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Revision de estudios sobre la medicion del movimiento escapular



Table Eu:np.l:lr rolaficns measured |:3r variows authors

Author Method Range of arm motion Mean scapular motion
Inman et o, 19447 2D radiographs Flexion 307150° == 50" Upward rofghion
(estimated from graph| 25" Clavicle elevafion
30" Clavicle posterlor rokofion
FPobd 30-150" ™= 40" Upward rofgtion
30" Clavicle dlevation
30" Clavicle pesterior rotofion
Doody et al, 19704 20 gonlomekry SPobd 5-176" == 59" Upward rofglion
Poppen and Walker, 1974 festimated 20 rodiographs P abd 0%150° 54" Upward rofafion
from regression equation| 40" Postertor flt *twising”)
Kondo et al, 1984'1* 30 double rodiograph~ SPobd O"max == 607 Upward rofglion
24" Postertor fl
8" Int rofahon ["medial F]
Bogg and Forrest 19882 20 pholographic SPabd 0-148" ™= &4" Upward rofgtion
Johmson ef ol 1993° (meon of 2 testers)* 30 elecromogneic PP obd 021207 32" Upward rofation
digifizer stafic) 9" Postertor filt
&” Int rofation [*profochon”]
McGuode efdl, 199513 3D elchomognefic 5P abd 0~135° 32" Upward rofation
digittzer (siafic) 31" Postertor il

McClure P, et al. J Shoulder Elbow Surg, 2001.



Table Scopular rofalions measured by various authors

Authar Method Range of arm mation Mean scapular mation

VON 087 HeIM Gna FTonk, |¥YD<: [EsIMaled  JU SIECTOMECNONICOl  HEXION U-180° ey O UPWATD rowINON
from grophs)*® digiizer safic] 30" Posterior it
~25° Int rofation [*refraction”]
-22° Clavicle profraction
107 Clavicle elevation
FPabd 0-180° == 407 Upward rofafion
30" Posterior flt
-25° lnmhm [*refroction”|
-22° Clavicle profraction
107 Clavicle alevation
Ludewig et d, 19962 3D electromachanical 5P abd 0°-140° 34" Upward rofafion
digiizer (stafic) 157 Posterior flt
-13° Int rofotion
Meskers af al, 19981¢ halues estimated 3D elactromagnetic Flexion 0~-150° ™= 58" |pward rofafion
from graphs)* digiizer quasksiatic) 24" Posterior ilft
0" Int rofotion (" protraction®)
FPabd 0™150° = 80" Upward rofation
13° Pasterior fit
3" Int rofation (" protraction®)
Current study (McClure ef dl|* 3D elactromagnetic Flaxion 16™153" ™= 44° Upward rofofion
continuous fracking 31° Postertor filt
-26° Int rofotion
-20" Clavicle profraction
9° Clavicle elevation
SPabd 11%147° == 50° |pward rofation
30" Posterior flt
-24° lnmhm
-21° Clavicle profraction
107 Clavicle alevation




F ORIGINAL RESEARCH Keith M. Baumgarten, MD'
o A NOVEL TECHNIQUE FOR DETERMINING Roy Oshorn, MS, DPT, OCS?
SCAPULOHUMERAL TRANSLATION: A CASE-CONTROL  William E. SChWBiﬂlﬂ;. PhD*
“2  AND INTER-RATER RELIABILITY STUDY Jay Eidsncss, PT, MS
Drew Schelhaas, PT, MS§*

Table 2. Inter-rater reliability of scapular translation

MEASUTEETLS.

Test Measurement Position 1CC
Resting Position 0.996
Vertical Flexion Translation 0.608
Vertical Scaption Translation (0,704
Horizontal Flexion Translation 0.697
Horizontal Scaption Translation (0,723
All Horizontal Measurements 0.712
All Vertical Measurements 0.753
All Flexion Measurements 0.616
All Scaption Measurements 0.807

Participantes: 10 sujetos asintomaticos (25-50 afnos).



Assessment of scapulohumeral rhythm for scapular plane
shoulder elevation using a modified digital inclinometer

Jason S Scibek, Christopher R Carcia World | Orthop 2012 June 18; 3(6): 87-94

Table 1 Humeral elevation increments, mean scapular up-

ward rotation measures, and scapulohumeral rhythm ratios

IS5 2218-55836 (online)
© 2012 Baishideng. All rights reserved.

Shoulder elevation Mean scapular Scapulohumeral rhythm
INCrements upward rotation {4 5D)

oe-1207 3393 (6.50) 2.34:1
or-30° 073 491) 40 05-1
30°-6lr 1099 (7.18) 1.731
a0 843617 2.55:1
a0"-120" 1578 (7.01) 0.90:1
or-30° 073491 40051
30" 45° 5.69 (2.33) 1.64:1
45"-60° 9.29 (6.15) 1.83:1
e0"-73" 3.15 (3.67) 3.76:1
7a-agr 929 (5.83) 1.83:1
a0 120" 15.78 (7.01) 0.09:1

Participantes:

13 sujetos saludables (21.46 £ 1.13 anos).



Journal of Biomechanical Engineering, 2001

Dynamic Measurements of Andrew £ Karfuna
Three-Dimensional Scapular Lori A. Michener

Kinematics: A Validation Study Brian Sennett
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Participantes: 8 adultos jovenes saludables.



scapul upward sotabon [deg

Direct 3-dimensional measurement of scapular
kinematics during dynamic movements in vivo

Philip W. McClure, PhD, PT @ lori A. Michener, MEd, PT, ATC b Brian J. Senneff, MD,= and
Andrew R. Karduna, PhD 9 Glenside and Philadelphia, Pa, and Richmond, Ve
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Participantes: 8 adultos jovenes saludables.



_Sports Med 20092 37 (8: 663685

Shoulder Muscle Activity and Function
in Common Shoulder Rehabilitation
Exercises

Rafael F. Escamilla,'? Kyle Yamashiro,* Lomitie Paulos' and James R. Andrews'*

Table VL Mean (£ SD) tubing force and glenohumeral and scapular electromiograph (EMG), nomialized by a maxdimum voluntary isometic
contraction (MVIC), during ehouldar exarcieas using elastictubing, Data for musclas with EMG amplitude =459 of an MVIC are set in bold italic
typa, and thase exarcisas are congidered to be an effactive challange for that muecle (adaptad from Meyers et al., ! with parmisaion)

Exeicise Tuping Pectorals Latissimus  Biceps  Triceps  Lower Rhomboids  Semsatus
foree  major dorsi EMG  Drachi  brachi  trapezive  EMG antatior

N) EMG (BMVICY  EMG EMG EMG (GMVIC)  EMG
(%MVIC) (GMVIC)  (EMVIC)  (GMMIC) (%MVIC)

D2 diagonal pattern extension, 30411 3630 26+37 64 2+15 Mid  82+82 56136
horizontal adduction, IR
(throwing acceleration)




ORIGINAL RESEARCH

: ELECTROMYOGRAPHIC ACTIVITY OF SCAPULAR
A MUSCLES DURING DIAGONAL PATTERNS USING
ELASTIC RESISTANCE AND FREE WEIGHTS
=

Dexter Witt, PT, DPT, OCS!
Nancy Talbott, PT, PhD?
Susan Kotowski, PhD, CPE

Participantes: 6 hombres y 15 mujeres saludables,
entre 21-37 anos.

Realizaron 3 repeticiones, con 20 s de descanso.
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80 - Serratus Anterior
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D1FW D2FT D2FW
Pattern and Type of Reslstance

Percent of NIVC

D2 flexion activa el 40% de la CVM del Trapecio y el
serrato anterior.

D1 activa el serrato anterior, con menor activacion del
trapecio medio e inferior.

Se recomienda la resistencia del elastico.
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SHOULDER MUSCULATURE ACTIVITY AND

STABILIZATION DURING UPPER
EXTREMITY WEIGHT-BEARING ACTIVITIES

Marisa Pontillo, DPT=

Karl F. Orishimo, MSP

Ian J. Kremenic, MEng®
Malachy P McHugh, PhDP
Michael J. Mullaney, DPT®
Timothy Tyler, MSPT, ATCS

Participantes: 15 sujetos saludables (10 hombresy 5

mujeres); edad 30 + 6 anos.
Mantuvieron la postura por 20 s.



Muscle Floor Green Blue Condition Main Effect
%MVC (SD) | %MVC (SD) %MVC (SD) (p-value)

Anterior Deltoid 11.0(7.2) > | 99(7.0 9.7 (7.0) 0.023*

Posterior Deltoid | 12.5 (8.5) 12.1 (9.1) 12.0 (8.3) 0.506

Infraspinatus 26.3 (10.0) 26.0 (9.9) 25.4 (10.5) 0.656

Lower Trapezius 16.2(8.9) > | 154 (9.4) 14.5(8.2) 0.029*

Upper Trapezius 4.6 (4.6) 43(4.1) 43 (4.1) 0.103

Serratus Anterior | 15.0(9.3) » | 13.5(9.2) 13.0(9.6) <0.001*

Pectoralis 8.7 (7.2 9.6 (8.6) 9.6 (8.1) 0.135

Triceps 23.1 (11.6) 25.1(12.8) > | 25.1(12.5) > | 0.002#

(*) EMG activity decreased as task stability decreased.  (#) EMG activity increased as task stability decreased.

La actividad EMG del deltoides anterior, trapecio inferior
y serrato anterior disminuye en las superficies inestables
y aumenta la del triceps.

Se requiere el entrenamiento en diversas superficies.



J Electromyogr Kinesiol 2010 August ; 20(4): 619626. do1:10.1016/ jelekan 2009_12.001.

Repetitive Eccentric Muscle Contractions Increase Torque
Unsteadiness in the Human Triceps Brachii

Andrew J. Meszaros, PhD!, Masaki Iguchi, PhDZ Shuo-Hsiu Chang, PhDZ, and Richard K.

Shields, PhD2
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Participantes: 17 hombres jovenes saludables.



74 Ihe Open Medical Informatics JTournal, 2010, 4, T4-80

Classification of Upper Limb Motions from Around-Shoulder Muscle
Activities: Hand Biofeedback

r * N N 0
Jose Gongzalez . Yuse Horiuchi and Wenwel Yu

| Sensor 6

b

Participantes: 4 hombres jovenes saludables.






