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A Comparative Study with Cardiac Magnetic Resonance

The current recognition of the importance of the right
ventricle (RV) role in the evolution and prognosis of various
cardiovascular conditions is indisputable and the proper
assessment of its dimension and function has a direct impact
on clinical management.

Pulmonary insufficiency (Pl) is common after tetralogy
of Fallot repair (POTF) and approach of congenital heart
disease with pulmonary obstruction, being is an important
determinant of outcome due to its consequences, causing
RV dilation and dysfunction, exercise intolerance, increased
risk of arrhythmias and sudden death."

Multimodality imaging methods are the pillars for
assessing these patients. The relevance of nuclear magnetic
resonance (NMR) in the quantification of Pl and evaluation
of the RV is unquestionable, emphasizing its limitations
related to accessibility, cost and need for sedation,
especially in children.? It is undeniable the contribution of
echocardiography in clinical practice, despite the difficulties
in quantifying Pl and evaluating the RV, considered
significant challenges that have encouraged a growing
number of studies.**

Studies to validate the quantification of IP by
echocardiography (2D) tend to overestimate the value
compared to MRI.> The greater efficacy for quantification
by 2D is determined by the joint analysis of several indices
established in the literature.® Mercer-Rosa et al.,* showed a
moderate correlation between the the ratio of diastolic and
systolic time-velocity integrals and the regurgitant fraction
by MRI, establishing a cutoff value to stratify the important
degree and suggesting the incorporation of this index to the
other parameters for greater efficacy.

Regarding the RV dimension assessment, the literature shows
weak agreement between the linear measurements assessed by
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the 2D and the MRI, with the 2D tending to underestimate.”
However, given the complex geometry of the RV that prevents
visualization in a single plane, it is clear that the isolated linear
measure impair the evaluation. The inclusion of planimetry
at the end-diastolic area, associated with two-dimensional
measurements in the apical four-chamber and parasternal short
axis planes for evaluating the outflow tract, contributes to the
accuracy. In the studies carried out by both authors, Shiran et
al.*and Alghamdi et al.? in adults with pulmonary hypertension
and children with congenital heart disease, it was possible to
estimate the volumes by measuring the diastolic area indexed
in the 2D with good correlation.

Three-dimensional (3D) echocardiography has contributed
to volumetric and functional assessment, enabling the
analysis of all segments with no contraindication, but it
requires specific equipment not available in all services.
There is a significant correlation between 3D and MRI and
a certain tendency for 3D to underestimate volumes when
there is pronounced dilatation.? Reference values for children
and adults are available in the literature.'"

The assessment of RV systolic function is always based
on the integrated approach of qualitative analysis with
quantitative parameters that reflect global function, fractional
area change (FAC) and and also longitudinal function, tricuspid
annular plane systolic excursion (TAPSE) measurement and
systolic velocity by Tissue Doppler." The interpretation of
the TAPSE value as an isolated measure in congenital heart
diseases should be cautious, as it only reflects the longitudinal
shortening and is influenced by pericardiotomy.'? In contrast,
the FAC value, global assessment index, has a good correlation
with the ejection fraction, despite the difficulties inherent in
the delineation of the ventricular cavity.®

The evaluation of peak systolic longitudinal strain has enabled
greater accuracy in the functional analysis of the RV, with the
peculiarity of enabling the early detection of the dysfunction
and preceding the reduction of the ejection fraction.’ In POTF,
the incorporation of strain to other conventional evaluation
parameters has contributed to the accuracy, advancing on the
echocardiography challenge for RV assessment.’*

In the article,' the authors evidenced weak agreement
between the 2D and the MRI in evaluating the RV
dimension and function, in addition to the degree of PI,
and noted that the 2D underestimated the dimension and
overestimated the Pl function and degree. It is important to
note that in the study the measurement of the end-diastolic
area and right ventricular outflow tract in paraesternal
short-axis were not included, which may have contributed
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to the underestimated value by 2D. However, an important
finding was the screening of most cases with moderate
to severe dilation, pointing out the relevance in clinical
practice of 2D in the follow-up and the precise indication
of MRI. Regarding the overestimated value of the function
by 2D, we could speculate that the non-inclusion of the
two-dimensional strain that enables the early detection of

References

1. Larios G, Yim D, Dragulescu A, Mertens L, Grosse-Wortmann L, Friedberg
MK. Right ventricular function in patients with pulmonary regurgitation with
versus without tetralogy of Fallot. Am Heart ). 2019;213:8-17.d0i: 10.1016/j.
ahj.2019.03.012

2. Valente AM, Cook S, Festa P, Ko HH, Krishnamurthy R, Taylor AM, et al.
Multimodality imaging guidelines for patients with repaired tetralogy of fallot:
a report from the AmericanSsociety of Echocardiography: developed in
collaboration with the Society for Cardiovascular Magnetic Resonance and the
Society for Pediatric Radiology. ] Am Soc Echocardiogr. 2014;27(2):111-41.

3. Alghamdi MH, Grosse-Wortmann L, Ahmad N, Mertens L, Friedberg
MK. Can simple echocardiographic measures reduce the number of
cardiac magnetic resonance imaging studies to diagnose right ventricular
enlargement in congenital heart disease? ] Am Soc Echocardiogr.
2012;25(5):518-23.

4. Sanz), Sanchez-Quintana D, Bossone E, Bogaard HJ, Naeije R. Anatomy,
Function, and Dysfunction of the Right Ventricle: JACC State-of-the-Art
Review. ] Am Coll Cardiol. 2019;73(12):1463-82.

5. Mercer-Rosal, Yang W, Kutty S, Rychik J, Fogel M, Goldmuntz E. Quantifying
pulmonary regurgitation and right ventricular function in surgically repaired
tetralogy of Fallot: a comparative analysis of echocardiography and magnetic
resonance imaging. Circ Cardiovasc Imaging. 2012;5(5):637-43.

6. Zoghbi WA, Enriquez-Sarano M, Foster E, Grayburn PA, Kraft CD, Levine
RA, etal. Recommendations for evaluation of the severity of native valvular
regurgitation with two-dimensional and Doppler echocardiography. ] Am
Soc Echocardiogr. 2003;16(7):777-802.

7. Lai WW, Gauvreau K, Rivera ES, Saleeb S, Powell AJ, Geva T. Accuracy of
guideline recommendations for two-dimensional quantification of the right
ventricle by echocardiography. IntJ Cardiovasc Imaging. 2008;24(7):691-8.

8.  Shiran H, Zamanian RT, McConnell MV, Liang DH, Dash R, Heidary S, etal.
Relationship between echocardiographic and magnetic resonance derived
measures of right ventricular size and function in patients with pulmonary
hypertension. ] Am Soc Echocardiogr. 2014;27(4):405-12.

the dysfunction before the reduction of the ejection fraction
may have corroborated the result.

In this context, it is noteworthy that the clinical attitude
towards decision-making depends on the integrated
approach between clinical data and different imaging
methods, which are complementary, thus seeking the best
perspective for the patient.

9. LeibundgutG, RohnerA, Grize L, Bernheim A, Kessel-Schaefer A, Bremerich
J, etal. Dynamic assessment of right ventricular volumes and function by
real-time three-dimensional echocardiography: a comparison study with
magnetic resonance imaging in 100 adult patients. ] Am Soc Echocardiogr.
2010;23(2):116-26.

10. Laser KT, Karabiyik A, Kérperich H, Horst JP, Barth P, Kececioglu D, et al.
Validation and Reference Values for Three-Dimensional Echocardiographic
Right Ventricular Volumetry in Children: A Multicenter Study. ] Am Soc
Echocardiogr. 2018;31(9):1050-63.

11. Rudski LG, Lai WW, Afilalo J, Hua L, Handschumacher MD,
Chandrasekaran K, et al. Guidelines for the echocardiographic
assessment of the right heart in adults: a report from the American
Society of Echocardiography endorsed by the European Association
of Echocardiography, a registered branch of the European Society of
Cardiology, and the Canadian Society of Echocardiography. ] Am Soc
Echocardiogr. 2010;23(7):685-713; quiz 86-8.

12. Mercer-Rosa L, Parnell A, Forfia PR, Yang W, Goldmuntz E, Kawut SM.
Tricuspid annular plane systolic excursion in the assessment of right
ventricular function in children and adolescents after repair of tetralogy of
Fallot. ) Am Soc Echocardiogr. 2013;26(11):1322-9.

13. Scherptong RW, Mollema SA, Blom NA, Kroft L), de Roos A, Vliegen HW, et
al. Right ventricular peak systolic longitudinal strain is a sensitive marker for
right ventricular deterioration in adult patients with tetralogy of Fallot. Int ]
Cardiovasc Imaging. 2009;25(7):669-76.

14. DilLorenzo MP, Elci OU, WangY, Banerjee A, Sato T, Ky B, et al. Longitudinal
Changes in Right Ventricular Function in Tetralogy of Fallot in the Initial Years
after Surgical Repair. ] Am Soc Echocardiogr. 2018;31(7):816-21.

15. Cabral MB, Kozak MF, Afiune JY. Can we Trust in Routine Echocardiography
to Assess the Right Ventricle and Pulmonary Insufficiency? A Comparative
Study with Cardiac Magnetic Resonance. Arq Bras Cardiol. 2021;
117(4):690-698.

®' This is an open-access article distributed under the terms of the Creative Commons Attribution License

Arq Bras Cardiol. 2021; 117(4):699-700



