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MSK Imaging

Hennig et al., Magn Reson Med. 1986;3:823-833. 
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Üstün Aydıngöz et al., RadioGraphics 2022; 42:1398–1414
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Glenoid Bone Loss Assessment

Laura Carretero-Gomez et al., Skeletal Radiol (2024). https://doi.org/10.1007/s00256-024-04830-0
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Comprehensive MSK
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5-min 3D isotropic 0.8mm3



Healthy 
Control

Patient with 
osteoarthritis (OA)

Rauscher et al., Radiology: Volume 249: Number 2—November 2008

Increased T2* associated with Disease



Einarsson et al., Osteoarthritis and Cartilage Open 2 (2020) 100061

Normal Degenerated

Increased T2* is Correlated with 
Disease Severity



Beaman et al., J Am Coll Radiol 2022;19:S473-S487.  Florkow et al., J Magn Reson Imaging 2022;56(1):11-34. 

UTE/ZTE’s Challenges
• Low resolution
• Long scan time

Goal: Accelerate Mecho-UTE using CG-SENSE & DLR



TE1 = 0.096 (ms) TE2 = 2.396 TE3 = 4.696 TE4 = 6.996

Methods: 5.8-min 3D-isotropic 0.8mm3 UTE

• One volunteer & 4 patients prior to surgery (Canon’s 3T MRI) and CT

• Retrospectively under-sampled factors: 2, 3, 4, and 5 (i.e., 1.2-min)

• Reconstructed with (1) Gridding (GRID) and (2) CG-SENSE+DLR (DLR)

• Full-Width at Half-Maximum (FWHM)  & Relative Edge Sharpness (RESH)



Pruessmann et al., Magn Reson Med. 2001;46:638-651.   Maier et al., Magn Reson Med. 2021;85:1821-1839. 
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CG-SENSE 
reconstruction

Pruessmann et al., Magn Reson Med. 2001;46:638-651.   Maier et al., Magn Reson Med. 2021;85:1821-1839. 
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Representative Reconstructions



GRIDDING CG-SENSE + DLR

Line profile of a 5.8-min GRID Line profile of a 5.8-min GRID

Representative FWHMs



Full-Width at Half-Max (FWHM)

GRID:
2.7 mm

DLR:
2.4 mm



24% Narrower FWHM with DLR



Relative Edge Sharpness (RESH)

RESH = 
PDLR
PGRID

 = 1.8

Lebel et al., ArXiv200806559



2.3X Higher RESH with DLR



Conclusions
• Feasibility of <2-min 3D-iso mecho UTE

• 10-12-min one-stop-shop comprehensive 
MSK. Reduce logistics & costs, and 
eliminate radiation exposure (pediatric)

7.5-min 
1-Average 
with DLR

14.5-min 
2-Average 
w/o DLR

Comprehensive MSK



Conclusions
• Feasibility of <2-min 3D-iso mecho UTE

• 10-12-min one-stop-shop comprehensive 
MSK. Reduce logistics & costs, and 
eliminate radiation exposure (pediatric)

• Future work:
• Larger patient cohort
• Automatic segmentation
• Improve resolution & sharpness 
    using DL-based super-resolution

Comprehensive MSK
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[1] https://news.harvard.edu/gazette/story/2019/04/harvard-scientists-lead-team-revealing-black-hole/

Thank you for your attention!
“Seeing the Unseeable”  

… first-ever image of a black hole[1]
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Pruessmann et al., Magn Reson Med. 1999;42:952-962. 
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