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Abstract

Hypertrophic cardiomyopathy is considered to be an autosomal dominant genetic disease, with an
incidence rate of about 1/200~1/500. The main clinical manifestation is ventricular wall thicken-
ing. Echocardiography is one of the preferred imaging methods for hypertrophic cardiomyopathy
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due to its non-invasive, fast, and real-time advantages. The development and application of various
new technologies in echocardiography, especially the multiple indicators proposed in these tech-
nologies, are of great significance for ultrasound doctors in the clinical diagnosis, cardiac function
assessment, prognosis evaluation, and risk stratification of patients with hypertrophic cardiomyo-
pathy.
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1. 518

JIEJE R0 UL (hypertrophic cardiomyopathy, HCM)J& — i DLz € 25 I JF M e A5 AIE 1) 5 % AR 2 1k 16
VOB, R FZIR 1/200~1/500 [1], K25 HCM FE3& & i F4mfd 10 ROl VLTS 2 (1% 1500 £ Fh
FERIRAZ 5] o HCM H a5 L) 7 28 BB DR ASE 22 25 1R B PR AN X PR 38 &« 5 A7 7B 70 B3 B A B (LVOTO),
RIFR 9 NEJE AU BERE MO LR (HOCM) o A O B RA LA Skl Bl IL A, X2 HCM 25 ik
IR A A 7k, I 2R AR A RN T HCM (i, Ti)a . X0 280 B8 . it 4k
i 7 0Bl B B O ML RS IRTE B K EF IR R TR B R — AN e D E =BT B SE > 15 mm B0 A B i X ik
SHEEE > 13 mm, HAEEAGE b HoAd S5 e RN AT VE v iR bt . JE Rt mT g LRI 2R 1) 77 520
I ALy, AR EIEE . [ FEE0AR . HCM SB35 11 A0 % 55 143 54 (left ventricular ejection fraction,
LVEF)Il % 1E%, 15%PAAN ) HCM B35 B30 LVEF 74 & B8R . A SO 5 O 5 B DA K 22 il 5 R F
it BB JE B0 UG B3k AT 2R IR

2. 4B LB (Two-Dimensional Echocardiography, 2DE)

2DE @ Id K AR B AR L SO0 I S BE T, S22 W R SR O UL I 1 2 T . W Yk e
Lo B E, BT DA & 7 5 AR RS B0 SR T T B 19 B BT K ORSAI Z= BE JELRE, (AU, T HCM 12
W ki, 2DE B R R S FF HLA KRR JR B RE A 2 O YR P P AR (SCD) I B 22 [ K 25 [ 2]
[, 2DE #E M EE A2 0 O R EBEI KR I AEAE . 2O B IRLE MEFIKINEE. —RIEThAE LA K LVOTO HIfF
0 E R T R R EAE R [3]. I HAE HCM B3 B 2 Z 308 5L T, 2DE 1] LAFHXT 25 5 & 2|
BkIR[4]. 2DE Af IR LVOT 85 (12 4L i (CW) £ 3 #h i S Af v A /4K LVOT, CW BoRE AR 1M
LETER, XFh 28R ERA BT X 2 i ME 2 LVOT, el TR Ki[5]. thih, —4&@
LB B 2 A B AT DAL 25 R — DN E T B
3. =4t L EhE (Three-Dimensional Echocardiography, 3DE)

T hrifER 2DE iz A JUAMRBCRAG A O E R, HCM H A0 S AT AR AL E 7] fg 5 200 & A
e . SR, 3DE KM T S AAENMAFEIL[6], TR & & T #Em, JFH e DT OEN
BEREALS S LR R A 70 2 o 52 R0 5 B A (US4 Dh B 1)AS 1S [7] . 3DE FHREILIRTE N & /o =5 B JE A1
PRFTT TH A R AP AR &b, 55 2DE AH LA S m M RER B, 11 H. 3DE 38 AT LAAER AR O I B 3 O ik
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MEh#&. thah, ZET 3DE 75 BUE R E AR AR HE I Z I FR 2, FRONTE B #LdE $(MDI), #ERATE
HCM B BE TR, SIERIERALTIESE, XA BT HCM 5 Ab R K 5] 2 10 UAE JE 1T % 51 - Mustafa
Erden %5 N &5t 24 (5 /B35 (15360 41 5 31 4 58 3 (1 X HE 411K 3DE &5 SR ixt L5 13 i 4518 : HCM B3 1
EI 16 AN B R AR TR, (HR R R = =R E R e == R R N B, AUlalbg B, = rh Bl
OARIKF[8] T HMU BE B0 A0 2 e JE S i, O E oA LM, EXFEL T, =4EH Sl
LA T EN[9]. I H 3DE AT LAV HCM £ 7 2 ) LA S8 FNFLR LI S s %) T 1K b 2 ) B 47 1 mT AR
A AT DUBR w0 EL A P 2 (O B AR, B AT RERS I HCM B3 LVOT T RIAIT[4]. LA 3DE EA O E %
TN RES 7O B B IHRARAR AR FE 1, B DR A= — R, @i As 11 UL B O =
Jis R o> CAORUE 45 IR (R R, R YCHTE HCM B3 R A O 3 AR B0 (1 A B A 0 2 i 4
ThRe ik, X AT e 3 BOLIZ 3 R/ AR A IR A [10]. £E 3DE AT LU Z A UN i A3 LR ALK
B JER 4R E R, XA DIEARATEAFARP TR O, fTHTESFAR[L1].

4. $REA%E#(Tissue Doppler Imaging, TDI)

TDl @S G R 2, AR AR S TT 5, d ok H 202 3 I IGHE S IR (5 5 (<10 em/s) B F2 1L,
M e AR AR ME (10~100 em/s) [ LA A5 5 B B 25, $RELIME 5 Bl izt 21 B AH DG AN BT 5 SR T kAT 2 i A
T GRS AT S L SE I R OV SRR IZ S5 B, AT F B/ N id %8 0.2 cm/s. TDI
XL LI B BE AR 7 [ AT Rt BHIAIAR SR T s s (10 U RIS S FEAR VO AL 6 1B A
B RT3 ) O R RIS S AR O i RIS, A,

TDI 7] F T34l HCM B35 IR RIS AR Th e 5 - DIl TDI RO EE HCM SB35 1 bsife, 4 1Tk
£ N7 B LE 2 ) o 5 RS 20 R /0 B 3£ 47 [4] . Gherardo 28 N2 BIF 58 & I HCM B3 7E TDI B & R0l
FF K LA T A B PR, X T DA B T K Th RS2 A0 250 1) B AE[12] . = Ele’ R E A AR FMH
EMEF, U Ele’nl T HCM a4 2. 14k, Ele’nf LTI HCM B3 AN RO i & 4, IF
H S B P AR bR AR, UM . Ziolkowska 25 NI HE ok SR a6 20 5 0] HEZH ) L2 A O IF Th
RE, IESE TDI 2Rl L2 HCM O UL R4 /e 2 &7 5k D RE gk 1A F TR [13], k8] | TDI 7£)L2E HCM
g AR . TOI ] U % 5098 F: 20 = 05 (Pl HCM 7 ot 6 o I8 512 ) S5 28 B A2
FEHAOE, O EAIE E (s7) < 9 em/s & — TG FHE[14], HCM EBE G4 a5k Theae 24, i
E8) pUEH R B S0 ) TDI G E . —#5 HCM B A& LR NG )13, Ankur 28 N4
i Z A BTG R AR S MIN A 2358 R AR MR PR T 10 S S M (HF) SRS AH G, ALt TDI
G TM HCM 10 77 2235 A0 GG RSB AL A UG S 4L T D 00UEdE ;s TDIIEA B T4 NYHA 74
| R0 11 Z2i) HCM BB EAT IR PR IEA4 [15] . TDI FIFEAFAE /PR, P O BE M S 8B f AR,
W5 LB B 7 KT 15°~20 I 25 R s B 22, BT AR B B AR A it

5. BEAEEER AR (Speckle Tracking Imaging, STE)

STE HNAFFIM &5 TDI fTAE RN AL B RIFR T EE Y. NAS PRI ML T XL 22 E £
B, A BT R EAT 5 O ER RS X 4> TR [16].
5.1. Z#EPRIBERRIAR(2D-STE)

2D-STE /& 1E 2D Kia A5 O 5 B A JE it _E AR A0 L a] 78 BT A A7 B Sz s, lid & O WA R
O NIThRE . 5 TDI FiARM LG, 2D-STE it KL AR S M TE R, AfxHOHLIIRER T & MIF[17]. 2020
FE ) — THE 5T 4 I PR S AR S M H A LR AL MR R HCM B 2 S IEJEHT, HCM  F3 = 390 1) B AR
(LS)B#AK[18]. (Al Utk, 2D-STE AR B T3R50 HCM $#5 717 35 R 7c %= Dhe 5 o 7o 2 AR ) A% (GLS)
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AR T BRI 2 O R A R 48 bss A LS 5% GLS MHZE G, AT LU RTINStk O ik =
FF[19]. WU 25 NE WA ER H, #E I HCM 38 A2 = 024528, (Hig 3l g A2 = O %R e e,
R HCM B = AT RE i & RE 00D s 12305 HCM 35 /2 11 GLS WE(E 2123 #E )1 ST Tl
THF, WSS A2 BEUK, TR HCM B3 12 Z OGS ThEER #[20]. ¥ 2D-STE i2
AT HCM BF LNV TE I — T 45 A8 . RS M BURFEAZE, AXFR HCM 51 GLS P
TR, JUIRTEENIMRER B, (HJE m AR (CS)H N B4 WL 1IEH [21]. HCM &3 1O LT B8 H R
YLD, Thomas 25 AYCHTE R DL B AEL 4L, HCM EF IR 42 (RS)FIHE [ M AF 1)
BEA%, {H2, GLS M 54 UM R E R MEAIOC[22]. GLS XTI HCM B M TUs 1 5 B,
— X} 48 fit HCM B#H AT 748 42 N A RIBEVITE i on, HILOUEPERESE(SCD) Btk 03 2k H
RO s v RO A B ) AR 2, B GLS ¥R T-1X 48 7 (1) GLS 31 [23]. 2D-STE X4l HCM
BEPUG A ERE X, Patricia 28 B X 472 7 HCM B AT TR Az BE VTR (8] 4.2 4 J5 R GLS
SO FAET & M BREAS G YT ANC ) R B S L TN Rl [24]. BRI, BN GLS MiZdkih
N — N IME IR AR &, NGB U 20 2 T AR

2D-STE KR FRAE T HRAEA OB A EYITH 58 et O LR AR (I 5E , 028 178 S 2 KA )
(iR ZE . [FIRF, 2D-STE IBER M2 4 Fiiia s B g B 4P i =4k ), HIBE I A3 218
ERFTAL, A “ETIRIEER” MRRPE[L2].

5.2. ZH#HHRIBERRAR(3D-STE)

3D-STE WA AT e v /lk 2D-STE fEVEAL LV B4R =i 4i e 77 1 (1) R FR 4 . 3D-STE HFH AL
D5 AR A UC L AR BEAT 4 AR BRSO R AR, (F =4 RLB BR O BT A8 30, 85 ik 4 RSP i ~hiz 50 i
FEICIBE R, NI AT DL S8 SE AL VA BT = A2 (4 B R O VAR T, SBx O L R 1) 58
EIF. 2020 FEH—IRF R KM, 7€ HCM g 3D LS Al CS HIZaxHE B i/~ T 2D LS A1 CS faxt
fE[13]. fH 3D-STE AR LUK HCM TG 38 S B sz il # X 7 oKk, AR TR HCM R4S
FOIIF RS, AR MIEAL HCM B35 75 i e 25 0 URFPE IR OB $ 487 7772 . K. Rakesh 258 A
FEXT 50 44 HCM F8 3 J A Fent B AT Xf LU Fe e i i 250 . 5XTIRZAARLE, HCM B3 T =4E%
SRR, I HHH SCD RS AR 3D LS H 2 [MAFELE AT Re AR Gtk X v T HCM &
H AR 73 )= A0 SCD Titill. 3D-STE fECHLFERMFEAZ (CA)HRT HCM i35 1 72 Jo5 D e B fis (1) A [m] e 20 Y
3D-STE #ip E HA X %5 CA Fil HCM 68 /1[25]. £ FEIESE 3D-STE LLLIERE LR NS % )7 i
&RV QUL PE, fa i 3D-STE B AR L ULTh REAN A 14 (168 71[26]. Badran 5 NZ25d %}
50 % HCM &35 3D-STE EUGHT 9T G 8 H = 43R X 3k W AR (3D-GAS) 5 M s it ™ B A2 FE 12 £ AH
&, 3D-GLS il GAS 5 LVMI Z [AIfFTE R E MR LR R[27]. AL, 2021 4E(1— Tk 545 3D-STE &
Y 5] HCM Fll PRKAG2 4 S E AT EME, T2 PRKAG2 i S E TR B O Bhil 22 A 5 i 32 iR & M kb
B8 T GLS, XA BT IR EIAIT 7% [28]. 3D-STE KIRBRIERI A H 09 1iE AR, X
PR OOFERAE T M B AR, JUHRTEO AL S T, oREEIRTS HCM BT I 1) EUR B 2
ML A IS ) 7 B R
6. fafarB A LEE (Stress Echocardiography, SE)

HCM BEH240F 2/3 MEE KA WRIN A SR HEMEEIM S, HA2) 13 058 N E PR 0
WL » 29 1/3 F 55 = AR BEL I A JEEAA: o LG « HCME FR s 1 PR A8 L A2 Al o 2 5 L 75 4 B0 IR R e IR
HARKKI RSB0 )80, Xk 75 21z F U 75 O3l R E B FIWT . i A0 sh B 20
IE B EE 2P TR AR ST R SR L o I Bl T LA I Co L i g A K LA A A2 ) 5 L
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BFE RO Z5YNE ORI, FER O S ATk, e O W TN O LR L, 3 R A
B X O LR 33— 20 I B BEE B . IR R H bR ORI i R BEIZE) . AN IS A
Valsalva 71 fifik36 . £F5%F B N B S far i 75 0 sl B 22 AP FL7E 2004 AR5k L HIERA[29], 1 1gbal El
Assaad %5 N& R 7R A AIE ) 54 A O S EITE VP HCM B LI R AEAS R R IR ARK (91 1152
W R 1 ANERZIE 8 R AR 2 O IE SR ) [30], X TEH SE 7E HCM &)L KSR E A HH Y
e 4t

BRI I B0 23 (ESC) KT HCM (48T O LVOT IFTH HCM B AL . A ER
Valsalva 83 3 & 7R AT FHHPHE[31]. SE AT AKX HCM 44t e fil iz s DL & 5 B &3+
DL 55 BREIRFNIZ it & AR OGS 2 [32] T FH T3 5 mT A 5 45 FAH O 0 JL AU AR AE , 51 a6 2 e X d s e
BB AT S ST BORARAT B TR0 e 9475 5 85000 e IR 20 Jik 1f 37t 33 P i 45 (CFVR) Bk . CFVR 1]
PIXF HCM B 3t47 RS 432, sebr b, Attila Nemes 5 A2l 5t 20 44 25 HCM B AUERAE () SR 3 i3t 4T 4
SEBEE LR, e EIATKIE 9 SR 515 H CFVR < 2.35 J& 70O I3 S A A7 1) 2 35
T F[33], RS CFVR ™ /bt 7 00 5 AN RIS 4 Th RE Rk i 1 HR FR[34]

FEA HCM [ —ANEZ R 2, 7RSSR T 5A T I BB 2 PR Hh R BH )™ SR AR L%
UE R OR 72 A SR SRR IRE T, XA T T R’ — e S AEF[35]. [FIRF, 2021 SR
WS FAaH SE RFShAIEAL HCM B A O =E)Ee, I H T REZEIRFERRE HCM 8 KU 43 |2 o
RAETAEEAE F[36] . H H. 2022 45— Tt 3% B G far i 75 0 20 B AT DUR I ET Ik A O =  BEJE . > 5 mm
1) HCM & I R B O E D RESE, B 1 FIATFl. IR i PR AN o538 5 Ak B S RF[37].

7. NG

A OB N HCM RIE RS A 7, 7T LI HCM #H T2 W L BIS W, B rT LA HCM B =
BEARERLRE . LVOT 1500, AL SThRE. O 5 Mot S (U4 LA L &7 sk Thfe . XU 20 2 AU ik
PTG, JEHAE R S A H R 2 )5, X HCM FI 85 TR0k R iff 1k B S it v, o & R 5 48
ST 0 P HERA G BTt . JF FUE A OB SR m AT HCM [ 38 A= 33 22 F A8 B 1 B A A
HIRE N EHYNNHESEEFH HA T HCM &35 (2 W LK IS TN 5 T RS A, e 32 TDI 3
ROBEERARSE, iBEBFE HCM J5 T A5 5 R FIEH !

E&WE

1) WEHERIKFBEES T H (YKD2022LH006); 2) 2kt HERHE A A KB H (NMGIRT2305):
3) W5 A X PAf# BT PA R R H (202201302); 4) 5% i ERFR 22 RHS G135 B30 H
(YKD2024TD008).

&E 3k

[1] Haland, T.F., Hasselberg, N.E., Almaas, V.M., Dejgaard, L.A., Saberniak, J., Leren, I.S., et al. (2017) The Systolic
Paradox in Hypertrophic Cardiomyopathy. Open Heart, 4, e000571. https://doi.org/10.1136/openhrt-2016-000571

[2] Sakellaropoulos, S., Svab, S., Mohammed, M., Lekaditi, D. and Mitsis, A. (2021) The Role of Mitral Valve in Hyper-
trophic Obstructive Cardiomyopathy: An Updated Review. Current Problems in Cardiology, 46, Article 100641.
https://doi.org/10.1016/j.cpcardiol.2020.100641

[3] Ommen, S.R., Mital, S., Burke, M.A,, et al. (2020) 2020 AHA/ACC Guideline for the Diagnosis and Treatment of
Patients with Hypertrophic Cardiomyopathy: A Report of the American College of Cardiology/American Heart Associ-
ation Joint Committee on Clinical Practice Guidelines. Circulation, 142, e558-e631.

[4] Haland, T.F. and Edvardsen, T. (2019) The Role of Echocardiography in Management of Hypertrophic Cardiomyopathy.
Journal of Echocardiography, 18, 77-85. https://doi.org/10.1007/s12574-019-00454-9

DOI: 10.12677/acm.2024.1492457 269 Il PR 2 2 3t


https://doi.org/10.12677/acm.2024.1492457
https://doi.org/10.1136/openhrt-2016-000571
https://doi.org/10.1016/j.cpcardiol.2020.100641
https://doi.org/10.1007/s12574-019-00454-9

o 45

(5]
(6]

[7]

(8]

[°]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]
(18]

[19]

[20]

[21]

[22]

[23]

[24]

Rakowski, H., Hoss, S. and Williams, L.K. (2019) Echocardiography in the Diagnosis and Management of Hypertrophic
Cardiomyopathy. Cardiology Clinics, 37, 11-26. https://doi.org/10.1016/j.ccl.2018.09.001

Inciardi, R.M., Galderisi, M., Nistri, S., Santoro, C., Cicoira, M. and Rossi, A. (2018) Echocardiographic Advances in
Hypertrophic Cardiomyopathy: Three-Dimensional and Strain Imaging Echocardiography. Echocardiography, 35, 716-
726. https://doi.org/10.1111/echo.13878

Mandes, L., Rosca, M., Ciuperca, D. and Popescu, B.A. (2020) The Role of Echocardiography for Diagnosis and Prog-
nostic Stratification in Hypertrophic Cardiomyopathy. Journal of Echocardiography, 18, 137-148.
https://doi.org/10.1007/s12574-020-00467-9

Erden, M., van Velzen, H.G., Menting, M.E., van den Bosch, A.E., Ren, B., Michels, M., et al. (2018) Three-Dimensional
Echocardiography for the Assessment of Left Ventricular Geometry and Papillary Muscle Morphology in Hypertrophic
Cardiomyopathy. Journal of Ultrasound, 21, 17-24. https://doi.org/10.1007/s40477-017-0277-y

Cardim, N., Galderisi, M., Edvardsen, T., Plein, S., Popescu, B.A., D’Andrea, A., et al. (2015) Role of Multimodality
Cardiac Imaging in the Management of Patients with Hypertrophic Cardiomyopathy: An Expert Consensus of the Euro-

pean Association of Cardiovascular Imaging Endorsed by the Saudi Heart Association. European Heart Journal—Car-
diovascular Imaging, 16, 280-280. https://doi.org/10.1093/ehjci/jeu291

RS, AR, B, S OSSR 4R O B4 S YR RUB EEBOR VR I8 B e Al o IR JE B R BE A O
WLw B & A O E DR ,%ﬁum[J] Ak &, 2022, 32(1): 66-71.

RIFYL, WL, WIFmW, 55 4RSS /0 5 I H sl T AR AT IE S B RO IR AT A% []. A
LI SRR ﬂiw,zozs 30(11): 1580-1585.

Finocchiaro, G., Dhutia, H., D’Silva, A., Malhotra, A., Sheikh, N., Narain, R., et al. (2018) Role of Doppler Diastolic
Parameters in Differentiating Physiological Left Ventricular Hypertrophy from Hypertrophic Cardiomyopathy. Journal
of the American Society of Echocardiography, 31, 606-613.e1. https://doi.org/10.1016/j.ech0.2017.11.022

Ziotkowska, L., Petryka, J., Boruc, A. and Kawalec, W. (2017) Comparison of Echocardiography with Tissue Doppler
Imaging and Magnetic Resonance Imaging with Delayed Enhancement in the Assessment of Children with Hypertrophic
Cardiomyopathy. Archives of Medical Science, 2, 328-336. https://doi.org/10.5114/aoms.2016.60404

Ito, T. and Suwa, M. (2020) Echocardiographic Tissue Imaging Evaluation of Myocardial Characteristics and Function
in Cardiomyopathies. Heart Failure Reviews, 26, 813-828. https://doi.org/10.1007/s10741-020-09918-y

Kalra, A., Harris, K.M., Maron, B.A., Maron, M.S., Garberich, R.F., Haas, T.S., et al. (2016) Relation of Doppler Tissue
Imaging Parameters with Heart Failure Progression in Hypertrophic Cardiomyopathy. The American Journal of Cardi-
ology, 117, 1808-1814. https://doi.org/10.1016/j.amjcard.2016.03.018

Geske, J.B., Ommen, S.R. and Gersh, B.J. (2018) Hypertrophic Cardiomyopathy. JACC: Heart Failure, 6, 364-375.
https://doi.org/10.1016/j.jchf.2018.02.010

AR, BEAL. OB BT AS IR RO 22 = DhRER IR R IT STt Re[J]. BRyT TAE2RE 4%, 2022, 43(3): 90-95.
Baudry, G., Mansencal, N., Reynaud, A., Richard, P., Dubourg, O., Komajda, M., et al. (2019) Global and Regional
Echocardiographic Strain to Assess the Early Phase of Hypertrophic Cardiomyopathy Due to Sarcomeric Mutations.
European Heart Journal—Cardiovascular Imaging, 21, 291-298. https://doi.org/10.1093/ehjci/jez084

Fujimoto, K., Inoue, K., Saito, M., Higashi, H., Kono, T., Uetani, T., et al. (2018) Incremental Value of Left Atrial Active

Function Measured by Speckle Tracking Echocardiography in Patients with Hypertrophic Cardiomyopathy. Echocardi-
ography, 35, 1138-1148. https://doi.org/10.1111/echo.13886

Wu, X., Li, Y., Zhang, M., Zhu, W., Cai, Q., Jiang, W., et al. (2019) Impaired Left Ventricular Mechanics and Functional
Reserve Are Associated with Reduced Exercise Capacity in Patients with Hypertrophic Cardiomyopathy. Echocardiog-
raphy, 36, 266-275. https://doi.org/10.1111/echo0.14241

Parato, V.M., Antoncecchi, V., Sozzi, F., Marazia, S., Zito, A., Maiello, M., et al. (2015) Echocardiographic Diagnosis
of the Different Phenotypes of Hypertrophic Cardiomyopathy. Cardiovascular Ultrasound, 14, Article No. 30.
https://doi.org/10.1186/s12947-016-0072-5

Zegkos, T., Parcharidou, D., Ntelios, D., Efthimiadis, G. and Karvounis, H. (2018) The Prognostic Implications of Two-
Dimensional Speckle Tracking Echocardiography in Hypertrophic Cardiomyopathy. Cardiology in Review, 26, 130-136.
https://doi.org/10.1097/crd.0000000000000172

Saito, M., Okayama, H., Yoshii, T., Higashi, H., Morioka, H., Hiasa, G., et al. (2012) Clinical Significance of Global
Two-Dimensional Strain as a Surrogate Parameter of Myocardial Fibrosis and Cardiac Events in Patients with Hyper-
trophic Cardiomyopathy. European Heart Journal—Cardiovascular Imaging, 13, 617-623.
https://doi.org/10.1093/ejechocard/jer318

Reant, P., Mirabel, M., Lloyd, G., Peyrou, J., Lopez Ayala, J., Dickie, S., et al. (2016) Global Longitudinal Strain Is
Associated with Heart Failure Outcomes in Hypertrophic Cardiomyopathy. Heart, 102, 741-747.

DOI: 10.12677/acm.2024.1492457 270 I A [ 2 3k


https://doi.org/10.12677/acm.2024.1492457
https://doi.org/10.1016/j.ccl.2018.09.001
https://doi.org/10.1111/echo.13878
https://doi.org/10.1007/s12574-020-00467-9
https://doi.org/10.1007/s40477-017-0277-y
https://doi.org/10.1093/ehjci/jeu291
https://doi.org/10.1016/j.echo.2017.11.022
https://doi.org/10.5114/aoms.2016.60404
https://doi.org/10.1007/s10741-020-09918-y
https://doi.org/10.1016/j.amjcard.2016.03.018
https://doi.org/10.1016/j.jchf.2018.02.010
https://doi.org/10.1093/ehjci/jez084
https://doi.org/10.1111/echo.13886
https://doi.org/10.1111/echo.14241
https://doi.org/10.1186/s12947-016-0072-5
https://doi.org/10.1097/crd.0000000000000172
https://doi.org/10.1093/ejechocard/jer318

VP

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

https://doi.org/10.1136/heartjnl-2015-308576

Foldeak, D., Kormanyos, A., Domsik, P., Kalapos, A., Piros, G.A., Ambrus, N., et al. (2017) Left Atrial Dysfunction in
Light-Chain Cardiac Amyloidosis and Hypertrophic Cardiomyopathy—A Comparative Three-Dimensional Speckle-
Tracking Echocardiographic Analysis from the Magyar-Path Study. Revista Portuguesa de Cardiologia, 36, 905-913.
https://doi.org/10.1016/j.repc.2017.06.014

Kleijn, S.A., Brouwer, W.P., Aly, M.F.A,, Russel, I.K., de Roest, G.J., Beek, A.M, et al. (2012) Comparison between
Three-Dimensional Speckle-Tracking Echocardiography and Cardiac Magnetic Resonance Imaging for Quantification
of Left Ventricular Volumes and Function. European Heart Journal—Cardiovascular Imaging, 13, 834-839.
https://doi.org/10.1093/ehjci/jes030

Badran, H.M., Faheem, N., Soliman, M., Hamdy, M. and Yacoub, M. (2019) Comparison of Vector Velocity Imaging
and Three-Dimensional Speckle Tracking Echocardiography for Assessment of Left Ventricular Longitudinal Strain in
Hypertrophic Cardiomyopathy. Global Cardiology Science and Practice, 2019, 1-13.
https://doi.org/10.21542/gcsp.2019.6

Tang, L., Li, X., Zhou, N., Jiang, Y., Pan, C. and Shu, X. (2022) Echocardiographic Characteristics of PRKAG2 Syn-
drome: A Research Using Three-Dimensional Speckle Tracking Echocardiography Compared with Sarcomeric Hyper-
trophic Cardiomyopathy. Cardiovascular Ultrasound, 20, Article No. 14. https://doi.org/10.1186/512947-022-00284-3

Drinko, J.K., Nash, P.J., Lever, H.M. and Asher, C.R. (2004) Safety of Stress Testing in Patients with Hypertrophic
Cardiomyopathy. The American Journal of Cardiology, 93, 1443-1444. https://doi.org/10.1016/j.amjcard.2004.02.054

El Assaad, I., Gauvreau, K., Rizwan, R., Margossian, R., Colan, S. and Chen, M.H. (2020) Value of Exercise Stress
Echocardiography in Children with Hypertrophic Cardiomyopathy. Journal of the American Society of Echocardiog-
raphy, 33, 888-894.e2. https://doi.org/10.1016/j.ech0.2020.01.020

Elliott, P.M., Anastasakis, A., Borger, M.A., et al. (2014) 2014 ESC Guidelines on Diagnosis and Management of Hy-
pertrophic Cardiomyopathy: The Task Force for the Diagnosis and Management of Hypertrophic Cardiomyopathy of the
European Society of Cardiology (ESC). European Heart Journal, 35, 2733-2779.

Suzuki, K. and Akashi, Y.J. (2017) Exercise Stress Echocardiography in Hypertrophic Cardiomyopathy. Journal of
Echocardiography, 15, 110-117. https://doi.org/10.1007/s12574-017-0338-4

Nemes, A., Baléazs, E., Soliman, O.1.1., Sepp, R., Csanady, M. and Forster, T. (2009) Long-Term Prognostic Value of
Coronary Flow Velocity Reserve in Patients with Hypertrophic Cardiomyopathy: 9-Year Follow-Up Results from SZE-
GED Study. Heart and Vessels, 24, 352-356. https://doi.org/10.1007/s00380-008-1131-0

Afonso, L., Briasoulis, A., Mahajan, N., Kondur, A., Siddiqui, F., Siddiqui, S., et al. (2015) Comparison of Right Ven-
tricular Contractile Abnormalities in Hypertrophic Cardiomyopathy versus Hypertensive Heart Disease Using Two Di-
mensional Strain Imaging: A Cross-Sectional Study. The International Journal of Cardiovascular Imaging, 31, 1503-
1509. https://doi.org/10.1007/s10554-015-0722-y

Rowin, E.J., Maron, B.J., Olivotto, |. and Maron, M.S. (2017) Role of Exercise Testing in Hypertrophic Cardiomyopathy.
JACC: Cardiovascular Imaging, 10, 1374-1386. https://doi.org/10.1016/j.jcmg.2017.07.016

Hirasawa, K., Izumo, M., Mizukoshi, K., Nishikawa, H., Sato, Y., Watanabe, M., et al. (2021) Prognostic Significance

of Right Ventricular Function during Exercise in Asymptomatic/Minimally Symptomatic Patients with Nonobstructive
Hypertrophic Cardiomyopathy. Echocardiography, 38, 916-923. https://doi.org/10.1111/echo.15075

B, THE, B, 2. 1B sh S 7 0 ol BIDEA B 38 B A% VP IR AL O U 3 A O THRE B AL L[] IR
DR 24, 2022, 38(12): 934-940.

DOI: 10.12677/acm.2024.1492457 271 I A [ 2 3k


https://doi.org/10.12677/acm.2024.1492457
https://doi.org/10.1136/heartjnl-2015-308576
https://doi.org/10.1016/j.repc.2017.06.014
https://doi.org/10.1093/ehjci/jes030
https://doi.org/10.21542/gcsp.2019.6
https://doi.org/10.1186/s12947-022-00284-3
https://doi.org/10.1016/j.amjcard.2004.02.054
https://doi.org/10.1016/j.echo.2020.01.020
https://doi.org/10.1007/s12574-017-0338-4
https://doi.org/10.1007/s00380-008-1131-0
https://doi.org/10.1007/s10554-015-0722-y
https://doi.org/10.1016/j.jcmg.2017.07.016
https://doi.org/10.1111/echo.15075

	超声心动图新技术评估肥厚性心肌病进展
	摘  要
	关键词
	The New Techniques of Echocardiography to Evaluate the Progression of Hypertrophic Cardiomyopathy
	Abstract
	Keywords
	1. 引言
	2. 二维超声心动图(Two-Dimensional Echocardiography, 2DE)
	3. 三维超声心动图(Three-Dimensional Echocardiography, 3DE)
	4. 组织多普勒(Tissue Doppler Imaging, TDI)
	5. 斑点追踪技术(Speckle Tracking Imaging, STE)
	5.1. 二维斑点追踪技术(2D-STE)
	5.2. 三维斑点追踪技术(3D-STE)

	6. 负荷超声心动图(Stress Echocardiography, SE)
	7. 小结
	基金项目
	参考文献

