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Background: Atrioventricular valve regurgitation (AVVR) has a notable impact on the prognosis of patients
with hypoplastic left heart syndrome (HLHS) and right atrial isomerism (RAI).

Methods: The study population comprised two groups: (1) HLHS and RAI group: n=32 (HLHS=15, RAI=17),
and (2) normal control group: n=>53. X-plane images of apical four-chamber view and orthogonal plane cutting
through the center of annulus were acquired using transthoracic matrix array probe. Speckle-tracking of the
two opposing points on the annulus in four-chamber plane and orthogonal plane was performed, and the dis-
tances of respective opposing points were consecutively measured along the cardiac cycle. Atrioventricular valve
(AVYV) area dynamics were classified into three categories according to the areal change pattern during systole
in the normal group: Type-1: area decreases during systole; Type-2: area increases during systole; and Type-3:
no significant areal change. The HLHS and RAI groups were subdivided into two subgroups according to the
grade of AVVR: low-grade AVVR and high-grade AVVR, and the annular dynamics were compared between
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the groups.

Results: Normal group was classified into the subgroups as follows: Type-1=22 (42%); Type-2=24 (45%); and
Type-3=7 (13%). HLHS and RAI group was classified into the following subgroups: Type-1=4 (13%), Type-2
=7 (24%), and Type-3=21 (65%). Type-3 was predominant in the HLHS and RAI groups (p<<0.01). The
subdivided groups were similarly classified into low-grade AVVR group (n=16) and high-grade AVVR group
(n=16). Type-3 was predominant in the high-grade AVVR group (p<<0.01).

Conclusions: In patients with single ventricle associated with tricuspid valve or common AVYV, significant valve
incompetence was observed in those with reduced annular dynamics, suggesting the importance of annular
function in the patients.
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Fig. 1 X-plane tissue tracking

2D TTE X-plane image of normal tricuspid valve: upper two lines are AP diameter, lower two lines are SL diameter.
Lines show diameter change during one cardiac cycle. AP: Anteroposterior, SL: Septolateral.
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Fig. 2 Tricuspid valve dynamics: Type

TV dynamics Type classification: Normal control vs.
HLHS/RAI group. Type-1: area decreased in systole,
Type-2: area increased in systole, Type-3: no signif-
icant change in systole. Type-3 was predominant in
HLHS/RAI group.
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Fig. 3 Tricuspid valve dynamics: Area

Tricuspid valve area during systole. Points represent mean values and vertical bars represent the 95% confidence inter-

val of the mean. ED: end diastole, ES: end systole.
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Fig. 4 Tricuspid valve dynamics: Septolateral diameter

SL diameter of the tricuspid annulus during systole. In the HLHS/RAI group, SL diameter change decreased in Type-1,

-2, and -3.
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Fig. 5 TV dynamics: Anteroposterior diameter

Anteroposterior diameter of the tricuspid annulus during systole. AP diameter showed no significant change between
the HLHS/RAI group and normal controls. Points represent mean values and vertical bars represent the 95% confidence

interval of the mean. ED: end diastole, ES: end systole.

Table 1 TV area comparison
Type 1 Type 2 Type 3
ED ES ES ED ES
Normal 4.20 (£0.90) 3.59 (+0.96) 3.49 (+0.76) 4.61 (+0.90) 3.562 (+0.79) 3.76 (+=1.06)
Low-grade TR 11.3 (£5.69) 9.20 (+4.67) 8.54 (+2.13) 9.90 (£2.40) 7.46 (+2.70) 7.92 (+2.75)
High-grade TR none 6.20 (+0.57) 6.75 (+0.35) 9.79 (£5.10) 9.90 (+5.30)

Unit: cm?, ED: end diastole, ES: end systole.
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Fig. 6 TV dynamics and TR grade in HLHS/RAI
group

TV dynamics Type classification: High-grade TR
group vs. Low-grade TR group. Type-3 was pre-
dominant in the high-grade TR group.
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Fig. 7 Kaplan—-Meier curve: Deterioration of tri-
cuspid valve regurgitation

Compared to Type-1, Type-2 and Type-3 had a high
probability of TR deterioration.
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Fig. 8 AVV Interaction: Septolateral diameter
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Typical case with AVV interaction: Septolateral Diameter. Upper bars show ratio of MV and TV to total cardiac cavity
diameter. MV increases in systole and TV is compressed by the MV annulus.
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Normal HLHS

Fig. 9 AVV interaction: Normal and HLHS

Because of the lack of AVV interaction, the TV
annulus in HLHS/RAI becomes round and enlarged,
and shows decreased contraction.
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