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Objective   
Some stroke patients may experience a reduction in mobility even though they have little 
motor or sensory deficit in the affected limb. Decreased control of trunk muscles is 
recognized to be the main reason in these cases and the importance of facilitating trunk 
stability is widely known in the course of rehabilitation. However relations between 
individual trunk muscle and the balance function are not sufficiently revealed. In this 
study, we measured thicknesses of trunk muscles in resting and contracted state by 
ultrasonography and identify the relationship between each muscle and balance function 
of mild stroke patients.     
 
Methods   
45 patients (27 males, 18 females; mean age 65.4 ± 13.2 years) with hemiparesis were 
enrolled and their scores of manual muscle test(MMT) in the affected legs were 4 or 
more. To measure the contractile ability of trunk muscles, we used ultrasonography by 
measuring the thickness of trunk muscles in both affected and unaffected side at rest and 
consecutively at contraction during proper motion. Measured muscles are rectus 
abdominis(RA), external oblique(EO), internal oblique(IO), transversus abdominis(TA), 
paravertebral muscle(PV) and iliopsoas(IP). Contractile ability was calculated by dividing 
the active thickness by the resting thickness. Ratio of contractile ability was calculated by 
dividing the unaffected side contractile ability by affected side contractile ability. For the 
functional evaluation of trunk balance, Scales for the assessment and rating of 
ataxia(SARA), Berg balance scale(BBS) and Timed up and go test(TUG) were conducted. 
We used student T-test to compare the Result of contractile ability of affected versus 
unaffected muscles, and Pearson's Correlation to get relationship between contractile 
ability or contractile ability ratio of each muscle and Results of balance assessments.     
 
Results   
General characteristics of the participants are described in Table 1. The average of age 
was 65.4 ± 13.24 years, and the average of NIHSS score was 3.40 ± 3.63. As the Result of 
hemiparesis, contractile ability of the affected side was confirmed to be decreased 
significantly in all measured muscles except TA. [Table 2] By the Pearson's correlation, the 
muscles which have significant correlation with balance scales were RA, and IO of the 
unaffected side and PV of the affected side. The ratios of contractile ability of RA, EO, IO, 
PV and IP had statistically significant correlation with Results of all balance scales of 
SARA, BBS and TUG.     
 



Conclusion   
In mild hemiparetic stroke patients, the contractile abilities of trunk muscles have 
correlation with balance function. Ultrasonographic measurement of trunk muscles can 
provide additional information about proper evaluation of functional deficit and to make 
selective rehabilitation training promoting balance function in mild stroke patients.   
    
 

 
 

 
 



 


