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Commentary

Exercise is a physiologic probe that effectively unmasks 
early stages of cardiovascular disease, potentially leading 
to earlier diagnosis and treatment for patients. While exer-
cise is most commonly used to diagnose flow-limiting coro-
nary artery disease, it may also aid in uncovering subclinical 
right ventricular dysfunction in patients at risk for pulmo-
nary hypertension (PH). This type of tool might be uniquely 
helpful in patients with systemic sclerosis (SSc); many of 
whom have RV dysfunction with or without significant PH. 
Unfortunately, there is a dearth of literature focused on early 
diagnosis and intervention in this understudied patient popu-
lation with chronic, progressive disease.

In this issue of The International Journal of Cardiovas-
cular Imaging, Mukherjee et al. address the importance of 
studying RV contractile reserve in SSc patients at risk for 
developing PH [1]. Using supine bicycle echocardiography, 
the authors measured RV functional parameters (includ-
ing RV speckle tracking strain) at rest and at peak stress in 
order to calculate RV reserve. They found that RV free wall 
strain significantly improved at peak exercise with greater 
contractile response in the mid and apical segments com-
pared to the basal segment. They further separated patients 
into two groups based on echocardiography-derived RV 
systolic pressure (RVSP) at rest to determine the effects of 
increased afterload on RV reserve. The authors discovered 
that SSc patients with RVSP > 35 mmHg did not have any 
significant improvement in RV free wall strain compared to 
patients with RVSP < 35 mmHg, and there was evidence of 

exertional RV dilation. The authors concluded that exercise 
provocation with RV strain allows for the early detection 
of subclinical RV disease which may, in turn, provide an 
opportunity to improve clinical outcomes.

There are a number of important findings from this 
study. First, there is growing evidence from these authors 
and others that the RV is particularly vulnerable to disease 
in patients with SSc regardless of PH [2, 3]. While most 
conventional 2D echocardiographic measures of RV func-
tion are unable to detect the initial deterioration associated 
with this disease, RV strain appears to be sensitive enough 
to detect both global and regional abnormalities not only at 
rest but with stress as well. This was nicely illustrated by 
the authors who showed that RV strain was the only meas-
ure to reveal significant differences in RV contractility with 
exercise between normal and elevated loading conditions. 
In addition, the regional changes in strain between rest and 
stress may offer new mechanistic insight into how the RV 
responds to the pressure and volume changes induced by 
exercise.

Second, the authors were able to show remarkable fea-
sibility and reproducibility for a number of echocardio-
graphic parameters at peak stress. This is critical if exercise 
for occult PH or subclinical RV dysfunction is ever going 
to become a standard in routine clinical practice. Acquiring 
data such as the tricuspid regurgitant velocity and RV free 
wall systolic strain is recommended by a recent EACVI/ASE 
document on the clinical use of stress echocardiography for 
PH and RV assessment [4], but poor acoustic windows dur-
ing exercise can make this challenging. While others have 
shown success with obtaining the tricuspid regurgitant jet 
for measuring RVSP [5], this study is one of the few to 
show that successful acquisition of RV strain at peak stress 
is highly achievable.

Finally, one of the most significant messages from this 
study is the obvious need for more research in this space. 
Currently, there is no clear definition for what constitutes an 
abnormal pulmonary vasculature or RV response to exercise. 
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Furthermore, there is no standardized method for how best 
to measure these responses, particularly in a non-invasive 
setting. Although RV strain appears to be an ideal surro-
gate for RV contractile reserve, there are no accepted refer-
ence values, making the interpretation of the results from 
this study challenging. What should RV strain be at peak 
exercise? What percent change in strain from rest is con-
sidered normal? Is maximal contraction truly reflected by 
an inability to increase strain? Only when these questions 
are answered can we start exploring the clinical relevance 
of abnormal RV reserve, as measured by RV strain, in SSc 
patients.

SSc is a chronic and debilitating disease with few treat-
ment options. Since clinically evident cardiac disease has a 
poor prognosis in this patient population, the identification 
of subclinical disease and its response to therapy is of para-
mount importance. Mukherjee et al. should be congratulated 
for bringing attention to this rare disease and highlighting 
the utility of exercise provocation and speckle tracking strain 
in its management. There remains a significant amount of 
work to do before we incorporate these tools into clinical 
practice, but this study contributes greatly to the current lit-
erature and moves us closer to improving the clinical course 
of this disease.
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