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Strain imaging – for everyone 
Extended Abstract 

Right ventricular strain for detecting subclinical dysfunction of the 
right ventricle in systemic sclerosis

Received: 
February 28, 2019

Accepted: 
March 24, 2019

Sandra Jakšić 
Jurinjak1*,

Ivana Jurin1,
Josip Vincelj2,
Diana Delić- 

Brkljačić3

1University Hospital Dubrava 
Zagreb, Zagreb, Croatia

2Josip Juraj Strossmayer 
University of Osijek, Faculty 
of Medicine in Osijek, Croatia 

3University Hospital Centre 
“Sestre milosrdnice”, Zagreb, 
Croatia

KEYWORDS: right ventricular strain, systemic sclerosis.
CITATION: Cardiol Croat. 2019;14(3-4):101. | https://doi.org/10.15836/ccar2019.101

*Address for correspondence: Sandra Jakšić Jurinjak, Klinička bolnica Dubrava, Avenija Gojka Šuška 6, HR-
10000 Zagreb, Croatia. / Phone: +385-91-4374-456 / E-mail: sjaksicj@gmail.com
ORCID: Sandra Jakšić Jurinjak, https://orcid.org/0000-0002-7349-6137 • Ivana Jurin, https://orcid.org/0000-0002-2637-9691
Josip Vincelj, https://orcid.org/0000-0003-0064-9128 • Diana Delić-Brkljačić, https://orcid.org/0000-0002-7116-2360

LITERATURE
1.	 Mukherjee M, Chung SE, Ton VK, Tedford RJ, Hummers LK, Wigley FM, et al. Unique Abnormalities in Right Ventricular Longitudinal Strain in 

Systemic Sclerosis Patients. Circ Cardiovasc Imaging. 2016 Jun;9(6). pii: e003792. https://doi.org/10.1161/CIRCIMAGING.115.003792

2.	 Vitarelli A, Mangieri E, Terzano C, Gaudio C, Salsano F, Rosato E, et al. Three-dimensional echocardiography and 2D-3D speckle-tracking imaging 
in chronic pulmonary hypertension: diagnostic accuracy in detecting hemodynamic signs of right ventricular (RV) failure. J Am Heart Assoc. 
2015 Mar 19;4(3):e001584. https://doi.org/10.1161/JAHA.114.001584

3.	 Lindholm A, Hesselstrand R, Rådegran G, Arheden H, Ostenfeld E. Decreased biventricular longitudinal strain in patients with systemic sclerosis 
is mainly caused by pulmonary hypertension and not by systemic sclerosis per se. Clin Physiol Funct Imaging. 2019 May;39(3):215-225. 
https://doi.org/10.1111/cpf.12561

4.	 Lang RM, Badano LP, Mor-Avi V, Afilalo J, Armstrong A, Ernande L, et al. Recommendations for cardiac chamber quantification by echocardiogra-
phy in adults: an update from the American Society of Echocardiography and the European Association of Cardiovascular Imaging. Eur Heart J 
Cardiovasc Imaging. 2015 Mar;16(3):233-70. https://doi.org/10.1093/ehjci/jev014

Introduction: Right ventricular (RV) function and cardiac involvement in systemic sclerosis (SSc) is im-
portant factor for the prognosis of SSc but often remains undetectable despite echocardiographic screen-
ing.1,3 Speckle derived strain (2D-STE) of the right ventricle (RV GLS) was utilized to detect subclinical 
abnormalities in regional and global contractility in SSc patients with no echocardiographic signs of 
pulmonary arterial hypertension. Aim of pilot study was to study the advantages of 2D speckle-tracking 
echocardiographic derived parameters in identifying RV dysfunction in SSc patients for quantifying my-
ocardial deformation and conventional RV indexes in patients with SSc and to investigate whether these 
could be indicative of right heart failure or can be used as non-invasive methods of screening in SSc.

Methods and Results: 27 SSc patients (mean age, 54.3 
years; 96% female) with technically adequate echocardio-
grams were studied. Standard morphological measure-
ments of RV chamber function, tricuspid annular plane 
systolic excursion (TAPSE), fractional area change (FAC), 
tricuspid tissue Doppler annular velocities (TDIs,), right 
ventricular myocardial performance index (RIMP) and 
global longitudinal right ventricular free wall strain (RV 
FW GLS) were obtained. Twenty-two patients without 
pulmonary arterial hypertension (PAH) due to systemic 
sclerosis were studied. When we used the cutoff value rec-
ommended by the American Society of Echocardiography 
Guidelines to identify abnormal RV function4 , patients 
were determined to have normal RV function, TAPSE 21.9 
(±2.21), RV FAC 49.4 (±3.45), RIMP 0.44 (±0.08) respectively. 
Global longitudinal strain (LS) of the RV was calculated by 
averaging the LS value of 3 segments of the RV free wall 
in RV focused apical 4-chamber view (Figure 1). 40.9% of 
those patients had abnormal RV FW GLS (-14.8%) more pro-
nounced in the basal regional longitudinal strain. 

Conclusion: Right ventricular strain reveals a diverse pat-
tern of regional strain in SSc that is not detected by con-
ventional measures of function, suggestive of subclinical 

RV myocardial disease and could be used as non-invasive method in screening for PAH in SSc to select 
patients eligible for right heart catheterization or to monitor the effects of PAH therapy.1-3

Figure 1. Global longitudinal strain (LS) of the right ventricle (RV) 
calculated by averaging the LS value of 3 segments of the RV free 
wall in RV focused apical 4-chamber view.
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