https://doi.org/10.7742/jksr.2022.16.7.961

"J. Korean Soc. Radiol., Vol. 16, No. 7, December 2022"

A Study on the Diagnostic Usefulness of Ultrasound and Magnetic

Resonance Imaging for the Diagnosis of Shoulder Rotator Cuff Tear

Chae-Won Kang'?, Hyo-Young Lee'*”

1Departmen‘[ of Biomedical Health Science, Graduate School of Dong-Eui University

2Department of Radiology, Numberone Medical Clinic

3Department of Radiological Science, Dongeui University

Received: November 15, 2022.

Revised: December 30, 2022.

Accepted: December 31, 2022.

ABSTRACT

Rotator cuff tears are a leading cause of shoulder pain in adults. Due to the increase in social activities, the
number of patients complaining of shoulder pain is increasing, and interest in shoulder diseases is also increasing.

With the development of ultrasound equipment, the sensitivity and specificity of diagnosis are high, and it is
used to diagnose rotator cuff tears in musculoskeletal disease. Ultrasound is recognized as a complementary
method to MRI examination in rotator cuff tears. Therefore, this study aimed to find out the diagnostic usefulness
of ultrasound and MRI examinations in the diagnosis of shoulder rotator cuff tears.A retrospective analysis was
performed on 262 patients who were diagnosed with final rotator cuff damage by arthroscopy after completing
ultrasound and MRI examinations. Sensitivity, feature, positive predictive value, image predictive value, and touch
were disassembled for the test results. In addition, the degree of clavicular tear was scored and recorded in 5
stages. Ultrasound examination was similar to MRI examination results for both full-thickness and partial tears,
and there was no statistically significant difference. Partial tear test results showed higher positive predictive value
and accuracy than MRI test. In conclusion, ultrasound can be fully utilized as a screening test for rotator cuff
disease, and it is thought that it will be selected and used clinically according to the patient's constitution and

situation.
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MRIFAL A3 S WAE Aafel] 2H2) vlalste] 1
7= (sensitivity), 5-©] % (specificity), “d 2= (accuracy),
& o & Z(positive predictive value, PPV), &4 o5

= (negative predictive value, NPV)E T3}31 ROC

)43}

qe bzt sgich

curve(receiver operating characteristics curve)=
o % ALY A 58

II. MATERIAL AND METHODS

-

o = 20219 1€95H 20224 4€7HA] S
4 Bl oA ETom AT Shajel A
A= élférOl oA EE g 262 (A 118,
Fbo] 54 + 8)S tiao® 3t

W ATE Bae] Agne] £H W o] g B
= X

%W Z: DIRB-202209-HR-W-30).

2. AF A
2.1 259 @ o stejal g
Z2 334 A 25 Ultrasound MEDISON HS70A

(Samsung, Seoul, South of Korea)& A}-8-3}1 2w, 11
S|4 linear array transducer (3 - 12 MHz), Power 90,

Depth 3.5 cm, Dynamic range 1212 A4S 3}3it)
ZoabaAbe AE 5 o] A 253 A
7ol 7o)ty Mool o3 548 % A=g A

}23
& ARSIt
22. MR &9 gu] o} s E
GE Healthcare2] SIGNA CREATOR 1.5T MRI &
Hl 2 o7l -85 (dedicated shoulder coil)S A}-&
sto] A4S §53FSIT) Scan geometryi= in-plane
spatial resolution < 0.4 x 0.4 mm, field of view 160
mm, Slice thickness™ < 3 mm&z 3}$]al, Coronal
oblique %37+l angulation> =/ P= E& A7
= wAlol HyHA s+3o™ volume Z7dht
oA FebEF AAE X3S
t}. Slice thicknessi= < 3 mmZ A
oblique 9] angulation> =7 f?j‘% T 1%
Aol o] HIL% il S A
/\1 A A 7FA] AA kAL, Slice thickness™ < 3
39 TF Axial FAF9] Volumee AC T& 9]l A
45%01 7FA] 2474 3}aL Slice thicknessE < 3 mm=

s,

ﬂ.lJ.,
o
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Rl
38
é?
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=
=N

Volume<

347 ¥H

ZH AR MRIZIAE €53k § WA
AR A e 48 et &4 262
e e ¥4 24E s3lth 12]al ROC
curve®] A¥HE Tl 7 AR frE8AS a4
shlTh. =73 Agkskd gdel FA

3F2AT). tendinopathy (17),
partial-thickness tear (2;3), small-full thickness tear (37)),
medium full thickness tear (4%)), large full thickness
tear (57) 2] B4 WS4ER ROC 2418 YERTH
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flo

2% 3L (Full thickness tear) 54 7 7|+
gdol AFS =43Fe] Small < 1 cm, Medium 1 -
3 cm, Large 3 - 5 cm 2 &30

(C) Partial thickness tear(MRI) (D) Full thickness tear(MRI)

Fig. 1. Ultrasound and MRI imaging of Rotator cuff tear.

4. TA &4 B4

A B4 PASW(PASW statistics, ver. 19.0,
SPSS, Chicago, USA)S ©]&3to] WIftE Sol% &
S 33l MedCale(MedCalc Software Version 20,
Ostend, Belgium)E ©]-8-3}¢] Pairwise comparison of
ROC curves® ZA3}E vl aslgivh 5414 fo5F

S p<0.052 AAB}FA T

II. RESULT

2627 2] dHlolEol A TANAIH o2 HFZI ekt
< Ay F S el A & tendinopathy 24,
partial thickness tear 708, small full thickness tear
547, medium full thickness tear 457, large full
thickness tear 18" & & vlelwkar Aztsldel o &l
]+ tendinopathy 68, partial thickness tear 37%3,
small full thickness tear 4™, medium full thickness
tear 478, large full thickness tear 0™ &= L} E}WLTE.

=737 sbdel gk 25 33AF A 7= tendinopathy
227, partial thickness tear 748, small full thickness
tear 53, medium full thickness tear 5178, large full

thickness tear 11" 2.2 e AZFsde] o s
)%= tendinopathy 1278, partial thickness tear 338,
small full thickness tear 3™, medium full thickness
tear 374, large full thickness tear 078 &2 YEFT]

=471 3] gk MRIFAAL 2= tendinopathy
24%, partial thickness tear 683, small full thickness
tear 538, medium full thickness tear 468, large full
thickness tear 208 & & v}elbwkar AztsbAel sl
X1 tendinopathy 1278, partial thickness tear 3173,
small full thickness tear 5%, medium full thickness
tear 378, large full thickness tear 0™ &= L} E}%LTE.

1. S8 FE9EdA 253¢ MRI ¥ &L

Table 12} o] =% (supraspinatus tendon) -3
ot 53] WHLEE 98.59%, S5olk
83.33%, YA AZSE 94.59%, S NZE 9524% A
3 94.74% = EAE A, MRIFIALS]
94.29%, 5ol% 80.00%, FFAZE 92.96%, =7
o =1 83.33%, A% 90.53%= LhERSETE

EiEd

Table 1. Results of supraspinatus(SST) tendon
partial-thickness tear

US(%) MRI(%)
Sensitivity 98.59 94.29
Specificity 83.33 80.00
PPV 94.59 92.96
NPV 95.24 83.33
Accuracy 94.74 90.53

Fig. 2, Table 2, 33} o] =743 FZadelA
Z 99k MRIS] ROC =14 4 A¥ 2537A
o] AUCE 0962 (95% A1 F3F 0.924-0.984)0 =
el Tl MRI AHAFS] AUCE 0.947 (95% A=+
7k, 0.905-0.974)0]13L p Fto] 0.230.2 F HA}F (1Y
frojul gk ko] 7k gldtt.

Table 49} o] =7 (supraspinatus tendon)2]
ol st 259k WP EE 96.52%, 50l
100.0%, HAAZ% 100.0%, A dZ% 83.33%,
A 97.04% = A AL, MRIFEALS] wIZHE
T 99.12%, 5°1% 95.24%, FAASE 99.12%, &
S E 95.24%, AL 98.52%= A H ATt
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Fig. 2. Comparison ROC curves of supraspinatus

tendon partial-thickness tears.
* SST: supraspinatus tendon

Table 2. ROC results in supraspinatus(SST) tendon
partial-thickness tear

US_SST to MRI_SST

Difference between areas 0.0152

Standard Error* 0.0126

95% Confidence Interval -0.00958 to 0.0399

z statistic 1.201

Significance level P = 0.2297

Table 3. AUC in supraspinatus(SST) tendon
partial-thickness tear

Variable AUC SE 95% CI
US_SST 0.962 0.0142 0.924 to 0.984
MRI_SST 0.947 0.0173 0.905 to 0.974

Table 4. Results of supraspinatus(SST) tendon
Full-thickness tear

US (%) MRI (%)
Sensitivity 96.52 99.12
Specificity 100.0 95.24
PPV 100.0 99.12
NPV 83.33 95.24
Accuracy 97.04 98.52
Fig. 3, Table 5, 62} #o] T4 Ao
%599} MRIS] ROC curve?] ¥4 ZAil= 253

ALY AUCE 0.978 (95% A1Z|7F 0.945-0.993)
© 2 YEFSTE MRI AAFS] AUCE 0.962 (95% Al
FT7F 0.925-0.985)0] 3L pFko] 0242 F A} 71
frojm gk zpol 7k glodTh

Sensitivity

— MRI_SST
—— us_ssT

I I
40 60 80 100
100-Specificity

Fig. 3. Comparison ROC curves of supraspinatus
tendon Full-thickness tear.

Table 5. ROC results in supraspinatus(SST) tendon
Full-thickness_tear

US_SST to MRI_SST

Difference between areas 0.0152

Standard Error ’ 0.0129
-0.0102 to 0.0406

95% Confidence Interval

z statistic 1.176

Significance level P=0.2398

Table 6. AUC results in supraspinatus(SST) tendon
Full-thickness_tear

Variable AUC SE 95% CI
US _SST 0.962 0.0134 0.925 to 0.985
MRI_SST 0.978 0.00876 0.945 to 0.993

2. Azed F-ERLAA 2539 MRI H
Table 77 #Fro] 71333 (subscapularis tendon) -
Tk gk 253k W EE 100.0%, SOl%
9231%, FAASE 96.77%, S GASE 100.0% A
1 100.0% M E QA A7) FH Y Ak 9
AEE 96.67%, E01% 92.31%, %A o=1296.77%,
SAASE 9231%, AT 97.62%% LFEFSTE

lT1

rot

2

1=
B

Table 7. Results of Subscapularis(SS) tendon
partial-thickness tear

US Examination (%)

MRI Examination (%)

Sensitivity 100.0 96.67
Specificity 92.31 92.31
PPV 96.77 96.77
NPV 100.0 92.31
Accuracy 100.0 97.62
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Fig. 4, Table 8, 99} o] Aztstd Fatuf ol A
%239 MRIC] ROC curved] B4 Ao A =&
7 AL AUCE 0.929 (95% A1 T7F 0.800-0.987)
2 YUEF T MRIZALS] AUCE 0.802 (95% A1
TZF 0.644-0.912)°] 3L pgto] 0312 F FAF 7He]
froju gk zpol 7k gLt
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Fig. 4. Comparison ROC curves of Subscapularis
tendon partial-thikness tears.
* SS: subscapularis tendon

Table 8. ROC results in Subscapularis(SS) tendon
partial-thickness tear

US_SS to MRI_SS

Difference between areas 0.127

Standard Error* 0.124

95% Confidence Interval -0.117 to 0.371

z statistic 1.021

Significance level P = 03074

Table 9. AUC in Subscapularis(SS) tendon
partial-thickness tear

Variable AUC SE 95% CI
US _SS 0.802 0.0938 0.644 to 0.912
MRI_SS 0.929 0.0623 0.800 to 0.987

3. A7 AN 2534 MRI H2
Table 107} o] 743131 (subscapularis tendon)
el tigk 2o WHAEE 625.%, 50l

]

LS

ol

= 100.0%, FAASFE 100.0%, 24955 80.0%
AL 85.0%= FAHAL MRIFHAM] 17.%3
87.50%, £°l% 100.0%, FAdAZE 100.0%, =4
oA =1 92.31%, 4 8= 95.0%%2 LHEFRTE

Table 10. Results of Subscapularis(SS) tendon
Full-thickness tear

US Examination (%) MRI Examination (%)

Sensitivity 62.50 87.50
Specificity 100.0 100.0
PPV 100.0 100.0
NPV 80.00 92.31
Accuracy 85.00 95.00

Fig. 5, Table 11, 129} Zo] 2A3}ab AZF o d oA
Z299} MRIQ] ROC curve?] #24] Azfol|H 2&
AR AUCE 0.948 (95% 213 7-3F 0.847-0.990)=
eEbstE MRIZIAFS] AUCE 0.858 (95% A& F7F
0.731-02.940)°] 2L pgko] 0322 F #HAF 74| 9]
v sk zlo] 7} §lAth

100
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20

— MRL_SS
-~ US 8S
0 1 L L L

0 20 40 60 80 100
100-Specificity

Fig. 5. Comparison ROC curves of Subscapularis
tendon Full-thickness tear.

Table 11. ROC results in Subscapularis(SS) tendon
Full-thickness tear

US_SS to MRI_SS

Difference between areas 0.0901

Standard Error* 0.0912

95% Confidence Interval -0.0866 to 0.269

z statistic 0.988

Significance level P=0.3231
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Table 12. AUC in Subscapularis(SS) tendon
Full-thickness tear

Variable AUC SE 95% CI
US_SS 0.858 0.0690 0.731 to 0.940
MRI_SS 0.948 0.0466 0.847 to 0.990

IV. DISCUSSION
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