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Cardiac resynchronization therapy 
(CRT) improves left ventricular (LV) 
systolic function and clinical out-
comes in select patients with heart 
failure, reduced LV ejection fraction 
and electrocardiographic evidence 
of electrical dyssynchrony. However, 
approximately one-third of patients 
do not respond to CRT, and research-
ers have investigated better predic-
tive algorithms that can identify the 
most suitable patients before CRT 
implantation. While the Predictors of 
Response to CRT (PROSPECT) trial 
failed to show any benefit of echocar-
diographic and tissue Doppler-based 
evaluation of mechanical synchrony 
in selecting patients for CRT [1], many 
researchers are still trying to refine 
CRT selection more precisely, beyond 
the current guidelines. The beneficial 
effects of CRT can be attributed to 
LV reverse remodeling, a decrease in 
mitral regurgitation, and an improve-
ment in LV diastolic dysfunction [2,3].

In this issue of the Korean Journal of 
Internal Medicine, Cho et al. [4] showed 
that a reduction in left atrial (LA) vol-
ume less than 1 year after CRT was 
associated with late LV reverse remod-
eling. Interestingly, the LA volume 
decreased only up to 1 year after CRT, 

whereas the LV volume decreased con-
tinuously during the follow-up peri-
od, which was a median of 30 months. 
In this study, the decrease in LA vol-
ume was related to a reduction in early 
mitral inflow velocity, among several 
echocardiographic parameters. This 
corresponds with previous studies re-
porting that CRT caused a reduction 
in LA volume, which was related to LV 
reverse remodeling and independently 
associated with improved clinical out-
comes after device implantation [5-7]. 
Effective CRT could result in reduced 
LV filling pressure by decreasing in-
ter- and intraventricular dyssynchro-
ny. This can lead to a decrease in the 
early mitral inflow velocity and thus a 
decrease in LA volume resulting from 
lengthy exposure to abnormal LV fill-
ing pressure. Eventually, these chang-
es would contribute to LV reverse 
remodeling. However, the causal rela-
tionship cannot be clearly elucidated 
from this study because an early favor-
able LV change itself can affect LA re-
verse remodeling, given the nature of 
the interaction between the LA and LV. 
A decrease in mitral regurgitation can 
also reduce LA size. These favorable ef-
fects of CRT on cardiac structure and 
function would translate into better 
clinical outcomes. In addition, a sig-
nificant reduction in the risk of subse-
quent atrial tachyarrhythmia with LA 
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structural remodeling can also lead to better outcomes 
[8]. However, it might be that reverse LA remodeling 
becomes ineffective after severe LA enlargement, given 
that previous data suggest that marked LA dilatation is 
associated with worse clinical and echocardiographic 
outcomes [9]. Initiation of CRT at the appropriate time 
might improve prognosis in patients with heart failure 
by decreasing chronic LA pressure overload earlier. 

While guidelines have proposed that LA volume is a 
marker for evaluating LV diastolic function and esti-
mating LV filling pressure, recent studies have shown 
the utility of LA functional parameters assessed by 
volumetric methods or speckle-tracking echocardiog-
raphy as sensitive indicators of LV diastolic dysfunc-
tion and good predictors in patients with heart failure 
[10,11]. Despite not assessing LA functional parameters 
in the current study, other studies have demonstrated 
improved LA function after CRT and the possible utili-
ty of LA functional analysis in predicting CRT response 
[12,13]. Although studies of LA–LV interactions are 
needed to elucidate whether LA deformational indices 
provide measures of intrinsic LA function beyond LA 
structural remodeling and LV function, measuring LA 
strain using speckle-tracking echocardiography looks 
promising for assessing LA mechanics. Further stud-
ies are required to determine whether integrating LA 
structural or functional analysis provides additional 
valuable information in assessing CRT candidates and 
predicting CRT response in a broad clinical setting. 
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