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Abstract  

Purpose: The purpose of this paper is to describe and evaluate a method to determinate PA by DT-

MRI, in Vastus Lateralis.  

 

Materials and Methods: Fourteen untrained healthy males (23.5± 4.5 years, 181.3± 12.5 cm, 

79.7± 25.5 kg, BMI 24.2±  8.6, (VO2max/body mass)< 55 ml O2/kg body mass) were studied. 

Diffusion tensor imaging (DT-MRI) Pennation angles (PA) were determined as the angle between 

the principal eigenvector and the longitudinal direction of femur. To evaluate the method 4 tests 

were conducted, 1) 1 person were used in a intra subject reliability consisting of 2*6 scans on two 

separate days, 2) comparing DT-MRI PA measurements compared with PA measured by protractor 

conducted in gluteus m. from a 40 kg pig, 3) 6 persons were test re-tested and finally 4) 14 persons 

were used to validate DT-MRI measurements with Ultrasonographic (US) PA measurements. 

 

Results: The intra subject reliability test showed a low SD (Mean(SD)), PA were 36.9(2.5) (day1), 

and 55.3(2.6) (day2), no correlation were found between DT-MRI PA measurements compared to 

PA measured by protractor, the test re-test revealed high reliability Pearson’s correlation coefficient 

R = 0.8746 (p < 0.05), standard deviation, SD = 5 degree with an offset on 6.588, Interclass 

correlation coefficient, ICC = 0.93. No correlation was found between DT-MRI PA measurements 

and PA measured by US. 

 

Summary: this study describes a DT-MRI method that can be used to describe muscle architecture 

in vastus lateralis. It has shown to be highly reliable within 5 degrees ICC > 0.90 which shows that 

the method is highly durable in descriptive studies. It showed no correlations with US 

measurements and it is not applicable in interventions studies where changes in PA are between 2-4 

degrees.   

 


