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Abstract

Background: Left atrial (LA) function and mechanical dispersion changes in breast

cancer patients treated with chemotherapy remain unclear.

Hypothesis: LA function and LA mechanical dispersion in breast cancer patients

would be impaired after chemotherapy.

Methods: This single‐center retrospective study included 91 consecutive breast

cancer patients treated with chemotherapy and 30 controls. Patients were examined

by echocardiography three times at intervals. Conventional parameters, left

ventricular strain, LA strain, and LA mechanical dispersion were evaluated and

compared.

Results: LA strain during reservoir phase (LASr), conduit phase (LAScd), and

contraction phase (LASct) all decreased markedly after chemotherapy and were

lower than those of the controls (all p < .01). The standard deviation of time to peak

positive strain during LA reservoir phase corrected by R‐R interval (LA SD‐TPSr) was

significantly increased after chemotherapy and was higher than that of the controls

(p < .001). The change of LA function was expressed as Δ. Multivariate linear

regression analyses showed that LAVIp (0.399, 95% confidence interval [CI]: 0.610,

1.756, p = .000) was independently associated with ΔLASr, LAPEF (−0.325, 95% CI:

−45.123, −10.676, p = .002) and age (0.227, 95% CI: 0.021, 0.350, p = .027) were

independently associated with ΔLAScd, and LAVImax (0.341, 95% CI: 0.192, 0.723,

p = .001) was independently associated with ΔLASct. LAVImax (0.505, 95% CI:

0.000, 0.001, p = .039) and mitral E (−0.256, 95% CI: 0.000, 0.000, p = .024）were

independently associated with ΔLA SD‐TPSr.

Conclusions: Mechanical function of LA declined after chemotherapy in breast cancer

patients. With the decrease of LA mechanical function, LA mechanical dispersion
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assessed by two‐dimensional speckle‐tracking echocardiography increased significantly,

and its clinical value needs to be further studied.

K E YWORD S

breast cancer, cardiotoxicity, chemotherapy, echocardiography, left atrial function, left atrial
mechanical dispersion

1 | INTRODUCTION

Breast cancer remains the leading cause of mortality in women. In

the United States, breast cancer affects nearly 3.32 million women.1

Currently, advances in breast cancer treatment have led to

improved survival in these patients. However, treatment can result

in cancer therapeutic‐related cardiac dysfunction (CTRCD) due to

myocardial toxicity.2,3 CTRCD affects a substantial portion of

patients who undergo chemotherapy. Conventionally, parameters

of the left ventricle (LV), such as left ventricular ejection fraction

(LVEF) and LV global longitudinal strain (GLS), have been broadly

used as diagnostic criteria for myocardial damage.4 Most of the

previous studies have focused on LV dysfunction after chemo-

therapy. However, left atrial (LA) function has recently been

identified as a potential indicator of cardiac dysfunction and

arrhythmias due to cancer treatments.5 In addition, controversies

remain regarding changes in LA strain in breast cancer patients after

chemotherapy. Ana Teresa Timóteo et al. suggested that no

significant change in LA strain in breast cancer patients was

observed after chemotherapy.6 In contrast, Hyukjin Park et al.

suggested that a significant decline in LA strain developed after

chemotherapy for breast cancer.7 The respective changes in LASr,

LAScd, and LASct in these patients is still a matter of debate. LA

mechanical dispersion is a parameter related to arrhythmia,

especially atrial fibrillation (AF).8 However, data on LA mechanical

dispersion in breast cancer patients after chemotherapy remain

limited. Echocardiography is a sensitive and reproducible technique

for the assessment of LA function and LA mechanical dispersion.

Recently, GLS by two‐dimensional speckle‐tracking echo-

cardiography (2D‐STE) has been used for the assessment of regional

and global LA function. Therefore, in this study, we aimed to assess

LA function and LA mechanical dispersion in breast cancer patients

after chemotherapy by echocardiography.

2 | METHODS

2.1 | Study population

This is a retrospective study with an initial sample of 100 patients

with a histopathologically confirmed diagnosis of breast cancer at an

early or locally advanced stage (Stage I–IIIC) between January 2016

and December 2019 at our institution. All patients were female, with

a mean age of years (52.8 ± 9.8 years). The exclusion criteria were

(1) prior history of chemotherapy, hormone treatment, or radiation;

(2) LVEF < 50% before chemotherapy; (3) a previous history of heart

failure (HF) and/or coronary heart disease, more than mild valve

disease, arrhythmia (AF, atrial flutter, frequent ventricular/atrial

premature beat, etc.) and/or cardiomyopathy; and (4) age <20 years

or >80 years. All patients underwent chemotherapy one month after

modified radical mastectomy. Hematological examination and echo-

cardiography were performed in all patients who received follow‐up

after hospital discharge. Overall, 41 (45%) patients received

epirubicin (360mg/m2) with concurrent cyclophosphamide, followed

by docetaxel (EC‐D); 22 (24%) received trastuzumab with docetaxel

and either cyclophosphamide or carboplatin (TCH/TCbH); and 28

(31%) received epirubicin (360mg/m2) with concurrent cyclophos-

phamide, followed by trastuzumab and docetaxel (EC‐DH). Radiation

treatment occurred at a median of 5 months after the operation.

CTRCD was defined by a reduction of 10% points in LVEF to a value

below 50% (lower limit of normal) or by a relative percentage

reduction of more than 15% of LVGLS from baseline.5 All patients

signed an informed consent. The Dalian Medical University Ethics

Committee approved this protocol.

2.2 | 2D‐STE

Echocardiographic examination was performed before chemotherapy

(T0), after approximately 6 months of chemotherapy (T6) and after 12

months of chemotherapy (T12) in our department using a Vivid E9

echocardiography system with an M5S transducer (1.7–3.3MHz) (GE

Vingmed Ultrasound), according to the current guidelines and

diagnostic criteria by American Society of Echocardiography and

European Association of Cardiovascular Imaging.9 Continuous ECG

recording was performed during the examination. Measurements

were made offline on a dedicated workstation (EchoPAC version 202;

GE Vingmed Ultrasound). Conventional LV diameter, volume, and

function parameters as well as LA parameters were measured. LA

volumes (LAVs) were obtained from apical four‐chamber and two‐

chamber views through the modified Simpson disc method. Maxi-

mum atrial volume (LAVmax), minimal atrial volume (LAVmin), and

precontraction atrial volume (LAVp) were calculated. The LAVs were

indexed by the body surface area (BSA). The maximum left atrial

volume index (LAVImax), minimal left atrial volume index (LAVImin),

and precontraction left atrial volume index (LAVIp) were obtained.

The LA total ejection fraction (LATEF), the LA expansion index (LAEI),

the LA passive ejection fraction (LAPEF) and the LA active ejection
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fraction (LAAEF) were assessed according to a consensus document

of the EACVI/ASE/Industry Task Force.10

2.3 | 2D‐STE

Two‐dimensional grayscale images from the apical four‐ and two‐

chamber views were acquired at frame rates between 60 and 80

frames/s. Five consecutive heartbeats were digitally stored in cine‐

loop format. Measurements were made offline on a dedicated

workstation (EchoPAC version 202; GE Vingmed Ultrasound). The LA

endocardium was manually traced to avoid including regions of the

ostium of the LAA or the lung veins, and the epicardium was

automatically traced by the software in the four‐ and two‐chamber

apical views. The LA was divided into six segments in each view and

then the region of interest was adjusted to match with LA thickness.

Segments in which tracking was inadequate were excluded from the

analysis despite manual adjustment. If more than three segments

were excluded, the subject was removed from the study.

The strain curves of the global and regional LA wall were

automatically generated by the software, and the reference point for

image analysis was taken at the onset of the QRS complex.10 There are

two peaks that correspond to LA reservoir function (first peak—LASr) and

LA contractile function (second peak—LASct). The difference between

LASr and LASct reflects LA conduit function (LAScd). The change of LA

mechanical function was expressed as Δ. Δ= the values at T12− the

values at T0. Strain measurements were made by a single operator, and

additional reproducibility analysis was performed. LA strain parameters

were calculated by averaging all the values obtained in the four‐ and two‐

chamber apical views. Absolute values were used for comparison.

LA mechanical dispersion was used to quantify LA mechanical

motion synchronization. LA mechanical dispersion was defined as the

standard deviation of time to peak positive strain corrected by the R‐

R interval (SD‐TPS), and the SD‐TPS values of the LA during reservoir

and contraction phases are expressed as SD‐TPSr and SD‐TPSct,

indicating the synchronization of LA diastole and contraction.11

2.4 | Intra‐ and interobserver variability

Both intra‐ and interobserver reproducibility were assessed by

calculating the difference between the LA strain values of 20

randomly selected patients measured by one observer twice and by a

second observer within 48 h.

2.5 | Statistical analysis

All statistical analyses were carried out using SPSS version 22.0 (SPSS

Inc.). Continuous variables are presented as the mean standard

deviation (SD), and categorical variables are presented as percent-

ages. The normal distribution of included variables was confirmed by

the Kolmogorov–Smirnov test. Analysis of variance of repeated

measurement data was used for the comparison of continuous

variables among groups. The factors with p < .10 were selected by

univariate linear regression analysis and included in multivariate

regression analysis to identify the independent factors associated

with LA function and mechanical dispersion. Inter‐ and intraobserver

reproducibilities were assessed using intraclass correlation coeffi-

cients to establish and quantify the reproducibility of strain analysis.

A p < .05 was considered statistically significant.

3 | RESULTS

3.1 | Baseline characteristics of the patients

Nine patients (9%) were excluded from the analysis because of poor

images that could not be used for strain analysis. A total of 91 female

patients with breast cancer were included and followed for one year.

The baseline characteristics of the patients are presented inTable S1.

The time interval between T0 and T6 was 5.09 ± 1.66 months, and

T12 was performed 6.05 ± 2.63 months after the second exam. One

chemotherapy plan took 21 days as one cycle. The mean duration of

F IGURE 1 Left ventricle (LV) parameters in the study population. Em, early diastolic lateral mitral annular tissue doppler velocity; LVESV, left
ventricular end systolic volume; LVGLS, global longitudinal strain of left ventricle. a, compared withT0, p < .05; *, compared with controls, p < .05
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chemotherapy was 6.57 ± 1.9 cycles. The median time elapsed from

the last chemotherapy to T12 was 190 ± 35days. None of the

patients had developed cardiac complications, including AF.

3.2 | LV structure and function

The trends of echocardiography parameters of LV structure and

function are presented in Figure 1. Compared with T0, the LV end

systolic volume (LVESV) (T12 32.3 ± 6.9 ml vs. T0 30.7 ± 7.8 ml,

p < .01) increased significantly at T12, but there was no significant

difference compared to controls. LV systolic function was assessed

by LVEF and LVGLS. Although a slight decline was observed in LVEF,

no significant change was observed. None of the patients developed

CTRCD by LVEF. However, 22% of patients developed subclinical

CTRCD by LVGLS. The absolute values of LVGLS decreased markedly

at T6 and T12 (T0: −20.5% ± 2.3% vs. T6: −18.7% ± 3.0%, p < .05;

T0: −20.5% ± 2.3% vs. T12: −18.2% ± 3.0%, p < .05) and were lower

than those of the controls. However, there was no significant

difference between T6 and T12. LV diastolic function was evaluated

by mitral E, mitral A, E/A ratio, mitral Em, and E/Em ratio. Only

Em (T0: 12.4 ± 3.4 cm/s vs. T6: 11.0 ± 3.1 cm/s, p < .05, T0:

12.4 ± 3.4 cm/s vs. T12: 11.0 ± 2.4 cm/s, p < .05) decreased signifi-

cantly during follow‐up (Table S2).

F IGURE 2 Left atrial (LA) strain parameters for LA function evaluation. LAScd, left atrial strain during conduit phase; LASct, left atrial systolic
strain; LASr, left atrial strain during reservoir phase; SD‐TPSr, SD‐TPSct, left atrial mechanical dispersion, the time to peak LASr and LASct
corrected by the R‐R interval. a, compared with T0, p < .05; b, compared with T6, p < .05; *, compared with controls, p < .05
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3.3 | LA structure and function

No significant change was observed in LA structural parameters or

phasic function determined by the volumetric method (Table S3). STE

parameters deteriorated significantly after chemotherapy and were

obviously lower than those of controls (Figures 2 and S1A,B). LASr

(T0: 30.9%±6.4% vs. T6: 28.9%±6.3%, p < .05; T0: 30.9%±6.4% vs.

T12: 28.6%±6.0%, p < .05) declined over time. LAScd (T0:

15.8%±5.5% vs. T6: 14.4%±5.1%, p < .05; T0: 15.8% ±5.5% vs. T12:

14.3%±4.5%, p< .05) declined significantly, but no obvious change was

observed between T6 and T12. LASct (T0: 14.9% ±2.9% vs. T12:

14.3%±3.0%, p< .05) declined markedly at T12 (Table S4).

3.4 | Changes in LA mechanical dispersion
over time

The LA mechanical dispersion parameter SD‐TPSr increased from T6

and persisted with time (T0: 4.5% ± 1.4% vs. T6: 5.2% ± 1.9%, p < .05;

T0: 4.5% ± 1.4% vs. T12: 6.1% ± 1.1%, p < .05). However, SD‐TPSct

showed no significant changes over time (Table S4). The inter‐ and

intraobserver variabilities for LA strain showed fairly consistent

repeatability (Table S5). Changes in LA mechanical dispersion over

the one‐year period are graphically depicted in Figure 3. SD‐TPSr

showed a sustained increase during the follow‐up. The trend was

more obvious at T6.

3.5 | Univariate and multivariate linear regression
analyses

After univariate analysis of clinical confounders, all measures of

cardiac structure and function, the factors with p < .10 were included

in multivariate regression analysis (Table 1). After adjustment, LAVIp

(0.399, 95% CI: 0.610, 1.756, p = .000) was independently associated

with ΔLASr, LAPEF (−0.325, 95% CI: −45.123, −10.676, p = .002) and

age (0.227, 95% CI: 0.021, 0.350, p = .027) were independently

associated with ΔLAScd, and LAVImax (0.341, 95% CI: 0.192, 0.723,

p = .001) was independently associated with ΔLASct (Table 1). LAVImax

(0.505, 95%: CI 0.000, 0.001, p = .039) and mitral E (−0.256, 95% CI:

0.000, 0.000, p = .024) were independently associated with ΔLA SD‐

TPSr (Table 2).

4 | DISCUSSION

There were several findings in this study that deserve further

discussion. (1) After chemotherapy, the LA strain parameters decreased

significantly in breast cancer patients and were lower than those of the

controls. In addition, LASr and LAScd (at T6) decreased earlier than

LASct did (at T12). (2) The standard deviation of time to peak LASr

corrected by the R‐R interval (SD‐TPSr), an index reflecting the

synchronization of atrial mechanical function, increased significantly in

the follow‐up. (3) Except for LAVIp, there were no significant changes

in LAVI or LA functions based on volume, such as LATEF and LAEI.

Thus, LA strain can detect atrial dysfunction earlier than LAV

parameters. (4) Regarding LV, LVESV was augmented at T12. LVGLS

declined significantly and was lower than controls from T6. However,

no significant change was observed in LVEF. The parameters of

diastolic function‐Em decreased markedly at T12.

4.1 | LAV

LAV remains the crucial echocardiographic parameter to assess

remodeling and indirectly the function of the LA and is a practical

F IGURE 3 Changes in left atrial (LA) function and mechanical dispersion over time. LAScd, left atrial strain during conduit phase; LASct, left
atrial systolic strain; LASr, left atrial strain during reservoir phase; SD‐TPSr, left atrial mechanical dispersion, the time to peak LASr corrected by
the R‐R interval
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prognostic tool.12 However, controversies remain regarding

the change in LAV after chemotherapy. Yaylali et al. showed

that compared with controls, LAVImax and LAVIp increased

significantly after chemotherapy.13 In breast cancer patients

receiving chemotherapy, LA dilatation has been proven to be

related to the occurrence of cardiac dysfunction.14 However, in a

study conducted among long‐term survivors of childhood cancer

treated with anthracyclines, the LAVI of the chemotherapy group

decreased notably compared with that of the control group.

However, LAEF did not change significantly. The author ex-

plained that this might be due to fibrosis and cardiac remodel-

ing.15 Another study showed that among children exposed to

anthracyclines, the short‐term effects on LA function were small

for patients with preserved LVEF.16 In our study, the LAV of

breast cancer patients increased after chemotherapy, but there

was no significant difference. The shorter follow‐up time, the

younger subjects, the smaller sample sizes, vomiting or

inadequate intake due to chemotherapy, and different

TABLE 1 Multivariate linear regression analysis of subject characteristics influencing ΔLASr, ΔLAScd, and ΔLASct

Dependent variable Univariate Multivariate
Independent variables 95% CI lower‐upper p Standardized beta 95% CI lower‐upper p

ΔLASr

Age 0.037, −0.615 .028 ‐ ‐ ‐

Heart rate −0.668, −0.177 .040 ‐ ‐ ‐

LAVImax 0.364, 1.381 −.001 ‐ ‐ ‐

LAVImin 0.666, 2.703 −.001 ‐ ‐ ‐

LAVIp 0.610, 1.756 .000 0.399 0.610, 1.756 .000

LAPEF −80.159, −21.676 .001 ‐ ‐ ‐

LAEI −10.220, 0.465 .073 ‐ ‐ ‐

ΔLAScd

Age 0.114, 0.439 .001 0.227 0.021, 0.350 .027

Heart rate −0.339, 0.047 .010 ‐ ‐

LAVImax 0.114, 0.716 .007 ‐ ‐ ‐

LAVImin 0.343, 1.531 .002 ‐ ‐

LAVIp 0.319, 0.990 .000 ‐ ‐

LAPEF −51.100, −18.010 .000 −0.325 −45.123, −10.676 .002

LATEF −50.244, −1.760 .036 ‐ ‐

LAEI −6.569, −0.429, .026 ‐ ‐

Mitral E −0.210, −0.004 .04 ‐ ‐

Mitral E/A −14.012, −1.829 .011 ‐ ‐

Mitral Em −1.169, −0.211 .005 ‐ ‐

ΔLASct

Chemotherapy duration −1.687, −0.113 .025 ‐ ‐ ‐

Elapsed time 0.005, 0.090 .029 ‐ ‐ ‐

Heart rate −0.357, −0.102 .001 ‐ ‐ ‐

LAVImax 0.192, 0.723 .001 0.341 0.192, 0.723 .01

LAVImin 0.206, 1.289, .007 ‐ ‐ ‐

LAVIp 0.221, 0.836 .001 ‐ ‐ ‐

LAPEF −32.284, −0.442 .044 ‐ ‐ ‐

Abbreviations: CI, confidence interval; Elapsed time, the median time elapsed from the last chemotherapy to T12; LAEI, left atrial expansion index; LAPEF,

left atrial passive emptying fraction; LAScd, left atrial strain during conduit phase; LASct, left atrial systolic strain; LASr, left atrial strain during reservoir
phase; LATEF, left atrial total emptying fraction; LAVImax, maximum left atrial volume index; LAVImin, minimum left atrial volume index; LAVIp,
precontraction left atrial volume index; mitral A, late diastolic mitral flow; mitral E, early diastolic mitral flow; mitral Em, early diastolic lateral mitral annular
tissue doppler velocity.
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measurement methods might be the main reasons for the

inconsistency with the studies above.

4.2 | LA strain

LA modulates LV filling pressure and cardiovascular performance

by functioning as a reservoir, conduit, and booster pump, which

plays an integral pathophysiological role in LV diastolic dys-

function. Atrial strain showed a good correlation with pulmonary

capillary wedge pressure, even better than the E/e' ratio in

advanced HF.17 Theoretically, a reduction in LA performance

mirrors diastolic dysfunction.

Atrial strain has been evaluated in multiple conditions, such as

hypertension, diabetes, AF, HF, ischemic and valvular heart disease,

and has been included for the assessment of prognostic implications.9

In our study, we found that LA strain could detect atrial dysfunction

earlier than the parameters of volume. Substantial reductions were

observed in all the parameters of LA strain in this study. Li et al. found

that compared with the control group, the strain parameters of LA

function decreased significantly among long‐term survivors of

childhood cancer chemotherapy, but there was no significant

difference in LAV assessment.15 The results were in close agreement

with our study. However, Timóteo et al. found that only LASct

declined during the first year of breast cancer treatment, and no

significant changes in LASr and LAScd were observed in their study.6

The results above are not consistent with our study, and the main

reasons may include the different baseline characteristics, the

different treatment regimens and dosages, and the different exam

times. In our study, LASr and LAScd declined earlier than LASct,

which was consistent with other studies. Shi et al. found that LAScd

was reduced and LASct was increased immediately after completion

of anthracycline therapy in non‐Hodgkin lymphoma patients.18

A possible reason might be that impaired LV relaxation reduced

passive atrial conduit function (LAScd) and LA stiffness decreased

reservoir function (LASr) due to chemotherapy. In the early stages, LA

contraction (LASct) is augmented as a compensatory mechanism, but

with prolonged dysfunction, LASct decreases due to LA dilation and

stiffness.

LAVIp, LAPEF, and LAVImax were independently associated with

ΔLA strain in this study, which suggested that the impairment of LA

mechanical function and synchronization assessed by 2D‐STE was

significantly related to the change of LAV, which indicated the

increase of LA pressure.

4.3 | LA dispersion and arrhythmia

Chemotherapy is a frequent cause of arrhythmias including AF.19

Several anticancer agents were found to induce AF, with a reported

incidence for anthracycline of 2%–10%20,21 in breast cancer patients

treated with trastuzumab. Therefore, it is necessary to monitor the

risk factors related to arrhythmias during chemotherapy. It has been

reported that after chemotherapy, the electromechanical delay of LA

measured by tissue Doppler imaging was significantly prolonged,

which may be associated with the development of arrhythmias,

especially AF.13 LA SD‐TPSr is a novel parameter reflecting

mechanical dispersion. Kawakami et al. pointed out that LA

mechanical dispersion obtained from strain echocardiography might

provide incremental information in the prediction of new‐onset AF

beyond the traditional parameters in a general population.22 LA

mechanical dispersion has been shown to be increased in patients

with nonrheumatic paroxysmal AF.23 In our study, SD‐TPSr showed a

sustained increase during the follow‐up, and the trend was more

obvious after T6. ΔSD‐TPSr was independently associated with

LAVImax and mitral E in this study, which suggested that the change

of SD‐TPSr might be associated with the LV diastolic function.

Moreover, the results of this study showed that the decline in LA

function was accompanied by an increase in LA mechanical

dispersion in patients after chemotherapy, and the clinical

TABLE 2 Multivariate linear regression analysis of subject characteristics influencing of ΔSD‐TPSr

Dependent variable:

ΔSD‐TPSr Univariate Multivariate
Independent variables 95% CI lower‐upper p Standardized beta 95% CI lower‐upper p

LAVImax 0.000, 0.000 .025 0.505 –0.001, 0.000 .039

LAVIp 0.000, 0.000 .061 ‐ ‐ ‐

LASr 0.000, 0.000 .010 ‐ ‐ ‐

LAScd 0.000, 0.000 .013 ‐ ‐ ‐

Mitral E 0.000, 0.000 .004 −0.256 0.000, 0.000 .024

Mitral Em −0.001, 0.000 .025 ‐ ‐ ‐

Abbreviations: CI, confidence interval; LAScd, left atrial strain during conduit phase; LASr, left atrial strain during reservoir phase; LAVImax, maximum left

atrial volume index; LAVIp, precontraction left atrial volume index; mitral E, early diastolic mitral flow; mitral Em, early diastolic lateral mitral annular tissue
doppler velocity; SD‐TPSr, left atrial mechanical dispersion, the time to peak LASr corrected by the R‐R interval.
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significance of these phenomena still needs further study. The effects

of chemotherapy on atrial myocardium fibers over time remain

unclear, though they may result in autonomic nervous dysfunction

through oxidative stress, decreases in intracardiac conduction and a

heterogeneous dispersion of repolarization, leading to the dyssyn-

chrony of mechanical movement of the atrium.24

4.4 | Limitations

There are several limitations in the present study. The sample size

was relatively small. No subgroup analysis was conducted accord-

ing to the chemotherapy regimen. The follow‐up period was only

up to one year. The relationship between atrial parameters and

possible arrhythmia was not monitored, and paroxysmal arrhyth-

mias may have been missed. We used software designed for LV

strain analysis to obtain LA strain because of the lack of dedicated

atrial software. Vendor differences arising from differences

between edge tracking and speckle tracking may affect the

reliability of LA strain and SD‐TPS. Further prospective studies

will be required to determine the clinical significance of our

observed findings.

5 | CONCLUSION

The mechanical function of LA changed after chemotherapy in breast

cancer patients. The decrease in functional indicators measured by

2D‐STE occurred before the changes in LAV parameters. With the

decrease of LA mechanical function, LA mechanical dispersion

assessed by 2D‐STE increased significantly, and its clinical value

needs to be further studied.
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