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Visualization and quantification of mechanical stress in the posterior shoulder
capsule and development of effective exercise therapy

Naoya, lida
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The tightness of the posterior shoulder capsule is closely related to the
throwing shoulder injury. So far, there has been no consensus on the effective stretching position
for the posterior capsule. This study showed that the ultrasound shear wave elastography can
estimate non-invasively the passive tension of the capsule. Based on this finding, we investigated
the effective stretching positions for the posterior capsule in fresh frozen human specimens and
baseball players. As a result, shoulder internal rotation stretching at 30° of scapular plane

elevation was the stretching position in which passive tension was strongly applied to the posterior
capsule.



400g

0.882

15

15

10

0.901

15

25¢



Mid-PC

S5mm

ROI; 5mm :Labrum
-

e
::.:I

50g of force 200g 400g

~
Q
=3

-
@
=]

Shear modulus (kPa)
-
w [=3
8 8

200

150

100
LR

y = 0.2205x + 37.845 50
R2=0.8903

y =0.2924x + 35.366
R2=0.96277

o

T T T " 0+ T T T y
100 200 300 400 0 100 200 300 400
Passive load (g)

2
2
50 oo e 2
© . Baseball players group
L e MPC
o L1 H B L] Nonthrowing group _ 11SP
=
-8 20018 (- |- 5
1S
j =
S 10 T
Q
<
n o,
MPC IPC  SISP IISP ™ PD
3
60° 3A
30° 3B
A
= *: p<0.05 vs Rest
© 60
& * *
$ 4
=
o
o
£ 20
©
[}
a0
g Q ,,’Q (OQ ,,’Q Q)Q ,,)Q Q)Q ,,)Q bb
® YRR P & & X
AR AN T
B *: p<0.05 vs Rest
T 60 *
=
ERN)
3
o
o
E 20
| -
©
(U]
¥ o
v o
Qg’;’}' o QQ’Q Q\bQ
3 A
Rest 0 FI130 30°
Scap30 30° Scap60

Mid-PC
Inf-PC
ROI
IPC
™
30°
Scap30 HAdd
FI30
B
F160 60°
60° Abd30

SISP
PD



30°

Shear modulus (kPa)

50

40

30

20

10

50

40

30

20

10

Abd60 60°

30°

Middle posterior capsule

Inferior infraspinatus

50

40

30

20

10

50

40

30

20

10

Ext30 30°

Inferior posterior capsule

Teres minor

HAbd 60°

[] Resting [} Stretching

50

40

30

20

10

0

50

40

30

20

10

Superior infraspinatus

Posterior deltoid



4 4 0 1

Naoya lida, Keigo Taniguchi, Shogo Soma, Kazuya Saizaki, Hajime Toda, Kota Watanabe, Masaki
Katayose

Posterior shoulder capsule of the dominant arm is stiffer in baseball players than that in non- 2022

throwing population

Journal of Shoulder and Elbow Surgery -
DOl

10.1016/j . jse.2022.01.119

Naoya lida, Keigo Taniguchi, Kazuya Saizaki, Shogo Soma, Hajime Toda, Masaki Katayose 4

Elasticity of baseball players’ posterior shoulder capsule during internal rotation stretching 2021

at 30 degrees of scaption

Translational Sports Medicine 788-797
DOl

10.1002/tsm2.282

Naoya lida, Keigo Taniguchi, Kota Watanabe, Hiroki Miyamoto, Tatsuya Taniguchi, Atsushi 30

Teramoto, Masaki Katayose

Effective stretching positions for the posterior shoulder capsule as determined by shear wave 2021

elastography

Journal of Shoulder and Elbow Surgery 1186-1195
DOl

10.1016/j . jse.2020.08.021.

Naoya lida, Keigo Taniguchi, Kota Watanabe, Hiroki Miyamoto, Tatsuya Taniguchi, Mineko 99

Fujimiya, Masaki Katayose

Relationship between shear modulus and passive tension of the posterior shoulder capsule using 2020

ultrasound shear wave elastography: A cadaveric study

Journal of Biomechanics

109498-109498

DOl
10.1016/j . jbiomech.2019.109498




76

2021

30°

32

2021

70

2019

5th Muscle Biomechanics Imaging Seminar

2019







