferi

Seri elastik komponetler

epimisyum

tendon

perimisyum
endomisyum

myofibril

sarcomer
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Kas - bag doku - kuvvet/ener;ji transferi

* Paralel

L
W

ﬁ transmission

* Seri

Serial force
transmission

/;\ /;\
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Kas - bag doku

Gorevi
 Kas liflerinin birbirleri arasindaki kuvvet ve eneriji transferi
* Kas lifleri ve segment arasindaki kuvvet ve eneriji transferi

* Enerji depolanma



Stress

Kas - bag doku - elastisite - enerji depolama

............................................ e C

plastic Region

CI"

Stress

Strain
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GC-31

Phases of a gait cycle

Dorsifleksiyon

/
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GC-31

Phases of a gait cycle

Dorsifleksiyon
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GC-50

Phases of a gait cycle

Gastrokinemius eksantrik
(boyu kisalarak) kasilir

Asil tendonunun boyu uzar

Dorsifleksiyon
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GC-50

Phases of a gait cycle

Plantar
fleksiyon

D
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GC-62

Phases of a gait cycle

Plantar

\\ fleksiyon
{
L
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Gastrokinemius
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Bukuk diz & artmig posterior tilt & hamstring kontrakturu




Blklk diz & artmis posterior tilt & hamstring kontrakturi




Kas - bag doku

Gorevi
e Kas liflerinin birbirleri arasindaki kuvvet ve enerji transferi
e Kas lifleri ve segment arasindaki kuvvet ve enerji transferi

* Enerji depolanma

* Yapisl
* Devamlilik, ideal boy ve gerginlik

* Viskoelastik ozellik
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from the Texas Scottish Rite
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5th Edition
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Kas - bag doku

Inverted U incision

Sutures holding
lengthened Achilles

Underlying soleus tendon in place

muscle left intact

FIGURE 35-22 Tongue-in-groove lengthening of the
gastrocnemius aponeurosis in its middle third, the Baker
technique.

Line of incision
in Achilles tendon
for Z-lengthening

Lengthened
Achilles tendon
resutured

Medial half is to be
detached from calcaneus

FIGURE 35-23 Z-lengthening of the Achilles tendon.
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Kas - bag doku

Gastrocnemius and
soleus muscles separat | o\
by blunt dissection at E— -
level of beginning of :
conjoined tendons ) Severed tendon
sutured to soleus
muscle at least

1 inch higher
than origina

attachmentl

Gastrocnemius muscle severed
over a probe; proximal portion
of tendon lifted and dissected
from underlying muscle

FIGURE 35-21 Distal recession of the gastrocnemius, Strayer technique.
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Kas - bag doku

aponoroz aponorektomi _.
iy e
% n
M i
.

FIGURE 35-29 A and B, Intramuscular lengthening of the
posterior tibial tendon can be performed in the distal third of the
leg in patients with mild varus deformity.
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Stance period

Ankle rocker
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Stance period

Ankle rocker
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Stance period

Ankle rocker
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Stance period

Ankle rocker

~sm
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Kas - bag doku - gevseklik




Kas - bag doku - gevseklik

soleus
zayifhgi




Kas - bag doku - gevseklik
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Kas - bag doku - gevseklik
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Kas - bag doku - gevseklik
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Kas - bag doku - gevseklik

Anormal asil tendon uzatma
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Kas - bag doku - gevseklik
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Kas - bag doku - gevseklik

extensor lag

Fig. 3.1.6 Extensor lag. The patient is positioned supine. One knee is flexed and placed on the end of
the mat to eliminate a total extension pattern. The patient is asked to straighten their free knee as far
as possible. The difference between the active and passive knee extension is the extensor lag. 265



Kas - bag doku - kontraktur

 Dinamik kontraktur

* BoTX

e Statik

e Cerrahi
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