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Effect of isometric horizontal abduction on pectoralis major and serratus anterior
EMG activity during three exercises in subjects with scapular winging
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The am of thas stody was o deermane the efier of mometmc honbonad 2hducgon wsng Thera-dand
dumng shne exencises (Torward flexion, saption. and wall posh-up plos) in 5o hjects wath scapolar wang-
ng by mvestizaing the decromyogmphic (EMG) amphiude of the pocorals major, serams anenar
and e pechoralis majoreTrais antenior 2oty ratn. Twenry-foor males wath scapular wanging par.

tigpated in this shudy, The subject parfoamed the forward flexion, scaption, and wall poshup plus wath
2 withou ti sometnic hon aontal abdocSen using Thera-fand. Surface FMG was used o coliect the EMG

1..' Lo kg dataof theperorais majer and senmnis antemior dunng the thiee exacises. Twooway repeaed analyses
P, of variance wirh two within -sigect fac ors [ mameta ¢ honrontal ahducson cond iBon and exerise type)

were used o detenmine the statshca spnificnoe of peciorabs major and serrahos antenor EMC acovity
arnd the peciorals major|serEim anenor BWE aoomhy ratio. Pecfaraies major BMC actrty was sigrifi-
cantly kower donng forward flemion and wall push -up plus with isameinic honzontal sbhd uchion, and ser-
ratus ansenion EMO acivity was signfiantly geaer with isometac honzonad abdocson. Addhcmaliy,
the pecaoralis majorseTTaET nEToT ALTYVEY Taen was sem ficntly kower domng the foreard flewon
and wall posh-up ples with ssamemic hanrantal shduonion. The emls of this stody soggest tha womes-
ric honmontal abdoction wang Thera-fand @n be wmed & an effecive mathod to Geilitae the samats
anterioracnry and o educe S she pEToEll major 2oy J uring execises for aonaang serats
ameriar
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L Introdisction

The sematis antenor is the prmary muscle wsed to stshilize the
misdial border and infedor angle of the seapula and to prevent
winging and anteror tlting of the sapula (EBcamilla et 2l 2008;
Meumanii, 2002 )1 Acmedingly. weakness Tatigue, and stmormal
muscle firing petHems of the sematus anterior can caise shoulder
dysfunctions that den ate Frorm the narmal sépulahom el rinthin
Ml eine et al 20081 a3 well a8 glendlmeral and scapuloths-
tack: stk mbalanee (Cools et al. 2004; Hallitefim  anad
Krmhohn, 2006 Epecially, sapular winging can reqilt from
winzkness iof Hhe serr atus andsnar ifsell without nemve involvement,
even thowgh the mast common cuse i injury of the long thorsoc
nerves that itmery ate the sematus anterior {Dvir and Benme, 1978 ;
Wi tin and Fish, 2008 | Thesnelor e, thes sermatus anterior i a oous: of
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thetapeutic exencite protocals for the prevention snd rehabilite
tion of scapuler winging.

Many presviows studies have mvestigated diverse exemcies o
detenmine the met ellective exercite to elidt semahs antenar
sttivity mcluding open anl clased Janetic chain exercises (Cook
et al, 2007, Decker =t 2l 1995%; Hardwick et 2l 2006, Ludewig
et al, 2000 Marting =t 2], 2008, MoChere et al, 2004). OF these di
vere ekercked forwand fexon kel been routinely inclulsd i
shoulder rehabilitation programs (Blenbedker, 2006, Molznm
et al. 1993 and is reported o induce sermatis anterionr aotivity
greater than 4L of madmal sometric vohmisry oontration
{Wattanaprakombkul et a1 2011} Furthermare, the scaption and
push-up phis were Tound o consitendy elict serratus antenior
activity. gres ber than 20% of masimal isometric vohmtary contrac-
taon (Decker et 2l 19991 Thut these serdses have been recom
mended for increasing sematuy antenor activation. Decker #t al
1999 ) alaty neparted that the plus phase of push-up pus nduces
the highest average semats andennr sctivation 2 companed to 2
mumber of ather exercides wied in the study. Especially, the wall
push-up plus is commanly sdvocated becnce this maodified
push-ip phus & belivvsd o be a kess demandling exencise Tor clini-
cal use, aml it is generally recommended to ptients who cannot
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