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Table 1. Results of Repeated Measures ANOVA Test on Sectional

Volume between Group 12
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Figure 1. 3D reconstruction image of muscles of the rotator cuff.
It composed of supraspinatus muscle, infraspinatus muscle,

subscapularis muscle and teres minor muscle. (A) Anterior view, (B)

Posterior view, (C) Superior view 13

Figure 2. Measurement of tear size on magnetic resonance image(MRI).
Tear size was calculated on picture archiving and communication

system(PACs). Marked line is size of the supraspinatus tear — 14

Figure 3. Measurement of tear location on magnetic resonance
image(MRI). (A) Supraspinatus tendon insertion site was divied in

half (B) anterior tear (C) posterior tear (D) anterior & posterior

tear 15

Figure 4. 3D reconstruction model of supraspinatus muscle be made
by Mimics® 17.0 (Materialise®, Louvain, Belgium) program. The
region filled with oblique lines shows affected supraspinatus

muscle. Atrophic ratio was expressed as the ratio of normal and
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affected supraspinatus muscle 16

Figure 5. 3D reconstruction model of supraspinatus muscle be made
by Mimics® 17.0 (Materialise®, Louvain, Belgium) program. A 3D

model are divided to 8 segments by same interval. And each cross-—

section of 8 segments are used for comparing 17

Figure 6. 3D reconstruction model of average shape from Mimics®
17.0 (Materialise®, Louvain, Belgium). (A) Normal shape, (B)

Anteior tear, (C) Posterior tear, (D) Anterior & posterior tear

Figure 7. Scatter plot of supraspinatus tendon tear size and muscle
volume. Supraspinatus tendon tear size and muscle volume are

inversely proportional. |t means that the lager the tear size, the

larger the atrophy of supraspinatus muscle 19

Figure 8. Scatter plot of age and supraspinatus muscle volume. Age
and muscle volume are inversely proportional. |t means that the

older the age, the larger the atrophy of supraspinatus muscle — 20
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Figure 9. Scatter plot of supraspinatus tendon tear size and age.
Age and muscle volume are proportional. It means that the older the

age, the larger the size of the supraspinatus tendon tear ————— 21

Figure 10. Scatter plot of supraspinatus muscle volume and the time

to operation(duration). There is no significant correlation on

supraspinatus muscle volume and the duration 22

Figure 11. Scatter plot of supraspinatus tendon tear size and the
time to operation(duration). DOuration and tendon tear size are

proportional. |t means that the longer the duration, the larger the

size of the supraspinatus tendon tear 23

Figure 12. Repeated measures ANOVA test on the sectional volume

between group 24

Figure 13. Example of tangent sign on T2 weighted sagittal cut on

MRI. (A) negative(normal) (B) positive(significant atrophy) —— 25
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ABSTRACT

Correlation between Degree of Torn Supraspinatus tendon

and Muscle Atrophy in Rotator Cuff Disease

Park Hyung Seok
Advisor : Prof. Moon Young Lae
Depar tment of Medicine,

Graduate School of Chosun University

Purpose: To analyze 3D volume and pattern change of supraspinatus muscle
following the size and location of supraspinatus tendon tear.

Materials and Methods: A retrospective case-control study was performed
assessing the volume and shape of muscle using Mimics® 17.0 (Materialise®,
Louvain, Belgium) program for 3D reconstruction and assessing supraspinatus
tendon tear size and location using 1.5T MRI in 40 patients. The correlation
between the muscle atrophy and the tendon tear was statistically analyzed.
Results: The results demonstrated a significant positive correlation between
the muscle atrophy and the tendon tear.(p<0.05) And there was statistically
significant difference between normal group and anterior & posteior rupture
group in the shape of supraspinatus muscle according to location of tendon

tear.
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Conclusion: From the result, we draw the conclusion that the size of
supraspinatus tear was most important factor associated with the atrophy of
the muscle. And we were able to prove that the location of the supraspinatus
tendon tear dose not affect the atrophy pattern of supraspinatus muscle

Key words: Rotator cuff, Supraspinatus, Muscle atrophy, Three dimensional

analysis
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Table 1. Results of Repeated Measures ANOVA" Test on Sectional
Volume between Group

Multiple Compar isons

Mean Sig. s
difference

Anterior Normal -2.562 0.177
Tear Posterior 0.421 0.999
Total 3.451 0.542
Normal Anterior 2.562 0.177
Tear Posterior 3.377 0.687
Total 6.195 0.04
Posterior Anterior -0.421 0.999
Tear Normal -3.377 0.687
Total 2.147 0.479
Total Anterior -3.451 0.542
Tear Normal -6.195 0.04
posterior -2.147 0.479

*ANOVA : analysis of variance

*x5ig. @ significant level
— 12 —
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W i :
Supraspinatus
-

Figure 1. 3D reconstruction image of muscles of the rotator cuff. It
composed of supraspinatus muscle, infraspinatus muscle, subscapularis muscle
and teres minor muscle. (A) Anterior view, (B) Posterior view, (C) Superior

view
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Figure 2. Measurement of tear size on magnetic resonance image(MRI). Tear

size was calculated on picture archiving and communication system(PACs).

Marked line is size of the supraspinatus tear
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Figure 3. Measurement of tear location on magnetic resonance image(MRI).

(A) Supraspinatus tendon insertion site was divied in half (B) anterior tear

(C) posterior tear (D) anterior & posterior tear.
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Figure 4. 3D reconstruction model of supraspinatus muscle be made by

Mimics® 17.0 (Materialise®, Louvain, Belgium) program. The region filled
with obligue lines shows affected supraspinatus muscle. Atrophic ratio was

expressed as the ratio of normal and affected supraspinatus muscle.
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Figure 5. 3D reconstruction model of supraspinatus muscle be made by

Mimics® 17.0 (Materialise®, Louvain, Belgium) program. A 3D model are
divided to 8 segments by same interval. And each cross—section of 8 segments

are used for comparing.
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Figure 6. 3D reconstruction model of average shape from Mimics® 17.0
(Materialise®, Louvain, Belgium). (A) Normal shape, (B) Anteior tear, (C)

Posterior tear, (D) Anterior & posterior tear
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Figure 7. Scatter plot of supraspinatus tendon tear size and muscle volume.
Supraspinatus tendon tear size and muscle volume are inversely proportional.
[t means that the lager the tear size, the larger the atrophy of

supraspinatus muscle.
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Figure 8. Scatter plot of age and supraspinatus muscle volume. Age and
muscle volume are inversely proportional. |t means that the older the age,

the larger the atrophy of supraspinatus muscle.
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Figure 9. Scatter plot of supraspinatus tendon tear size and age. Age and
muscle volume are proportional. |t means that the older the age, the larger

the size of the supraspinatus tendon tear.
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Figure 10. Scatter plot of supraspinatus muscle volume and the time to
operation(duration). There is no significant correlation on supraspinatus

muscle volume and the duration.
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Figure 11. Scatter plot of supraspinatus tendon tear size and the time to
operation(duration). Duration and tendon tear size are proportional. It
means that the longer the duration, the larger the size of the supraspinatus

tendon tear.
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Figure 12. Repeated measures ANOVA test on the sectional

group.
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Figure 13. Example of tangent sign on T2 weighted sagittal cut on MRI. (A)

negative(normal) (B) positive(significant atrophy).
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