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Abstract for Poster Presentation at the WFO Sydney 2010 

 

“Analysis and Correlation Study of Human Masseter Muscle with EMG, US & 
3D Imaging” 
 
NASER-UD-DIN, S., SOWMAN, P.F, DANG, H, TÜRKER, K.S,. THOIRS K, 

DREYER C.W., SAMPSON W.J.  

University of Adelaide, SA, Australia 

Form and function are inextricably intertwined in orthodontics. AIM: The current study 

aimed to objectively evaluate the masseter muscle- one of the key elevator muscles 

in the human masticatory system. METHODS: Study used electromyography (EMG), 

ultrasonography (US) and 3-D imaging (Mona Lisa®). Standard lateral cephalometrics 

was used as the gold standard. The first part of the study (n=28) evaluated masseter 

muscle spindle responses with EMG and correlated it to the vertical facial 

dimensions. 2N tooth taps produced principally excitatory reflex responses with a 

latency of about 17ms post-stimulus. In the second part of the study the same cohort 

participated in US evaluations where EFOV (Extended Field of View) scanning was 

utilized. Finally, 3D optical scanning was utilized and previous data correlated. 

RESULTS: Correlation was strongest between the derived measure of masseter 

length and spindle reflex strength during jaw closure (r = -0.49, p = 0.008). 

Spearman’s rank order correlations showed statistical significance for area from US 

and ramus height (Ar-Go) with r= 0.85 (p<0.001). Overall, repeatability for thickness 

of the masseter muscle was good (Dahlberg 1.17). Pearson correlation coefficients 

showed significant relations with Co-Go and area of masseter muscle derived from 

ultrasonography r=0.81 (p=0.01), and for Go-Me to facial width from 3D imaging with 

r=0.83 (p=0). High statistical significance (p< 0.0001) for curvilinear measurements 

was present as compared to the linear counterpart with paired t-test. 

CONCLUSIONS: The study endeavoured to develop predictive equation to be used 

as non-radiographic surrogate values for facial proportions without multiple 

investigations. 
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