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[#H=E] B8 BT =483 508 558 7 0 3118 (three—dimensional speckle tracking echocardiography, 3D-STE) 540 LR 28
FARIPAN AR L0 U Chypertrophic cardiomyopathy , HCM) L0 B REBAG M H . FiE  AWFFE MRS AT , EH
2023 4F 2 J1 2 2026 4F 2 J JA 111 He BEBECTA B9 120 5] HCM B35, ¥977 3D-STE 2550 WU A8 FEAR K A, 140 8 75 0 3 5]
(echocardiography , ECHO) #4420 2 W 4 &7 sk T RE R4 B A A A O UIThRE B kAL Rk KA. 5R 12041
HCM 83 L0 LS REI0 AT % A2 50 45.00% (54/120) o A= 20 Ry I M 925 s B 4 76 28 B d RS (maximum left
ventricular wall thickness, MLVWT) |2 [A] f# J£ & (interventricular septum thickness, IVS) (&7 5k — QI LI 4/ — ARz 51
Eﬁ(early diastolic mitral flow velocity/early diastolic mitral annulus velocity , E/e’ VR EETREAEH (P <0.05), IR N
7% (global longitudinal strain, GLS) B2 AR & )i 2% (global circumferential strain, GCS) ZE AR TAIFL W 4E (global area strain, GAS) {1
BERTFREEHIIP<0.05). LHE Logistic [T E78 , MLVWT . IVS E/e” \GLS .GCS .GAS ¥ /& HCM S R 4.0 L)
BEF I SE M R 22 (B P <0.05) o 21328 3 VR B 1E (receiver operator characteristic, ROC) 4k B8, MLVWT . IVS. . E/e’ .
GLS.GCS . GAS Huplt KA PPAG 1 28 T 1 B (area under the curve, AUC) 441 47 0.758.0.764 .0.756 .0.772 .0.774.,0.777 ,0.942,,
PRI MM EE S . 2518 3D-STE 4540 WUN AR B AR HCM RO LS RES T HA — @ WEAS N, o] e R Bl i $2 k5%
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Study on the evaluation of early myocardial functional injury in hypertrophic
cardiomyopathy using three-dimensional speckle tracking echocardiography
combined with myocardialstrain technology

DUAN Yasen, CHEN Zhiyong, LI Lingzhi

(Department of Ultrasound, Zhoukou Central Hospital, Zhongkou 466000, Henan, China)

[ Abstract ] Objective To explore the value of three-dimensional speckle tracking echocardiography (3D-STE) combined with
myocardial strain technique in evaluating the early myocardial functional injury in hypertrophic cardiomyopathy (HCM). Method
Prospective cohort study, 120 patients with HCM who were admitted to Zhoukou Central Hospital from February 2023 to February 2026
were selected as the research subjects. All of them underwent 3D-STE combined with myocardial strain technique examination. The left
ventricular systolic and diastolic functions were evaluated based on echocardiography (ECHO). The patients were divided into the
occurrence group and the non-occurrence group according to whether they had myocardial function impairment. Results The incidence
of early myocardial dysfunction in 120 HCM patients was 45.00% (54/120). The incidence of hypertension, atrial fibrillation, maximum
left ventricular wall thickness (MLVWT), interventricular septal thickness (IVS), and early diastolic mitral flow velocity/early diastolic
mitral annulus velocity (E/e’) in occurrence group were higher than those in the non-occurrence group (all P < 0.05), the global
longitudinal strain (GLS), global circumferential strain (GCS) were also significantly higher. The in and GAS values were significantly
lower than those in the non occurrence group (all P < 0.05). Multivariate Logistic regression showed that comorbidities of hypertension,
atrial fibrillation, MLVWT, IVS, E/e’, GLS, GCS, and GAS were all influencing factors of early myocardial dysfunction in HCM patients
(all P < 0.05). Receiver operator characteristic (ROC) curve showed that the area under the curve (AUC) of MLVWT, 1VS, E/e’, GLS,

Wk H B 2026-03-01,
EHRA: Bl AR, SREEIG, BRSO IR 80 WUAR G536 . E-mail: 13703873998 @163.com.



P BE A T RE2ETE ) 2026 5255 47 555 2 )

EFHGSME 61 -

GCS, and GAS alone and in combination for evaluating early myocardial functional injury in HCM patients were 0.758, 0.764, 0.756,

0.772, 0.774, 0.777, and 0.942, respectively, indicating a high value for combined evaluation. Conclusion The combination of 3D-STE

and myocardial strain technology has certain evaluation value for early myocardial functional injury in HCM, and can provide reference

for clinical prevention and treatment.

[ Key words ] Three-dimensional speckle tracking echocardiography; Myocardial strain technique; Hypertrophic cardiomyopathy;

Myocardial functional injury

HE B B0 L% (hypertrophic cardiomyopathy,
HCM) /& — 28 LLO AR XS FRMENE IR ILET 4 HES1 255
N FEERHAE AL O U , FL i PRAEAR B AT 24
P B B R R N TS A7 AE W] A A 22 S5
HCM [A] {718 B e A R 480t 2 87 mT 5 S50 JUL 2 RE 46
P, 00 3 38 (TR PR3 ) G O B AE
JRURS: B 32 S R 2 E AL BRI I K 3 2
1 7 0 8 (echocardiography , ECHO ) BEAk O LA
Pt i, Ferb MR 4 21 22 30 By B 15 T 23 A0 JLEEL 21
iz SlE DL, (ARSI 25 3R FLAT A BE AR | [ 2552
) FB 30 2 BT KO 28U Bl A B i R N B2
PR, Bl ECHO HAR WA T 0T, B s 38 B A O
8 (speckle tracking echocardiography, STE) v ¢ T
2R 2 LR EOR 1 f FE RO , W] JE R E B
BroC L4 £ B2 1Y 728 A 15 B0 55 0] J2 = 4 (three—
dimensional , 3D)STE HY W , o] 70 MO L =4k iz 5,
0 HCM 735100 UROUE 3 27 3 5 B8 TRU31) i AR B S
PESL RO UV AR BORIE T STE [ O L)
RE A 45 RAZ O IE R AGE 3 T8, & O R0
REIFM A EE TR HIAMRZRE G0N
IRELAE 52 NI AR o111 TN VAL & NP e o G A S
I, A58 43 1 3D-STE 45 &0 JJL 28 £ R 7E HCM
S0 LS BE A5 0 T Ak v 80 15 AL A i O 748
VAl K T S W B (RS T 18 Bl
1 #REHE
11— B

AWETE N RTHETE A AT ST , BEHL 2023 42 H 2
2026 4F 2 A JH 11T FG EEBE IR Y 120 ] HCM
TS G ARRE : DA HCM 2R e, 22
ECHO . i+E ML Z T4 (computed tomography, CT)
SRR AT RSSO A S R A % L
U BUH )R, HEEFERE>15 mm; @41 50 ~ 65 4
@R PEE , REACA 2L 3D-STE 45 40 WU AR A
Koty HEBRBRE : DG IF AR AL IR ; @5 F 2
P AL O T 328, ELIRI I A7 2= /0 2 A

BT AR SR ARE AR K 7K a8 i i BB 5 @A AE
I T R il CEE I 2R I IR 2 1 4 26
LI AR E IR B AR S SR B A T K e
0T B9 MR PEB s DA AE O IET A S A AR
B @BIMG BT A 2E I 25 2R @K A HT 72 h
A i P ek B 52 A BEL 45 7] 6% 308 3 BEL ¥4 791 45 AT B 52 i
ONIRERI G . B A B8 B S 2 A [R] 0
25 2B TG [R) 3 A3 ASBIF 9T 28 J) 100 T v B2 g B 2 A
P bl o A i (AR5 2 2023021511)
1.2 WM *E

it SR A T2 5 24 h g CR¥E3Z HOM 259
697) 6 MUK 2L, K 25 AT B 10 ~ 1S min, IFPRAFA
AR
1.2.1 ECHO#s

SO ML 8 2e MM, 6 FH 22 1 GE 23 W) A=
77 [ Voluson E8 A 22 -y #8 7.0 2y R, 15 B 44k
WA N 3.5 MHzo 8 RS il i B 55 4 b ) 55
B ORI EYTE, DA K Z A0 LS UK U
X AR AT BT AR B A . B A G AR
Y, M I E 5 A7 0 B I 43 X (left ventricular
ejection fraction, LVEF) | /¢ & BE iz K& J&F (maximum
left ventricular wall thickness, MLVWT) | % [&] f# J5- /i
(interventricular septum thickness, IVS) | &7 7§ 58] —
I A ML 3% T B/ 2R A 3R iz B 3 JE (early diastolic
mitral flow velocity/early diastolic mitral annulus
velocity, E/e’ )
122 3D-STEZ5 5 Lo LN AR H ARAS A

T ECHO K 25 5§46 e 4Ve 3k R EBHF LR
SR DU B P O DD TR A% 34 T S0 Bl 1
G i DRI B JCiz sh i % BCF e R A 5
TIRgHr. JAshHL by B, e 3 S0 2
VI G, E A shia 0 WLz 20 3 2) .0 4 15
% A S A A AL T T A g R A RSO0 N
FREX L o E S B BRI 0 3 YRR A AR 1] )
A8 (global radial strain, GRS) | % 1A [5] Ji] 1 4% (global
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circumferential strain, GCS) | #& 1A & il i 2% (global
longitudinal strain, GLS) . & {4 1 BN 2 (global area
strain, GAS) o T3 &4 h 2 44 BT 104 LA For i
IS M 22 5 (B N R TR 18 > 1,000 491]) B
TR I 3 A B U S 0 3k, O 2 44 R
Uil 43 A Tl A5 Bk 350 A SR I 8 358 1 DR T ek % 43 2156
(BCH ) o BEPLAIE 20 41 7, 2 4% BRI <7 0 &,
I 1 44 BE T A) B 1 RS RO g
5] K2 W5 35 N 21 PN AH 56 22 8 (intra—class correlation
coefficient, ICC) o 45 {2 /R , MLVWT,IVS  E/e’ |
GLS .GCS .GAS SR HR LA A ICC 1 > 0.85(P <
0.001) , M5 # N ICC HJ > 0.88( < 0.001) , F/R= Ml
ZER—EER .
123 —foikhicdE

T BB — R GORHA AR, GET T
RS AR EE F8 8 (body mass index, BMI) (& 30 5 B
B (TP 5 B & 9 i I & 4 RO 5 9F i I
FERE A sk R R HCMJ AR HCM 43 R4
124 FHLC AL RES O 0PGS0 4

Z B [ IR SR RO LS 12 W SR T 18
2023)" [z {2016 47 5 [ 75 0 2l 1] 27 23 I 0 L 5
AR PSR ) O U B A 0 R R PR
DU TIRETEAL : LVEF < 50% HI5E A 220 2= W46 2
RESH . QEFIKRINBEIEAL R 2 S8R G IFAh %,
FFE DA R 2 55 S DA B HE Ry Ao 0 & BT K D) B S
W AR AL 2 e’ (RIFFM) <7 cm/s 5 e’
(EEM]) < 10 em/s;~EIT Ele” > 145 250 P 25 B 5
>34 ml/m*; —RMSRIEEEE > 2.8 m/so 7 I
R D) RE S BCET Sk D BE S A — bR e HE
AFTE IO RERIT . AR 75 & A= RO L
et s & HEH SR KN .
1.3 SZitZEHE

K SPSS 23.0 B o3 M it o 4945 IE 4S50 A
R 5 Tt ORI B AR 1 22 (s ) 71, AH ) HL AR
FHASEAEAS R 36 5 5 METER LA (%) o, LR
K5 . R Logistic [F1H 40 #r 3D-STE 25400 L
TS 52 ARG HCM L5100 JUL S B8 458 405 4 52 Wi 5 ik
Logistic 1A RBEBRARAFIR 5 4 A (0 PPAG A4, il 1 2
il 32 i 5 AE SR E (receiver operator characteristic,
ROC) pli £ T i 28 T 1 X (area under the curve, AUC)
SIHTIZAEZE T HCM 4010 L) Re 0 4 i PEAh 3% B

B B FEAE EE (odds ratio, OR) 1 95% B 17 X |A]
(95% confidence interval, 95%CI) . P <0.05 J# %

HEiterEm L
2 4R

2.1 FAELARILE

1205 HCM fR v & A= RA.O WUEh RE 55 546,
17 45.00%(54/120) , KA R MRS IR GBS I
PR TR R A (3 P <0.05) , P20 HAth 78k}
FHIE L 2 R g B L (3 P >0.05) (R 1),

Rl REBESRREABRZEHMILE

> H: > H:
AT e
AEWE (xxs, %) 57.32+6.41 56.51+6.76 0.668 0.505
S LB (%) ] 0.022 0.882
L 31 (57.41) 37 (56.06)
'S 23 (42.59) 29 (43.94)
BMI (x#s, kg/m?) 23.91+2.23 23.34+2.19 1.407 0.162

EHEE B (%) 1 49 (90.74) 46 (69.70) 7.974 0.005
AIEmME [ (%) ] 40 (74.07) 35 (53.03) 5.612 0.018
R (B (%) 1 6 (11.11) 8 (12.12) 0.029 0.864
BIEIMARRE (F] (%) 1 12 (22.22) 14 (21.21) 0.018 0.894
WS (6] (%) ] 7 (12.96) 11 (16.67) 0320 0.572
s [ (%) ] 4 (741) 7 (10.61) 0.082 0.775
HCMPEFE (x+s, J1)  48.65+12.32 47.92+12.67 0318 0.751
HCM 48 [f] (%) ] 0.013 0.910

F BH 78 21 (38.89) 25 (37.88)

JEATIRE 7Y 33 (61.11) 41 (62.12)

e BMI: (REFEE; HCM: JEIEELL AL

2.2 WA3D-STEL S DN THARKWEIBIRILE

KA MLVWT . IVS Efe’ 3 8 2 5 TR & 44
(¥1P<0.05),GLS.GCS . GASTHI B FI T R K4
H(H P <0.05); M4 LVEF .GRS M4 22 744 L 583
(B P>005)(%2),

#z2 WAHA3ID-STELE GO TR AR EIBIREE S (xxs5)

RIRFSH (/ff f4ﬂ> Titgf? ! r
LVEF (%) 58.54+4.82 60.39+5.91 1.851 0.067
MLVWT (mm) 14.10+6.16 8.73+3.92 5.552 < 0.001
IVS (mm) 13.44+4.72 9.53+3.21 5.183 <0.001
Ele’ 13.37+4.84 9.38+3.80 5.057 <0.001
GLS (%) -10.85+3.17 -13.17+2.49 4.496 <0.001
GCS (%) -25.27+4 .48 -28.17+3.63 3911 <0.001
GRS (%) 21.56+3.48 22.87+3.76 1.963 0.052
GAS (%) -27.96+6.46 -35.29+7.78 5.536 <0.001

H: 3D-STE: — 4B SR A 03, LVEF: A0 % 5l
B MLVWT: ZZRER KJERE; IVS: ZEAFRIEE; Ee . 5FikFE
W M o R/ SR PRGOS B s GLS: & PR R R
GCS: HEIKBIENAE; GRS: HERFEIMNAS; GAS: KA S,
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2.3 HCM BH.0ALI) 8845 B % [H & Logistic B
Y343 #

DL TS A A R0 WL RE 461 405 o0 BRL AR o
(RAkE=0,k4E =1, HBE1 K2HRHEE/SHH
P<0.05 45 4rh A2 R IFMRE (R 3) , i T Z W=
Logistic [ 5 23 87 , 45 1[5 5 5 R BLAY : Logit (P) =
1.889 + 0.168XMLVWT (mm) + 0.264 x IVS (mm) +
0.371 x Efe” (HfH) + 0.259 x GLS(%) + 0.200 X GCS
(%) +0.135 x GAS (%) , &5 H /R , MLVWT . 1VS,
E/e’ .GLS.GCS.GAS & HCM 3 F.W.0 Lsh i1
7 S R 2R (B P < 0.05)(54).

®3 BET=EMER
A% A5 i IRAE T 15
&I P i SYRAE R /=0, BT =1
It i SRR R =0, 7 =1
MLVWT TS SEINHEL
VS LA S
Efe’ S S
GLS PN R SCIAE
GCS LA SEAE
GRS HEE R SEAE
GAS LA SEE

Fz4 HCMERHOALINEER 5 B % B & Logistic B34 #7

5ES 8 SE W)‘:ﬁ’l P OR

BIFFHE 1.625 0.860 3.569  0.059 5.079 0.941 ~27.413
AHEIME 0.883 0.754 1370 0.242 2.418 0.551 ~ 10.605
MLVWT  0.168 0.073 5235  0.022 1.183 1.024 ~1.366
IVS 0.264 0.090 8.626  0.003 1.302 1.092~ 1.554
Ele’ 0.371 0.103 13.107 <0.001 1.449 1.186~1.772
GLS 0.259 0.108 5.699  0.017 1.295 1.047 ~1.602
GCS 0.200 0.077 6.809  0.009 1.222 1.051~1.420
GAS 0.135 0.051 7.174  0.007 1.145 1.037 ~1.264
H: HCM: HEJERLOGHUR; OR: AR 95%CI: 95% BA5 X1,
MLVWT: Z2sBER RIREE; IVS: SERRE; Ele’ . &PokE—
SR A A/ — IS BhHE ;. GLS: IR KA AR ; GCS: 4%
TRIBI A RIAS s GAS: HEATRNAE

95%CI

24 3D-STEZ & LALLM TR REXSHEHIT HCM
BHO NI EE R G R TE A N E

22 ROC £k, 45 5 7R , MLVWT IVS \E/e’ |
GLS.GCS.GAS Ul 1564 1FAl HCM 1.0 (LT BB
W AUC 3514 0.758 ,0.764 ,0.756 ,0.772 .0.774 |
0.777.0.942, BEAH8H8 19 AUC 34 i % K F MLVWT,
IVS . Ele’ . GLS.,GCS. GAS %% . — 35 45 (Z 43 5 N
3.689. 3.520. 3.746. 3.423, 3.322., 3.448, ¥ P<
0.001) , RS THAE MER = (R 5K 1)

S5 3D-STELA ORI H R XS HCM D ALR
EHAO AN TH BE 3R 15 B0 1T fh % 8

Uk R A%

WH AUC  95%CI P EAEEIE e B R
“éVLTV 0.758 066_219” 0501 11380  0.648 0.803 0.451
IVS  0.764 066_22 4N 0;01 10785 0.722  0.818 0.540
E/e’  0.756 Obégj; 0.501 9.785 0.833 0.636 0.469
GLS 0772 066;2(; 0;01 -12.200 0759 0773 0.532
GCS  0.774 066_225” 0_501 -26.250  0.759 0.788 0.547
GAS 0.777 0‘06.2‘6‘5 0.501 -32.345 0778 0712 0.490
K4 0.942 058;; o.(:m 0.852 0.864 0.716

W 3D-STE: =4 SGEEE A O3E; HCM: ABJE AL UL ;
AUC: B TR 95%CI: 95% BASXIA; MLVWT: A Z%BER A
JEEEE; TVS: SEBRERE; Tle’: AT AL I R AR
WiZ gl s GLS: BARKBIN AR ; GCS: EMRBAN AR ; GAS:
BRI RN AR

1.0

0.8

— MLVWT

—1IVS

—E/e’
GLS

— GCS

— GAS

—f

SH4

02 L[l r

0 0:2 0.'4 016 0.8 1.0
1R
El1 3D-STEZ& O TR ARBXSE LMK BT
HCM R HOALINBEIR 5 I ROC Bh £k

H: 3D-STE: —=4EBE 5B st r L& ; HCM: ARJERLO AL ;
ROC: ZiXHEEEHE; MLVWT: ZEas RES KRR ; IVS: %[AlFE
JERE; Ble’: &P T L B/ AR E sh R GLS:
RN AS ; GCS: HARFIFEINAS; GAS: HERTHFN AL
3 3Tt

ERENEJE S| k0O AILAN I R K | 8] o 41 44k %
NG5 L IS B UK 87 NN WA RS & = R
LIV 3, 0F — 2% kO UL 46 5 &% 9K D RE A B
A S, B 2 L LT RER . IR, D>
WUEAS fA B & a] A 200EAE HOM 3 i 2 810 AL
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REB AT L o 3D-STE 4 R 55 T = 4k 1% F Bt
SRR AR - = A B A% v AT A 25 [0 ) B S350 i
SERA I S = 2k G BE 38 e — o 1 R
7B 1N [ R SR AR SR A3 B0 LEE Bl
EURAE BRI, —H A56 R A O L =4k %5 [z 5
HAR LB AR TE S50, (.0 WLT BB AN B Sk 14
O FIUBE A8 4 A D) 1) 8 7 3 0 LI B AR 7 22 B
RS HERTHE O WUE DA ) (B AR 1) 3 AR Y is
L, A E O WL RER A . B, 3D-STE 4%
B WU AR F AR AT i — 254 5.0 WL B4 473 i 1
I {E

AR R BN, EAEH MLVWT  IVS E/e’ i
YW E TR R, GLS .GCS GASH Y &K T
KRB, BN F HUE 0 0 B85 & 3D-STE 0 AL
I AR 2 0 HCM F- 3000 WL BE 453 405 Ak b AT BB L
BH—EER, 5 WS g R —2. HCM 4
RIAEAE 0o ILIA) SR 2T AL N B | 1F 0 LA 20485 44 1
IR B JULET 2 HE S 2550, b 3o Bk A Al i B2 30
WL A% T e 3 | BRAIR O LI 4 5 &8 5 A DI ) e
HET T B MO WU AE BE 1 T R 5 2R 4 fb A5 3
R UTRER 2 0 LA it HE S B K AL O WLROUE
FI2FETNREZ AR 2 o 22O LA ) JULET 24 %o B
473 5 kg SO 5 B 1) T AR 1) GLS 268 %o i B AR
T o I 2 IO LB JEE ] s i 25 s T A8 40 /N fif [
Ja J5 R 4 32 Bl 32 B 0 i S0 e [ R O AR 1Y
GCS [ . ABFZEHh GAS 1Y AUC f i , 378 Hoxd B
B0 LTh RE B R BIRE I LT GLS R GCS, X Al
RESZ R R GAS B84 T 9\ 1) AR J&] 2 AN 1) 19 By AR {5
KRB T 4 1T M S WO UAE = 2823 (R R ) 2 S
HREARLE AR T 2 w1 24805 , PEAN SRk
Pl e, MLVWT  IVS Fh i B4 5 e HCM 4353k
P JUL B P T O RTL M o A A % 2 ) 2 iy, S JE
O WLAT H 3B L BN AS, 51 & O WLHE AN 2 Bk
I AR, D — 25 TN £ AL 5 DI RE 7  Ee” T W
5 HCM 5 18] 5 £F 4 Ak BT 800 22 0 2 BT 5K I 1
T REE DI E , REUSRE MERTHE A0 0 AT SR T RE O 40
R E s AT UL, 3D-STE 45 &0 LR 28 4 AR
Al 4 1H R e L =4k is 3 5 A = A AR R
L WL BB 1 DL

AW 5T I — 2 ROC R £k, 25 3 8K,
MLVWT.IVS.E/e’ .GLS.GCS GAS Fjl & Bk 45 A4

HCM > L 5399 0 UL 2 RE 458 45 B9 AUC 43 51
0.758.0.764,0.756,0.772,0.774,0.777.0.942, Bk &
FEPR I AUC 1B 35 K T 45 B — 485 , BRI G1TAl
. HALRIE T ARG TR APk
VIRE B J1 2 N AR R bR, SCEE T N “Eh A - B - 1227
3Gk B0 LD BE A9 42 T PEAl s MLVWT FIIVS J2
I HCM A A 2 2 JULSG BB FES T 5K — 45 ) S il 5 e
TR 2 £ 0 3 &7 5K T BRI 4l s = R 5 GLS L GCS,
GAS W e PEAR O WIUAE A 1) 880 ) B i AR 1) b 14
TBAERe S . S8 G N T 256 b AR J8 1 7]
IREN T B R R EA R R, BERT T
ARV R . (AR, AWFSE GLS i AUC
k1 0.772, W AR T35 40 BE A 0F 5% 41 38 19 0.808" . Ji
AT BEN 1758, ARF 58 R A 3D-STE£4 R, g 4
AT S O UL = 232 By, (R HL 0 AR (38 5 (IR T 2D-STE
M2 ATRE S AUCAETE 25 57 HOk , R TR HCM
LT WU SRR A AR 25 S, A BEL 2R 8 8 TR A =
A PR 22 AAAE O WIUNE A8 32 40058 8 0 0 2 T A 5%
R BH RS AR LA R, T RE S A GLS Y ) 518K
AE s B, AT LA LVEF J &7 5K D E £ 2504k M0
LS REA5 175 19 S0 2 A v, TR A W R L & B & 4
Chnae M BT O AE B S8 )V NS R A i
AN B R AUC (47T He:

£ |, 3D-STE 2540 LN 22 $ R X HCM B 44
O BE 5 A — PPN E . (BAHIE S A7 AE LA
TR PR e AR O R T FEAS A BR
(120491 , W58 X R U5 B — , AT RE A7 ZE L £ I Ay 5 1
W NGB B — |, G5 MM Z B Bk, R EE Bl
U 4L 22E 3R 34 58 1% 3 PR (late gadolinium enhancement
cardiac magnetic resonance, LGE-CMR) £ R % .0> JJl
LR YRR AR B AT A 3 AT, IR R I RE ™ SR
Oy 2 H A, R e HOM B 3 R S AR 2 sk o L
WIE AR S =N AR TPV SR E R R
3D-STEf #r , it = A pE U £ . J5 2 e 2
O KREEARI ST, H A Z A 21T LA, 456 LGE-
CMR i RS T43 25307, A I 43 2%, B JE IR
G R AN ) 28 A48 S 78 (100 L, AR RRAE L - EA T
li] B 17 LIRS 1 AR S EC AL 5O D REE R I G R .
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