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Application of high-frequency ultrasound and elastography technology in evaluating
the rehabilitation effect after supraspinatus tendon repair
YE Hui', LU Bo”, LI Lu-qi', ZHU Ya-ru', DENG He-ping'
(1.Department of Ultrasound Medicine, the Third Hospital of Hebei Medical University, Shijiazhuang
050051, China; 2.Department of Shoulder and Elbow s the Third Hospital of
Hebei Medical University, Shijiazhuang 050051, China)

[Abstract] Objective To explore the application value of high-frequency ultrasound and
elastography technology in following up the rehabilitation effect after supraspinatus tendon repair.
Methods A total of 39 patients who underwent arthroscopic rotator cuff repair due to simple
supraspinatus tendon tear in the Department of Shoulder and Elbow, the Third Hospital of Hebei
Medical University were enrolled. The results of high-frequency ultrasound and elastography
technology measuring the thickness, width and shear wave velocity(SWV) of the supraspinatus
tendon at 1 month, 3 months and 6 months after surgery were retrospectively analyzed. The

visual analog scale (VAS) score and Constant-Murley shoulder joint score of the patients were
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also collected. The changes of ultrasound indicators of supraspinatus tendon at different periods
after surgery were compared, the correlation between ultrasound indicators and VAS scores was
analyzed, and the judgment efficiency of each ultrasound indicator for the rehabilitation effect was
analyzed based on the Constant-Murley score of 70. Results When comparing each other at each
postoperative period, there was no significant difference in the width of the supraspinatus tendon
on the affected side (P>>0.05), while there was a significant difference in the thickness of the
supraspinatus tendon on the affected side between 1 month and 3 months after surgery., and
between 1 month and 6 months after surgery(P<C0.05). There was no significant difference in
the thickness of the supraspinatus tendon on the affected side between 3 months and 6 months
after surgery (P>>0.05). The difference in SWV value of supraspinatus tendon on the affected
side was significant between 1 month and 3 months after surgery, between 3 months and 6
months after surgery, and between 1 month and 6 months after surgery (P<C0.05). The
difference in thickness and SWV value of the supraspinatus tendon between the affected side and
the healthy side was significant at 1 month after surgery (P<C0.05), but the difference in width
was not significant (P >>0.05). At 3 months and 6 months after surgery, the difference in SWV
value of the supraspinatus tendon between the affected side and the healthy side was significant
(P<C0.05), but there was no significant difference in the thickness and width (P>>0.05).
Spearman correlation analysis showed that the SWV value had a moderate positive correlation
with the VAS score of the shoulder joint (+,=0.591, P<C0.001), while the thickness and width
had no significant correlation with the VAS score of the shoulder joint. Based on the Constant-
Murley score of 70, the area under the curve (AUC) of the SWV value was 0.781, and the AUC
of the thickness and width was 0.531 and 0. 466 respectively. Conclusion  High-frequency
ultrasound and elastography technology can evaluate the changes in postoperative morphology and
stiffness of patients supraspinatus tendon in a timely manner. SWV has certain reference value in
evaluating VAS and judging the effect of functional rehabilitation, which is helpful to clinicians
and rehabilitation physicians to develop an appropriate rehabilitation plan.
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LK.
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E1 REMBEENE
Figure 1 Measurement of the thickness of supraspinatus

tendon
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Figure 2 Measurement of the width of supraspinatus tendon
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Figure 3 Measurement of SWV value of supraspinatus tendon
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Table 1 Comparison of thickness, width and SWV of
supraspinatus tendon on the affected side

at different periods after surgery

(n=39,7 £ts)
I JE B (mm) T B (mm) SWV(m/s)
RE 1A 5.5240.51 20.2641.45 8.75+0.99
ARG 34HA 5.2240.50%  20.1741.25 7.534+1.10*
ARJE 6 4H 5.1240.33*  20.21+1.10 6.20+1.09* 7
F1H 7.734 0.049 53.114
P 1A 0.001 0.952 <<0.001

* PH<0.05 5ARF 1 AMARE #P{H<0.05 5REFE3 AL
B (SNK-¢ ¥:58)
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Figure 4 SWYV value of supraspinatus tendon at 1, 3 and 6

months after surgery
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Table 2 Comparison of thickness, width and SWV value of
supraspinatus tendon between the affected side
and the healthy side at 1 month after surgery

(n=39,x *+s)

) JEE B (mm) F& ¥ (mm) SWV(m/s)
J2eR ] 5.5220.510 20.26+1.45 8.7540.99
e 5.234:0.53 20.5041.02 5.844-1.12
¢t {8 2.939 0.842 6.701
P 0.004 0.403 <0.001
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Figure 5 The thickness of supraspinatus tendon between the

affected side and the healthy side at 1 months after surgery
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Figure 6 The SWYV value of supraspinatus tendon between the
affected side and the healthy side at 1 months after surgery
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Table 3 Comparison of thickness, width and SWVvalue of
supraspinatus tendon between the affected side

and the healthy side at 3 months after surgery

(n=39,x *s)

il 531 JEJE (mm) B JE (mm) SWV(m/s)
& 5.2240.50 20.1741.25 7.53+1.10
] 5.2040.51 20.4840.98 5.8941.04
¢t i 0.180 1.202 4.662
P i 0.858 0.233 <<0.001

10.00

9.00

8.00 ¢

7.00

6.00

5.00

4.00

3.00 H

W OSSR I AR

7 REINTREMERMR LR SWY &
Figure 7 SWYV value of supraspinatus tendon on the affected

side and healthy side at 3 months after surgery

2.4 JBAJE KT VAS PP TEAR G AN 8] 1 ] F 45
SJE T VAS I 73 B I 18] 58 0 i 52 R R
TLIE 9, Spearman #f 3P 4 A 8. 78 & B 96 B &
SWV 55 VAS I B KPR B AR, SWV HY
JE KT VAS W3 B A IEA K (r = 0.791) 1T &
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Table 4 Comparison of thickness, width and SWV value of
supraspinatus tendon between affected side

and healthy side at 6 months after surgery

(n=39,x *s)
g 531 JEBE (mm) % (mm) SWV(m/s)
£ 5.1240.33 20.2141.10 6.20+1.09
{2 5.3140.48 20.4740.86 5.714:0.84
¢ty 1.238 1.173 2.224
P14 0.216 0.245 0.029
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Figure 8 SWYV value of supraspinatus tendon on the affected
side and the healthy side at 6 months after surgery
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Table 5 Correlation analysis between thickness, width,

SWYV value of supraspinatus tendon and VAS score of

shoulder joint after surgery

~ VAS P4y
iR
r {H P {H
JE 2 0.102 0.274
B —0.021 0.824
SWV 0.791 <20.001
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Figure 9  VAS score of supraspinatus tendon at 1, 3 and 6

months after surgery
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Figure 10 ROC curve of thickness, width and SWYV values of

supraspinatus tendon
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