SPORDA ve EGZERSIZDE
@ BESLENME KONGRESI

l ULUSLARARASI

Cumhuriyetimizin 100. Yilinda

ATATURR VIZYONUYIA




SPOR VE EGZERSIZDE
ISKELET SISTEMI SAGLIGI

DR.-OGR. UYESI CAGLAR SOYLU

Saglik Bilimleri Universitesi
Gulhane
Fizyoterapi ve Rehabilitasyon Fakdltesi

SPORDA ve EGZERSIZDE =

| ULUSLARARASI
@ BESLENME KONGRESI @ caglar.soylu@sbu.edu.tr

@ caglar_syl






Gururla Sunar..... § prime

Ssze”)




(T}
2
g

&
m,
2
s
2







BU FILMDE TUM @

ANLATILANLAR TAMAMEN
BILIMSEL GERCEKLERE VE
KLINIK TECRUBELERE
DAYANMAKTADIR




hY
’

!







4
|
l...
.v ¥




Kas Mimarisi

*»*Kas liflerinin kuvvet eksenine gore yerlesimleri,
fizyolojik enine kesit alani ve sarkomer uzunlugu
bakimindan siniflandirilmasi

**Lif uzunlugu ve kontraksiyon hizina bagh olarak
kas performansinin degiskenliginin sebebi

. :
L |
(Standring, S., 2016)
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Kas Mimarisinin Olculebilir Parametrelers

‘ Sarkomer
uzunlugu

y

Pennasyon
V. : aclsl
Lif
uzunlugu

Kas tipi
siniflamasi

(Lieber and Friden, 2000; Lieber, 2002a,b,c; Lieber and Ward, 2011; Frontera and Ochala, 2015)
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" Semitendinosus -

Kas Tipi Siniflamasi

== | ONGITIDUNAL VEYA PARALEL

e Lif ydonU ve kuvvet ekseni paralel

e Pennasyon acisi yok

ML = FL e Ekskulirsiyon Uretme kapasiteleri fazla
e Glc uretme kapasiteleri az

e Genellikle tip1 icerikleri nispeten az
e Antigravite kasi degil

Biceps

(Lieber and Friden, 2000; Lieber, 2002a,b,c; Lieber and Ward, 2011; Frontera and Ochala, 2015).
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Kas Tipi Siniflamasi

UNIPENNAT, BIPENNAT VE MULTIPENNAT KASLAR

Vastus
Lateralis

*»Tek lif yoni ile hareket ekseni arasinda bir aci vardir

*Birden cok lif ydnii varsa MULTIPENNAT

Gluteus
Medius

**Yiksek kuvvet liretme kapasitesi ve stabiliteye sahiptir -

w| | A\
Brachii | /) I\

Multipennate

Longitudinal Pennate

(Lieber and Friden, 2000; Lieber, 2002a,b,c; Lieber and Ward, 2011; Frontera and Ochala, 2015).
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Table 2. Architectural properties for groundhog forelimb muscles

Muscle

Muscle
mass (g)

Belly
length

(cm)

Fascicle Pennation
length angle
(cm) (deg)

Fiber
architecture

Trapezius pars cervicalis
Trapezius pars thoracica
Rhomboideus capitis
Rhomboideus cervicis
Rhomboideus thoracis
Latissimus dorsi
Pectoralis superficialis
Pectoralis profundus
Deltoideus scapularis
Deltoideus acromialis
Deltoideus clavicularis
Teres major

Teres minor
Infraspinatus
Supraspinatus
Subscapulans
Coracobrachialis
Cleidobrachialis
Biceps brachii
Brachialis

Triceps brachii, long
Triceps brachii, lateral

Triceps brachii, med./acc.

Anconeus

OO NOOWWWWMAONOOOON| 2

10.7¢4 .5
4912
5412 4
35411
2.0:06
18.2£3.3
16.7£2.9
5.9+2.1
23:0.4
1603
2.1:0.8
3.6+0.8
15¢10
39+1.0
7716
7519
1.3:0.5
3.4+11
29+0.4
1.620.7
13.6%1.7
8.3x16
41:1.0
1.0+0.4

7.411.2
8.5¢1.7
6.8+1.1
51+1.4
34106
15.1+2 4
7.0£1.0
11.642.5
45407
34102
40409
6.240.7
5.6+0.7
55407
55407
49405
5.0+0.4
6.6+0.8
50405
49408
6.740.4
h7+05
56104
32413

6.3x14
6.3+15
6.8+1.1
46415
31107
13.7+2.0
59413
10.3+2.7
21105
2.3+05
3.4+07
29407
1.941.2
14104
2.3+04
1.5+05
1506
54107
22406
1.940.8
2.3+04
44106
4.0+07
21+1.0

0
0
0
0
0
0
0
0
2
0
0

(2015): 194-205.

Parallel
Parallel
Parallel
Parallel
Parallel
Parallel
Parallel
Parallel
Unipennate
Parallel
Parallel
Unipennate
Unipennate
Unipennate
Bipennate
multipennate
Unipennate
Parallel
Unipennate
Unipennate
Unipennate
Parallel
Parallel
Parallel

Rupert, Joseph E., et al. "Forelimb muscle architecture and myosin isoform composition in the groundhog (Marmota monax)." Journal of Experimental Biology 218.2




Table 2. Architectural properties for groundhog forelimb muscles

Belly Fascicle
Muscle length length Volume PCSA Fmax Power Fiber
mass (g) (cm) (cm) (cm?) (em?) (N) (W) architecture

1.0£0.4 3.2+1.3 21+1.0 0 09 0.4 13.2 0.2 Parallel
3.00.6 7.5¢1.0 6.3+0.9 0 28 0.4 135 0.7 Parallel
24105 7.0£0.5 6.0+0.6 0 22 04 1.2 05 Parallel
1.510.2 4.8+0.3 14104 2916 1.4 0.9 26.8 0.3 Unipennate
1.0£0.2 5.0+05 1.54¢0.3 2414 0.9 0.6 16.7 0.2 Bipennate
1.0£0.2 52+0.3 1.840.6 2515 09 0.5 14.1 0.2 Unipennate
2.8+0.3 5705 16104 3247 26 14 410 05 Bipennate
3.00.5 6.0+0.4 12403 29+7 28 20 60.7 0.6 Bipennate
1.7:0.4 51107 1.74¢0.3 2414 16 09 26.1 0.3 Bipennate
0.4+0.1 4.2+06 29106 0 0.4 0.1 4.0 0.1 Parallel
1.210.3 44105 1.7+06 2545 11 0.6 18.2 0.2 Unipennate
1.610.3 54105 1.7+05 2415 15 0.8 232 0.3 Unipennate
1.410.4 56106 3.3¢1.1 2343 1.3 0.4 109 0.3 Unipennate
1.410.2 54105 42+06 0 1.3 0.3 93 0.3 Parallel
1.320.3 54106 1.3¢0.3 2545 1.2 0.9 26.1 0.3 Bipennate
1.210.2 6.110.4 1.410.3 2915 11 0.7 204 0.2 Unipennate
0.7+0.1 56+0.4 1.320.3 2415 06 0.4 13.1 01 Unipennate
0.330.2 3.9+08 1.44+1.1 2115 0.3 0.2 6.1 0.1 Unipennate
0.9+0.3 46108 12404 2244 0.9 0.7 20.2 0.2 Unipennate
0.1:0.02 1.240.2 0.8+0.1 0 0.1 0.1 28 0.02 Parallel
0.5+0.3 3.9+0.7 0.8+0.3 2816 0.5 0.5 16.4 0.1 Unipennate

Muscle Abbrev.

Anconeus ANC
Tensor fasciae antebrachii TFA
Brachioradialis BCR
Pronator teres PT
Flexor carpi radialis FCR
Flexor carpi ulnaris FCU
Flexor dig. sup., epicondylar  FDSE
Flexor dig. sup., condylar FDSC
Flexor dig. prof., medial FDPHM
Flexor dig. prof., profundus FDPHP
Flexor dig. prof., radial FDPR
Flexor dig. prof., ulnar FDPU
Extensor carpi rad., longus ECRL
Extensor carpi rad., brevis ECRB
Extensor carpi ulnaris ECU
Extensor dig. communis EDC
Extensor dig. lateralis EDL
Extensor digiti || ED2
Abductor digiti | longus ADL
Pronator quadratus PQ
Supinator SUP

NN 2

Data are means + s.d. acc., accessory; dig., digitorum; med., medial; prof., profundus; rad., radialis; sup., superficialis.

Rupert, Joseph E., et al. "Forelimb muscle architecture and myosin isoform composition in the groundhog (Marmota monax)." Journal of Experimental Biology 218.2
(2015): 194-205.




Pennasyon Aclsl

9 Kasin lif yonl veya kasin merkez apenoruzu ile kuvvet yoni
arasindaki agl

Dinlenme agisi yaklasik 0-30 derece ' A

p A

izotonik kontraksiyonla aci artiyor (max 60 derece)

I

Lif boyunda kisalma ve rotasyon eszamanli

Kas kontraksiyonu sirasinda rotasyon olusur

<

>

Rotasyon, gerilim kuvvetinin iletimini saglar

g e gy g S S — S ———

(Lieber and Friden, 2000; Lieber, 2002a,b,c; Lieber and Ward, 2011; Frontera and Ochala, 2015).
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Pennasyon Aclsl

16 hafta

12 hafta

Yikleme
kesilirse duser

4 hafta y

Plato

Devam ederse
korunur

Rezistif
konsantrik
egitim
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owen . Fizyolojik Enine Kesit Alani

of contractile
force

**Kasin maksimum tetanik gerilim kuvvetinin

Anatomical
cross;s;z:tional go sterges i
Direction . . . . . s
of contractle “*Kuvvet icin temel belirleyici
orce
Physiologica **Pennasyon acisindan etkilenir
cross-sectional
area

musclemass(gram) X cosinePennationAngle

PCSA (cm?) =
(cm’) muscledensity(-£5) X Lf

muscle rectus femoris

Hamstring “Quad" muscle 0)

(Lieber and Friden, 2000).
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100 4

Sarkomer Uzunlugu

Tension (% of maximum)

m.:m: M mm Miyozin 1,65 mikrometre

1.0um Opamal resting rem 3.0pum 3 6pm

_

Aktin 2,0 mikrometre

Optimal sarkomer uzunlugu |

100+

80 4

Sarcomer postion

Tension (% of maximum)

2,6 mikrometre \Qb\f\““‘

Sretched Muscie

. 1.2um 2.6um 3.6um
Sarcomer length (Lieber, 2002a,b,c; Lieber and Ward, 2011; Lieber et al., 2017).
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Lif uzunlugu ve yonu

**Yavas kasilan kaslarda lif uzunlugu daha kisa olup uniform yapidadir.

**Ancak hizli kasilan kaslarda lif uzunlugu cok degiskendir. P

**Genellikle lif uzunlugu/kas uzunlugu= 0.23-0.80

Hizl kasilirlar muscle
—

0.2 e 0.80

—
Yavas kasilirlar

FL/ML Cok onemli -Her seyi belirleyen sey A

b
L (ML = FL
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Dogum Haritasinin Temel Mimarisi

YUKSELEN

Birinci evin baslangicinda
bulunanburg semboli
ylikselen burgtur.

BURCLAR

Her harita, Kog
burcundan Balik
burcuna kadar
12 burgile
cevrilidir.

08"

KAD-GAD

Kuzey Ay Diguima
uygulamaya yonelik 6grenip,
gerceklestirmemiz
gerekenler. Gliney Ay
Digumi en iyi bildiklerimiz.

ACILAR

Glnes, Ay ve gezegenler arasindaki
acilardir.Semboller kullanilarak
belirtilirler.

EVLER

Her harita, ev ismi
verilen 12 bolime
ayrilmigtir.

Gezegenler sembollerle temsil edilir.
Gezegenler evinigine diser.

KASLARIMIZIN DOGUM

HARITASI VAR MIDIR?
L4




LiIF UZUNLUGU VE YONU

EKSKURSIYON

—

FDS (625) FDP (792) T TRI (2385)

BRACH (144)

Pronator Teres

Fleksor Carpl Ulnarls

Ecrs__ EDC
ECU FDS (L)

FDP (S)  FDP (L)

FoP ()fFOP (R} ¢ (0 Bic Br S (162)
= )
H88 (HS BR (121)

Ust ekstremite kaslarinin ekskiirsiyon
yetenekleri daha fazladir

Bic Br L (193)

[LAAANN SV

Pronator Quadratus FPL FCR

EDC (L)

8

EPL  Epc(R)
PL EDQ
EDC (1)

Fizyolojik Enine Kesit Alani(mm?2)

EIP
FDS (S) EDC (S)

0 50 60
Lif Uzunlugu (mm)

Hizli kasilirlar

(Ward et al., 2008)
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LiIF UZUNLUGU VE YONU

EKSKURSIYON
)

&
J

&
h
|

Alt ekstremite kaslarinin ekskursiyon
yetenekleri daha azdir, gic lretme
kapasiteleri daha fazladir

[LAAANN SV

VM
SM
Vi
RF -
LGTA  Plu]L
EDL ;\d-n‘n
EHL ‘

(;wd) (w334 ) ey usay auiu3 yifojoAziy

T T
10 15

Fibril Uzunlugu (cm)

Yavas kasilirlar
(Ward et al., 2008)
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Muscle Mass (g) Muscle Muscle Fiber Lf coefficient Ls (pm) Pennation PCSA (cm?) Lf/Lm ratio
length (cm) length (cm) length (cm) of vanation (%) angle (°)
Psoas (n = 19) 97.7 = 336 2425 £ 475 2425 £ 475 11.69 = 1.66 124+ 59 311 £0.28 106 =32 77 £ 23 050 = 0.14
lliacus (n = 21) 113.7 = 370 20.61 £ 4.02 20.61 = 402 10.66 = 1.86 23.0+94 302+ 0.18 143+ 53 99 + 34 0.56 £ 0.26
Gluteus maximus (n = 18) 547.2 £ 162.2 26.95 + 6.42 26.95 £+ 6.42 15.69 £+ 2.57 155+ 110 2,60 + 0.36 219 + 26.2 334 £ 88 0.62 + 0.22
Gluteus medius (n = 16) 273.5 £ 769 19.99 + 2.86 19.99 + 2.86 7.33 £ 1.57 203+ 118 240 £ 0.18 205+ 17.3 338 + 144 0.37 + 0.08
Santorius (n = 20) 78.5 = 31.1 4481 £ 419 4481 =419 40.30 + 4.63 64+42 311 £0.19 13+ 18 19 £0.7 090 + 0.04
Rectus femoris (n = 21) 110.6 £ 433 36.28 £ 473 36.28 £ 4.73 7.59 +£ 1.28 9.7+ 46 242+ 030 139 + 35 135 £ 5.0 021 £ 0.03
Vastus lateralis (n = 19) 3759 £ 137.2 27.34 + 462 27.34 £ 462 994 + 1.76 9.1 £6.1 214 £ 029 184 + 6.8 351 £ 16.1 038 £ 0.11
Vastus intermedius (n = 20) 171.9 £ 729 41.20 + 8.17 41.20 = 8.17 993 =203 104 =63 217042 45x 45 16.7 £ 6.9 024 = 0.04
Vastus medialis (n = 19) 239.4 + 948 43.90 + 985 43.90 = 985 9.68 = 2.30 10,7 £ 5.7 224 £ 046 296 = 69 206 £ 7.2 022 + 0.04
Gracilis (n = 19) 525 + 16.7 28.69 + 3.29 28.69 + 3.29 2278 + 4.38 159+ 8.2 324 £ 0.21 82+ 25 22+£08 0.79 £ 0.08
Adductor longus (n = 20) 74.7 £ 284 21.84 + 446 21.84 £ 446 10.82 + 2.02 1.8 £6.2 3.00 £+ 0.37 7.1 £ 34 65 %22 0.50 £ 0.07
Adductor brevis (n = 19) 54.6 + 248 15.39 + 246 15.39 + 2.46 1031 + 1.42 168 73 291 +£0.25 6.1 + 3.1 50 + 2.1 0.68 + 0.06
Adductor magnus (n = 17) 3247 £ 1278 37.90 + 7.36 37.90 + 7.36 1444 £ 274 29.1 £ 83 219+ 0.32 155+ 73 205 £ 7.8 0.39 + 0.07
Biceps femoris long head (n = 18) 113.4 + 485 34.73 + 3.65 34.73 + 3.65 9.76 + 2.62 128+ 95 235+ 0.28 116+ 55 113 £ 48 0.28 + 0.08
Biceps femoris short head (n = 19) 59.8 £ 226 22.39 + 2.50 22.39 +£ 250 11.03 £ 2.06 95+52 331 +£0.17 123 + 36 5.1 %17 049 + 0.07
Semitendinosus (n = 19) 99.7 = 378 29.67 + 3.86 29.67 = 3.86 1930 = 4.12 294+ 140 289 + 0.28 129 + 49 48 £2.0 0.65 £ 0.11
Semimembranosus (n = 19) 1343 = 576 2034 + 342 2034 £ 342 690 = 1.83 13775 261 £0.25 15.1 = 34 184 £ 7.5 0.24 + 0.06
Tibialis anterior (n = 21) 80.1 £ 26.6 2598 + 3.25 25.98 + 3.25 6.83 £ 0.79 6.6 +£40 3.14 £ 0.16 9.6 + 3.1 109 £ 3.0 0.27 £ 0,05
Extensor hallucis longus (n = 21) 209 £ 99 24.25 + 3.27 24.25 £3.27 748 £ 1.13 17%£357 324 £ 0.11 94+ 22 27+ 1.5 0.31 £ 0.06
Extensor digitorum longus (n = 21) 41.0 = 126 29.00 + 233 29.00 + 233 693 = 1.14 80+44 312+ 0.20 108 + 2.8 56 + 1.7 024 £ 0.4
Peroneus longus (n = 19) 57.7 £ 26 27.08 + 3.02 27.08 £+ 3.02 508 + 0.63 104 £ 6.5 272+ 025 14.1 + 5.1 104 + 3.8 0.19 + 0.03
Peroneus brevis (n = 20) 24.2 = 106 23.75 £ 3.11 23.75 £ 3.11 454 £ 0.65 10.1 £ 6.0 276 £ 0.19 11.5 + 30 49 £ 20 0.19 £ 0.03
Gastrocnemius medial head (n = 20) 113.5 £ 320 26.94 + 4,65 26.94 = 465 5.10 = 0.98 13470 259+ 0.26 99 + 44 21.1 £5.7 0.19 = 0.03
Gastrocnemius lateral head (n = 20) 62.2 + 246 22.35 £ 3.70 23537 5.88 = 0.95 158+ 112 271 £0.24 120 % 3.1 97 £33 027 = 0.03
Soleus (n = 19) 275.8 £ 985 40.54 + 832 40.54 + 832 440 £ 0.9 16.7 £ 69 212+ 024 28.3 + 10.1 518 £ 149 0.11 £+ 0.02
Flexor hallucis longus (n = 19) 38.9 £ 17.1 26.88 + 3.55 26.88 = 3.55 527+ 1.29 9.7+£57 237+ 024 169 + 46 69 £ 27 0.20 £ 0.05
Flexor digitorum longus (n = 19) 20.3 £ 108 27.33 £ 5.62 27.33 £ 5.62 446 + 1.06 9.6+ 50 256 £ 0.25 136 £ 47 44 £20 0.16 £ 0.09
Tibialis posterior (n = 20) 584 £ 192 31.03 £+ 4.68 31.03 = 468 3.78 £ 0.49 9.1 £56 256 + 0.32 13.7 + 4.1 144 £ 49 0.12 = 0.02

Ward SR, Eng CM, Smallwood LH, Lieber RL. Are current measurements of lower extremity muscle architecture accurate? Clin Orthop Relat Res. 2009 Apr;467(4):1074-82. doi:

10.1007/s11999-008-0594-8. Epub 2008 Oct 30. PMID: 18972175; PMCID: PMC2650051.



Muscle Muscle Volume Muscle Length Optimal fiber length Lel Pennation angle  PCSA (mm?®) | F_.. (N) )
(cm™®) (mm) (mm) (") (%BW)

Adductor magnus 567 = 186 303 = 31 231 =61 0.74 £ 0.17 12+ 3 2524 = 859 757 = 258 106 = 44
Adductor longus 159 = 56 219 + 27 110 = 27 051 = 0.14 12+ 2 1470 = 528 | 441 = 158 60 = 20
Adductor brevis 93 + 21 151 + 28 76 x 22 0.51 = 0.15 11+2 1268 £ 369 | 380111 53+ 17
Gracilis 91 + 32 343 £ 28 173 £ 56 050 x=0.14 62 531 = 104 159 = 31 23z 8
Semimembranosus 244 = 57 272 + 29 158 + 43 058 = 0.14 12+ 3 1561 = 368 | 468110 64 = 14
Semitendinosus 186 = 55 324 + 26 183 = 45 057 = 0.14 8+2 1073 £ 438 | 322 = 131 43 £ 15

Biceps femoris- long 194 = 55 261 = 26 204 = 38 0.79 £ 0.15 115 998 + 502 299 % 151 39+ 15
head

Biceps femoris- short 92 + 22 279 = 39 109 = 21 040x0.13 9+ 1 849 + 220 255 = 66 35x9
head

Popliteus 155 98 £ 22 74x 14 0.78 £ 0.17 81 20276 60 = 23 8+2

Sartorius 143 = 38 504 + 48 408 = 30 0.85 = N/A 349 = 85 105 = 26 142
<001

Rectus femoris 249 £ 65 323 + 28 142 + 43 0.44+0.13 8+1 1853 = 591 556 + 177 78 + 34
Vastus lateralis 606 + 151 335 + 21 196 + 42 0.59 = 0.14 15+ 4 3206 + 1559 | 962 + 468 129 x 51
Vastus medialis 415+ 115 336 + 44 159 = 39 048 = 0.14 14+ 3 2707 £ 1119 | 812+ 336 110 = 40
Vastus intermedius 521 + 124 353+ 28 181 = 40 0.51 x0.11 11+ 4 2938 = 926 881 = 278 122 + 41
Tibialis anterior 129 = 22 300 + 43 137 £ 26 0.46 = 0.08 72 955 + 197 286 + 59 39+ 10
Extensor digitorum 76 £ 17 348 + 29 138 + 26 0.40 = 0.07 72 570 = 185 171 £ 56 24x9
longus
Extensor hallucis longus 2127 238 + 46 106 + 24 0.45 = 0.09 72 196 + 78 59+ 23 8+3
Medial gastrocnemius 230 =+ 48 254 + 24 97 £ 22 0.38 = 0.07 10+ 4 2371+ 433 | 711 %130 97 £ 15
Lateral gastrocnemius 128 = 35 240 + 45 122 + 44 0.51 £ 0.15 9+3 1159 = 483 348 = 145 47 £ 18
Soleus 461 = 108 349 + 28 146 = 32 042 009 12+ 2 3226 + 1042 | 968 £ 313 130 = 35
Hip adductors 227+ 74 254 + 28 147 = 41 0.57 £ 0.15 112 1448 £ 465 | 434 = 140 60 = 22
Knee flexors 146 = 39 290 + 32 189 + 32 0.66 £ 0.12 8+2 839 + 281 252 + 84 34+ 10
Knee extensors 448 + 114 337+ 30 170 £ 41 0.51 £ 0.13 123 2676 + 1049 | 803 = 315 110 + 41
Ankle dorsiflexors 75+ 15 296 + 39 127 £ 25 0.44 = 0.08 72 574+ 154 172 =+ 46 247
Ankle plantarflexors 273+ 64 281 + 32 122 + 32 0.44 = 0.10 103 2252+ 652 | 676 = 196 91 £ 23

Charles, J. P., Suntaxi, F., & Anderst, W. J. (2019). In vivo human lower limb muscle architecture dataset obtained using diffusion tensor imaging. PloS one, 14(10).




k Germe

Stat

%71.8 kas

%28.2'si
tendonda

(Abellaneda et al., 2009).
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SUCLU KiM??
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DT — T ¥ESAS SUGLU-USAK (TITIN)

tropomodulin , nebulin

s Kastaki tim pasif yuki tasir

**Su ana kadar kesfedilen en blyik proteindir

**Cok uzun olmasi nedeniyle (1,5 mikrometre)
sarkomer yapisinin olusmasinda rol oynar

A == Fie = — - {
W\ & ‘. S : : 2 *»*Kronik uzunluk degisimi veya kronik kuvvet
L X omin  ain oend | Niine proteis degisimi gibi kas mekan|g|n|.|.1 degistigi
‘ dystrophin (MyBP C) (myomesin, M-protein, durumlarda sensor olarak gérev yapar
obscurin)
sarcolemma ) +»Statik germe sonrasinda artmis titin kiitlesi

ankyrin . sarcoglycans b
dystroglycans
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STATIK GERME

f

't'LongiditunaI kaslar=dij§Uk hiz ve
kuvvet

o> Longidituna|

kaslarda
sarkomerik yapi

dahg fazlg
degisimi

ML = FL




STATIK GERME

Biceps
muscle 4

***Pparalel Yerlesimli Kas Gruplarina Dinamik™***

Germe -PNF Tipi Germe Onerilir
1




STATIK GERME _, V4

@
“*Pennat kaslar

.. d .
guvenli bijr LU ve Sjgft,§’<,0ntr0”u ve

““Pennat |
aslar
davramlabilir_ da daha cesur

Gluteus medius

Tensor fascia latae

Vastus lateralis

Vastus intermedius \ Rectus femoris
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Motoneuron excitability [Hofman (H) refex amplitude]
azalir

Golgi Tendon inhibisyonu
Kortikospinal uyarilabilirlik azalir

Ca ++ duyarlihgi azalir

Sempatik aktivite artar

Fig.1 a The effects of static stretching (SS) with and without a warm-up on performance. b Mechanisms potentially underpinning the SS-
induced performance impairment
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Review

Fascial or Muscle Stretching? A Narrative Review

Carla Stecco ', Carmelo Pirri !, Caterina Fede ', Can A. Yucesoy 2, Raffaele De Caro '*'" and

Antonio Stecco ?

check for
updates
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Fascial or Muscle Stretching? A

Narrative Review. Appl. Sci. 2021, 11,
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Abstract: Stretching exercises are integral part of the rehabilitation and sport. Despite this, the mecha-
nism behind its proposed effect remains ambiguous. It is assumed that flexibility increases, e.g., action
on muscle and tendon, respectively, but this is not always present in the stretching protocol of the
exercises used. Recently, the fasciae have increased popularity and seems that they can have a
role to define the flexibility and the perception of the limitation of the maximal range of motion
(ROM). Deep fascia is also considered a key element to transmit load in parallel bypassing the joints,
transmitting around 30% of the force generated during a muscular contraction. So, it seems impossi-
ble dividing the action of the muscles from the fasciae, but they have to be considered as a “myofascial
unit”. The purpose of this manuscript is to evaluate the mechanical behavior of muscles, tendons,
and fasciae to better understand how they can interact during passive stretching. Stress-strain values
of muscle, tendon and fascia demonstrate that during passive stretching, the fascia is the first tissue
that limit the elongation, suggesting that fascial tissue is probably the major target of static stretching.
A better understanding of myofascial force transmission, and the study of the biomechanical behavior
of fasciae, with also the thixotropic effect, can help to design a correct plan of stretching.

Keywords: fascia; biomechanics; exercise; injury and prevention; musculoskeletal; stretching
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KUVVETLENDIRME YAKLASIMLARI

“*Yuksek FEKA ve dlistik LU- Konsantrik ve direncli; diistik hizda kontraksiyonda
ve dirence karsi uzun sireli yiklenme

**»Dusuk FEKA ve yiksek LU- Eksentrik egzersiz ve statik germe; hizli kontraksiyon
ve patlayici guc

Downloaded from hiip /bjsm_bmj.com/ on December 10, 2017 - Published by group_bmj com

Architectural adaptations of muscle to training and
injury: a narrative review outlining the contributions

by fascicle length, pennation angle and muscle
thickness

Ryan G Timmins,' Anthony J Shield,? Morgan D Williams,® Christian Lorenzen,’
David A Opar’
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Physlological cross-sectional area (cm?)

LATISSIMUS DORSI KAS MIMARISI

30 4

25 1

|
Multifidus
20 4
15 1
10 4
Longissimus
S 4 — :
\ Wocostalis
0+ Y Y Y Y
0 5 10 15 20
Normalized fascicle length (cm)

Table 1 Architectural properties of the human latissimus dorsi muscle.

Fascicle Normalized
length Sarcomere Sarcomere fascicle length PCSA
Age Gender Mass (g) (ecm) length (um) number (cm) (cm?)
Mean + SEM 68.0 + 11.0 1704 + 156 264 = 1.0 § 2.69 = 0.06 98 364 + 2806 26.6 = 0.8 56 + 05

(whole muscle)

¢ Ekskirsiyon kapasitesi yliksek
+* Eksantrik kuvvetlendirme
% Omzu bir miktar add-ekst-ir alarak
sarkomer normalizasyonu sagla




MiMARI TEMELLiI YAKLASIM

Tiim bu egzersizler sirasinda omzu bir miktar ADD-EXT-IR alarak ¢alig!!!



MiMARI TEMELLI YAKLASIM

Brachialis
Biceps brachii

L Pectoralis major
Lower.trapezius

Squat to Shoulder Press ing Lat Pull-Down

Tiim bu egzersizler sirasinda omzu bir miktar ADD-EXT-IR alarak ¢alig!!!



Journal of Biomechanics 118 (2021) 110324

Contents lists available at ScienceDirect

Journal of Biomechanics

- journal homepage: www.elsevier.com/locate/jbiomech
EI.SEVIER www.JBiomech.com

Differences in shear elastic modulus of the latissimus dorsi muscle )
during stretching among varied trunk positions =y

Akihiro Asayama **, Hiroshige Tateuchi“, Megumi Ota“, Yoshiki Motomura*“, Ko Yanase -,
Tomohito Komamura ", Noriaki Ichihashi *

* Human Health Sciences, Graduate School of Medicine, Kyoto University, Japan
® Chiba University Hospital, Rehabilitation Unit, Japan
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Empowered Beyond Pain
Co-hosted by: pOdcaSt

Kevin Wernli, Professor Peter O’Sullivan, Dr JP Caneiro

Episode 17: The Myth of Core Stability

Peter O’ Sulllvans personal story for back paln fact7
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THE MYTH OF
CORE STABILITY

with Professor Peter D’Sullivan
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KOR = CEKIRDEK

Kor bolgesi denilince akliniza ilk ne geliyor?

KARIN KASLARI

SIRT KASLARI TORASIK DIYAFRAM

WHAT

Halk arasinda pek ¢ok kisi icin core, rektus abdominus ile esanlamhdir,

PELViK DIYAFRAM
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Core Bolgesi Neresidir? o

Merkez bolgesi kaslari (core bolgesi kaslari) tum fiziksel akuvitelerae omurgamiza
destek saglamak ve onu stabilize etmek icin ¢alisir. Core bolgesi ise
vlcudumuzun merkezinde yani daha cok karin, kalca ve bel bélgesinin tamami
olarak adlandirlir. Core kaslari bedenimizdeki kuvveti aktarim gérevi Ustlenerek
istenmeyen sirt, kal¢a, diz ve boyun agrilar yasamamizin éntine geger. Anormal
hareketlerden kaginmak icin core kaslariniz simetri icinde birlikte calismalidir.

Core Bolgesi Nedir? Nasil Gelistirilir? @ 49341

Viicut gelistirme ile ilgilenen veya bilingli bir sekilde spor yapan her insan “core bélgesi” ni bilir. Core bélgemiz gogiis kafesinin alt
bélimi ile kalga kemidi arasindaki bolge olarak adlandirilir. Bu bélgede bulunan kaslar; yani core bélgesi kaslari, viicudumuzun orta
kisimini saran bir korse gorevi gérmektedir. Core bélgemiz her egzersizin temelini olusturur. Core bélgede birden fazla kas grubu
vardir. Bu kaslar, omurgamiza binen her gesit yiikiin dengelenmesini saglayarak omurgamizi korurlar. Bu nedenle core bélgesi
kaslarinin kuvvetlendiriimesi gok 6nemlidir. Gliglii core kaslari, sadece omurgayi korumaz, ayni zamanda omurganin dengesini ve
viicudun direncini artirir. Viicut postiri (durusu) diizenler. Core bolge antrenmanlari ile bu bolgedeki kas gruplari gliglendirilerek;
lordoz, kifoz, skolyoz, bel problemleri gibi yanlis durusa bagh sikintilarin birgogu diizeltilebilir.

Core bélgesi kaslarimiz Gg gruba ayriimistir; “Bélgesel Core Kaslari”, “Genel Core Kaslari”, “Blyuk

iskelet Kaslari”

1. Bélgesel Core Kaslari: Bu kaslar en derin core kaslaridir ve dengeleme igin son derece 6nemlidir.

Vlcudu desteklemek ve korumak igin refleks ve sezgisel olarak uyarilan kaslardir. (Multifudus,

“Core bolgesi nedir ve neden kuvvetli olmasi
gerekir?” — Fit with Beril

Core boélgesi, govdemizi ve govde iskeletimizi ayakta tutan buiyik kas gruplarini ifade eder.
Govdede, saglikli bir postiir durusuna sahip olmanin tek yolu bu bélgedeki kaslarin dengeli
bir sekilde kuvvetlendirilmesidir. Gerek is, gerek sosyal yasanti bizleri sandalyelerde
oturularak gecirilen saatlere mahkum eder. Giinliik yasantimiz i¢erisinde farkinda olmadan
siirekli tekrarladigimiz viicut durus hatalari ilerleyen zamanla kalic1 postiir bozukluklarina
neden olur. Dengeli ve kuvvetli govde kaslari, postiir bozukluklarini 6nler ve varolanlar1 da
6nemli derece iyilestirir. Core bdlgesi kaslari; tiim karin bélgesi kaslar: (six packs olarak
adlandirilan b&liim, yan karin kaslar1 yani oblikler, kaburgalarin yanlar: ve {izerinde yer alan
serratus kaslar1), bel ve boyun boélgesi boyunca omurgay: dik tutmakla ve refleksif

rotasyonunu saglamakla gorevli olan multifidus ve erector spinae kaslaridir.

Psoas kasinin 1/3 derinligi, Transversus Abdominus)

2. Genel Core Kaslari: Bu kaslar bélgesel core kaslarindan sonra uyarilir ve vicudu hareket igin

dengelerler. (Rectus Abdominus, Gluteus Medius, Erector Spinoe)

3. Blyuk iskelet kaslari: Bu kaslar hareket olugturmak igin meveuttur. (Orn. gégus kaslari)

Powerhouse Kaslari

Bir spor egitmeni “Powerhouse [ Gligevi” kaslarini iyi bilmeli ve egzersiz programi hazirlarken bu

kaslarin ¢aligmasini géz éndnde bulundurmalidir.
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oblique,
Tra.nsverse
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GUNCEL BILIMIN ISIGINDA

Pelvic floor

CORE TERMINOLOJISINI

KLINIK YASANTIMIZDAN CIKARTMALIYIZ.
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Stabilizasyon sisteminin diizgiin isleyebilmesi icin diyaframlarin
birbiriyle hizalanmis olmasi gerekir.
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BIZE GUC VEREN, POSTURAL STABILIZASYONU
SAGLAYAN VE OMURGAMIZI YARALANMADAN
KORUYAN IAB’DIR.

“I1AB, hareketi baslatmaniz ve kontrol etmeniz
icin temel bir mekanizmadir.

%Olusturdugunuz  IAB  miktari,  yaptiginiz
aktiviteye gore degismektedir

“ise giderken arabanizda oturuyorsaniz, IAB
minimum dizeyde olacaktir.

“*Yerden bir nesneyi kaldiriyorsaniz, IAB buyik
Olcude yukselecektir.
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HERHANGI BIR HAREKETTEN ONCE

Torasik diyafram konsentrik olarak kasilir kasilir ve pelvise asagi dogru iner.

Tum karin duvari 360 derece ekspanse olur eksantrik olarak kasilir.

Pelvik diyaframda uzayarak gevser ve asagiya dogru yer degistirir.

TORASIK GiRiS TORASIK GiRi$

- Toraks

Torasik diyafram

Abdominal kavite

. Pelvis

Pelvik diyafram

v
TORASIK DiYAFRAM

ABDOMINAL KAVITE

TORASiK DiYAFRAM

ABDOMINAL KAVITE Artan torasik ve pelvik kavite orani

PELViK DjyAFRAM g————) I\

PELViK DiYAFRAM
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Torasik diyafram(el)

Abdomen duvar(balon)

Torasik diyafram(el)

Abdomen duvar(balon)
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Torasik diyafram(el)

Abdomen duvar(balon)

KOL KALDIRMA TESTi |
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Sizce hangisi daha liyi
stabilizasyon sagliyor?
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Sizce hangisi daha iyi stabilizasyon saghyor?

/\ Diyafram

Abdominal
duvar

Pelvik taban

v,

Karin i¢i basing siIindiree;it dagiimig Karin iceri gekme manevrasi
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Depression

FREEZE
Body collapse

Immobility

Dissociation Shame
Numbness Shut-Down

PARASYMPATHETIC NERVOUS SYSTEM
DORSAL VAGAL - EMERGENCY STATE

Increases =<0
Fuel storage & insulin activity

Endorphins that help numb and
raise the pain threshold.

Decreases
Heart Rate * Blood Pressure

Conservation of energy

DORSAL VAGAL Hopelessness

Preparation for death

Helplessness
OVERWHELM “I CAN'T"

Movement towards Increases
Blood Pressure * Heart Rate
Rage S

Anger  SyMPATHETIC

Irritation

AROUSAL INCREASES

Joy sucIAI- Curiosity/Openness

In the Present E“GAGE“E"T Compassion
O

Connection » Safety
d to the Envii S:cmﬂonwmmwommm

Groundedness : s Mindful o

VENTRAL VAGAL Abiity o Retate and Connect

Defensive Responses

.
There's no evidence that this will prevent or cure back pain Dr . Step “m Porg% ‘(@
&
Bunun sirt agrisini 6nleyecegine veya iyilestirecegine 0 vaﬁ w rl/

dair hicbir kanit yok.
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Uygulamali Kinezyoloji
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Vucuttaki islev bozuklugu:

*»*Yapisal

s Kimyasal

s*Emosyonel

Olabilir.

Orn: Boyundaki gerginlik/Bas agrisi-Emosyonel
*Gidalar/Emosyonel

*Emosyonel Problem/Mide

STRUCTURE

DR. OGR. UYESi CAGLAR SOYLU SPOR VE EGZERSIZDE iSKELET SISTEMi SAGLIGI



= Goodheart, saglikta her zaman var olacak ¢ faktor oldugunu distndu:

= Her bir tarafinin saghgin her bir yonu olan bir G¢gen hayal edelim:

STRUCTURAL

Fia. 1: Triad of health

+*» Bu (¢ faktor (Gcgenin kenarlar) bir eskenar ticgen olusturacak sekilde dengede olmalidir. Agilardan

herhangi birinde bir dengesizlik oldugunda, G¢gen artik eskenar degildir ve hastalik ortaya cikar.
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Anterior neurolymphatic reflex zones of the muscles

Subclavius
intrinsic muscles of the
spine

Levator scapulae
Neck flexors and extensors
Supraspinatus

Subscapularis
Teres minor

Brachioradialis
Teres major
Upper trapezius
Coracobrachialis
Deltoid

Serratus anterior

Pronator teres
Flexor pollicis longus
Biceps brachii

Pectoralis major sternalis
Popliteus (right only)

Infraspinatus
Diaphragm
Pectoralis minor
Sacrospinalis

Opponens pollicis
Opponens digiti minimi
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Jaw muscles

Adductors

left only:
Pectoralis major clavicularis
ids

Supinator
Latissimus dorsi
Triceps brachii
Middle trapezius

Lower trapezius

Posterior neurolymphatic reflex zones of the muscles

Supraspinatus

Upper trapezius

Neck flexors and extensors
Biceps brachii

Subclavius
Intrinsic muscles
of the spine

Subscapularis
Brachioradialis

Teres major
Teres minor

Deltoid
Coracobrachialis
Serratus anterior
Levator scapulae

Pronator teres
Flexor pollicis longus

Quadriceps
Sartorius
Gracilis
Gastrocnemius
Soleus

Tibialis posterior
Psoas

lliacus

Tibialis anterior

Piriformis
Gluteus medius
Gluteus minimus

Hamstrings
Peroneus longus
Peroneus brevis
Peroneus tertius
Flexor hallucis longus
Flexor hallucis brevis
Gluteus maximus
Tensor fasciae latae
Obliquus abdominis
Levator ani

Rectus abdominis

left only:

Pectoralis major clavicularis
Rhomboids

Supinator

Latissimus dorsi

Triceps

Middle, lower trapezius
Diaphragm

Infraspinatus

Opponens pollicis
Opponens digiti minimi

Pectoralis mar':w stemnalis
Popliteus (right only)

Adductors
Quadriceps

Sartorius
Gracilis
Gastrocnemius
Soleus

Tibialis posterior

Quadratus lumborum

Psoas
lliacus

Tibialis anterior
Sacrospinalis

Tensor fasciae latae

Piriformis

Gluteus maximus
Gluteus medius
Gluteus minimus
Peroneus longus
Peroneus brevis
Peroneus tertius
Flexor hallucis longus
Flexor hallucis brevis
Hamstrings
Abdominals
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NOROLENFATIK REFLEKS

NORMO-REAKTIF KAS
-Tedaviye ihtiyaclari var:Hassas |

NOKTANIN PALPASYONU(TL)
|

- Sert, dairesel nokta masaji(30 sn)

-Hassasiyet azalmali DIS-REAKTIF KAS

Anterior neurolymphatic reflex zones of the muscles

Posterior neurolymphatic reflex zones of the muscles

Subclavius  Jaw muscles
intrinsic muscles of the:
spine

Supraspinatus

Upper trapezius

Neck flexors and extensors
Biceps brachii

Subclavius

Intrinsic muscles

of the spine

Su_?;’ceip:‘\;ﬁ 2 Subscapularis
7e Brachioradialis

Brachioradialis S : =) r
.\ Teres major

Levator scapulae
Neck flexors and extensors

Supraspinatus

Teres major ~..‘ Teres minor
Upper trapezius - 12 Deltoid
| R
Coracobrachialis 5‘4' S . Adductors Coracobrachialis Pectoralis major stemalis
Deltoid Tt Serratus anterior Popliteus (right only)
Serratus anterior Levator scapulae
Pronator teres "\ - left only: Pronatos teres SR
Flaxorpoliels lonous 7 ° ¥ Flexor pollicis longus Quadriceps
Biceps brachi ; Pectoralis major clavicularis Shol Sarikin
Rhomboids only:
Pectoralis major stemalis t’ Supinator Pectoralis major clavicularis g?:l',[(‘)inem,us
Popliteus (right only) Latissimus dorsi Rhomboids Solous
Triceps brachii Supinator
Infraspinatus Middle trapezius Tibialis posterior
Utirac ioacaiia Latissimus dorsi
S A o THosps Quadratus lumborum
Pectoralis minor Middle, lower trapezius u et
Quadriceps Psoas
Sacrospinalis Diaphragm f
Sartorius iacus
S
Opponens pollicis . < Gracilis Infraspinatus Tiblalis anterior
Opponens digiti minimi l'.& g:ls:‘:zcnemms Sacrospinalis
\ Tibialis posterior Opponens pollicis Tensor fasciae latae
Psoas Opponens digiti minimi
[facus Piriformis

Gluteus maximus
Gluteus medius
Gluteus minimus
Peroneus longus
Peroneus brevis
Peroneus tertius
Flexor hallucis longus
Flexor hallucis brevis
Hamstrings
Abdominals

Tibialis anterior

Piriformis
Gluteus medius
Gluteus minimus
Hamstrings

Peroneus longus
Peroneus brevis
Peroneus tertius
Flexor hallucis longus
Flexor hallucis brevis

Gluteus maximus
Tensor fasciae latae

Obliquus abdominis
Levator ani

Rectus abdominis
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NOROVASKULER REFLEKS

e Hafif deri cekme NORMO-REAKTIF KAS

I
NOKTANIN PALPASYONU(TL)
e Birden fazla yonde arama yapin |

DiS-REAKTIF KAS

* Nabzi fark edene kadar (20 - 30 sn)

e Simetrik Noktalar: Senkron Darbe

Neurovascular reflex points of the muscles
on the skull

SR Deltoid
Pectoralis major sternalis Levator scapulae Gluteus medius

Subscapularis Tensor fasciae latae
Quadriceps
4.»—<$'>7 Ty Piriformis

ENV Hamstrings
Pectoralis major clav. . Trapezius (mlc;r"jﬁz,
Peroneals Abdominals o lower)
Tibialis ant. ] [ \

A\

Pectoralis major sternalis .

ENV
Pectoralis major clav.

Biceps brachii
Tibialis ant. .

' . ‘ Saertonus
/ 3 i \ racilis
/ Latissimus @ A
[ \
\
\ < . Teres minor \ s
b 1 Inf & | Gluteus maximus
‘;\\ o . | Adductors
/)
7 .Trapezius (upper) _/ |
¥
! : )

g o @ Psoas
A | /(“»76\
—~ \ / X Yo G
N/ e o

. ! Neck flexors
Neck extensors
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U AN
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BESIN VE ORGAN

Orthomolecular Substances

Organ (Meridian)

’ .
| ! » »

]
]
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BESIN VE ORGAN
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BESIN VE ORGAN

Muscle Organ (Meridian) Orthomolecular Substances

aArans Ve ’ A e M5 e ) M
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M.PSOAS

Noro Lenfatik Refleksler:

Anterior: Her iki tarafta gobegin 2 parmak yani.

Posterior: T12 ve L1'in transvers prosesleri arasinda.
Norovaskiler Refleks: Dis oksipital ¢cikintidan yaklasik 3 cm'ye (bir bucuk parmak), lateral her iki
tarafta.

llgili Organ: Bébrek.

llgili Besinler: Vitamin A, E, Su.

llgili Meridyen: Bdbrek

Sedasyon noktasi: R1 (plantar fleksiyonda ayak tabaninda 2. metatars basi hizasinda olusan
coklintide).

Test: Supin pozisyon: Kalca fleksiyonda (45°), abd (30°) ve ER, diz ekstansiyonda. Bir el karsi iliak

kresti, digeri tibianin distal 1/3'lGn{ ic malleol lizerinde sabitler. Hastadan, terapistin direncine

karsi kalca fleksiyonu ve ER istenir.
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SKa|9:| 12 1:‘ g1 22 Servike?l-iiomber
ervika —~ ~ Kal
Torakal 13 " -_— 'a 23 Servik;-%?)rakal
[ %22 Bozucu Alan-Odak
serl\znlkal 15 47 24 |El-servikal OZUCU dn- d
Diz 16 ‘ Diz **Bozucu alan olarak s6zu edilen durum aslinda
Torakal ¢ )
17 . lorakal vucudun gecirmis oldugu herhangi bir rahatsizlik
Torakal O 158 ‘ 28 Omz Torakal veya cerrahi girisimden sonra, biyolojik iyilesmenin

tam olarak gerceklesmemesi sonucunda, bunlarin

Omuz . ag o™ vicutta olusturdugu tepkimelerdir
Se[r)\i/;kal = “*Kronik enflamatuar bozucu odaklar: Sinizit gibi
Torakal f 37 To?ellial kronik enflamatuar bozucu odaklar viicudu strekli
Lomber 36 erflamatuar durumda tutar bu da hastalik hali
EL olusturur
Omuz-El- 35 OrxuzkEl
Ayak-torakal 34 To)r/:ke-ll *¢*Dis bozucu alan ve odagi

*¢*Yara izleri, Cerrahi izler, pirsing, dovme izleri
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DR. FZT. GAGLAR SOYLU
SBU Giilhane FTR Fakiiltesi
Ogretim Uyesi

e caglar.soylu@sbu.edu.tr
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