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ABSTRACT

Reduction in regional longitudinal systolic strain after chemotherapy has been reported in previous studies. 
Nonetheless, in pre-radiotherapy patients with breast cancer in our cardio-oncology department, we have noticed 
that left ventricular longitudinal strain is decreased earlier in the infero-posterior and infero-septal segments than in 
the other segments.
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LETTER TO EDITOR

Cardiotoxicity is a major side effect of several antineoplastic agents, 
particularly anthracyclines and humanized monoclonal antibodies 
such as trastuzumab, which are used for breast cancer treatment, 
with an approximate incidence rate of 3% to 12% for anthracycline 
therapy alone and up to 28% when combined with trastuzumab [1]. 
Global Longitudinal Strain (GLS) is used in clinical practice for the 
early detection of changes in the myocardial contractile function. 
According to the American Society of Echocardiography and the 
European Association of Cardiovascular Imaging, myocardial 
deformity changes precede Left Ventricular (LV) dysfunction. A 
reduction of more than 15% in GLS, immediately after or during 
anthracycline treatment, is the most useful parameter to predict 
cardiotoxicity, while a reduction of less than 8% may exclude its 
diagnosis [2]. A key advantage of strain or strain rate measurement 
is its ability to differentiate between active and passive movements 
within a myocardial segment, allowing for the analysis of regional 
myocardial deformation independently of the translational motion 
of the heart [3].

Whereas some studies have reported significant reductions 
in regional longitudinal strain and radial systolic strain after 

chemotherapy more commonly in the LV septal and lateral walls 
[1-3], others have reported such reductions in the inferior regions 
[3-5].

A systematic review of 21 studies on 1504 patients reported 
that changes in GLS occurred early after the commencement of 
anthracycline therapy and preceded alterations in the Ejection 
Fraction (EF); nevertheless, not all the studies reported these 
results or the same indices as predictors. Changes in strain values 
appeared to be regional, although the segmental variation was 
inconsistent among the studies [3].

In a study by Stoodley et al., [5] a regional two-dimensional analysis 
of LV longitudinal strain showed significant reductions in all but 
mostly in the api colateral segment after chemotherapy. A regional 
analysis of radial strain revealed significantly reduced measurements 
in 3 of the 6 regions (i.e., the anteroseptal, septal, and inferior 
segments) following chemotherapy. However, a regional analysis of 
circumferential strain showed a significant reduction in the septal 
segment only. Stoodley and colleagues also observed variations in 
peak LV systolic strain between regions and also within regions; 
these variations were greatest in the radial plane and smallest in 
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the circumferential plane, as was attested to by greater radial strain 
standard deviations [5,6].

Poterucha et al., [7] assessed adolescents on anthracycline therapy 
and found that changes in two-dimensional LV global longitudinal 
peak systolic strain preceded reductions in the EF segmental 
changes in the mid- and apical LV longitudinal peak systolic strain 
denoted an increased likelihood of a depressed LVEF later in 
follow-ups.

Still, none of the aforementioned studies reported a consistent 
pattern of regional wall motion abnormalities. The small size and 
heterogeneity of study populations in many investigations, different 
types of chemotherapy agents used, the impact of artifacts, and 
seemingly random variations in regional strain values as well as the 
known inter observer variations in regional wall motion assessments 
may have contributed to the inconsistencies in the findings.

The occurrence of visibly detectable regional wall motion 
abnormalities with strain study during cancer chemotherapy 
signifies significant myocardial injury and may be associated with 
a reduction in the LVEF. Management decisions based on such 
findings may improve patients’ outcomes.

We recommend comprehensive large multimodality studies focused 
on a regional approach to demonstrate a possible relationship 
between a particular regional pattern of wall motion abnormalities 
and chemotherapy-induced cardiomyopathy [7,8].

CONCLUSION

We posit that regional reductions in longitudinal strain, particularly 
in the infero-posterior and infero-septal segments, tend to occur 
in the early stage of cardiotoxicity in patients with breast cancer 
before receiving radiotherapy and Herceptin. Indubitably, our 
hypothesis needs to be confirmed in further comprehensive studies; 
nonetheless, the recognition of the visibly detectable regional wall 
motion abnormalities during cancer chemotherapy may prove to 

ETHICS APPROVAL

The manuscript does not contain clinical studies or patient data.

CONFLICT OF INTEREST

The authors declare no conflicts of interest.

REFERENCES
1.	 Portugal G, Branco LM, Galrinho A, Carmo MM, Timóteo AT, 

Feliciano J et al. Global and regional patterns of longitudinal strain in 
screening for chemotherapy-induced cardiotoxicity. Rev Port Cardiol. 
2017; 36: 9-15.

2.	 de Almeida Gripp E, de Oliveira GE, Feijó LA, Garcia MI, Xavier SS, 
de Sousa AS. Global longitudinal strain accuracy for cardiotoxicity 
prediction in a cohort of breast cancer patients during anthracycline 
and/or trastuzumab treatment. Arq Bras Cardiol. 2018; 110: 140-150.

3.	 Thavendiranathan P, Poulin F, Lim KD, Plana JC, Woo A, Marwick 
TH. Use of myocardial strain imaging by echocardiography for the 
early detection of cardiotoxicity in patients during and after cancer 
chemotherapy: A systematic review. J Am Coll Cardiol. 2014; 63: 
2751-2768.

4.	 de Barros MVL, Macedo AVS, Sarvari SI, Faleiros MH, Felipe PT, 
Silva JLP et al. Left ventricular regional wall motion abnormality is a 
strong predictor of cardiotoxicity in breast cancer patients undergoing 
chemotherapy. Arq Bras Cardiol. 2019; 112: 50-56.

5.	 Stoodley PW, Richards DAB, Hui R, Boyd A, Harnett PR, Meikle 
SR et al. Two-dimensional myocardial strain imaging detects changes 
in left ventricular systolic function immediately after anthracycline 
chemotherapy. Eur J Echocardiogr. 2011; 12: 945-952.

6.	 Sadeghpour A, Alizadehasl A. The right ventricle: A comprehensive 
review from anatomy, physiology, and mechanics to hemodynamic, 
functional, and imaging evaluation. Arch Cardiovasc Imaging. 2015; 
3: e35717.

7.	 Poterucha JT, Kutty S, Lindquist Rk, Li L, Eidem BW. Changes in 
left ventricular longitudinal strain with anthracycline chemotherapy 
in adolescents precede subsequent decreased left ventricular ejection 
fraction. J Am Soc Echocardiogr. 2012; 25: 733-740.

8.	 Alizadehasl A, Amin A, Maleki M, Noohi F, Ghavamzadeh A, 
Farrashi M. Cardio-oncology discipline: focus on the necessities in 
developing countries. ESC Heart Failure. 2020; 7: 2175-2183.

be a useful way for monitoring chemotherapy-related cardiotoxicity. 
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