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Summary

Hypoplastic left heart syndrome is a disease with poor prognosis, which is characterized by severe
heart failure in early neonatal period. However, there are some patients who survive for relatively
longer period. In the light of this fact, 18 patients with this syndrome were studied by echocardiography,
and the anatomical and functional classification was attempted.

Hypoplastic left heart syndrome was classified into three types: type I was mitral atresia and aortic
atresia, type II was mitral atresia and aortic stenosis, and type I1I was mitral atresia with an abnormality
of cono-truncal relationship, respectively. M-mode echocardiography was performed in 15 of the
18 patients, and two-dimensional echocardiograms were recorded in seven cases. Heart catheterization
was performed in all patients. Autopsy was performed on 14 of the 18 patients, and its findings were
compared with the findings obtained by echocardiography.

Two-dimensional echocardiographic classification of this syndrome was possible in all the patients
using above-mentioned criteria. Patent ductus arteriosus was detected in two of six cases having this syn-
drome, and foramen ovale in 4 of 5 cases. The morphological evaluation of both the interatrial and inter-
ventricular septum was made by two-dimensional echocardiography, and it contributed to decide
the indication of balloon-atrial septostomy. The patients with type I had the poorest prognosis, and
the patients with type III survived longer period. Anatomical classification of this syndrome and detection
of associated anomalies by two-dimensional echocardiography are recommended to consider the
prognostic and surgical considerations.
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Table 1. Classification of materials and the clinical features

Type | Case Anomaly D”(‘;lt_;? 1as |Ad A.ge. o Kee Dﬁé:h Autopsy]
1 AY|MA AA, IxI5| PFO| 55 D| 63 D|N7D| —
2 J-H| MA AA, W0x3|PFO| 24 D35 D| 42D| +
3 R*H| MA AA, 6x4|PFO|(15D|15D|16D| +

I 4 1-S[MA AA, Ix6|PFO| 1N Df12D|30D]| +
5 Y+S| MA,AA, 7x12{pFo| 2D| 8D| 24D| +
6 S*S| MAAA, I9xI5|PFO| 2D| 4D ND| —
7 M:T| MA AA, 14x12| PFO 2D 3D| 40| +
8 Y-K| MA AA, 2x3 | PFO 2D 4D| 4D| +
9 S-N| MA AA, 4x6|PFO| 0D|16 D] 16D| +
10 Y-N| MA,AS VSD,CoA, 14x18|Intact| 24 D | 25 D| 30D | +

I [11N-E[ MA AS,VSD, 6x5|PF0|15D|[23D| D] +
12Y-E| MA,AS,VSD,CoA, 1x9|(PFO|(13D|18D| 2D| —
13M-N| MA,DORV, Closed| ASD | 14 Y | 14 Y | Alive | Alive
14 M-H| MA,DORV,PAPVD,CoA, |[13x 3 |Intact{115 D (120 D | 1Y2M| +

]I[ 15S: 1| MA,DORV, Closed| PFO | 24 D 5M| M| +
16 EF| MA,DORV, 8x10{ ASD| 2D 4D| 20| +
17M:0| MA d-TGA,PS, 3x7|Intact| 53 D |55 D| 62D | +
18W- 1| MA,d-TGA.VSD, Closed|Cgmmonl 12 p| 26 D| 31 D| +

MA =mitral atresia; AA=aortic atresia; AS=aortic stenosis; VSD=ventricular septal defect; CoA=coarcta-
tion of the aorta; DORV =double outlet right ventricle; PS=pulmonary artery stenosis; PAPVD = partial anomalous
pulmonary venous drainage; d-TGA=d-transposition of the great arteries; IAS= interatrial septum; PFO=
patent foramen ovale; ASD=atrial septal defect; D=day, Y=year, M=month.
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Fig. 1. Two-dimensional echocardiographic sections for the diagnosis of congenital

heart disease (Kato et al.).
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Fig. 2. Mitral and aortic atresia (Type I): Two-dimensional echocardiogram (B, C) and

left atrial angiocardiogram (A).
The echogram shows mitral atresia, hypoplasticleft ventricle, enlarged right atrium and right ventricle,

dilated pulmonary vein and projecting atrial septum from the left atrial side to the right atrial side.
The left atrial angiocardiogram shows no filling of the left ventricle, and contrast passing to

the right atrium.

TECMETE BIE (B D I S 1

LA=left atrium; RA=right atrium; M. ATRESIA=mitral atresia; IAS=interatrial septum;
PV=pulmonary vein; TV=tricuspid valve; RV=right ventricle; LV=Ileft ventricle; IVS=inter-

vetricular septum.
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Fig. 3. Mitral and aortic atresia: Two-dimensional echocardiogram (B, C) and main
pulmonary arteriogram (A).

The echogram shows aortic atresia, hypoplastic left ventricle, enlarged right ventricle, and dilated
left atrium and pulmonary vein.

The angiogram shows opacification of the descending aorta through patent ductus arteriosus and
retrograde opacification of the hypoplastic ascending aorta. The retrograde opacification of the hypo-
plastic ascending aorta is characteristic of aortic atresia.

A. AO=ascending aorta; D. AO=descending aorta; PA=pulmonary artery; RV =right ventricle;
LV=left ventricle; LA=left atrium; AO=aorta; PV=pulmonary vein.
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Fig. 4. Mitral and aortic atresia: Two-dimensional echocardiogram (B, C) and main
pulmonary arteriogram (A).

The echogram shows patent ductus arteriosus and descending aorta by the parasternal right
ventricular long axis.

The main pulmonary arteriogram shows opacification of the descending aorta through patent ductus
arteriosus and retrograde opacification of the hypoplastic ascending aorta.

A. AO=ascending aorta; D. AO=descending aorta; M. PA=main pulmonary artery; R. PA=
right pulmonary artery; PDA=patent ductus arteriosus.
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Fig. 5. Two-dimensional echocardiograms before and after balloon atrial septostomy in
a patient with hypoplastic left heart syndrome.

The echogram (A) shows the condition before balloon atrial septostomy. The dilated left atrium
and pulmonary vein, enlarged right atrium and right ventricle, projecting atrial septum from the
left atrial side to the right atrial side, mitral atresia and hypoplastic left ventricle are recognized.

The echogram (B) after balloon atrial septostomy shows the defect of the atrial septum by balloon
atrial septostomy. The dilatation of the left atrium and pulmonary vein and projection of the atrial
septum from the left atrial side to the right atrial side are decreased by balloon atrial septostomy.

M. ATRESIA =mitral atresia; RA=right atrium; LA=Ileft atrium; PV=pulmonary vein; IAS=
interatrial septum; IVS=interventricular septum; TV=tricuspid valve; RV=right ventricle; LV=
left ventricle; PM=papillary muscle; ASD=atrial septal defect.
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Fig. 6. M-mode echocardiograms a patient with in hypoplastic left heart syndrome
(Type I).

In the echogram (A), enlarged right ventricle, hypoplastic left ventricle and paradoxical movement
of the ventricular septum are recognized.

In the echogram (B), enlarged right ventricle, hypoplastic aortic root and small left ventricle are re-
cognized. No echoes suggesting opening or closure of the aortic valve are present.

In the echogram (C), the transducer is rotated from the left to the right. The enlarged right
ventricle is recognized.

In the echogram (D), the enlarged pulmonary artery is recognized.

RV =right ventricle; LV=left ventricle; IVS=interventricular septum; IAS=interatrial septum;
LA=left atrium; AO=aorta; PA=pulmonary artery.
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Fig. 7. Mitral atresia and aortic stenosis (Type II): Two-dimensional echocardiogram
(B, C) and main pulmonary arteriogram (A).

The echogram shows mitral atresia, hypoplastic left ventricle, enlarged right atrium and right
ventricle and projecting atrial septum from the left atrial side to the right atrial side.

The main pulmonary arteriogram shows no filling of the left ventricle, and contrast passing to
the right atrium.

LA =left atrium; RA=right atrium; TV =tricuspid valve; RV=right ventricle; LV=left ventricle;
IAS =interatrial septum; IVS=interventricular septum; M. ATRESIA =mitral atresia.
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Fig. 8. Two-dimensional echocardiographic imagings in type II of hypoplastic left heart
syndrome.

The upper panel shows the aortic root indicating opening and thickening of the aortic valve in
systole.

The lower panel shows the aortic root indicating closure and thickening of the aortic valve in
diastole.

RV =right ventricle; PM=papillary muscle; AO=aorta.
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Fig. 9. Two-dimensional echocardiogram (right) and right ventricular angiocardiogram
(left) in type II of hypoplastic left heart syndrome.

Two-dimensional echocardiogram recorded by the subxiphoid approach shows an image of the
hypoplastic left ventricle and left ventricular outflow tract, narrowing of aortic arch, enlarged right
ventricle and no finding of ventricular septal defect.

At the left, the right ventricular angiograms show that the aortic and pulmonary valves are not
situated on the same level. Note narrowing of the aorta between transverse and descending arches
due to coarctation of the aorta.

AO=aorta; PA=pulmonary artery; RV=right ventricle; TV =tricuspid valve; LV =Ileft ventricle;
PM=papillary muscle; A. AO=ascending aorta; D. AO=descending aorta.
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Fig. 10. Two-dimensional echocardiogram (B, C) and left atrial angiocardiogram (A) in
type III of hypoplastic left heart syndrome.

The linear scan shows the hypoplastic left ventricle, enlarged right atrium and right ventricle.

The left atrial angiocardiogram shows opacification of the left atrium without filling of the con-
trast medium to the left ventricle, the contrast medium appearance across the atrial septum into
the right atrium and a forward flow to the right ventricle.

LA=left atrium; RA=right atrium; LV=left ventricle; RV=right ventricle; TV=tricuspid
valve; IAS=interatrial septum; IVS=interventricular septum; M. ATRESIA=mitral atresia.
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Fig. 11. Two-dimensional echocardiogram (right) and right ventricular angiocardiogram
(left) in a patient with mitral atresia and double outlet right ventricle.

The linear scan (C) shows bilateral conus, enlarged right ventricle and the aortic and pulmonary
valves being at the same level.

The right ventriculograms (A, B) show the origin of both arteries from the right ventricle and the
aortic and pulmonary valves being at the same level.

AO=aorta; PA=pulmonary artery; RV=right ventricle.
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Fig. 12. The comparison of echocardiographic
measurments and autopsy findings.

On 8 of the 11 patients, anatomic left ventricular
dimension is smaller than echocardiographic left
ventricular diastolic dimension. On 9 of the 11
patients, anatomic internal diameter of the aortic
root is smaller than echocardiographic aortic root
dimension. On 7 of the 11 patients, echocardio-
graphic aortic root dimension is normal. Five patients,
whose echocardiographic aortic root dimension is
normal, are type III.

LVDd=left ventricular end-diastolic dimension;
AOD=aortic dimension; MA =mitral atresia; AA=
aortic atresia; AS=aortic stenosis; VSD =ventricular
septal defect; CoA =coarctation of the aorta; DORV
=double outlet right ventricle; PAPVD=partial
anomalous pulmonary venous drainage; d-TGA=
d-transposition of the great arteries; PS=pulmonary
artery stenosis.
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