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Purpose: The TFC is important for axial load transmission from the carpus to the ulna, and stability of the distal radioulnar joint. 
Injury to TFC may be traumatic or degenerative and are a common cause of ulnar sided wrist pain.1-3  Due to biomechanical 
importance of TFC, it would be useful to evaluate its function using noninvasive imaging techniques. The objective of this study was 
to determine sensitivity of quantitative T1rho MR of the Triangular Fibrocartilage (TFC) to its biomechanical properties, using 
cadaveric specimens.  
 
Methods:  MRI.  Human cadaveric wrists (n=5, 3 females) from aged donors were obtained and imaged at 3T (GE Signal HDx) using a 
wrist coil in the coronal plane. Morphologic sequence was a spin echo with fat suppression (PD FS; TR=2000 ms, TE=35 ms, FOV=60 
mm). Quantitative sequences included 3D MAPSS T1rho,4 tailored for long T2 tissues, and UTE T1rho,5 tailored for short T2 tissues. 
Scan parameters were TR=8.7 ms, TSL=0, 3, 10, 20 ms, FOV=80 mm for MAPSS, and TR=400 ms, TSL=0.02, 1, 5, 10 ms, FOV=60 mm 
for UTE sequence.  Indentation.  The samples were de-articulated and TFC was tested biomechanically. TFC surface was indented 
with a 1 mm diameter plane-ended indenter at 6 to 7 sites (1 mm apart) along the centerline spanning from the radial to the ulnar 
end (Fig.1A), to a depth of 0.1 mm. Resulting force was converted to Young’s modulus6 using the TFC thickness measured on MRI.  
Image Processing.  Using MATLAB, regions of interest (ROI) were created semi-automatically (Fig.1B), to determine local T1rho 
values near each indentation site, and to create color maps (Fig.1CD).  Statistics.  Pearson correlation was used. 
 
Results: Two samples were excluded from the analysis due to extensive calcium deposition. On non-calcified samples, TFC was 
clearly visible on morphologic images (Fig.1B, ROI), as a triangular tissue with low signal intensity. Using quantitative sequences at 
short TSL (Fig.1CD), the TFC was imaged with high SNR that enabled accurate fitting of T1rho parameter. Indentation modulus of the 
TFC ranged from 1 to 16 kPa, which is ~10% of that of the knee meniscus.7 Both MAPSS (Fig.1E) and UTE (Fig.1F) T1rho correlated 
significantly and negatively with indentation modulus. 
 

 
Figure 1.  (A) Axial photo of the disarticulated wrist.  (B) Coronal PD FS image overlaid with ROI outlining the TFC as well as local ROI 
matching indentation sites. Quantitative (C) MAPSS and (D) UTE T1rho images overlaid with color maps of T1rho values. Note 
generally lower values (D) found using UTE sequence. Plots of (E) MAPSS and (F) UTE T1rho values vs. indentation modulus. 
 
Discussion:  Biomechanical integrity of the TFC may be affected with wrist injury. The present results suggest sensitivity of 
quantitative T1rho measurements to biomechanical property of the TFC. While UTE T1rho correlated more strongly with indentation 
modulus than MAPSS T1rho, this remains to be verified using greater number of samples. Future work will include assessment of 
different pathology of the TFC, and comparison to histopathology.  
 
Conclusion:  Quantitative MRI is sensitive to biomechanical properties of the TFC. 
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