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Contribution of Three-Dimensional
Echocardiography Xplane Mode in the Evaluation of
Semilunar Cusps: Two Different Case Reports

Uc Boyutlu Ekokardiyografi X Diizlem Yénteminin
Semilunar Tuberkullerin Degerlendirilmesine Katkisi:
lki Farkli Olgu Sunumu

ABSTRACT

Orthogonal-biplane imaging (X-plane) is relatively a new toolL and provides comprehen-
sive information about mitral valve and left atrial appendage evaluation. On the other hand,
X-plane method is a promising method in the diagnosis of semilunar valve pathologies. Below,
we report 2 cases, in which X-plane method was used, in order to clarify diagnosis.

Case 1: Case 1 was a 63-year-old male patient who was admitted to our clinic with dyspnea.
Right ventricular dilatation and hypertrophy were assessed. In order to determine the exact
reason for right ventricular pressure overload, the pulmonary valve was evaluated by X-plane,
and a bicuspid pulmonary valve was represented. This patient underwent pulmonary valve per-
cutaneous valvuloplasty.

Case 2: Case 2 was a 48-year-old male patient who was admitted to our hospital with a his-
tory of cerebrovascular event. His initial transthoracic and transesophageal echocardiography
showed a hyperechoic mobile mass on the non-coronary cusp. However, after X-plane was
used to detect the aortic valve, it was the prolapsed part of the non-coronary cusp adjacent to
the commissure. These 2 case reports demonstrated the efficacy of the X-plane method in the
diagnosis of semilunar valve pathologies in daily practice.
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OzET

Ortogonal-biplane gériintlileme (X-plane) nispeten yeni bir aragtir ve mitral kapak ve sol atri-
yal apendiks degerlendirmesi hakkinda kapsaml bilgi saglar. X dUzlemi yéntemi ise semilunar
kapak patolojilerinin tanisinda umut vadeden bir yontemdir. Asagida, taniyr netlestirmek icin
X-plane yonteminin kullanildigi iki olgu sunulmaktadir.

Olgu 1: 63 yasinda erkek hasta nefes darligi sikayeti ile klinigimize basvurdu. Sag ventrik{l
dilatasyonu ve hipertrofisi dederlendirildi. Sag ventrikil basincinin asir ydklenmesinin kesin
nedenini belirlemek igin X-plane ile pulmoner kapak degerlendirildi ve bikispit pulmoner kapak
saptandi. Bu hastaya pulmoner kapak perkitan valviloplasti yapildi.

Olgu 2: 48 yasinda erkek hasta serebrovaskdiler olay 8ykiisti ile hastanemize basvurdu. ilk trans-
torasik ve transOzofageal ekokardiyografisinde koroner olmayan ugta hiperekoik mobil kitle
goraldd. Bununla birlikte, aort kapagini saptamak igin X-plane kullanildiktan sonra, gérilen
bu yapinin koroner olmayan kapagin komisstre bitisik olan prolapsus gosteren kismi oldugu
gorulda. Bu iki olgu sunumu, ginlik pratikte semilunar kapak patolojilerinin tanisinda x dizlem
yonteminin etkinligini géstermistir.

Anahtar Kelimeler: Ekokardiyografi, kapak hastaligi, X-plane ekokardiyografi

O rthogonal-biplane imaging (X-plane) is a relatively new tool and provides com-
prehensive information about mitral valve and left atrial appendage evaluation and
atrial septal defect sizing. Since 2-dimensional and 3-dimensional echocardiography
are useful to detect valve geometry and size defects of the atrial septum, additional
measurements and methods are required in certain patient groups. Below, we report
2 case reports that illustrate the usefulness of the 3-dimensional X-plane method
while evaluating valve anatomy in daily practice.
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Figure 1. Transvalvular pulmonary gradient representing pulmonary stenosis.

Case Reports

Case 1

A 63-year-old patient was admitted to our outpatient clinic with
symptoms of atypical chest pain and dyspnea. His electrocardio-
gram was in sinus rhythm with right ventricular hypertrophy and
right bundle branch block. In his physical examination, a 3-4/6
systolic murmur was heard in the pulmonary area. Transthoracic
echocardiography (TTE) showed pulmonary valvular stenosis with
a gradient of 69 mm Hg and mild to moderate pulmonary regur-
gitation with a pressure half-time of 250 msn. The pulmonary
valve was observed by the 3D X-plane method and a bicuspid
pulmonary valve was precisely demonstrated (Figure 1, Video 1,
Video 2). The configuration of the pulmonary valve was changed
so that the pulmonic valve could be evaluated perpendicularly
with the X-plane imaging and the orthogonal axis revealed
that the valve was a bicuspid pulmonary valve. Systolic D sep-
tum was observed due to pressure overload. The right ventricle
was slightly dilated and significantly hypertrophied depending
on the pressure. To exclude other conditions which may cause
right atrial and ventricular dilatation, transesophageal echocar-
diography was performed and the interatrial and ventricular sep-
tum was found to be intact. The patient was counseled by the
heart team and pulmonary balloon valvuloplasty was performed
successfully.

ABBREVIATIONS

LAA Left atrial appendage

TOE Transesophageal echocardiography
TTE Transthoracic echocardiography
X-plane Orthogonal-biplane imaging
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Case 2

A 48-year-old male patient applied to our outpatient with a
history of cerebrovascular events. His electrocardiogram was
in sinus rhythm with the normal axis. Physical examination
revealed a 3/6 systolic murmur specifically in the aortic area.
TTE represented a raphe between the right and left coronary
cusp of the aortic valve, moderate aortic regurgitation, and a
nodular calcification on the raphe. Transesophageal echocar-
diography (TOE) was performed for a more detailed assessment
of the aortic valve. In the parasternal long axis of TOE, a hyper-
echogenic, mobile image was detected on the non-coronary
cusp on the aortic face of the aortic valve (Video 3). At first
sight, it was considered a mass that could be a source of cere-
brovascular events. No mobile mass was observed in the aortic
short axis evaluation in 2D and 3D echocardiography (Video 4,
Video 5). Thereupon, orthogonal axes were examined with the
X-plane to localize the mobile mass. After this mobile struc-
ture was examined by the X-plane method, it turns out that
it was the prolapsed part of the non-coronary cusp adjacent
to the commissure by using the X-plane method (Video 6).
Three-dimensional analysis of the aortic valve in the short axis
remained to be normal (Video 3). The patient was decided to be
followed up annually.

Discussion

TTE and TEE are used in order to diagnose valvular diseases for
decades. Despite the fact that the majority of valvular abnor-
malities are still diagnosed by traditional methods, further evalu-
ation is required in certain patient groups.

Three-dimensional echocardiography data acquisition modes
are simultaneous multiplane mode, focused wide sector (zoom
mode), and full volume-gated acquisition.” X-plane mode
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provides a double screen to display 2 real-time images. The sec-
ond image is derived from the first reference view by rotating
30° to 150°7 is a relatively new tool in order to assess multiplanar
imaging of interatrial septum, mitral and aortic valve, and left
atrial appendage (LAA), either 2D or color superimposed.

Left atrial appendage morphology is a challenging topic in clin-
ical practice. It is problematic to check LAA in patients with
a smaller size of LAA. Anselmino et al® reported that the 3D
X-plane method increases reproducibility in such patient groups
and can be combined with a specific diagnostic algorithm. In
clinical practice, evaluating LAA at 135° is very important for
the complete exclusion of thrombus in TOE. Xplane has made
this assessment easy and routine in this window of TOE.?3

Compared to the surgical findings 2D X-plane was a sensitive
technique (overall 2D X-plane sensitivity 88% vs. 80% for 3D)
to identify MV prolapse and the inter-observer agreement for
identification of the prolapsing MV scallop was excellent. While
2D X-plane is an easy, accurate, and noninvasive imaging modal-
ity, standard 2D supplemented with 2D X-plane is suggested to
be used in the outpatient clinic for optimal assessment of mitral
valve anatomy, mechanism of regurgitation, and exact tips of
rheumatic stenotic valves.*®

For the considerable group of patients, the use of X-plane for
semilunar cusps is extremely informative. It facilitates the diag-
nosis of aortic valve prolapse, masses, perforation, and paraval-
vular leak localization. In cases where the pulmonary valves are
thick or retracted, a second plane provides additional evaluation.
Since the signals are perpendicular to the pulmonary valve in the
aortic short axis, it is not possible to see the short axis of the pul-
monary valve with the X-plane mode. However, in our patient,
with RV hypertrophy, the anatomically altered pulmonary valve
was easily evaluated with X-plane in the short axis as a bicuspid
pulmonary valve.

To the best of our knowledge, there is no case report with a
pulmonary bicuspid valve diagnosed by X-plane imaging. It is a
highly valuable and reproducible approach in transthoracic echo-
cardiography. It is noninvasive, less time-consuming, and can be
used in daily routine. Additionally, the X-plane method can be
used in both TTE and TOE for assessing the valvular and sub-
valvular anatomy of the aortic valve.
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request.
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Video 1: Two-dimensional transthoracic view of the bicuspid pulmonary
valve.

Video 2: X-plane imaging of pulmonary valve (transthoracic echocardi-
ography, short axis view).

Video 3: Transesophageal parasternal long axis view of aortic valve dem-
onstrating a suspicious hyperechogenic mobile image detected on the
non-coronary cusp on the aortic face.

Video 4: Transesophageal parasternal short axis view of the aortic valve.

Video 5: Transesophageal parasternal short-axis view of the aortic valve
(3-dimensional imaging).

Video 6: X-plane imaging of the aortic valve illustrates that a prolapsed
part of the aortic valve can easily be mistaken as a mobile mass.
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