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The Accuracy of Sonoelastography in a Fatty Degeneration of
Supraspinatus: A Comparison with Magnetic Resonance Images
through Quantitative Assessment

Joong-Bae Seo, M.D., Ph.D.”, Jae-Sung Yoo, M.D., and Jee-Won Ryu, M.D.
Department of Orthopedic Surgery, Dankook University Medical College, Cheonan, Korea

Purpose: Using magnetic resonance imaging (MRI) as the standard of reference, the purpose of this study was to evaluate the accuracy of
sonoelastography (SE) for assessment of fatty degeneration of suprasupinatus (SSP).

Materials and Methods: A retrospective analysis was conducted in 131 shoulders of 126 consecutive patients who underwent shoulder
MRI, and SE. Oblique sagittal images of SSP were obtained using SE; the SE images were evaluated by two orthopedic surgeons using a
256 degree color map image.

Results: When the supraspinatus fatty degenerations were based on MRI findings, the sensitivity of SE was 89.47%, specificity 92.85%,
and accuracy 91.60%. The interobserver reliability of the SE findings was ‘almost perfect agreement’ with a weighted kappa coefficient of
0.81. By comparison of MRI with the SE findings, the grades of MRI and SE showed positive correlation (r=0.85, p<0.001). In addition, the
occupation ratio and blue region area ratio also showed positive correlation (r=0.69, p<0.001).

Conclusion: SE is valuable in quantitative assessment of the severity of fatty atrophy of the supraspinatus and has excellent accuracy,
excellent correlation with MRI and conventional ultrasonography, and excellent interobserver reliability.

Key words: supraspinatus, fatty degeneration, ultrasonography, sonoelastography
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Figure 1. T1-weighted oblique sagittal magnetic resonance image
shows the method of calculation of the occupation ratio of supraspinatus
muscle. Occupation ratio=actual occupied area (B)/estimated anatomical
area (A) x100. Solid lines indicate suprascapular fossa. Dotted lines
indicate supraspinatus.
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Figure 2. Photograph shows the investigation of the supraspinatus
muscle belly. The transducer was perpendicular to the central tendon of
the muscle belly of the supraspinatus muscle; this plane corresponded
to the oblique sagittal magnetic resonance imaging plane.
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Figure 3. Blue region area ratio=total
surface area of blue regions (B)/total
surface area in desired region (A) x100.
Solid lines indicate suprascapular fossa.
Dotted lines indicate total surface area of
blue regions. Subcu, subcutaneous tissue;
TR, trapezius.

Table 1. Correlation between Grade of Magnetic Resonance Image
and SE Findings

Goutallier’s Grade of SE

classification Patient (1) 0 1 )
0 38 37 1 0
1 18 15 3 0
2 48 39 2
3 9 5 4
4 18 18
Total 131 59 48 24
SE, sonoelastography.
3. SAIH gt
e 220 213 A7 Y 2] didS dotE
7] 93l Spearman’s correlation coefficientS -5t o0, TR}

AR =S FH715H7| Y8l weighted kappa coefficientsS 751
t}. Kappa coefficients Zt 0.00-0.202 “slight agreement’, 0.21-0.40
2 “fair agreement’, 0.41-0.60=> ‘moderate agreement’, 0.61-0.80-=
‘substantial agreement’, 2] 1. 0.81-1.00= ‘almost perfect agree—
ment' & F7FoFAc” BE 54| 2492 IBM SPSS Statistics ver—

sion 20.0 IBM Co., Armonk, NY, USA)2 AR&5IE T pgrel 0.05
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Figure 4. (A) T1-weighted oblique sagittal image of magnetic resonance images of grade 1 supraspinatus fatty degeneration shows some fatty
streaks. (B) Oblique sagittal view of the sonoelasticography of grade O supraspinatus fatty degeneration shows an absolute dominant blue region (a
few focal lesions) in the elasticity image. Solid lines indicate suprascapular fossa. Subcu, subcutaneous tissue; TR, trapezius; SSP, supraspinatus

Figure 5. (A) T1-weighted oblique sagittal image of magnetic resonance images of grade 4 supraspinatus fatty degeneration shows that fat is more
extensive than the muscle. (B) Oblique sagittal view of the sonoelasticography of grade 2 supraspinatus fatty degeneration shows a non-dominant
blue region (<1/2 of desired region) in the elasticity image. Solid lines indicate suprascapular fossa. Dotted lines indicate supraspinatus. Subcu,

subcutaneous tissue; TR, trapezius; SSP, supraspinatus.



Goutallier’s classification Patient (n) Occupation ratio Patient (n) Blue region area
0 38 94.30 0 61 89.19
1 18 91.65
2 48 73.03 1 46 69.17
3 9 46.58 2 24 31.00
4 18 33.69
Total 131 Total 131

MRI, magnetic resonance imaging; SE, sonoelastography.

Table 3. Sensitivity, Specificity, and Accuracy of Sonoelasticography

. . Sonoelasticography
Magnetic resonance image o e
Grade 1,2 Sensitivity Specificity Accuracy
Negative finding of fatty degeneration (Goutallier grade 0, 1) 52 4 89.47 92.85 91.60
Positive finding of fatty degeneration (Goutallier grade 2, 3) 7 68
Total (n) 59 72

Figure 6. (A) T1-weighted oblique sagittal image of magnetic resonance images of grade 1 supraspinatus fatty degeneration shows some fatty
streaks. (B) Oblique sagittal view of the sonoelasticography; arrows indicate posterior acoustic shadowing of the superior border and the spine of the
scapula; arrowheads indicate a low echogenecity signal around the scapula by the reaction force of the scapula. TR, trapezius; SSP, supraspinatus;
SU, superior border of scapula; SP, spine of scapula.
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