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Research progress of ultrasound in the diagnosis and treatment of

rotator cuff tear
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ABSTRACT Rotator cuff tear is a common clinical disease, and some patients may be asymptomatic.Ultrasound has high

accuracy in diagnosing rotator cuff tendon tears.It has unique advantages in positioning and qualitative diagnosis, assessment of

tear size, prognosis before surgery, and integrity of tendon after repair surgery.This article reviews the advances of ultrasound in

the diagnosis of rotator cuff tears and assessment of tendon before and after tear repair surgery.

KEY WORDS Ultrasonography ; Rotator cuff tears ; Diagnosis , therapy

JA RPN W E 2z 51 A e RS SR RE R, 29°H 65%~
70% 11 J& Jod JE PR 2 R R Ml S R 09T o (ELJS Al 28 LS 4
AN—EFER, TORERE 29 d7 159%~39%"2 ., FAAR A6 28 % I8 #h
WA Ir A EENIGIRMAE . H AT T2 W08 a5 240 52
g2 )7 R MRIAGIE RS . MRI T 0 B 5% K 2 i,
AR A AR oiE G PR A N A2 B o B8 75 6 AR 2L 235
PR, FUA BESEI | 2025 A5 B ] i A G A S 3 7 )
F AR R 2T D RO T . AR SO S A
JE A AL W UG S TR S KO R BB AR i g i
HATLRIR

— HRLRR A TR Al R T2 T b B

AR, RS AR () DGH 2 Jre Bt I8 M 25 5 a2 i
B SR AR G RIS R B A B S 8 B S 7 Al 24
ARFTIE W7 A 0 AL 36 AR AT B2 A E SIS W 0 24T [
WG AT 5 2R S TR R TEA

1 T i 2 1 5 P32 W7 < 8 7 ) 8 Al 2 S PR i
FE AT T 24 T A S A () T AR I 7 2 TR I el L

HA I H 2019 £ U144 B

O3 TEH JUREE ISk UL W LR, 22 53 Sho 8 40 2 4 2 4
2L, AR HARE G R IE T R S U 2 [T
DK JUURE 2 0 R AN 22 20 AV T 5 1 [ 4220 5 R R 2% 43 AR
BRI B T v [ 75 2 A R T AE LRI 22 40 R A
5 Rb B B TN B B J OGN R R TE IR Tk TR
ST AT DALE 2 A AH2E AU T [ s & A6 1 DG T i 4
TR AR D7 R o SCIRDY I i 8 7 ) 4 J2 45 2492 W 1) s
FRE S5 M 43 5312 91% [95% T {5 X 1) (CI) : 86%~94%] . 93%
(95%CI: 91%~96% ) 3 X 734 2412 Wt 1) #50 M FIRE S5 42 403l
H 68% (95%CI: 54%~83%) .94% (95%CI:90%~97%) . 53
SLS W UHERN AL T 42 20 24100 SRR AT BB = TR R AT vh g AT
Hof HAT LRI E MR AR WA IS WA R s
HERf %5 MRIAH Y, FRUEA: 430 91% F190% , R 51435
93%. A, 6 T MRUAS A 25 i i) 3, T LR 75 PR R
R WA ORI T B . X TR L RSP IR YT I 3, s
oy Rt — AL W 2 AP 2R

2.0 I Bl 2L 2 A2 W AR R AR, X E U T

o FHIERIFFE 35 H (2019YJ0710) 52016 4F 5 36 17 1T 90 FHE AR BIESE 5 FF &5 H (16YFZJ0058 )

PR B 637000 PUJIAS g 1T, JIAL I 27 e BT B B A 7 DU 148 B 2 SR T S 3

WIAMEE =L, Email : yhmmhy@126.com



Il R AR 75 BE2f 275 2020 4F 6 H 25 22 %55 6 1) ] Clin Ultrasound in Med, June 2020, Vol.22, No.6 + 453 -

28 v A A I AR 2%, T LA SR By 2 BB o TR 7 G X)L LB 24
1432 T AR 12 % Ll LA 22 32 W7, 3 mT gt 5
RIRFREA Ko Girish ZE1%E 51490 JC I 55 G IR i) g8 3 i3k
A7 8 HIER 75 G A, 45 5 R L 75% (1 BB A TR U S, 1K) |
WU A 5 65% , Horb 109% by 42 2024, 457 T JULRE Jzg iy B 5
A 3 24% F A TUF- 00T 061 24— 5 XIR U 4 2 45
ML) 4% , B0 KLU R 228028, Ik, B T LIYE R
Wi AR 1 1 55 JE A0 19 B B 2 12

3. 04T 1 A% 0 K < A S T )k A o ) A BB P
S0, HE F W 24 R R S R e & S e v e R
Ty G (il 2 VA5G o Tse 55104 373 491 82 35 J Al A i 75
T 5 AR HUE B R S AR A A AR A A T AR D
SETEHEA TR EG AT, 45 5 s W 3 AR St 43 1R 0.71.,0.73
0.70(P<0.05) , &7 I 3t 25 S B A7 0 w8 1 — 2ok, AT LIk AR
7R I 2 SR S T R AT RE ) G 8 B 5 2 2
JE #2225 mm B 24542221 mm, B 2L T FR >4 em® i, UL 2L
ANAMES . {H Okoroha /43 H1 T 61 Bl A i 12 32 # 75 l MRIAG
B (1) 4 2L B AR 2R 25 5 F 98 R B 5 5 MR 24
31, [l T B ek 25 2R 9 — 3 MR 55% (95%C1: 43%~64% ) , 1K JiE
I 25 T —B0PE 4 59% (95%C1: 49%~68% ) o ZWFFEIN Ty 8
FH 5 MRIAT <20 mm A9 407 24 70 [0 8 08 — B0k 47, (B S 4 5450
FE>20 mm s, BRI 24 SR A 4301 4 (20.2020.52)mm,
(20.60+0.52) mm, MRI 1% 1l + 45 2R 43 %1 2 (23.00£0.78) mm
(23.40+0.75) mm , #8754 0 52 4% 5 W S A% T MIRT (1) 0] 42 &%
22 SR GE it (1 P<0.001) , 15 B 25 3 24 9l >20 mm
A, B 5 MR 45— Btk 2%

4T VAL AR R VAL A D UL R S A R R I
PEAG HRH I AR, AR A I AR 000 H 99 A5 15 0 4R A N B A
K, Barth 27 2L B 1Y Goutallier 438K AT LA 8 5 352 31
RS0 447K, B A AR iR D Y2 e B A 1 o, RS IR 561y
BT BEVE 2 B R (UK 86.8.79.6.75.4.55.0) , il — 3%
Z A TEAE W B A G 56 & . Tenbrunsel Z5BIHF 97 45 S th i
7, WL R D 352 i A B ) 384 m 5548 52 R R A G, LA 45 B
(B RS | IR 0 122 T (R T e

ZVE R AR A M 2RSS A i A0

SRR EAT FARAE G )5, P AT BE A 1] AR S RRSiAf
T, AU R I PACE R T A I 19 408 B 19 00 65 Sk TR, T s 152
AR I 72 BB D PTAR v LA AT JEIF &R W & A, A B I
BTH 455 F — L REIRTT 7 00 e BIT 0w, 8wl
ZUR G T WUREEF 4 F & PLH Y 25 0L, il g2 S BUIUIEZH 21
AN FEE 178 i 3 JE 10 S P AR P R A I D 2 T 1Y)
AR T L, WL i) 75 3 5 SR AR ST, R A AR B B R B
ELA TR O 5 B BEHCR s 7 a5k R Ry Y R
AR DAL AL U A T S A B R AR SR Rk Y
VIR Ak v 8 e WLPA 2540 R D S 3 2 RE R34

1 ARJG URRAE 52 58 PR VTARY « Barth 2507 DA S 48 75 460 i il
1 56 BEE TR AT 4 ZEVTAR 43 30 T EER T L 2 HR T R A U 1 X

IR BRI IEAT A DPAl LR A Al ZURERE | ] A DR £
I3 R 5 AL B R I T BRSSO A A LA A P4
331434, FHABISR [ A (31.0£3.9) B (27.36.5)
IV (27.544.4) VI (27.824.7) ], 2 R B A e it 58 L (H
P<0.01) , i1& 52 4 25 125 A (IV ARLRN V38 378 R i A KA B
BRI T RE LT R

2 AR5 PR 2L S A W N M R ST BB R
S5 A LIS BV K S, i R AR K 2R 558 w2 1
BT TR AL IR DT IR 1 KL A ZE 4 S L
SRR SS DIRE RS, o BRI A e A e 2R 7.229% ) 55
A SCHR' P HRE A AR 13%~849%0 AN

3 WUAIZE 40 N 7 154 1) 2l 28 W D0 < I ek WL SR 5 73
Tl R A AN TR BE 14 UL PR 22 48 R 0, DA B b LR =
Fi LR I] 75 58 B2 A S 2% R X UL XTSI/ AL R L P
DA S P 48 R K UL PR B i I 28 M 40 T 3 0 0 G CIE RS, AH Y
T Goutallier 0~ T 1) , 5 J& il Z: BRVLPY [0l 75 AR 45, W] LS 4E
7 JUUPS LR L PR 8 B AR 2548 5 1 9 (AP AE BB 100, A0 24 T
Goutallier I1 ), % b5 WUA RIS REHESE 5843 o WU UL
PRI PLIRZE 4 5 2 90 (FEAENR DT , AH2S T Goutallier I ~1VIH])
B b7 FUPA) TET s Y e 398, S e i 3 UL P LR R L AT F) PR 45
Ko Wall SN i 7m0 Al L PR i 7 2 P B A T S
SRV, FUR A ITAR RCAE O T MRI; Kim 5515 AfF 58 & B0, 7
ARG 38 Ao ) TN A 118 X6 o A X 6 35 T il L PR 22 4 X% O 7y 5 )
FEBE AT 7 RIS A B TR 7 7 ke, 2IEMILIE S
AR ARG A T B R R4 5 B A O T A
ARBIFIAR G Z2 R L L PR 28 48 Fi s 0 AR B, AR 75 15
FIFNWTH = H A, IF R R EER YT Or AR 3 hr o

= HTEORTE A 22T b ]

1. 7P S AR < R 7 B PR B AR A 5 O AR S AR
75 55 555 7 0K i A% (acoustic radiation force impulse, ARFI) M 5§
V) 8 7 g B2 (shear wave ultrasound elastographic, SWE) o
FIHiIOC T SWE A ARFLLEJR #l PRI TE8Z < Gilbert 451
i SWE H AR5 MRIDGIE I H AR XS 42 X _F UL 5 728 1 4
ATXF LA L 45 3R 73 T 2 I 2 SR A AH DG 14 H 0.82(P<0.05)
FWT SWE AT AE Ay 55 Ak Wa 0 R 3747k AL 1A i I 248 P B4 A8 38800 1 o
1117 LX) AUDUBEE 4 501030 3o 88 7 i i 42 1 ) 381 ( Goutallier 0~
T 399 ) i 5 g U7 5 4k B 485 D i A 17078 )5 91 ( Goutallier IV 157)
B 1 25 4 0 P8 o 0T T U 2R/ S [ 2 8 ) LB [l 4, R
IR 20 NS R N i (BRI S 2 it S ER o N L E N DA N
PRI OO, X LR 5 D03 B e 22 S 2 et v
B I Rk — 2 RAEAR G R SRIE o

2. ST R R B R OGN M R R A A DT N T AR
WG AT ARG A . Lee 25" HIFST LA MRT SET7 1552 4G
A GRAE R, R B O IR R Y SE M R 12 1B
YRR 92.9% , 1 H FLEL 75 1 78.6% , — 4 L2 A Ge it
FX(P<0.05) , W SCTT 1 AL PP A 5 S B vk T v
PR SR A A E . WA R 2 AR TP OCT B  4h



. 454 -

Il A 75 BE 24205 20204 6 H 55 22 855 61 ] Clin Ulirasound in Med, June 2020, Vol.22,No.6

AN S, o A BT A v R P DG 1 R B H R R X 0
R Y 32 W v AR R 2 501 R 92.0% . 86.0% , AR AF W 4 43 i
89.7% .60.9% , 1= AKAF ¢ 4L /) W B2 W — 350 4 531 R 89.2%
75.0% (1 P<0.001) , ULIH 55 MU 7 HLA, A S i 2 HoR i
FVRE T AR O A R IR T 2 R S R R o

3R A AR B 55T BRI AR & N T
I R, A JE MBS B3R T HR it 10 ke . SCHk O HRaE i A 5 |
TR /NE VR YT TR MG AP WUE 98 RS T BT 1 I TR YT 48
“28 W ST WUBEAA SR T AT RO YT TR e LR 2
DU SRR SR LR 2 50 6 35 & i, B s 2 A — R B0 0 AR S
B, AR R B L URE , DI A8 1 AR A i i
ARy SRR . Sengodan S IAEME R 5 5 T AT AL MUK
7 I /N P 00 3 4 B 20 ) 8T MR - RAL S5 R BORIA
7 8 JA I 34 S R VT4 KR T U RE T A A B0 SR
7T A S R A S L(H P<0.001) . R, A S ST
A AT TR S B AR L AT RS B e b

IS

L5 L TR R 75 R A X4 2 A M R LA R s A2 v
B, AR FVRR e 5 MRTAH 24 5 X85 307 24 1) 12 W o i 2
AT A R . R TE R A JE Hh 2HS Wi AT R PR Y
JEFE>20 mm i, #8705 S5 SR AE R PR R T MRT, LM T35
fEFEZR ., BRI ARWEREES T HEMEZM 2K, 42
T SWER S, B A AR S TRy AR
U B8 7R T AR SR T Al 2 1) B SR R AR O T R B IR T
3, A5 St bk 22 i 1 T8 A 2 I PR a2y T v

S% 3k

[1] Shanahan EM, Sladek R.Shoulder pain at the workplace [J]. Best
Pract Res Clin Rheumatol ,2011,25(1) : 59-68.

[2]  Baumer TG, Dischler J, Mende V, et al. Effects of asymptomatic
rotator cuff pathology on in vivo shoulder motion and clinical
outcomes[ J].J Shoulder Elbow Surg,2017,26(6) : 1064-1072.

[3] Jean—Sébastien Roy, Caroline Braén, Jean Leblond, et al. Diagnostic
accuracy of ultrasonography, MRI and MR arthrography in the
characterisation of rotator cuff disorders: a systematic review and
meta—analysis[J].Br J Sports Med,2015,49(20) : 1316-1328.

[4] Girish G, Lobo LG, Jacobson JA, et al. Ultrasound of the shoulder:
asymptomatic findings in men[J].Am J Roentgenol, 2011, 197 (4) :
713-719.

[5] Tse AK, Lam PH, Walton JR, et al. Ultrasound determination of
rotator cuff tear repairability[ J ].Shoulder Elbow,2016,8(1): 14-21.

[6] Okoroha KR, Mehran N, Duncan J, et al. Characterization of
rotator cuff tears: ultrasound versus magnetic resonance imaging[J].
Orthopedics,2017,40(1) : 124-130.

[7]  Barth J, Fotiadis E, Barthelemy R, et al. Ultrasonic evaluation of the
repair integrity can predict functional outcomes after arthroscopic
double—row rotator cuff repair [J]. Knee Surg Sports Traumatol

Arthrose,2015,23(2) :376-385.

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Tenbrunsel TN, Whaley JD, Golchian D, et al. Efficacy of imaging
modalities assessing fatty infiltration in rotator cuff tears [J]. JBJS
Rev,2019,7(4):e3.
Hebert=Davies J, Teefey SA, Steger—May K, et al.Progression of fatty
muscle degeneration in atraumatic rotator cuff tears[J].J Bone Joint
Surg Am,2017,99(10) : 832-839.
Lee SC, Williams D, Endo Y. The repaired rotator cuff: MRI and
ultrasound evaluation[J].Curr Rev Musculoskelet Med,2018,11(1):
92-101.
Barile A, Bruno F, Mariani S, et al. What can be seen after rotator
cuff repair: a brief review of diagnostic imaging findings [J].
Musculoskelet Surg,2017,101(Suppl 1) :3-14.
Lee YS, Jeong JY, Park CD, et al. Evaluation of the risk factors for a
rotator cuff retear after repair surgery [J].Am J Sports Med, 2017,
45(8):1744-1761.
Shin YK, Ryu KN, Park JS, et al. Predictive factors of retear in
patients with repaired rotator cuff tear on shoulder MRI [J]. Am J
Roentgenol ,2018,210(1) : 134-141.
Wall LB, Teefey SA, Middleton WD, et al. Diagnostic performance
and reliability of ultrasonography for fatty degeneration of the rotator
cuff muscles[ ] ].J Bone Joint Surg Am,2012,94(12):¢83.
Kim YK, Choi ES, Kim KT, et al. Quantitative measurement of
muscle atrophy and fat infiltration of the supraspinatus muscle using
ultrasonography after arthroscopic rotator cuff repair[J ].Ann Rehabil
Med,2018,42(2) :260-269.
Gilbert I, Klein D, Weng AM, et al. Supraspinatus muscle elasticity
measured with real time shear wave ultrasound elastography
correlates  with  MRI spectroscopic measured amount of fatty
degcneration[]].BMC Musculoskelet Disord,2017,18(1) :549.
Hatta T, Giambini H, Uehara K, et al. Quantitative assessment of
rotator cuff muscle elasticity : reliability and feasibility of shear wave
elastography| J |.J Biomech,2015,48(14) :3853-3858.
Lee KW, Yang DS, Chun TJ, et al. A comparison of conventional
ultrasonography and arthrosonography in the assessment of cuff
integrity after rotator cuff repair[J].Clin Orthop Surg, 2014, 6(3) :
336-342.
FESEAE , WA S0, 55 30, 45 W MU B R T R RS YA AR
I SRR R i 4 5 0 B2 W LS 2 ) — PR BEAY (A ]
o [ R A TR S 5 T A R PR VR YT M AR RO R A
ARSI C].2019:77.
EM XV B R S R /ANER T1IRYT R S A U 58 il
PREELY ] M5l P R 25,2016, 35(8) :92-93.
Bradberry DM, Sussman WI, Mautner KR. Ultrasound—guided
percutaneous needle tenotomy for chronic proximal tensor fascia lata
tendinopathy : a report of 2 cases[J ].Pm & R,2018,10(9):979-983.
Sengodan VC, Kurian S, Ramasamy R.Treatment of partial rotator
cuff tear with ultrasound—guided platelet-rich plasma[J].J Clin
Imaging Sci,2017,7(1):32.

(tické A 39:2019-07-10)



