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Hypertension influences the diastolic function of the left ventricle (LV),1)2) and these 
changes are ongoing and can eventually result in heart failure with systolic and/or diastolic 
dysfunction.3) The spectrum of these changes keeps pace with similar changes in the right 
ventricle (RV) and ultimately affects the RV structure and function. As the authors mentioned 
in the discussion, there has been controversy about RV function changes in hypertensive 
patients. However, previous studies showed RV dysfunction in untreated or mildly 
hypertensive patients using mainly 2-dimensional (2D) echocardiographic study.4) This study 
represented a real clinical situation because enrolled patients had already been prescribed 
and taken the medications for at least 30 months.

Accurate assessment of RV size and function is important for the management of various 
diseases, including congenital heart disease, pulmonary hypertension, myocardial infarction, 
heart failure, and pulmonary embolism. Therefore, an accurate and easily repeated 
noninvasive imaging modality for serial evaluation of patients would be crucial. However, 
noninvasive evaluation of RV structure and function based on 2D geometric modeling has 
been challenging due to its complex RV morphology consisting of the inflow tract, the 
infundibulum, and the apex, which are often not all visible simultaneously using 2D imaging 
techniques. The retrosternal location of the RV also leads to suboptimal image quality in 
2D imaging. Additionally, RV myocardial fiber array is different from the LV giving rise to 
peristaltic contractile function. Echocardiography is the most commonly used imaging 
technique for the study of RV morphology, volume, function, and tissue characterization.5)6) 
The accuracy of 2-dimensional echocardiography (2DE) is inferior to that of cardiac magnetic 
resonance imaging.7) Because of the complex RV geometry, 2DE cannot capture RV inflow 
and outflow in the same image acquisition. Real-time 3-dimensional (3D) echocardiography, 
also named 4-dimensional (4D) echocardiography, is a more accurate and quicker method to 
assess RV volume and function than 2DE, but in some cases, this approach still poses some 
technical difficulties.8)

As the author mentioned, hypertensive patients should be assessed for right heart involvement 
as well as left heart.4) Whether these right heart changes occur early, at the same time as left 
heart changes due to interdependence of the two structures, or whether it is a secondary 
phenomenon possibly related to pulmonary vascular changes remains to be proven by further 
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studies. For the evaluation of RV involvement in hypertensive patients, 4D echocardiographic 
assessment is more sensitive and comprehensive than 2D echocardiographic evaluation. 
In addition, newer imaging techniques, especially speckle-tracking-derived myocardial 
deformation imaging, have provided a new understanding of the effect of systemic 
hypertension on this previously neglected and unforgotten cardiac chamber.9) However, much 
remains to be clarified concerning the exact underlying mechanisms, and as LV function is 
a critical determinant of RV function, RV evaluation should be reported in the context of a 
systematic analysis of LV indices. Advances in software and image analysis will make 3D echo 
the mainstay of future studies in RV structure and function. In the future, further evaluation 
is needed for RV involvement in a large number of hypertensive patients and to discuss the 
trajectory manner of hypertensive patients’ disease continuum.

REFERENCES

	 1.	 Ganau A, Devereux RB, Roman MJ, et al. Patterns of left ventricular hypertrophy and geometric 
remodeling in essential hypertension. J Am Coll Cardiol 1992;19:1550-8. 
PUBMED | CROSSREF

	 2.	 Verdecchia P, Schillaci G, Borgioni C, et al. Prognostic value of left ventricular mass and geometry in 
systemic hypertension with left ventricular hypertrophy. Am J Cardiol 1996;78:197-202. 
PUBMED | CROSSREF

	 3.	 Janicki JS. Influence of the pericardium and ventricular interdependence on left ventricular diastolic and 
systolic function in patients with heart failure. Circulation 1990;81 Suppl:III15-20.
PUBMED

	 4.	 Hamdy RM, Habib SA, Mohamed LA, Abd Elaziz OH. The usefulness of 4D echocardiographic modality 
for assessing RV affection in uncontrolled hypertensive patients. J Cardiovasc Imaging 2022;30:279-89. 
CROSSREF

	 5.	 Dandel M, Hetzer R. Evaluation of the right ventricle by echocardiography: particularities and major 
challenges. Expert Rev Cardiovasc Ther 2018;16:259-75. 
PUBMED | CROSSREF

	 6.	 Venkatachalam S, Wu G, Ahmad M. Echocardiographic assessment of the right ventricle in the current 
era: application in clinical practice. Echocardiography 2017;34:1930-47. 
PUBMED | CROSSREF

	 7.	 Gürdoğan M, Ustabaşıoğlu FE, Kula O, Korkmaz S. Cardiac magnetic resonance imaging and 
transthoracic echocardiography: investigation of concordance between the two methods for 
measurement of the cardiac chamber. Medicina (Kaunas) 2019;55:260. 
PUBMED | CROSSREF

	 8.	 Kjaergaard J, Petersen CL, Kjaer A, Schaadt BK, Oh JK, Hassager C. Evaluation of right ventricular volume 
and function by 2D and 3D echocardiography compared to MRI. Eur J Echocardiogr 2006;7:430-8. 
PUBMED | CROSSREF

	 9.	 Tadic M, Cuspidi C, Bombelli M, Grassi G. Right heart remodeling induced by arterial hypertension: 
could strain assessment be helpful? J Clin Hypertens (Greenwich) 2018;20:400-7. 
PUBMED | CROSSREF

291

RV of Hypertensive Heart, 4D vs. 2D

https://doi.org/10.4250/jcvi.2022.0070https://e-jcvi.org

http://www.ncbi.nlm.nih.gov/pubmed/1534335
https://doi.org/10.1016/0735-1097(92)90617-V
http://www.ncbi.nlm.nih.gov/pubmed/8712142
https://doi.org/10.1016/S0002-9149(96)00256-1
http://www.ncbi.nlm.nih.gov/pubmed/2297880
https://doi.org/10.4250/jcvi.2021.0185
http://www.ncbi.nlm.nih.gov/pubmed/29521112
https://doi.org/10.1080/14779072.2018.1449646
http://www.ncbi.nlm.nih.gov/pubmed/28833543
https://doi.org/10.1111/echo.13651
http://www.ncbi.nlm.nih.gov/pubmed/31181857
https://doi.org/10.3390/medicina55060260
http://www.ncbi.nlm.nih.gov/pubmed/16338173
https://doi.org/10.1016/j.euje.2005.10.009
http://www.ncbi.nlm.nih.gov/pubmed/29370476
https://doi.org/10.1111/jch.13186

