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Evaluation of left ventricular function in breast cancer patients with
different electrocardiogram manifestations during anthracycline
chemotherapy cycles by two—dimensional speckle
tracking imaging

WAN Mengting, ZHAO Zhiyu, MEI Dan’e, FENG Chuangli, YU Caigui,ZHOU Qing, CHEN Chuang, CHEN Jinling
Department of Ultrasound Imaging , Renmin Hospital of Wuhan University, Wuhan 430060, China

ABSTRACT  Objective  To evaluate the left ventricular function of breast cancer patients with different
electrocardiogram (ECG ) manifestations during anthracycline chemotherapy by two—dimensional speckle tracking imaging
(2D-STI). Methods  Thirty—eight patients with breast cancer undergwent postoperative chemotherapy and 30 healthy
volunteers in the same period (control group) were enrolled. The patients underwent echocardiography 1 d before chemotherapy
(TO stage) and 21 d after 1~4 cycles of chemotherapy (T1, T2, T3, T4 stage). According to the ECG manifestations of any
chemotherapy cycle, the patients were divided into normal ECG group (12 cases) and abnormal ECG group (26 cases). The
conventional echocardiography was performed to observe E/e’ and other parameters. The 2D—-STI was used to obtain the systolic
longitudinal peak strain of the three—layers myocardium (GLSendo, GLSmid, GLSepi) , the standard deviation and maximum
difference of the longitudinal strain (Tls—SD, Tls—dif) at 18 segments of the left ventricle, and the longitudinal peak strain rate
(LSRe) in the early diastole of the left ventricle in each group.The E/LSRe was calculated, and the differences of the above
parameters were compared. Results In the normal ECG group and the abnormal ECG group, only the E/e’ at T4 stage was
increased , and the difference were statistically significant compared with that at TO~T3 stage and the control group (all P<0.05).
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There were no significant difference in other conventional echocardiographic parameters. Compared with TO~T3 stage and the

control group,GLSendo, GLSmid, GLSepi, LSRe at T4 stage were decreased significantly,and Tls—=SD, Tls—dif, E/LSRe were increased

significantly both in the normal ECG group and the abnormal group (all P<0.05).E/LSRe at T4 stage in the normal ECG group

was significantly higher than that in the abnormal ECG group at the same chemotherapy cycle , and the difference was statistically

significant.There were no significant difference between the two groups in other parameters mentioned.Conclusion 2D-STI can

more sensitively identify chemotherapeutic—related cardiac dysfunction in breast cancer patients with different ECG manifestations.

Whether there is abnormal ECG during chemotherapy or not, the left ventricular systolic and diastolic function of patients has

been damaged, and the left ventricular diastolic function of patients with abnormal ECG during chemotherapy is even worse.

KEY WORDS

Electrocardiography ; Ventricular function, left

R GW) —Fh )3 s RO P 259, =
FUMRIEA ARG AT 7 b Y EEA G ), BRI AR = iR
A AR AR AT RS | RO BEFE PR O LD AR 32 2R
[l R R4 45 0 2016 4F R 0 3l [ p 2 (ESC) 48
A A T A bR R R VR T R S SN AT 0
Pl 0k 7 o sl R R A O H (8] S Ae A T R D7 A vp
KA R R Z R e TR O B R R R R
RN MG, 4 B 538 B (two—dimensional
speckle tracking imaging , 2D—ST1) 4 R 7] 18 15 38 i HU)
BE A ] AR BGO U iz 35 Bl O WL A )
JOEAR PR Ia] AR A4S [ 1WA K LA i sl AL O LB RE
H I FEHOE . BF9E > 3R WY TE ST 25 W3R 7 ot
FE b JIURE A8 B3 S T 20 % 5 1L 43 B (LVEF) () 22
A5 AT R IO IE W s ThRE 2 40 . ARBIT SR B AR ]
2D-STIE ARV BER 2 251 17 H 1) A [+ 0 v 1 5
AR B e = O W U O .

BAREFHE

— W5

FEHL 2019 4F 4 H % 2020 4F 10 A 763 B A7 BIRZE
AT I FLIR R 38 ), X ok Lo IR AT — 1k
I JELHA P 0 H TR £50 AT 43 Ay o0 L ] O i 2 R0 F ]
SEw A O H R TE R AL 120, AR IR 33~58 %, F 1
(43.7£10.0) % s /KT 1.40~1.78 m?, F-3(1.620.1)m?,
UL RIS M A 26 1), AR 43~64 %, -1 (51.3+8.9) %,
IR 1.47~1.82 m?, F45(1.620.1)m? A FHFEYE L 3h
i BT 27 6 491 O HL B ZE R 7 491 S o SR T U AR
K ST-T Bt 58 48 10 6] | b 1 748 3 451] L PR (1] 1
SE 2 1] QT [A] 39 4iE < Fn 2 1 B A% 1 0], 4 A b
e - O Y7 FirO HL RO S O S O DL
' T RE A A SR UL B 5 @B R R LR+ 3R
WL T Bt 2 Vi 38 (AEC-4T) Ak 7 42, 45 4k
JPIEBE 21 d, FALIFET 1 d(TO ) J2 1~4 Rk )Y 5
21 K (T T2. T3 . T4 ) T D ah Kk . HERR

Echocardiography; Speckle tracking imaging, two—dimensional; Breast tumor; Anthracycline;

HE R R BE I FHIRYT R AL 2 R R R
B KRG 22 5 45 . Dk R (d R Lot R I A 30
151y TF 3 %o BRZH , 4E 8 30~65 %, - 14 (48.3£10.2) %,
R AL 1.43~1.85 m?, F 1 (1.50.2) m?; ¥ 285 52
IRAS A A | SC0 AR A O H TR RER 75 0 o PRI AG: A B
AR B IS o A% 2HL AR A 3 T AR A — e
B S TG 2 L AR AR EF R
72 e, T I 5T 0 52 sl H 5 44 A el 2

— RS I

1A SO EIR A GE Vivid E9 B2
W 2 WA, MSS FR 3k, % 1.7~3.4 MHz; it A5
EchoPAC TAE¥, . 32K & BUA MM, 3% 320 L 1A
TSRS AT S A7 JE 300 L I 50 5 o7 FH o R 7
OBl ER B AR AR 22 s e R BU(LAV) K &R m
TR B 22 PR 25 BRF8 B0 (LAVL) 3 T0 2 U s 0B 1
FR K i 2235 0 AR B 0 117 5K 5L | g 109 i 37 3ok 3 0
B (E.A) EJGE A (DT) K 280 3 1 B K AR Ak 1
DT (DT/Tee) ; b F Simpson 153K BUAE & £ 5k K 1 25 FH
(LVEDV) ZEE W4 R AR (LVESY) X LVEF; Fil»
A DY s 0 ) T 07 FH 2H 20 2235 0K B — AR I A I (]
T A B & sk L A A2 g il B (e e ) TR T Y
SEJEIE(E (&) (Ele’ E/A, FITA S8 &2 I 3k
B4

2.2D-STI 44T« AR B S DU s o0 A s B —
VI 220 34N Sl R T T BT 2 U A7 e R
ML T o ¥ IR AR S A EchoPAC T /E ¥, # A Q-
alynasis 2DS 73 HT AL =X, ) 1 25 VI T O B, R 48 H 3l
A RS AR X, Kok 28 G5 /) T AT B A 9 BEE AT T sh i
P IRBGL BT P2 O AR O JULHAT 4 251 2 1) e
{E 1 4% (GLSendo . GLSmid .GLSepi) , A J 18 75 Bt k]
N 7 3K g TR 74 22 (T1s—SD) K R 224 (Tls—dif) .
AP oI G 1) W {E 1 A8 R (LSRe) , 1158 E/LSRe. A
SR R I 3 R .

b H R O Bl G A K 2D-STL 43 Hr 247 1 [H]



328 i PR

JH R AR 20224 5

HE

52435558 ] Clin Ultrasound in Med, May 2022, Vol.24,No.5

— A SAETAELIR A 75 BRI 5E B
SR IG : N FLIR I AT s ot Bl v 4y
) Bt ML A 24 491, p L s ) — A R s Ui (] g 2 ) X
2D-STI EHG FRR UEAT o0 A, AT 4835 9 o &2 e A
555 B o — 2SR VI A A8 7 15 0 6o (] — 2 RS ok
A5 H , A TS o) H A PR
4_\2 LII MLI@
N FH SPSS 18.0 G4k /4, i1 BB s 7, 41
8] Fe 5 R FH B R 28 7 22 404, PR L34 T LSD— K 56 o

WL 5 N M %% 5 (8] B2 2 1 K 56 2R FH Bland—Altman
o P<O.0S HERAGITHFEX

# R

A

— S ULE PR DR S

S HE P T 2RI B PRS0 A T4 3 B/e” B R,
5 [F 20 TO~T3 ) A%t BR 40 He 45 2% S 4496 S it 2 i &
(¥ P<0.05); KSR I R BG i FE L. WL
T L,

F 1 HAFEES O EISEOLE ()
415 LVEDV(ml)  LVESV(ml)  LVEF(%)  LAVI(ml/m?) E/A e (em/s) Ele’ DT(ms) DT/Tce

Xt B4 104.3£16.5 36.2+8.9 65.0+4.5 31.4+3.8 1.0£02  9.3+1.1 7.9+2.6 140.0£16.2  0.170+0.034
Lo HL B TE R 2

TO b 103.1+12.3 35.8+7.2 65.3+3.2 293422 12403  9.2+1.8 8.0£2.0 144.0£282  0.181+0.033

T1 3] 101.6+10.6 36.0+6.9 64.6+5.5 28.4+1.9 12402 9.3:2.1 8.3x2.1 137.0£24.6  0.168+0.029

T2 4] 103.5+13.2 35.3+8.6 65.8+3.8 34.6+3.1 11203 7.9+1.5 92423 134.4+22.1  0.168+0.026

T3 18] 102.2+11.7 372477 63.6+4.9 32.8+4.3 11204 8.4+3.1 9.122.3 137.327.6  0.174+0.029

T4 18] 101.1+10.3 38.5+7.6 62.0+5.6 33.6+3.7 12+03 84227  104x23"  1473%153  0.17520.031
O LR 2

TO 4] 100.9+19.3 35.329.4 65.0+9.2 34.123.5 1.0£0.3  8.4+1.2 8.2+2.1 144.7+27.1  0.17820.027

T1 3] 103.3+17.1 36.8+8.8 64.4+5.4 36.122.7 11203 8.4=1.5 9.5+2.4 130.6+29.6  0.168+0.034

T2 34 108.6+27.6 37.4+8.4 65.6+4.4 30.422.8 1.0£0.2  7.7+1.4 9.422.5 133.3+32.1  0.17020.027

T3 3 98.1+18.7 37.2+6.2 62.1+3.9 34.2+3.4 0.9+03  7.61.6 92422 127.4+39.5  0.165+0.039

T4 96.5+13.8 39.6+7.3 61.0+3.3 38.33.2 1.0£03  7.5:1.1  10.7£2.9%  129.8+39.8  0.165+0.043

5% R4 F A, *P<0.05 ; 5 [R141 TO 3 He 45, PP<0.05 5 5 R Z4L T1 I H#E , <P<0.05 5 5 R4 T2 3 ek, 1P<0.05 5 5 R4 T3 3 L4, <P<0.05
L8 LAV 22 5 BUHE B0 BAA - A0 T ET 5k 5L g 303 110 70 3o 28 0 {1 1) L 1
A s Ee” s TR L AT 5K ST L 78 8 U (5 IR IS ) B B A BE 5K L S 352 Bl

FISFA] s DT/ Tee : 28030 B IR AR A B9 23 11 &7 5 30 1fi 9

To ZEEF R R WA LVESV 26 %8 e 4 AR ) 2 1
e s TSI I 1] B B A BE AT kLY S 342 By
{ELAY UAE s DT 2 MR 11T kR 300 1 37 138 06 {1 il

s LVEF : 22 5 5 1fl

~C:TOMH,E 4 85 cm/s e,

B ERE

LVEDV:

I
o A I (D 3k i (1]

A9 cnl/s,ez’j\]ll cm/s, Ele’ 9 8.5;D~F: T4, E 5 89 cm/s, e,’}\77 mn/s,ez’yﬂ10(:m/s,E/e’)~710.5

B (L, 48 20 ) AL7 i J5 H BB 7 O sl B R



I R A RS B2 2 i 2022 4E 5 A58 24 855 530 J Clin Ultrasound in Med , May 2022, Vol.24,No.5 - 329

S 2D-STI S A i 223 (¥ P<0.05) ;0 HL RS 4 T4 1 E/LSRe 34
AL H B IE 5 2 R B ] S8 4 T4 B GLSendo :ktbﬁgm%@ﬁewﬁﬂﬁwﬁiﬁﬁ%ﬁ
GLSmid ,GLSepi . LSRe #Jl Ik , TIs—SD . Tls—dif \E/LSRe & X (P<0.05) ; 4&x LR S B2 R TG4 &
BIra K, 5 R4 TO~T3 WA A2 T 22 R 8 geit X W2 MK 2,3,
K2 KL 2D-STIBEULE (x2s)

20591 GILSendo(%) GLSmid(%) GLSepi(%) TIs=SD(ms) Tls—dif(ms) ILSRe(s™) E/LSRe(em)

hayilesa) -24.3x1.5 -22.6+1.9 -18.3+2.5 40.2+£16.5 131.2+50.5 1.5+0.2 52.1+£7.8
L HLEE 24

TO 1] -23.9+1.9 -20.4+1.7 -17.9+1.3 39.5+16.2 137.8+58.2 1.420.3 54.0+12.1

T1] -23.6+2.1 -20.5+1.9 -17.8+1.8 36.1+6.2 121.7+£21.5 1.5+0.3 52.8+12.9

T2 14 -23.8+2.5 -20.9+2.3 -18.4+2.1 43.0+16.4 136.8+60.0 1.5+0.3 56.4+17.3

T34 -22.6+2.2 -20.6+1.7 -18.0+1.9 42.5+10.1 128.1+40.6 1.4+0.2 54.9+13.2

T4 1] —21.042,92bede —18.3+2,50bcde —16.3+2 2¢bede 56.1£16.4abcde 155.0+48.3abcde 1.2+0.32bed 62.6+12.38bcde
S HL P 2

TO -23.7+2.2 -20.7+1.8 -18.2+1.6 38.1+13.5 130.2+46.6 1.4+0.2 53.6£16.6

T1# -23.5+2.3 -20.5+2.0 -18.1+1.7 36.1+£12.7 136.1+£35.3 1.4+0.3 55.8+14.1

T2 -23.2+2.3 -20.3+1.9 -17.7+1.7 40.4£22.8 125.6+40.2 1.3+0.2 61.9+18.4

T3 1] -22.9+2.3 —-19.8+2.0 -17.2+1.5 34.2+13.4 138.9+41.3 1.4£0.3 57.1£14.6

T4 1 —21.142.]#bede —18.5+1.8abede -16.4+1.6%d 58.3+19.2abcde 164.0+£50.4¢abede 1.2+0.28bede 73.4+17 3abedef

5 IRLH L, +P<0.05 ;5 [ 2H TO ] He 458, 2P<0.05 5 5 [F] 20 T1 0] Fe 45, ©P<0.05 5 5 R4 T2 W1 Hb 4%, 1P<0.05 ; 5 [ £H T3 0] He 4%, <P<0.05 5 5 00 F

IE 5 4[] — b7 R LS, 'P<0.05 . GLSendo 0 PR U JILUAC i A 1) WA AL 2% 5 GLSmid : H 20 LIS 7 B A 1) 0 (B 725 5 GLSepi UMM 0oL
Ll&(émﬁﬁjj\r’jmfﬁﬁ? s Tls=SD : 18 45 Bt LY [1] 137 A8 IR e st ()R HE 22 5 Tls—dif - 18 5 BL Uy LA 1) 17 A% 1K s i i) £5 K 2241 5 LSRee « & 7K 10 40 1 (1117
%“ F/LSRe: 2 1167 5K FL U 1L 970 32 )32 06 (5 6 51 R S 2 ) e (7 A %“HJLHH

[N EPJ:: ‘L‘ﬁl‘ﬂ?\ R uﬂJLéMrju/“ HﬂﬁiP}],CLSendo\CIled cmep] ﬁﬁluj—ls 6% .~16.0% .~13.8%
B2 [FE R E SRS 20 % o3 2 A 2k A

= 2D-STIZH Y A Mk 5

Bland-Altman 3730745 7w,
2D-STI il GLSmid . LSRe 7E W £¢E
P B W5 (B 1) AT B iy T E
P, WL 4.

it

B2 EO0 AR AR T &2

/\:'I‘QJ],IASRe 1.5 57!, E/LSRe } 56.7 cm;B: T4 #],L.SRe 1.2 57!, E/LSRe 4 74.2 em
s B ot FIBKRIEE S 2 % L2 B



R
BF
E
%

-+ 330 - i P A

FRAE 2022455 A5 24 855 5] J Clin Ultrasound in Med, May 2022, Vol.24,No.5

777777777777777777777777 wwe o ROE RGBT T4 1)

= Y\ [w) B AE 2 # GLSendo , GLSmid

e GLSepi BB AR, 5 A4 TO~T3 1 1
T XMMARKRERYA G EE XL

~ 3004
T 200 S

= = 2,00

9 1.00 e

z ‘o = ]

N 0.00 Mean 0.05 W 1 .00

b3 & 0.00

5 -1.00 E,,i

= =

5 _2'00 -1.96 SD. (E _1~00 _____________________
3 -3.00 20 3 -2.001

(¥4 P<0.05) , 1B % £ A1 [A) 4k 7 JE 10

-------- Sl GlSendo, GLSmid, GLSepi M % 2%

-145

-25.00 -22.50 -20.00 -17.50 -15.00
GLSmid MEEH NIEH (%) ®

—27.I50 —25.60 —22.'50 —20;00 —17i50 —15I.00
GLSmid W< ] H1{H (%)

SERICGETT S RS PR LI AR
BRZEARIAT R i
7 B L S L L ey

O 5240, BRI 25 W) dic S e o
B PR SN F2 B BT L T B g AR

U RS EOR b AR SR R

O 5l 1] 2 B SR S e
A EALTT 25 5 R A O WL

0.401
T 0.20- 7, 030]
ﬁ % 0.20
% 0.00 = 0.10]
ver =
% . e ~0.00
= _020] &
= o . =-0.10
= ©
7 % -0.20
= wn
-0.40 -

100 120 140 160 1.80 2.00
LSRe MELH NI (s™) ©

%2 8] Bland—Altman 4347 €

B4 GLSmid,LSRe 7EM5EE P K M EE 3 0] Bland—Altman 437 4]

K 700 mg/m? i O INREARN 42 K A %K 18%~48% ;5 %
T H AR BRI 900 mg/m i, O INREAR 2 L E R Ky
0.9%~11.4%""", B R I 223 3o Dk /D BUOER 2 245 W 391
1) Aok OREREYEE R . TR S R
259 JC 4 %o 1) 2 A R RV AE (T O R AR 4 57
ARG BT HR T, B AR i ) A 2 s v] 5 | S
MG R U 5 0 PRGOS 25 1 Ak 7 39 1) %o 2L,
Ji 98 B8 0 IS 00 2R AT 9% U0 W DU AT SR IR W AT A B
WEFEA Iz B I 46 ma L, AT A B AR 1 ] X5
30 oL PRI 7500 Bl R ARG AT, LA I £k a7 25 40 1400 JE
BEPE S IR b T4 52 2 AT 0 LR g 28—
JE A0 2 1R 436 O i P AV, >0 R T o 0 S s P
7O B B R AT FLC R SR AIG, ELA B S e
BF 14O LY B0 A8 Ak, A 35 T S 000 JIL 32 90 A AU
2D-STI 4% A5 HUER 7 0 2 1] B B 0% b & B0 7
Oz, Hn] S M & AR5 B R 1T 2D-STI
FARVEAN B2 W A7 W 1) 0 rlL I R AN 7] HL
FILER 75 0 3 1 TG P 2 B0 L IR 8 R A S I 4 e
EF K DIRE A N FHANME

— BRG] r T B [R] 1 LR
e € R

ARSI A BB e 4 AWMLY 5, £ A
BRI & ik 344~400 mg/m?, MO B P IE R 2 R
H, 8] 5 2H T1~T4 1] LVEF 5[5 25 TO $ K ) B 41 H

0,‘80 1.60 1.I20 1.40 1.60 1.'80 2.'00
LSRe MELH MI(E (s71)
A B:GLSmid 75 WM< N Kz W% % 8] Bland—Altman 43477 & ; C . D : LSRe 1£ WLE< 34 4 K WL

B, SRR A R — B 4
® DL AR R O WL 1) 1 AR D AR
B S DR AT RE A < BRI 2 W 225 AR
W, PP P - RS, S
SR T A ML T A5 473 , o0 LA L
BB B A | T IR A0 M A 3 R AR R R
TG St A s IR 2 Ab ka4 o o0 UL 1) 1o 2% 1)
AR T 22 2 WSCAR 055 , (0 78 22 % 5 K i A A AL i
ERT , LVEF PR H BB Bl AIK . AR e e &
TE B ZH L0 B, PR S 2 T4 31 0% 7% ) A5 1 28 Tls—dif
Tls—SD H%5¢[A] 21 TO 1 1 23 K (34 P<0.05)  (H P ZHAH
ALY ] R S8 i 22 R e g 24 3, Ui
Teig A B0 R 5, LR AT B R e
WIS E AR NG T e S R AS R 26 nT g 2 itk —
A A F AR D RE AR

T BRI ()0 H P 3 B[R] 9 7L AR
i B L E AP IR DI AR M

AHXF T B 28 245 W Ay ok 22 5 Wi 4 T RE B 1)
WFFE | IR 25 W A7 %o 2 2 67 ok 2 R 5 M 1F 2 A
B/ Upshaw 5 0F 58 & B, FLIR I8 B A2 B &7 5k 30
REZ e BOAR R 25 by AR n] &k B R A
FUAE DI RESZ 401, nT RR S A7 AE , L, X 4232 AR 2
251k y7 B PR R e E AT Ik S RE B N % 5 i
o BRI T 5 RS0 ILRE B A3 N7 P i, 44
5 | 2O LAY = Sl A8 st D AT , 0o LA £ R 7Y
O WUEE A8 25 2 — 25 5 U LA IR 2 | ol JILET 5K )
RESZ 4. AHFIE K 2016 4F 35 =58 75 0 s K B 4
(ASE)$5 T/ 47 9 PEM LVEF 1IE % H 3% 47 3k D RE Y
AR M e’ (LAVI Ele” & = I S I W A1 37 32 X



I A S 1R 25 2R 5 20224 5 H 45 24 555 5] J Clin Ultrasound in Med, May 2022, Vol.24,No.5 .

331 -

FLAR I ALY B A AT IR DI REHEA T VP4 25 R R AL,
O HL T IE B AL L T8 S R 2 T1~T4 M e’ (\LAVILE/
A DT 5[4 TO W b 25 F ¥ Je e it20 2 3, AL T4 1
Ele’ 3 TO 1 5 35 19 K (¥ P<0.05) , 15 H 46 %5 {1 )5 3
KT 14, H IR —4by7 P 4t 025 S RSt % 2
S AR ABIEFE A 2451 58 AT I R AR B O
S, = A I Ve {1 3t R 5 R R i 2.8 mfs, (I IL
ASE #8 B HERE P PPAR 22 E 87 R DI RE M 2 IS 40T B

BV 2 AR AT I FLIRE R A=
ik DIBE. LSRe 0] R MLAE = WM F2 8 su 2 A8, F
FEE I B BE A LSRe AT IAL IR F4E O ILFE SE K
U s BB RS e B TR RUE DR AR AR 57 22 3R FH AR
2R LSRe J E/LSRe KAk ZLAR I 38 A2 = 47 7K 1)
RE L 25 LB, 0 F T DE AL ALC L BT S 4 T4
LSRe BJUi 1% , E/LSRe Y3384 K, 5 [A] 20 TO 1A Lk 4% 2% 5
PR Ge it () P<0.05) , $2 /R PRI ALY 7 e 22
FHI TS A R RN T 32 85 HoC L B 5 2 T4
E/LSRe #6.0 H [ 1F 5 21 2 3538 K (34 P<0.05) , #8271k
I JE A e B0 H PR R LI R A AR R T
REZMTRET W3 . UL, X Tz B R 25 1by7
Y1) B0 H R S Y LR FR A AT ASE 75K
DIBE AN 46 g #4217 FLAh 5 b, E/e” \LSRe J2 E/LSRe

AT RE IS 5 VR O A L2 s A K D RE 2 B A
MBS

A1 Jmy B : 2D -STIHE A 75 1 M 9 % LA
B L5000 0 ey B LS s @78 T Ik T RE AL AR
& AR UEVE A 2 B QR IEAT I B 7 ; DFEAS B 44
DR UG KA B — 25 5835

25 LR, 2D-STIF AR B HLEE A .0 3l [ e S A
R i TR BRI 2 g Ay S I FL B SR S = T
A AL s Tove AT I a2 A B R R, R A
O WL s BT ik DR Y © 2246, HARYT 0 1E) B0
W E BRI REZ B

S 3k

[1] Zamorano JL, Lancellotti P, Rodriguez Mufioz D, et al. 2016 ESC
Position Paper on cancer treatments and cardiovascular toxicity
developed under the auspices of the ESC Committee for Practice
Guidelines: the Task Force for cancer treatments and cardiovascular
toxicity of the European Society of Cardiology (ESC)[J].Eur Heart J,
2016,37(36) :2768-2801.

[2] Poterucha JT, Kutty S, Lindquist RK, et al.Changes in left

ventricular longitudinal strain with anthracycline chemotherapy in

(3]

[11]

[13]

adolescents precede subsequent decreased left ventricular ejection
fraction[ J].J Am Soc Echocardiogr,2012,25(7) :733-740.
Salvatorelli E, Menna P, Chello M, et al. Low—dose anthracycline and
risk of heart failure in a pharmacokinetic model of human
myocardium exposure: analog specificity and role of secondary
alcohol metabolites [J].] Pharmoacol Exp Ther, 2018, 364 (2) :
323-331.

Binliang L, Tao A, Meiying L, et al. The association between early—
onset cardiac events caused by neoadjuvant or adjuvant
chemotherapy in triple-negative breast cancer patients and some
novel autophagy-related polymorphisms in their genomic DNA:
a real-world study[]].Canccr Commun(Lond),2018,38(1):71.
Voigt JU, Pedrizzetti G, Lysyansky P, et al. Definitions for a common
standard for 2D speckle tracking echocardiography: consensus
document of the EACVI/ASE/Industry Task Force to standardize
deformation imaging [J].] Am Soc Echocardiogr, 2015, 28 (2) :
183-193.

Wang B, Yu Y, Zhang Y, et al.Speckle tracking echocardiography in
the early detection and prediction of anthracycline cardiotoxicity in
diffuse large B—cell lymphoma treated with (R) ~CHOP regimen[]].
Echocardiography,2020,37(3) :421-428.

TR, S VA A L A . AR B AR R 2 AR B R VA B
FegW ey B B WUREPE LY ] i R 75 PR 2 400, 2019,
21(3):166-172

de Barros MVL, Macedo AVS, Sarvari SI, et al. Left ventricular
regional wall motion abnormality is a strong predictor of
cardiotoxicity in breast cancer patients undergoing chemotherapy [ J ].
Arq Bras Cardiol ,2019,112(1) : 50-56.

Upshaw JN, Finkelman B, Hubbard RA, et al. Comprehensive
assessment of changes in left ventricular diastolic function with
contemporary breast cancer therapy [J]. JACC Cardiovasc Imaging,
2020,13(1 Pt 2):198-210.

Nagueh SF, Smiseth OA, Appleton CP, et al. Recommendations for
ventricular  diastolic

the evaluation of left function by

echocardiography: an update from the American Society of
Echocardiography and the European Association of Cardiovascular
Imaging[JJ.Eur Heart J Cardiovasc Imaging, 2016, 17 (12):1321-
1360.
Hsu PC, Lee WH, Chu CY, et al. The ratio of early mitral inflow
velocity to global diastolic strain rate as a useful predictor of cardiac
outcomes in patients with atrial fibrillation[J].J Am Soc Echocardiogr,
2014,27(7):717-725.
Ersbgll M, Andersen MJ, Valeur N, et al.Early diastolic strain rate in
relation to systolic and diastolic function and prognosis in acute
myocardial infarction: a two—dimensional speckle—tracking study[J ].
Eur Heart J,2014,35(10) : 648-656.
TN, PR3 R T, AR kI AR FE S ROV IR AE
H A0 AR DIRELT ] AR R AR AR R, 2017, 26 (12)
1018-1023.

(Wieha F - 2021-12-03)



