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Commentary: Gold or silver?
Value of cardiac magnetic
resonance imaging over
echocardiography in
Ebstein’s anomaly
M.Yasir Qureshi, MBBS, and Joseph A. Dearani, MD
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Cardiac magnetic resonance im-
aging and echocardiography
provide complementary infor-
mation about Ebstein’s anomaly
in the preoperative evaluation
and postoperative follow-up.
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Cone repair is currently the standard surgical operation to
improve tricuspid valve (TV) function and restore the posi-
tion of the TV functional orifice to the right atrioventricular
groove, with excellent surgical outcomes.1 Imaging studies
performed in the diagnosis and treatment of Ebstein’s
anomaly (EA) includes echocardiography routinely and
cardiac magnetic resonance (CMR) imaging selectively.
In general, echocardiography is superior for anatomic
assessment of TV, and CMR imaging is considered the
gold standard for evaluating the size and function of the
right ventricle (RV). Challenges with the routine use of
CMR imaging include high cost and the potential need for
general anesthesia in young children for image acquisition.
In addition, the method of RV measurement by CMR imag-
ing is quite variable among institutions in terms of what is
actually measured, with specific reference to the inclu-
sion/exclusion of the atrialized RV (aRV) relative to the
functional RV (fRV). These inconsistencies in the literature
have resulted in confusion about long-term RV remodeling
in EA.

In this issue of the Journal, Neijenhuis and colleagues2

provide a single-institution retrospective review of patients
with EA who underwent cone repair. Their primary objec-
tives were to assess the long-term competence of TV and
biventricular function by CMR imaging. The secondary
objective was to assess the biventricular reverse remodeling
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after cone repair. CMR imaging was performed before cone
repair and postoperatively at a median follow-up of
5.1 years. Although the authors provided extensive details
of 50 patients, only 12 actually met the selection criteria
for the primary and secondary objectives of this study.
Key findings included the following:

1. TV function remained good through the follow-up
period (3.1-6.1 years). Average TV regurgitant fraction
was only 10% postoperatively, compared with 69% pre-
operatively. This closely correlated with qualitative
assessment by echocardiography; however, the authors
do not state whether or not this comparison was blinded.

2. RVand left ventricular (LV) ejection fractions remained
unchanged between the 2 CMR scans, despite a decrease
in preload due to decreased tricuspid regurgitation and
altered septal configuration after repair.

3. RV stroke volume decreased and LV stroke volume
increased during follow-up; however, the cardiac index
remained unchanged.

4. RV indexed end-diastolic and end-systolic volumes did
not show statistically significant decreases after surgery.
This is counterintuitive and likely related to how RV
volumes were measured. Preoperatively, only the fRV
volume was included, ignoring the aRV and thereby
significantly decreasing the measured RV volumes.
Had the authors measured the “anatomic RV”
(aRV þ fRV) both preoperatively and postoperatively,
we suspect that there would have been a significant
decrease in these volumes after repair. For this reason,
we recommend that CMR RV volumes include the
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complete anatomic RV that consists of both aRVand fRV
preoperatively.3

5. The LV end-diastolic volume increased postoperatively
owing to the ventricular septal shift back toward the
RV after surgery and better forward flow from the RV,
resulting in improved LV preload. The LV end-systolic
volume did not show a significant change.
The major limitation of this study is the small number of

patients that had follow-up CMR imaging. Although it is
well recognized that CMR imaging can provide valuable
data and is superior in quantifying ventricular volumes to
echocardiography, the routine use of CMR scans in patients
who are doing clinically well might not be justifiable given
the cost, the potential need for general anesthesia in small
children, and the fact that most surgeons rely on echocardi-
ography to guide feasibility and strategies for tricuspid
repair. This highlights the need for a prospective CMR im-
aging study for patients with EA undergoing cone repair,
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preferably as a multicenter study to provide a definitive
assessment of late outcome regarding RV remodeling.
Assessment of RV deformation by feature tracking on
CMR imaging also may provide insight into the RV myop-
athy of EA. Such natural history data are imperative for
assessing adjunctive therapeutic options for RV myopathy,
for example, cell-based therapy.4
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Commentary: Cone reconstruction
for Ebstein’s anomaly is here
to stay
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Cone reconstruction of a regur-
gitant Ebstein’s tricuspid valve is
Pedro J. del Nido, MD

Cone reconstruction of the tricuspid valve to treat valvular
regurgitation in Ebstein’s anomaly has now become the
accepted method for reproducibly improving tricuspid
valve function. Since the early description of the cone
technique and initial results reported by DaSilva and col-
leagues,1 several centers have adopted the technique and
associated with improved valve
function and global biventricular
function and filling late after
surgery.
reported their early and mid-term results.2-4 The basic
concept of the cone procedure relies on mobilization and
clockwise rotation of valve tissue to create a cone-like valve
morphology with valve tissue attachment at the anatomic
atrioventricular junction and support cords originating
from the right ventricular apex. Reduction or plication of
gery c March 2021
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