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Objective 

Head lifting strength is known to be associated with dysphagia with aspiration and in older 

adults. Shaker et al. reported that head lifting strength in stroke patients resulted in 

significant improvements in dysphagia. It has been reported that atrophy of the geniohyoid 

muscle(GM) or tongue muscle(TM) increases the risk of aspiration. In this study we aim to 

clarify the relationship between head lifting strength and submental ultrasonographic 

findings in stroke patients. Furthermore, we will identify the relationship between the 

findings and values of videofluoroscopic swallowing study(VFSS) in post-stroke dysphagia. 

Methods 

A cross-sectional study was performed in 15 patients, who had been recommended to 

undergo VFSS in our institution between August 2018 and June 2019. Head lifting strength 

was assessed by 4 indices: angle between the transverse line and the line from the mid-

tragus to the C7 spinous process(MNFA, Maximal Neck Flexion Angle), distance between 

the Inion and the floor of the bed(MHFL, Maximal Head-Floor Length), distance between 

the Gnathion and jugular notch(mCNL, Minimal Chin-Notch Length), distance between the 

tip of the tongue and the upper incisors during maximum protrusion(MTPL, Maximal 

Tongue Protrusion Length). MNFA, MHFL and mCNL were measured during maximum 

flexion of the neck in supine position. Two-dimensional views in the coronal or sagittal 

planes were used to measure the thickness and cross-sectional area of GM and TM. 

Anthropometric markers were measured, including body mass index(BMI), body surface 

area(BSA), circumference of calf(CC), upper arm(UAC)and neck(NC). A digital hand grip 

gauge (Takei 5401, Takei Scientific Instruments, Tokyo, Japan) was used to measure hand 

grip strength(HGS). The severity of dysphagia was evaluated using the videofluoroscopic 

dysphagia scale(VDS) and it represent oral and pharyngeal functions. Statistical analysis 

were done using correlation analysis prepared by PASW 18.0 for Windows, and the chosen 

level of statistical significance was <0.05. 

Results 

Demographic data and clinical characteristics of the enrolled patients are displayed in 

Table1. Correlation analysis showed that MNFA, MHFL, MTPL, CC, UAC, NC, HGS and BSA 



were correlated with sonographic findings(Table2). Correlation analysis showed that 

sonographic findings, especially TM area were correlated with VDS, especially oromotor 

subscale(VDS-O)(Table3). 

Conclusion 

This study demonstrated that submental sonography has a significant correlation with 

head lifting strength and preexisting sarcopenic index. Also, TM area has a significant 

correlation with oral phase dysphagia. Therefore, patients with underlying sarcopenia may 

have an effect on head lifting strength and dysphagia, so it may be helpful to have a 

sarcopenia assessment in patients with dysphagic stroke. In clinical settings, evaluating 

related muscles with submental ultrasonography may reflect head lifting strength or 

dysphagia symptoms. 

Table 1. Demographic and Clinical Characteristics of Subjects (n=15)



Table 2. Correlation between Clinical Characteristics and Sonographic findings (Pearson’s Coefficient, r)

Table 3. Correlation between Sonographic Findings and Videofluoroscopic Dysphagia Scale (Pearson’s 

Coefficient, r)


