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Real-time visual feedback can be used to activate scapular
upward rotators in people with scapular winging: an
experimental study
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Question: Can real-fime visual fesdback facilitate the activity of serratus antenior in individuals with scapular winging during
shoulder fledion? Design: Comparative, repsated-measures eperimental study. Participants: Minstsen subjects with
scapular winging. Intervention: Participants performed isometric shoulder flexion at 60° and 907 with and without real-time
visual feedback using avideo camera to monitor scapular winging. Quteems measures: Activity in the uppsr tmpezius, kwer
tapezius, and semratus anterior muscles was measumed using surface elsctrormycgraphy. A video mation analysis system
measured the displacemant of a marker attac hed to the acromion in the frontal and sagittal planss. Results: Visual feedback
significantly increased activity in the upper trapszius at 60° of shoulder fleion by 2.3% of maximum voluntary isometric
contmction (95% Cl 07 1o 4.0). Visual feedback ako significantly inceassd activity in the serratus anterior at 80¢° and 907
of shoulder flexion, by 3.0% (95% Cl 2.3 to 3.8) and 5.9% (95% Cl 3.3 to 8.5) of maximum voluntary isometric contraction
respectively. These effects equated to effect sizes from 0.29 to 0.46. Visual feedback also significantly improved movement
of the acromion supericy at 8 of shoulder flexion and anteriory at 60° and 907 of shoulder flexion. Conelusien: Real-time
wisual feedback can be used to activate the uppsr trapezius and sematus anterior muscles and to improve movement of the
scapula during shoulder flexion in peoplewith scapularwinging. [Weomn J-H, Kwon O-Y, Cynn H-5, Lee W-H, Kim T-H, ¥iC-H
(2011} Real-time visual feedback can be used to activate scapular upward rotaters in people with scapular winging:
an sxparimental study. Jeumal of Physiothermpy 57: 101-107]
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Introduction and winging of the scapula (Ludewig and Cook 2000,
Lukaziewicr et al 19990, In particular. cver-activation of the

upper trapezius and reduced activity in the lower trapezius

Shoulder pain is a common problem. The incidence is

116 per 1000 person-years in Dutch peneral practice
(Bot et al 20057, with reports of the prevalence in various
populations ranging from 7% to 6% (Adebajo and
Hazleman 1992, Cunningham and Eelsey 1984, Mevers
et al 1982, Reyes Llerena et al 20000, Abnormal scapular
position and movement are associated with shoulder pain
and glenchumeral joint impingement syndrome (Cools et
al 2003, Kibler 1996). Scapular dysfunction may arise from
musculoekeletal factors — including sustained abnormal
posture (Rempel et al 2007), epetitive movements that
deviate from normal mowvement patterns (Madelaine et
al 2008), or glenohumeral and scapulothoracic muscle
imbalance (Cools et al 2004, Hallstrom and Karrtholm
2006) — or from neurclogical abnormalities. Co-ordinated
activation of the scapular upward rotators is essential for
normal scapulohumeral thythm.

and serratus anterior muscles during shoulder flexion may
contribute toabnormal scapulohumeral rhythm and scapular
winging (Cools et al 2004, Cools et al 2007, Ludewig and
Ciook 20000, Kendall and colleagues (1993 and Sahrmann
{2002y also emphasize weakness of serratus anerior as an
etiological factor for abemrant scapular mechanics.

Several pushup and wall sliding exercises have been
developed for mhabilitation and in the sports field 1o
activate serratus anterior { Hardwick et al 2006, Ludewig
at al 20043, However, bacause the scapula is located behind
the rib cage, it is not possible for the patient to monitor
scapular movement visually during these exercises. Thus,
for effective training of serratus anterior, the exercise must
be supervised to ensure that the load applied to the upper
limb is appropriate and does not cause scapalar winging.



