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[Abstract] Cardiac amyloidosis (CA) is an infiltrative cardiomyopathy characterized by the deposition of
misfolded amyloid proteins within the myocardial interstitium, primarily comprising immunoglobulin light-chain CA (AL-
CA) and transthyretin CA (ATTR-CA). The disease has an insidious onset, nonspecific clinical manifestations, and poor
prognosis; early diagnosis is crucial for improving patient survival. Conventional echocardiography remains the first-line
imaging modality for the screening and diagnosis of CA. The "red flag signs" of CA echocardiography include increased
left ventricular wall thickness, biatrial enlargement, thickening of the interairial septum and cardiac valves, pericardial
effusion, restrictive diastolic dysfunction, and reduced left ventricular global longitudinal strain (LVGLS) with the
characteristic pattern of apical sparing. Speckle tracking imaging (STI) and myocardial work (MW) represent emerging
ultrasound techniques that comprehensively assess of cardiac function from the perspectives of myocardial mechanics
and stiffness. STI enables accurate evaluation of myocardial systolic function and quantitative assessment of ventricular
strain in CA patients. Furthermore, distinct strain patterns have been observed between AL-CA and ATTR-CA. Since CA
commonly presents as heart failure with preserved ejection fraction (HFpEF), the application of STI in HFpEF diagnosis
has gained increasing attention. As the disease progresses, left atrial and right ventricular function may also be affected,
with STI-derived strain parameters demonstrating superior accuracy compared to conventional ultrasound metrics. MW
technology constructs a left ventricular pressure-strain loop (LV-PSL), integrating myocardial deformation and afterload,
providing a more objective and early assessment for myocardial systolic dysfunction than GLS alone. Segmental MW
parameters reflect the degree of myocardial impairment more accurately than GLS and have shown substantial value in
evaluating disease severity and predicting prognosis. Artificial intelligence (Al) techniques improve the efficiency and
accuracy of CA diagnosis while reducing operator dependence. This review summarizes recent advances in multimodal
ultrasound techniques for the diagnosis of CA, aiming to provide references for the early detection, precise subtyping,
risk stratification, and prognostic assessment of this disease.

[Key words] Cardiac amyloidosis; Multimodal ultrasound; Echocardiography; Speckle tracking imaging;
Myocardial work

DOT: 10.3969/j.issn.1008-9691.2026.03.021

eV — AT AR E AR IT BT WERRL 4T TR T AN T A T sz R
AR GENELR , HAFE I B AR ZY 7~ 10 nm B9 AHEURIER B & AR AT M AT A S RE BT 3 .

Ik 39



R E P TIESS S 28245 2026 4F 6 H 45 33 %45 3 ] Chin J TCM WM Crit Care, June 2026, Vol.33, No.3 * 381 -

TE M3 A 2T AEAE O LI S5t Y S 8 OO 3R 1 0 4
U, Al 5] O JJEJE M FE AR P (cardiac amyloidosis,
CA)o CA J2H WAL AU , n] 5] 2.0 JULAL 5 |
O VAR B2 3 A L O WL B ZE L, B 2 SR i
> WL (restrictive cardiomyopathy, RCM), (> JJ 5
vy GO FLL R . HETE &8 30 K A
HA I 4 ae 71, H b e sk i 4% B
FIEEE | B HOR AR 2 8 A (transthyretin, TTR), L7
VEBFEE 1T A (serum amyloid A, SAA) DA M 3R iR R
F AT (apolipoprotein Al , apoAl) &5 J2& & # B S0
HE 5 S 2 CA AR MY RTR SR 1 5 o 98% 1) 151
e Fh B v P S e Bk A AR BEVE BT FEE (light chain
amyloidosis, AL) Fl TTR JEMHEAS (TTR amyloidosis,
ATTR) G, J5 8 X W EFAE A ATTR-CA (wild-type
ATTR-CA, ATTRwi-CA ) FIZ&ZZ % ATTR-CA (mutant
ATTR-CA, ATTRm-CA)""/.

CA BAEMEEEE | Ik R B  Fhos | iz ix
LA BUG 22 S50 A 2 W20 X il RS
HRIRAEA AR AR EHE . B3 EE CA 1Y
— LAz W TR, BA TR, Semf | FEAR A
BERGBEE O NUWEDD SR U AR ok P i Jie i ok 1 e
PG TT %, PTG WUHLRR g 2 0 J U A 32 5 Tl
PO IIRE . 2R T BOR A 2 4E X
AT 00T , B KR B R 4 P a2 W ik A
Bl 22 B 7 AE CA 12 W7 v 1Y) g i i A 7 25
W, DU I PRAR 2%

1 BEOshE “OHEAE”

ey iy o e = E e RIN NS DRI AT S el A S5 28
Wi OF 2N TS ELLE - S i NS BT AP U S W S8 N O
IGiRE I NE TN o - SN LN - 1 NS SN
LA R R G, G O EEARE HHE112 CA,
(R TA TOE SR AR G 285 A ol mT o B 4R s 198
i X HAE S IR IL I CA (4 “L0EAE” 27 A48 e
A0 3 B RERY LA A SRR ., L0 R, R
il R A A 2, 20 B AR YN ) )i AZ (left ventricle
global longitudinal strain, LVGLS ) FEAIGFE O PR B B
B, YT LR 2 By P RRARG, A B A a3 R
(left ventricular ejection fraction, LVEF) £ 83 G I
R 22 R F SRR , LVEF R B 43 i i 4
H (stroke volume index, SVI) B, #7023 25 BEFI P
V] b AR 5, OB B . A FIE Bos  AE 20
MR HICY 5K LVEF {8 H 2 14 “20HAE"
YR T, CA BB 28.6%, 2 > KL b 41

FEEAE” HORHRIA 70%

ANFEIZEHL CA IR BEEREAETE 22 57 - AL-CA T
KRR TR PR, D L2 B 37 I REIR
HE S ; ATTRwt-CA 2 WL T 245 85 TR
FUTR g, O U JEFR T 1 2% 5 ATTRm-CA &
PAFI IR, 2RI MA R 57 B, XFR L2
FLEAR IR 75 AR 2 R B, NI TR 43 132 I
HE T E AR
2 HEAIBERE% (speckle tracking imaging, STI)

STI J& FHE A .0 3 BIPEAL CA .0 WL 46 2
(R IR (U F 5T 5 NI /% 5 N A s
Y 7 R Sk 5 A 2D TSR I £ AR AT e
Fe, o A AT RS B A O = DI RE . ST @O
LA 7 2725 A B30 Sz e 4 ol g 0 28 Sh RE ek,
TR G52 B WG VAL O BETE R e AR
7 2 T A G A P IR (2023 )
AT — 4 STI (2-dimensional STI, 2D-STI) £ A&
RE D ZE AR . BRI 1] AR (global longitudinal
strain, GLS) 32 51§ IE B J& 52 ) CA JBE R 4L R Y
M7 R -, LVGLS 46%HE < 15% 7', Perugini
SR T CA SRR IEOIUR . ROM BE 0%
KAz shohfem 25, 4550 BoR , BV H HUB 5 2R
LVEF 1E%, it CA S8 5 BIAE 78 2o 0 3 K il 4
REZ A, e A AL L B 2 36% 1
BRAAERAE . IZAE TR, A0 E R iz sh S w ]
B TSR hRETE b B, X CA R0 Dy fig
PEAGA M. AL-CA 5 ATTR-CA B A8 F
TEE2SE, AL-CA GLS Z ™ &, ATTR-CA LR
AL EI R, WSS S Ry, SRS
[i5] 1% 7% (longitudinal strain, LS) <13.07% HYJ AL-CA
B AR B AL T IR B LS>13.07% MY .
Huntjens %5 BFFE 20, 76 AL-CA S35 il 250
25 I AR He AR 7 0 Sl R 45 SR A B R B iR X
A LA 37 BAREE , JF HLTA b A3 A
RIS ey €/ S RS N SR EP S

T 4F 3k, = 4 STI(3-dimensional STT, 3D-STI)
PR K J . i F AR T =4S 03
KA 2D-STI Jehili 2z b, 0% T Z 48 i 5 i 25 [l
B, i B 4T 7 B B4 00 45 s 3 A BUAR Ak
SRR, S CA B O U SR 9 5 1 57
Bre it 7 B0y F-Bs. 3D-STI GE W ZL 595 25 5| 2 Y
Je i ZE WA AR 3850 TN S B AR T RE AR, 3 oot
flots 2 A, T DA | MER T CA K



* 382 - HE R P R4 4 b 2026 4F 6 F A5 33 4545 3 1 Chin ] TCM WM Crit Care, June 2026, Vol.33, No.3

PR R0 D BE A RS . A LSO SR AT 3D-STI
PR, 855 0 IE LT 248 bR, PP AL-CA 1y
i Ja 26O 3 DIREAE AL, &5 R 7, 3D-STI AU AR
HAST SR R A O E I BENUE, IF S N R I fik A
JIKH1A ( N-terminal brain natriuretic peptide precursor,
NT-proBNP) A& b4 —3%

TERIE R TR S B O 38 R A0 O & I
I EUR B8 B0 B (heart failure with preserved ejection
fraction, HFpEF)'"'"'?'_ CA 7F HFpEF # % 1 &
T A2 B BOR B2 G TE, WET R OR, 80 & LU |
HFpEF 35, CA K th 37l 3k 25% ~ 40%, 90 %
DL ERER] 5k 66% . AR A2z R X G i
HFpEF &35 (190 BLAF 52 W7, 2 50% B B R s
FAAE ] O LTE R ) B LR UR ) BT 7 44k . i
PR FA DR L 60 %2 DAL 1 R &9 LA SR
RO EEIRTT RO K AER HFpEF 85, 1 i B 1)
CA WYTTREME. RGEMAIIN, HFpEF F 2R3N
AT IR RE AT , (HBOR B 2 (TR 2R BT, 7530 51
R AATERRE el AR R 3 . R R ) 5
)L WU , O AL AVEE N, LVEF i {455
TEIE IS EIA , PR RO 20 0 25 W D RE P
Ay R 3 2 R A BRI T 10 ARk,
STIZE HFpEF 2 Wi 4957 i H 254422 , Kosmala 257/
A 2D-STI X 207 BT AEARFN 60 FIJCAEAIR HFpEF
BERLIIBEIEAT TOFSE, JF IR 1A R4S R A T
MR, 2558 WoR, To 2 B R IR , LVGLS
I8 25 RRA 5 s2 10 TAERFIE I ZR (veceiver operator
characteristic curve, ROC k) W7~ , iz 8l LVGLS
RE f5c ME B b T AE R 1 HEpEF [ ROC 12k F i F1
(area under the curve, AUC) =0.78 J, F: T 4 (& 11
T AT o L 0L 0 (R (E) 5 A3
E ok FHZ S (ef) B LUAE (E/e') F1 LVEF. Luo
U AR ST S R R ] 3D-STI Il ) HFpEF
BEILOE =AY, GLS SRR FH R AE (global
circumferential strain, GCS) F1 3 {4 1 £H hij A% (global
area strain, GAS) = F A (1 FH 220 0 W46 Ui he
A 78 T R 5

STI A 3@ 2 FRAF 2200 57 3 A AR 13 107 7% H8 A 2l
AFHKAEA CA 250 Fr I REZ A8 . Nochioka 25 4IESE,
TE AL-CA Al ATTR-CA 1, 7.0 5 3 NI AR AZ 1
ZA, HA MO BN N A (peak atrial LS, PALS)
Z A5 LVGLS FEAR & A0 G, 11 5 A0 e A B
K, RIVER FEY) I DU [ Iy 38 5% 5 %8 5 ATTRwi-

CA JB % 700 Jis 0728 32 45 ™ . Morris 25 Fil
FH1 2D-STI % B, 7600 b3 W A2 12 Wi HFpEF 83 544
Fei 5 I RE R AR BBURREE o T 2 A B AR R (left
atrial volume index, LAVI), il 5% W A8 J Al A2 420
DIRERERT AT SEFR bR, AL, ZE TR PE ] | AR I A
LAVL &, Ze.0 P AR 5 S 322 R AL 29 D IS 7 25
(New York Heart Association, NYHA ) .0> I HE 4324 Fll
B OB B KUK 56 . Bandera 25 il i
2D-STI %} 906 7] ATTR-CA (% #6147 T #F9T, 45
LB 0P 3 NI RE S0 S WS ST AR G, 50
B B E (55 ) AL H - HUAR B 7 AR O 31X
SERIFTE R, N 20 o AR AN AT DAL IR S
PR i HLA] SR o g A T S 4=

BRZE D IIREZ AL, CA BE A O E IR
INEE R 5 UL, 2 B D A o 28 i 25 B A 1) 722 (righit
ventricle free wall 1S, RVFWLS) I i F&A% , iZ 48R Al
FHT VA O DI RESZ AR, I 0] 4 0] At PR | 72
(20 AL IREAS BRI . Morris 451 76 —301
21N 201 5] HFpEF 75 F1 364 {5 JCAEIR A 0 % &7
TRIIREAN 4 R I RTHETERF T b, SR FH 2D-STT 5
O EYIRE, R MAEE G A L% SHUB L Z AT,
AU 2 H ARG ) N AR (right ventricle GLS, RVGLS)
I RVFWLS 2 12 35 A%, 9 H. 22 IF & [0 15 23 A ik
5S¢ RVFWLS S A R UG S 0 R 5~ ek, 5
“URAAE A (tricuspid annular plane systolic
excursion, TAPSE ), 45 & [ FRAR b 5354 (right ventricle
fractional area change, RVFAC) [ = 23RS 45 1715
(BLIR AR HE , A7 %8 1028 ST 0000 I R R M R %
NYHA LA |- £ 307 AT B s s W >

STT REAGHE S WL L32 BRI, 72740 CA 21
RSl 53 J2 v o BAN R, (] P oA 28 ) 264, F
ORI A HE KUR: o X T CA B IR IR 23 X
W53 )2 RS DRSS VAL B S A I PRAN
3 DAEDN

H T A2 AR EAT ST, B 67 A 43
2 RO E R T ) T &, TR AL LS
TEIIR S GLS R R, B GLS AYREARIFIE T CA O
L 255 11 AR BT 8 5 TR B AR R S CA R
W ILE G KRR Z — , i T AR AT g 200
JUUIES 722 g P 185 o, DA s A o WL W 46 68 L A
WG AL S HOPE B U 4 D) RE FT REAFTE R FR M. O
WUVE DA SR I A8 K SR I O DI RE VR 7 ik iy
LA 2D-STI Jy B&4il, 5 J0 01 2h 20 5 700 % s )



R E P TIESS S 28245 2026 4F 6 H 45 33 %45 3 ] Chin J TCM WM Crit Care, June 2026, Vol.33, No.3

* 383 -

AHEE A, #8400 R T - AR IR (left ventricular
pressure-strain loop, LV-PSL), 5& 2 P 2 A4 =535
A WUWED B ARBPIRAS . ORI G a0 VB
AN ) SRS, PR REHR GLS BE 2000 B L 40
RO WU AR T RERY S5

TE A R ) o T AR AN ] 5 B0 % BE 14 J52 T[] Jo
2R YAl , LA REPEAE F I ] 52 O JULAR A5 AT
0 L TR] HLARAR IR , T4 Fi A5 5 4% 3, R 438 10 L
W AN F)L 2 LM LABER RE , 1X S 32 Al 2
Ry 20 U3 B ARAE T HE 8K (global work index, GWI),
ARG AED] (global constructive work, GCW ), 24K
YE I3 7R (global work efficiency, GWE) FEA, #.0>
WUVE L Z B0 R A R4 ) T o 1, 38 3k 0 A
et F B th A B S g Be LS, ATk — 25 R 15
B WLVE D S50, SE RO ILVE D B A o
B P E T M A ) o i T 2R B AR L R
PREAE R, AR BLO LIERAE D) (myocardial wasted
work, MWW) 341111, .0 ILVE DI RICH (myocardial work
efficiency, MWE ) FLUs UVE 5148 4 (myocardial work
index, MWI) £ 25 F [, LB GLS [ A%, e & 524
LVEF TR R Z2 0 WG DI REIGR o AT W35 BeC L
TEDIZHH GLS RESE N4z 1 | MERf S e CA R
O WU RESZ AR L , X T L 112 Wy B 7S DA
AEBNGHRN . Palmiero 25> B I 7200 % MWE
PEAl CA & I 0 A B A9 0 I 57, % B AL-CA
i GWE %% ATTR-CA fiX, % ] AL-CA i 4 .0 JUL B
i 5 A, Hoh GWE<86.5% Al KL 4F X 43 AL-CA
FIATTR-CA, HABURREE RS 53 5 053 b 80.0% Al
66.7%. Roger-Rollé 257 %t 118 4] CA i # ¥ 17
I 5% 3E 52, MWI 5 NT-proBNP., .0 ILALES 5 T
(cardiac Troponin T, ¢TnT) FlAlk 5B A B /N BRJE 1T R
(estimated glomerular filtration rate, eGFR) &5 % H il
Ja AL FE PR A B AR A CHE , NT-proBNP 5 2200 %
B# JE J5 (left ventricular wall thickness, LVWT) £ 1F
M5, 5 GWI M GLS BN, fE IR T o8 2 2L i
(B RN B B GLS 1 GWI Bl ) £ 35 W5
BT, XA SN ST I A A b, 78 T
CA AL T)T T H LVEF LU WU 4381 (myocardial
contraction fraction, MCF) Eﬁﬁﬁﬁuwo LV-PSL A
HCRPES CA B F 2O E O IUEDEEE | TR 5%
BT
4 AT #EEE (artificial intelligence, AI)

AT IEIB A5 175 3 0 JIE B 75 1 2% S 3R, 4 )

JETE CA X —K& 2% B w25 Bos b B R
1. Cotella 25 2 FFA% AT 3% CA 1932 Wik BE.,
i FH Ultromics JT % B EchoGo Core 2.0 F£ % H sl
it GLS # LVEF, BAT R AFAvERf M A n] 52 1, [A]
Bef a3 e T R R A T, SRR 4R 4L |
Vi K 167 5 B 7 T 5 N A 7 AR . Duffy 450
P R BE TR I 24 2T B AL B X6k [ Cedars-Sinai
BRy7 Rl 23 745 R E B AR, LB T CA 5
A0 UG 22 18] 79 (R 85000 2%, Sk £ rh B JE 0 L
JEA CA B AUC 43510 0.79 F1 0.89, LM T A
L, ALALFEIRG] CA FEARHFHE , 6 1] Se LT
PR ) KU A S5 U5 TR . Alwan 250"
WFEIE o (] AT B 25 G0 v [ RTRE 75 0 Bl 1A
PAVRR 385 FLC IE G L6 9R (cardiac magnetic resonance
imaging, CMRI) %5 Z2 #5285 O JIE 5 LA S B30 | v
Wil A ATTR-CA &%, nl ge2s Al Ak LA I, Ik
KBS 2RI . AL B Bh AR BB 1R 5 52 24 9550
B AN, R BB ARAS BT A A RLIRYT ,
e RS
5 B B

CA I IR 2 BL sk = FE S M, ik o8 2 5
UL #E DL, I R RE T2 W e B FR 3 TS Y
OB R A 5 AR AR | AR LR L O WL
Ty A8 75 T BRI L, 3 3 22 A 75 il
A CA S 2T 240, T R 12 b 5
ST RURRE 5 dEat AL A SR CA FRIEE & AR
G, A LN A 5508 B Jl DA R B
ZWIRCR S HERYE /B 5 CMRI G B H AT
WEIE 282 F T B 255 PRAS , X CA A | k2.0 IILIE
JE (G A B S RS B AR A I B
ZARTS R P BRI AR, I R S B H ol 25 53 CA
()RR I AW, R, DT R A A
SRS
FERHR A VSR AR 25 hoe
S 3Tk

[ 1] Arbelo E, Protonotarios A, Gimeno JR, et al. 2023 ESC Guidelines
for the management of cardiomyopathies [J]. Eur Heart J, 2023,
44 (37): 3503-3626. DOI: 10.1093/eurheartj/ehad194.

[2] Cuddy S, Chetrit M, Jankowski M, et al. Practical points for
echocardiography in cardiac amyloidosis [J]. ] Am Soc Echocardiogr,
2022, 35 (9): A31-A40. DOI: 10.1016/j.ech0.2022.06.006.

[3] B4 XG0 a8 “ZUHAE” 780 NEVE B
AW R [J]. RO AR AR L 2024, 52 (3): 316-
322. DOI: 10.3760/cma.j.cn112148-20230730-00037.

[ 4] Merlo M, Porcari A, Pagura L, et al. A national survey on prevalence
of possible echocardiographic red flags of amyloid cardiomyopathy
in consecutive patients undergoing routine echocardiography: study
design and patients characterization—the first insight from the



384 ¢ HE R P R4 4 b 2026 4F 6 F A5 33 4545 3 1 Chin ] TCM WM Crit Care, June 2026, Vol.33, No.3

AC-TIVE study [J]. Eur J Prev Cardiol, 2022, 29 (5): e173-e177. usefulness and clinical relevance of adding left atrial strain to left

DOL: 10.1093/eurjpe/zwab127. atrial volume index in the detection of left ventricular diastolic
(5] vl B 25 6 7 BRI 4325 00 W RE 75 Bl 23 D1 2% L O JIETE R dysfunction [J]. JACC Cardiovasc Imaging, 2018, 11 (10): 1405-

A 7 ST PRI A e v ) R 3R (2023 J0) (). HhAE 1415. DOIL: 10.1016/j.jemg.2017.07.029.

PR AR | 2023, 32 (12): 1021-1029. DOL: 10.3760/cma. [21] Bandera F, Martone R, Chacko L, et al. Clinical importance of

j-en131148-20230716-00010. left atrial infiltration in cardiac transthyretin amyloidosis [J].
[6] Dorbala S, Cuddy S, Falk RH. How to image cardiac amyloidosis: JACC Cardiovasc Imaging, 2022, 15 (1): 17-29. DOI: 10.1016/

a practical approach [J]. JACC Cardiovasc Imaging, 2020, 13 (6): j.jemg.2021.06.022.

1368-1383. DOL: 10.1016/j.jemg.2019.07.015. [22] Kitaoka H, Izumi C, Izumiya Y, et al. JCS 2020 guideline on
(7] Perugini- E, Rapf_"ZZi (_:7 Rf’ggia“i LBj etal. Cf)mpan'snn.ofv?,ntrimllar diagnosis and treatment of cardiac amyloidosis [J]. Circ J, 2020,

long—axis function in patients with cardiac amyloidosis versus 84 (9): 1610-1671. DOL: 10.1253/circj.CJ-20-0110.

idiopathic restrictive cardiomyopathy [J]. Am J Cardiol, 2005, 95 (1): [23]
146-149. DOL: 10.l016/j.amjcard.2004.08.084.

(8] AR XM SC, 41 AL, A5 . =R BE oL B R VP Al /2
536 1L 53 KCIE 0 26 LV R A T 40 1 R B9 1.
TR SR SR 2k L 2022, 31 (4): 277-282. DOL: 10.3760/cma.
j.en131148-20211021-00756.

[ 9] Hunijens PR, Zhang KW, Soyama Y, et al. Prognostic utility of
echocardiographic atrial and ventricular strain imaging in patients

Morris DA, Gailani M, Vaz Pérez A, et al. Right ventricular
myocardial systolic and diastolic dysfunction in heart failure with
normal left ventricular ejection fraction [J]. ] Am Soc Echocardiogr,
2011, 24 (8): 886-897. DOI: 10.1016/j.echo.2011.04.005.

[24 ] Morris DA, Krisper M, Nakatani S, et al. Normal range and
usefulness of right ventricular systolic strain to detect subtle right
veniricular systolic abnormalities in patients with heart failure:

with cardiac amyloidosis [J]. JACC Cardiovasc Imaging, 2021, a multicentre study [J]. Eur Hee‘lrt‘ J Cardiovasc Imaging, 2017,
14 (8): 1508-1519. DOI: 10.1016/j.jemg.2021.01.016. 18 (2): 212-223. DOL: 10.1093/ehjcifjewO11.

L10] # WL, XUEN SC, £ &, 45 . 528 8.0 JUTE B AE A8 B 3 17 [ 25 ] Ruppert M, Lakatos BK, Braun S, et al. Longitudinal strain reflects
JE)ZE U35 T Be K I T FR A2 40 1 Bl 28 ()], TR AR R R SR ventriculoarterial coupling rather than mere contractility in rat
Zei . 2017, 26 (11): 928-933. DOI: 10.3760/cma.j.issn.1004— models of hemodynamic overload—induced heart failure [J]. J Am
4477.2017.11.003. Soc Echocardiogr, 2020, 33 (10): 1264-1275.e4. DOI: 10.1016/

[11] Lin YX, Zhang L, Hu XQ, et al. Clinical usefulness of speckle— j-ech0.2020.05.017.
tracking echocardiography in patients with heart failure with [26 ] Palmiero G, Rubino M, Monda E, et al. Global left ventricular
preserved ejection fraction [J]. Diagnostics (Basel), 2023, 13 (18): myocardial work efficiency in heart failure patients with cardiac
2923. DOI: 10.3390/diagnostics13182923. amyloidosis: pathophysiological implications and role in differential

[12] 2B/ DG B ARG 3 B0 B8 1.0 0 o J 3 O LT R A diagnosis [J]. J Cardiovase Echogr, 2021, 31 (3): 157-164. DOL:
A5 (1], TR AR LR 24 L 2018, 46 (6): 420-424. DOI: 10.3760/ 10.4103/jcecho.jeecho_16_21.
ema.j.issn.0253-3758.2018.06.003. [27 ] Roger-Rollé¢ A, Cariou E, Rguez K, et al. Can myocardial work

[ 13 ] Tanskanen M, Peuralinna T, Polvikoski T, et al. Senile systemic indices contribute to the exploration of patients with cardiac
amyloidosis affects 25% of the very aged and associates with amyloidosis? [J]. Open Heart, 2020, 7 (2): €001346. DOI: 10.1136/
genetic variation in alpha2—macroglobulin and tau: a population— openhrt—2020-001346.
based autopsy study [J]. Ann Med, 2008, 40 (3): 232-239. DOL [28 ] Briasoulis A, Bampatsias D, Petropoulos I, et al. Left ventricular
10.1080/07853890701842988. myocardial work improves in response to treatment and is associated

14 ] 2525, RWEhR , S0, % . 85 & M UL Lt %ﬁﬁ E,J’L‘ with survival among patients with light chain cardiac amyloidosis [J].
RV A L LGEBHFE D LRI (7], e O i AR Fur Heart J Cardiovase Imaging, 2024, 25 (5): 698-707. DOI:
2018, 46 (6): 438-443. DOI: 10.3760/cma.j.issn.0253-3758.2018. 10.1093/ehjci/jead351.

06.006.

[29 ] Cotella JI, Slivnick JA, Sanderson E, et al. Artificial intelligence
based left ventricular ejection fraction and global longitudinal strain
in cardiac amyloidosis [J]. Echocardiography, 2023, 40 (3): 188-
195. DOL: 10.1111/echo.15516.

[ 15] Upadhya B, Kitzman DW. Heart failure with preserved ejection
fraction: new approaches to diagnosis and management [J]. Clin

Cardiol, 2020, 43 (2): 145-155. DOI: 10.1002/cle.23321.

[16] ()'m()t'e K, Ve.r brugge FH’. Borlaug BA. Heart failm,e with preserved [30] Duffy G, Cheng PP, Yuan N, et al. High—throughput precision
ejection fraction: mechanisms and treatment strategies [J]. Annu Rev . . . .
Med, 2022, 73: 321-337. DOI: 10.1146/annurev—med—042220— phenotyping of left ventricular hypertrophy with cardiovascular
022745. deep learning [J]. JAMA Cardiol, 2022, 7 (4): 386-395. DOI:
[ 17 ] Kosmala W, Rojek A, Przewlocka—Kosmala M, et al. Contributions 10.1001/jamacardio.2021.6059. .
of nondiastolic factors to exercise intolerance in heart failure with [31] Alwan L, Benz DC, Cuddy S, et al. Current and evolving
preserved ejection fraction [J]. ] Am Coll Cardiol, 2016, 67 (6): multimodality cardiac imaging in managing transthyretin amyloid
659-670. DOI: 10.1016/j.jacc.2015.10.096. cardiomyopathy [J]. JACC Cardiovasc Imaging, 2024, 17 (2): 195-
[18] Luo XX, Fang F, Lee AP, et al. What can three—dimensional 211. DOL: 10. 1016/j j(’mg‘2023410.010. X
speckle—tracking echocardiography contribute to evaluate global left [32] T, 4845, B AU, S5 MG AR A0 A I PR S
ventiricular systolic performance in patients with heart failure? [J]. TR BEIZWE (7] D ET P RS S 2o, 2019,
Int J Cardiol, 2014, 172 (1): 132-137. DOI: 10.1016/j.ijcard.2013. 26 (1): 54-57. DOI: 10.3969/}.issn.1008-9691.2019.01.014.
12.314. [33 ] 4865, T, WO O HERE IR AR IEAS L LSRR AEVE AT
[19] Nochioka K, Quarta CC, Claggett B, et al. Left atrial structure and Ensiinial EPEIEPE[E%%%}&,J“D , 2019, 26 (3): 383-385.
function in cardiac amyloidosis [J]. Eur Heart ] Cardiovasc Imaging, DOI: 10.3969/3.1ssn.1008 -9691.2019.03.032.
2017, 18 (10): 1128-1137. DOI: 10.1093/ehjci/jex097. (ks H 1 . 2026-04-02)
[20 ] Morris DA, Belyavskiy E, Aravind—Kumar R, et al. Potential (T2 - ’EZEAD

ATEI SHEMEN SR FEAIEEFZARERT BRI SR

HRBT 55 AT R TR 45 T S0 B A P FB A 055 330705 A IO 2 R 4 0 Al S 9
SRR B B8 IR O A SR R RIS 44 RSO SR S RE”
SRR R LI “ml” SRAEHCH “mL” “keal” RIEHOH k", B REUOY S, H =R Ry <=
WEFI . A5



