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Jeannerod M : The timing of natural prehension movements, J Mot Behav. 1984 Sep;16(3):235-54
Patrick H McCrea.Biomechanics of reaching: Clinical implications for individuals with acquired brain injury. Disabil Rehabil. 2002 Jul 10; 24(10): 534-541.
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Jeannero d M : The timing of natural prehension movements, J Mot Behav. 1984 Sep;16(3):235-54
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Edwards D.E : Ananalysis of normal movement as the basis for the development of treatment techniques.In:Neulogical Physiotherapy(ed.S.Edwards),pp.35-67, Harcourt Publishers Limited,Edinburgh
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Figure 1. Various depictions of trapezius. a and b, Upper
trapezius disposed to pull upwards on the acromion or
spine of the scapula (a, from Perry': b, fram Basmajian
and Slonecker?). ¢, Trapezius as depicted by Poirier and
Nicolas®, showing the transverse orientation of the
cervical trapezius. d, Cervical trapezius as depicted by
Hollinshead®, correctly having a transverse orientation
but ascribed an upward vector.

Johnson G et al.(1994)Anatomy and actions of the trapezius muscle.
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Akito K.Activities of the medial and lateral hamstrings and gluteus maximus during forward-reaching in a sitting position. J. Kansai Phys. Ther. 16: 43-47, 2016
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De Baets L et al :

Three-dimensional kinematics of the scapula and trunk, and associated scapular muscle timing in individuals with stroke, Hum Mov Sci. 2016 Aug;48:82-90
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De Baets L et al : Three-dimensional kinematics of the scapula and trunk, and associated scapular muscle timing in individuals with stroke

. Hum Mov Sci. 2016 Aug;48:82-90
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Donald A.Kinesiologic considerations for targeting activation of scapulothoracic muscles - part 1: serratus anterior. Braz J Phys Ther. 2019 Nov-Dec; 23(6): 459-466.
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Takashi HAYATA.Trunk function during arm elevation movement : J. Kansai Phys. Ther. 17: 23-32, 2017
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Borsa PA et al : Scapular-Positioning Patterns During Humeral Elevation in Unimpaired Shoulders, J Athl Train. 2003 Mar;38(1):12-17
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(Braman JP, et al: In vivo assessment of scapulohumeral rhythm during unconstrained overhead reaching in asymptomatic
subjects. J Shoulder Elbow Surg 18: 960-967, 2009 £D %)
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(Ludewig PM, et al: Motion of the shoulder complex during multiplanar humeral elevation. J Bone Joint
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scapular plane
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Figure 13. Functional anatomy in the 90° abducted shoulder

Figure 11. Functional anatomy in the adducted shoulder in in neutral rotation. The entire inferior glenohumeral ligament
neutral rotation. The superior glenohumeral ligament (SGHL) Figure 12. Functional anatomy in the 45° abducted shoulde: (AB + PB) cradles the humeral head preventing inferior trans-
is the primary capsuloligamentous restraint. The middle in neutral rotation. The anterior band (AB) is the primary lation, although the posterior band (PB) appears to be most
glenohumeral ligament (MGHL) and anterior (AB) and poste- restraint resisting inferior translation. Superior glenohumera important. SGHL, superior glenohumeral ligament; MGHL,
rior (PB) bands of the inferior glenohumeral ligament complex ligament (SGHL) and middie glenohumeral ligament (MGHL, middle glenohumeral ligament.

remain lax. The coracohumeral ligament is not shown. B 1 PE,Dosterior. band)

Warner JJ, et al. Static capsuloligamentous restraints to superio [-inferiortranslation of theGlenohumeal joint.Am J Sports Med, 20(6) :6 75-685. 1992
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Observations of the Function of the Shoulder Joint. Clinical Orthopaedics and Related Research: September 1996 - Volume 330 - Issue - p 3-12

=8 R-fb:BOEBHEELCETEE L OBR. EPEET 30 (Suppl): 157, 2003.
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80 3.62 (1.88-4.59) *=* 80 0.79 (0.76-0.82)
90 335 (2.62-514) ** 90 0.79 (0.76-0.81)

Observations of the Function of the Shoulder Joint. Clinical Orthopaedics and Related Research: September 1996 - Volume 330 - Issue - p 3-12
Electromyographic analysis of the pectoralis major at different angles of the shoulder joint during horizontal flexion Takamitsu KUSUNOKI. J. Kansai Phys. Ther. 15: 45-48, 2015
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David H. Hawkes.Patterns of muscle coordination during dynamic glenohumeral joint elevation: An EMG study. PLoS One. 2019; 14(2): e0211800. Published online 2019 Feb 8.
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Yoshimasa S et al.Anatomical and functional segments of the deltoid muscle:J Anat. 2011 Feb; 218(2): 185-190. Posterior



FEREFREDREE

O bERDZE EICIIRTERE, EIEE T Ak, ZERHOMRANEHHIEELLD
OBEEOARREMR, FRLA - EHEBADOFRTHIESNTEY, ThoZziBRITBZICIIBEREDTFIA AV MHEE

O Bigs THRESRER2ICHS &, EREVFTHEIEE LY, BRLEA - EHEAMILRALT 4 A RS, 0D
RESERAOCEEE &Y, RENLGNEZEVTLES. REFCLBEGIOREL L TEREIEHREN/ZITON
5. EBEZEREREAIE, ERiBZ LANESTHHENH D

OBFRBOREEEICRBEAED’HZ I LHAHRICEATE(LENH S

2, < N
/N _: cal
g 5‘ 5

dimensiona computé""tomograp y study of the morphology of the scapula with reference to reversed shoulder prosthesis:J Orthop Surg. 2008; 3: 49

Carlos T et al.Cadaveric and three-



R R BRI DR TE

R,

~
|}

-~
®

o
E— 4

%

Carlos T et al.Cadaveric and three-dimensional computed tomography study of the morphology of the scapula with reference to reversed shoulder prosthesis:J Orthop Surg. 2008; 3: 49
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V T Inman, J B Saunders, L C Abbott. Classical Article Clin Orthop Relat Res. 1996 Sep;(330):3-12.0bservations of the function of the shoulder joint. 1944
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Effect of electrical stimulation to long head
of biceps in reducing gleno humeral subluxation after stroke
J Bala Manigandan et al.(2014) & V) E5| A
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Role of the long head of the biceps brachii muscle in axial humeral rotation control (Eshuis R ert al.2012)
Kumar VP et al.(1989)The role of the long head of biceps brachii in the stabilization of the head of the humerus
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Tahle 2
Mormalized EMG activity 100 ms post perturbation {expressed as % of MVIC) (N =17)",
External rotation Internal rotation
perturbation perturbation
Condition®  Muscle® Mean (955 CI) Mean  (95% )
UnExp Anterior deltoid 3 (0.9 to 43) 3 (0.8 to 45)
Posterior deltoid 5 (1.4 7.7 [ (3.1 to94)
Infraspinatus 3 (2.0 to 4.5) 9 (6.1 o0 11.8)
Subscapularis 10 (5.1 o 15.3) 3 (1810 3.9)
Supraspinatus 1 (0.8 0 1.9) 2 (0.7 o 23)
Exp Anterior deltoid 4 (23 to59) 4 (2.1 o G.2) devic ) J -
Posterior deltoid 8 (44t0109) 19  (134t025.1) e 3 X . _Restrictive
Infraspinatus q (5.3 wll.8) 2B° {21 to 35.4) Strapping
Subscapularis 37° (255t048.1) 8 (5210 113) i
Supraspinatus 5 (22 10 7.0) 11 (6.3 1o 16.4)
Electrogoniomeser
UnExp = unexpected, Exp — expected, g

*Loss of data due o displacement of electrodes resulted in incomplete data sets for
some participants,
* Significant difference between conditions for each perturbation direction P<0.001,

P Significant difference between muscles for each perturbation direction P<0.001. Fig. 1. Subject testing position during unexpected perturbation trials.
¢ Main muscles opposing movement during rotational perturbations.

Day A et al.(2012)The stabilizing role of the rotator cuff at the shoulder--responses to external perturbations.
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David H. Hawkes.Patterns of muscle coordination during dynamic glenohumeral joint elevation: An EMG study. PLoS One. 2019; 14(2): e0211800. Published online 2019 Feb 8.
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A. Biceps brachii E B. Triceps brachii
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Christa M et al.Motor Impairment-Related Alterations in Biceps and Triceps Brachii Fascicle Lengths in Chronic Hemiparetic Stroke. Neurorehabil Neural Repair. 2018 Sep;32(9):799-809.
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Lam P et al : A haptic-robotic platform for upper-limb reaching stroke therapy: preliminary design and evaluation results, J Neuroeng Rehabil. 2008 May 22;5:15
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NudoRJ, etal : Reorganizationofmovementrepresentations inprimarymotorcortexfoowing focalischemicinfarctsinadultsquirrelmonkeys,JNeurophysiol75: 2144-2149,1996
BiernaSkiel,etal : Enrichedrehabilitativetrainingpromotes improvedforelimbmotorfunctionand enhanCeddendriticgrowthafterfocal ischemicinjuryJNeurosci 21 :5272-5280, 2001
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Table 2. Comparison of shoulder function within the study and control groups and between the study and control groups.

Study group (n=18) Control group (n=18) Between-group Mean change
Variables ‘ P-values
Pre-test Post-test Pre-test Post-test (95% C1) Study group  Control group

SSD (mm) 10.8610.64* 6.21+1.64** 10.8810.9 8.81+1.44" 0001 4.71%1.72* 2.86+2.16
(~3.635-1.542)

SP (degree) 15.33£3.95 11.5£3.33"* 14.0143.49 12.4443.39" 8099 3.83+1.72* 1.5610.61
(-3.224-1.335)

FMA (scores) 7.2844.02 19.5+8.43* 6.67%5.32 10.5%7.77* ne 12.2246.31* 3.83+2.87
(3.505-14.495)

MFT (scores) 4.01+1.87 10.39+4.04** 3.83+3.24 6.22+461" g 6.39+3.05* 2.39£1.50
(1.229-7.104)

* Mean # standard deviation (SD). * Significance of the difference within groups; * significance of the difference between groups.
Pre-test was performed before the intervention, and post-test was performed after four weeks. In the pre-test comparison
between the study and control groups, there was no significant difference (P>0.05). The significance level was set at P<0.05 for
differences between the two groups. Cl - confidence interval; SSD ~ shoulder subluxation distance; SP — shoulder proprioception;
FMA - Fugl-Meyer assessment; MFT - manual function test.

Kyeoung Man Jung et al.The Effects of Active Shoulder Exercise with a Sling Suspension System on Shoulder Subluxation, Proprioception, and Upper Extremity Function in Patients with Acute Stroke:Med Sci Monit. 2019; 25: 4849-4855.



