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Abstract

Objective: To investigate the relationship between MRI measurement of critical shoulder angle (CSA),
acromial index (Al), acromio humeral interval (AHI), and rotator cuff degenerative tear. Methods: MRI
images of 565 patients with shoulder pain who came to our hospital from January 2021 to January 2023
were retrospectively collected, including 353 in the rotator cuff degenerative tear group and 212 in the
control group, all of which were confirmed by MRI or arthroscopy. The CSAs were measured on MRI
images, Al, and AHI, with analysis of variance and Spearman correlation for the statistical analysis of
CSA, Al, and AHI, and adopted the receiver-operating characteristic curve (ROC) to determine the
boundary values of CSA, Al, and AHI in the diagnosis of rotator cuff degenerative tears and their sensi-
tivity and specificity. Results: 1) CSA and Al tear groups were larger than control group, AHI tear group
was smaller than control group, the differences were statistically significant (p < 0.05); 2) CSA and Al
are relevant; 3) CSA had the highest sensitivity and specificity in area under the curve and rotator cuff
tear; The best cut-off points for diagnosing rotator cuff tears were 34.25° CSA, 0.66 Al, and 7.01 mm AHI.
Conclusion: MRI measurement of CSA, Al, and AHI is valuable in the diagnosis of rotator cuff degenera-
tive tear, and CSA is the most valuable.
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W #%i% FH 26 E GE Signa 3.0T MRI &t 1+ 3.0T MRI. HHiFFIEFEGA . RERAL TL InBUsidg
(T1 Weighted Imaging, TIWI), Az BHIRAL RS #0157 1% FE AL 44 (Proton Density Weighted
Imaging, PDWI).
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Figure 1. Shows the method for measuring cross-sectional area (CSA) on MRI images
[E 1. MRI Elf&NE CSA 757%

Figure 2. lllustrates the method for measuring the asymmetry index (Al) on MRI images
2. MRI B&NE Al 753%
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255 )8 I 2 B BE Sk AMIN 2 R EE 55 0 LU RI A Al

3) AHI il & (I 3):

FERGEIROE TAIWIE b, EJR U N R R &2 E Sk ESRRFIE S A AHIL.

Figure 3. Depicts the method for measuring the asymmetry and
hypertrophy index (AHI) on MRI images
3. MRI EIf&UE AHI 753%

2.4. B

PIRLARAT 5 4E UL BRI A I R A AE PACS A EAST AR R TI R . 5 Ml o
B WA TS IA R — B, FEEET T B B (Kappa 48 4T) . BT A VA E 186 G — I AR AL G S T T
%, UMRIES R E M ST EE M, VPl (A — 308 R i (Kappa = 0.82).
25. it ot

HAR ST FH SPSS 27.0 Giit 24k . TEMRRLLA AN HEAE, PRSI R TR IREAT 0T AR EH t
K3 EAT 04, CSAL ALl AHI MR AIZR J7 Z2 70 i iE4T 0. H] Spearman #AH A 60 M B 26 A CSA.
AL AHI AR HT o SR 52183 TAEHRFE il 2k (Receiver Operator Characteristic Curve, ROC)#fi & CSA.
Al AHIIZ W7 Hlili 20 e FE 12 7 O R R AT 08T, SRS R 2 I
3. &5
3.1. —M &Rt

TEMZLA AT R R], M B4R 22 R E4e i L (p > 0.05), 4Fi#%. CSA. Al. AHI B4Lxf b7
FBA G L (p<0.05), . CSA. Al #IZLAYI KT XA, AHI #iZLLH N TXTRZ . Hisid R?

EROME A LEBCR I, CSA B RAMER K. Zi3HR, Ml 5R MRS /AR, BORHI4ER . CSAL Al L
FABUNET AHL B 5 JE A2 G, B CSA ARG SRR . RS RO L 1):
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Table 1. Compares sex, age, CSA, Al, and AHI between the tear group and the control group.
1 BT IRAEMR] . F#S. CSA. Al AHI BIEEER

21 5 BEn 5 7 FER(X£s) CSA (X+5s) Al (X+s) AHI (X +5)
HiEH 353 167 186 54.14 +12.78 37.06 £5.96 0.70 £ 0.00 6.89 + 1.46
it B2 212 102 110  48.88+12.46 31.69 + 3.39 0.61 +0.00 7.73+155

R gt 72 =5.919 t=—4.89875 R?=0.575177 R2=0.45916 R2=0.276

pfH 0.1497 0.000 0.000 0.000 0.000

3.2.CSA, Al, AHI X494

FIF Spearman 46 % CSA. Al. AHI FEPIZH AR R HEIREAT 40 0. S5 R ILE 2, W% CSA fil Al BF
IR IEARCER, AHI 5 CSA. Al TCH G AR

Table 2. Shows the intraclass correlation coefficient (r) for CSA, Al, and AHI within each group
F2 2. CSA. Al AHI FEBLENMEX R r

285 S (r) it HAZE(r)
CSA. Al 0.707 0.58
CSA. AHI 0.000 0.036
Al. AHI 0.046 0.018
3.3. ROC &#f

K 2R E TARRHIE 2 X420 . CSAL Al AHI 217 B il 2L R I BE A TN e T R i W o
Mo GEREMAIR: dhek RN, CSA 40978, Al }y0.923, AHI }0.647, 4E# N 0.620, H/EHhHizd R

BPEFIEERE, CSA A 0.895. 0.698, Al 4 0.819. 0.572, AHI 5 0.273. 0.352; 558427~ CSA 1278 i
2 RER E . CSA. Al. AHI 2B M RIS 7 5.4 7N 34.25°, 0.66. 7.01 mm. BRI 4.
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Figure 4. ROC curves for CSA, Al, AHI, and age in the
laceration group
[E 4. #7Z448 CSA. Al. AHI, £Fi#AY) ROC BhZE
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JA B BT EE (AHD) SCRY R R EIBE, 4B A, A wood Bls Sk e i s, 2 S 8Uike Sk L,
AHLECIN, Bk, AHL AT @ S 0PA5 R 0 R IRBR IS A FR I, IR w2 E . 1% N AHI
AI{E 6~14 mm 28], JIEREEE, X &M EUUH EAL AHIL < 7 mm $R 0] GEAEAE B M7 [5]; AHI < 5
mm I &5 0] REAEAE BN ™ E R A [6]. AR RR, AHI BUERR/NS R RTTIR AR REY), 4
JB KT T R LAY, A S0 10 7). Hufeland 25 A [8]7E HuF 70 Hh & BILZE MRI & I () AHI
B ELAE X 28/ 1~2 mmo AT, B4 AHI FRIME AN 6.89, XHHRAI N 7.73, JH w4/
TXHH, ZRASRITFE L (p<0.05); HAZWr B M2 EEUE(E Y 7.01, HhZE Ry 0.647, &
JHE AN 0273, 0.3520 FLABURCHE R4S SRR S, X S ERAERT ST 45 BIOHE, /b IR IR AT A
THEBHERE M AR AHI EUEVE R, JE iR 5 A M HE =SB 2, il =HdE v sefs
TE— € Y0 B AR I S B RE I, AT 5 S RRUB M S R e M BRI, DRI, B30, BRlUE I & AHI
SKIRIJE A2 R AR, BOZBS HAD S — R A6V .

2006 4, Nyffeler % A[4]#2H T Al X —WETEFR, FHRIBUR WM A L FE A, FEFL 7 H 5IRAE
PR ML R, HAF R, B4 Al (0.77) K FXFIE4H(0.64), BRI Al HRB . 7
AWFFE, WA, AISFRIMEN 0.70, SR 0.61, WA KTXIEA, Hp =000, ZRHL¥
B X, 5 Nyffeler & N IWF 7T 45 B —2. 1H=2 Bjornsson 25 A\ [101HIWF 747, Al S5iBATIEE Ml 18
B AHCE . AT B R AT e S R AR B /N B T IR 22 e S5 K

2013 4%, Moor &¢ N [31WF5T T JH WEAR XS T~ 515 da 0 i) A A el IR THT B DG 49 d LR B, 4P
WA, IT CSA X—Mia&, JRRIHNE T PONIER RTRT G0 LR M & BN &L
I I i e ORI B U e AN R 2 [ 2R B IS 1, 0T I8 e 1A 78 5 3 BRI G709 o R AR 3R AT =4k
NELEE MR bR . HBF7tiER, CSA IEWEIEHIY 30°~34°, H KT 35° 5 B sl ok, /T 30°
5 ERNE ARG AR, H CSA B RBEAURE et 38 8w« AT, #2840 CSA ¥4k 37.06°,
XA 31.69°, WL B KT X &L (p = 0.00), 1 HiEiE ROC #h4k, #iE T CSA 2 Wr)H whiffizd
(IR IZ Wy 34.25°, RN 0.895, FrtE A 0.698. AHF 7145 B A1 Moor %5 A B 7t 45 SR AL A
— 3

Moor £ 53— WU F h [11] 52 i, CSA FETRIE i 77T, BUFEES . SM. AL T LAA 5 511
TRIAME « fEAHF T, it ROC HiZext &S50l AT 1 Ha, 4 Fiifl: CSA 4 0.977, Al J¥ 0.923,
FEWY N 0.619, AHI Y 0.647; REEE: CSA v 0.895, Al & 0.819, AHI ¥ 0.273; 4754 CSA N 0.698,
Al 79 0.0.572, AHI #y0.352; FILL Al 4E#4. AHI, CSA BHZ T A& oK, 1 H R Sk fids ikt v,
FNEEAEHF FARRF o

EE S N[12]FF S 41, CSA 5 Al LETIE Al RS K SF 7 THAR R, FL 3 S A e B TR AH
J(r = 0.848, p < 0.001)K F. AWFFH, CSA fil Al BEBERMIEMICRR, HIRE r N: Wi
0.707, XtHRZ10.580, iff AHI 5 CSA. Al MR K.

A FIA R Z AL AT R R B K2 A A FRREE S A, 78 MRI B IS4
FHMES BN, B YRR S E AR — M, T S s T R E IR .

ZEEPTR, BOKH) CSAL Al KUK AHI 5B 8 w2 5¢, 78 MRIEE EIE R LD ES3
X TN A MR AR R — @ E, ATONIEIRSE AL TE 2 24k HE, 1 H CSA TIIANME & K. HJ2JE KT
B SHE B AR (B A G TSR AAAE G, 75 B0 KRR AR B 5 S 1t ) B AR 5 7 vk
— WIS .
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