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[Abstract] Breast cancer is one of the most prevalent malignant tumors in women worldwide. Anthracycline-based
chemotherapy improves the survival rate of breast cancer patients, yet it also causes potential cardiotoxicity, and its impact on
right ventricular function has attracted increasing attention. Three-dimensional speckle tracking echocardiography (3D-STE), a
non-invasive, objective and sensitive imaging modality, provides a novel approach for evaluating right ventricular myocardial
mechanics after chemotherapy for breast cancer. This review summarizes the application of 3D-STE in assessing right cardiac
function in breast cancer patients receiving anthracycline chemotherapy, and discusses the limitations of current studies, aiming
to offer more precise guidance for clinical practice and optimize the treatment and management of breast cancer patients.
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2022 °
35.72 7.50
51.71/10 10.86/10 o
2 3D-STE .
STE 3D-STE
o, ( left ventricular ejection

fraction LVEF) LVEF

s, ( three— 1

dimensional speckle tracking echocardiography 3D-STE)

1.1
( right ventricle RV)

\3D-



* 890 - 2026 7 25 7 Chin J Diffic and Compl Cas July 2026 Vol.25 No.7

o RV
N #1%, Rossetto  °
; 83
RV N
RV N
e RV ( cancer therapy—related cardiac dysfunction
o CTRCD)
o LVEF.
o ( right ventricular ejection fraction RV
RVEF) RV
RVEF Yo
o 1.3 3D-STE N 3D-STE \
(tricuspid annular plane systolic excursion TAPSE)
( right ventricular fractional area change RVFAC) “ ” o
TAPSE - 3D-STE
N 3
SR .
~ 8 o
3D-STE
N - o Saidova ° 3D-STE
1.2
o o Saidova
N 3DSTE  LVEF
o ( two-dimensional speckle tracking
RVEF.RVFAC ( right ventricular echocardiography 2D-STE) o
free wall longitudinal strain RVFWLS) 3D-STE RVGLS.
LVEF ( right ventricular global area strain RVGAS)
s RVFWLS .
( right LVEF
ventricular global longitudinal strain  RVGLS)  RVFWLS o,
4 o
N o " 3D-STE
. np RVGLS.RVGAS
5 ; 2 46
o 3D-STE
. 0 RVGLS.RVGAS 2
3D-STE
LVEF " . Boczar ° - 102
2.6 RVGAS.RVGLS  RVEF
. 14
2.4.6
o N RVGLS.RVGAS o

. 18 \RVGLS



2026 7 25 7

Chin J Diffic and Compl Cas July 2026 Vol.25 No.7

LVEF. N N
“RVFWLS 3D-
STE
o El-Sherbeny "
6.9 3D
RVFWLS
3D-STE
3D-STE RVFWLS
o Xu " 3D-STE
3D RVFWLS
CTRCD
CTRCD 1.37 -17.5%
(AUC=0.74 0.805 0.658) RVFWLS
. El-
Sherbeny " RVFWLS
0.830 0.710
Xu " ;
16
RVFWLS o 3D
RVFWLS 3D-STE .
3D-STE
o Piveta
3D-STE LVEF
3D
. 2 46
RVGLS  RVGAS ( ROC)
RVGLS 0.731 0.962 AUC 0.879
RVGAS 0.900 0.650 AUC  0.830
v RVGAS  RVGLS
2 RVGAS
RVGLS .
0.778.0.829( AUC=0.88)  0.722.0.882( AUC=0.84) ,
Francisco 75
6 12
RVGLS
RVGLS
RVGLS N
o 3D-STE (

- 891 ¢
RVGLS.RVGAS  RVFWLS)
2.1 3D-STE 2D-STE 2D-STE ~ 3D-STE
o 3D
LVEF 2D 3D-STE
2D-STE
0.815
0.733 % , 3D-STE  LVEF
2D 2D-STE
o Zhang Meta
3D-STE
LVEF. ( global longitudinal strain
GLS) . N
3D-STE
o 2D-
STE.
z, 3D-STE
2D-STE
2.2 3D-STE
- Faggiano Meta LVEF
6
LVEF. <GLS
LVEF 2.
3D-STE
o Guan % 2D 3D
CTRCD LVEF.
6 GLS 4
GLS o
3D-STE
3D-STE



* 892 - 2026 25 7 Chin ] Diffic and Compl Cas July 2026 Vol.25 No.7
STE
o 3D-STE
3D-STE o
2.3 3D-STE o 3D-
3D-
STE o N
o Akbalaeva o
6~12
( speckle tracking echo— 3D-STE
cardiography STE)  N- N o 3D-STE
STE ;
N- o
STE (1)
GLS
RVGLS  RVGAS ; 1 (2) 3D-STE
I RVGLS.RVGAS  RVFAC.TAPSE. 7 (3) 3D-
S’ ( ) STE N
I " 3D-STE L (4)
1 (5) 3D-STE
3D-STE B 3D-STE
2.4 3D-STE
1
3D-STE, I . 2021 32(4): 522-525.
DOI: 10.3969/j.issn.1003-6350.2021.04.031.
Han BF Zheng RS Zeng HM et al. Cancer incidence and mortality
in China 2022 J . J Natl Cancer Cent 2024 4(1): 47-53. DOIL:
10.1016/j.jncc.2024.01.006.
3D-STE Theetha Kariyanna P~ Kumar A Jayarangaiah A et al.
Chemotherapy induced right ventricular cardiomyopathy: A
s RVGLS.RVGAS systematic review and meta-analysis J . Front Cardiovase Med
2023 10: 1103941. DOI: 10.3389/fcvm.2023.1103941.
3D-STE Faggiano A Gherbesi E  Giordano C et al. Anthracycline-induced
® subclinical right ventricular dysfunction in breast cancer patients:
Asystematic review and meta-analysis J . Cancers ( Basel) 2024
12023 CSCO 16(22) : 3883. DOI: 10.3390/cancers 16223883.

¥, 3D-STE

Boczar KE  Aseyev O Sulpher J et al. Right heart function deterio—
rates in breast cancer patients undergoing anthracycline-based chemo—
therapy J . Echo Res Pract 2016 3(3): 79-84. DOI: 10.1530/
erp-16-0020.

Rossetto L Di Lisi D Madaudo C et al. Right ventricle involvement
in patients with breast cancer treated with chemotherapy J . Car—
diooncology 2024 10( 1) : 24.DOLI: 10.1186/s40959-024-002242.
Piveta RB  Rodrigues ACT Vieira MLC et al. Early change in area
strain detected by 3D speckle tracking is associated with subsequent
cardiotoxicity in patients treated with low doses of anthracyclines J .

Front Cardiovasc Med 2022 9: 842532. DOI: 10. 3389/fcvm.



2026 7 25 7

Chin J Diffic and Compl Cas July 2026 Vol.25 No.7

* 893

10

11

12

13

14

15

19

2022.842532.
Saidova MA  Avalyan AA  Oshchepkova EV et al. Comparative ca—
pabilities of the speckle-tracking echocardiography technologiesin
two—dimensional and three-dimensional modes in the detection of sub—
clinical cardiotoxicity in patients with breast cancer J . Ter Arkh
2020 92 ( 12): 142-147. DOL 10. 26442/00403660. 2020.
12.200431.
I .

2025 63(7): 120-423. DOI: 10.3969/j. issn.
1673-9701.2025.07.030.
XuH Mao L Liu H et al. Assessment of subclinical deterioration
of right ventricular function by three-dimensional speckle tracking
echocardiography in breast cancer patients undergoing anthracycline—
based chemotherapy Erratum J . Int J Gen Med 2021 14: 885-
893. DOI: 10.2147/1JGM.S300257.

D . . 2021.

I
2021 23(3): 191494. DOL 10.3969/j. issn. 1008-6978. 2021.
03.012.
Sanz ] Sanchez-Quintana D Bossone E et al. Anatomy function
and dysfunction of the right ventricle: JACC state-of-the-art review
J . J Am Coll Cardiol 2019 73( 12): 1463-1482. DOI: 10.1016/

j.jace.2018.12.076.

]
2018 38(9): 1032-038. DOI: 10.12122/j.issn.1673—
4254.2018.09.02.
J.
2025 54(2): 267274. DOIL: 10.3870/j.
issn.1672-0741.24.11.005.
Gorgiladze N Shavdia M Gaprindashvili T et al. Detection of car—
diotoxicity using right ventricular free wall longitudinal strain in low
cardiovascular risk breast cancer patients receiving low-dose anthracy—
cline treatment J . Cureus 2024 16(6): e63138. DOI: 10.7759/
cureus.63138.
(3D-STI)
J.
2023 38( 10): 1412-1415. DOI: 10.3969/].issn.1005—

3697.2023.10.027.

J . 2023 39
(10) : 1142-1145. DOI: 10.13463/j.cnki.cezyy.2023.10.017.
El-Sherbeny WS Sabry NM  El-Saied SB et al. Detection of right
ventricular dysfunction by three — dimensional echocardiography and

two —dimensional speckle tracking in breast cancer patients receiving

20

21

22

24

25

26

27

28

29

anthracycline— based chemotherapy J . Cardiooncology 2023 9
(1) :20.DOL: 10.1186/s40959-023-00169-y.

Francisco U Cruz-Tan MK Cornelio GT. Three dimensional speckle
tracking echocardiography in breast cancer patients receiving chemo—
therapy: Incidence and clinical outcomes of subclinical right ventric—
ular systolic dysfunction J 2022 43
(S2): ehac544.2581.DOI: 10.1093 /eurheartj / ehac 544.2581.
Zhang 1. Zhang R Shuai P

. European Heart Journal

et al. A global case meta-analysis of
three-dimensional speckle tracking for evaluating the cardiotoxicity of
anthracycline chemotherapy in breast cancer J . Front Cardiovasc
Med 2022 9: 942620. DOL: 10.3389/fcvm.2022.942620.

Niu H MaZ YangS et al. Two-dimensional speckle tracking ima—
ging and tissue doppler imaging can predict subclinical left
ventricular systolic and diastolic dysfunctions after chemotherapy for
breast cancer J . Am J Transl Res 2025 17(2): 1087-1096.
DOL: 10.62347 / gwej 5941.

Zhang KW  Finkelman BS Gulati G et al. Abnormalities in 3-di—
mensional left ventricular mechanics with anthracycline chemotherapy
are associated with systolic and diastolic dysfunction J . JACC Card-
iovasc Imaging 2018 11(8): 1059-1068. DOI: 10.1016/j.jemg.
2018.01.015.

Guan ] Bao W Xu Y et al. Assessment of myocardial work in
cancer therapy—related cardiac dysfunction and analysis of CTRCD
prediction by echocardiography J . Front Pharmacol 2021 12
(11) : 770580. DOI: 10.3389/fphar.2021.770580.

LuS SunY LiQ etal Three-dimensional speckle-tracking echo—
cardiography to evaluate left ventricular function of patients with
breast cancer after anthracycline chemotherapy J . Altern Ther
Health Med 2023 29: 388-393.
Akbalaeva B Khan S Singh P

speckle-tracking echocardiography and cardio-specific markers for

et al. Comparative analysis of

early detection of cardiotoxicity in patients with breast cancer J . J

Saudi Heart Assoc 2025 37(2): 13. DOI 10. 37616/2212-
5043.1430.
D .
2019.
Wang Y Lu C Li H et al. 3D-STI evaluation of the effect of

dexrazoxane on the mechanical properties of right ventricular myocar—
dium in breast cancer patients treated with pirarubicin J . Ann

Palliat Med 2020 9 ( 3): 11874197. DOL 10. 21037/apm—

20-1074.
2023 CSCO
. 2023 38(5): 434-
439. DOIL: 10.13267/j.cnki.syzlz2.2023.068.
( £ 2026-04-20)



