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Coexistence of multiple congenital anomalies: quadricuspid
pulmonary valve, infundibular pulmonary stenosis, coronary artery
anomaly, biventricular hypertrophy, and short stature
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Abstract: A 67-year-old man was admitted to our hospital because of exertional dyspnea. The
patient was short in stature, and a quadricuspid pulmonary valve (QCPV) and outflow stenosis at the
infundibulum of the right ventricle, biventricular hypertrophy, and absence of the circumflex coronary
artery were revealed by computed tomography (CT) and cardiac angiography. To our knowledge, the
coexistence of these five conditions has not been previously reported. The patient has been placed on
regular follow-up under beta-blocker therapy for ventricular hypertrophy and has not shown worsening

symptoms for 2 years.
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A 67-year-old man was admitted to our hospital because
of worsening of exertional dyspnea over two years. The
patient was short in stature: height, 147 cm (<2 standard
deviations); his body weight was 43 kg. Abnormal facial
features and thoracic deformities were absent. Jugular vein
distension, hepatomegaly, and leg edema were not noted.
A grade 3, low-pitched, systolic murmur was heard at the
third intercostal space along the left sternal border. His
blood pressure was 146/93 mmHg.

Electrocardiography revealed tall R waves and deep S
waves in leads V1-5 and ST depression and T-wave inversion
in leads V3-6, indicating biventricular hypertrophy (1).
Chest radiography revealed a cardiothoracic ratio of 58%,
prominence of the main pulmonary artery, and dilatation of
the left pulmonary artery. No pleural effusion was detected.
Transthoracic two-dimensional echocardiography revealed
severe and concentric left ventricular hypertrophy: the
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septal wall thickness was 14 mm (normal: <11 mm) and
the posterior wall thickness was 12 mm (normal: <11 mm);
right ventricular hypertrophy: the basal wall thickness
was 6 mm (normal: <4 mm); and moderate pericardial
effusion (Figure 1A4). Doppler echocardiography revealed
an estimated peak pressure gradient of 69 mmHg between
the right ventricle and the pulmonary artery. Three-
dimensional-rendered computed tomography (CT) images
revealed the absence of the circumflex coronary artery
(Figure 1B, arrow) and high take-off of the right coronary:
the right coronary artery ostium was located approximately
15 mm above the right sinus of Valsalva (Figure 1B), and
aneurysmal dilatation of the main pulmonary artery was
seen (Figure 1C). Contrast-enhanced cine CT demonstrated
aneurysmal dilatation of the main pulmonary artery,
measuring 45 mm (Figure 1D); pulmonary subvalvular
narrowing (Figure 1D, arrow); and moderate pericardial
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Figure 1 Transthoracic echocardiography and contrast-enhanced computed tomography (CT). The parasternal long-axis view on

transthoracic two-dimensional echocardiography (A) showing biventricular hypertrophy and moderate pericardial effusion (A, asterisks).

Three-dimensional-rendered CT images (B,C) showing the absence of the left circumflex coronary artery (B, arrow), high take-off of the

right coronary artery arising from near the left coronary sinus of Valsalva (B) and aneurysmal dilatation of the main pulmonary artery (C).

Contrast-enhanced cine CT (D) demonstrating aneurysmal dilatation of the main pulmonary artery, infundibular stenosis (D, arrow), and

pericardial effusion (D, asterisks). Contrast-enhanced CT (E) showing a quadricuspid pulmonary valve with normal coaptation on closing

during systole and without restriction on opening during diastole. Ao, aorta; IVS, interventricular septum; MPA, main pulmonary artery;

PW, left ventricular posterior wall; RA, right atrium; RV, right ventricle.

effusion (Figure 1D, asterisks). Contrast-enhanced CT
revealed a quadricuspid pulmonary valve (QCPV) with
normal coaptation on closing during diastole and without
restriction on opening during systole (Figure 1E). Cardiac
catheterization revealed right ventricular hypertension
and a systolic pressure gradient of 55 mmHg between the
right ventricle and the pulmonary artery: right ventricular
pressure of 93/12 mmHg and pulmonary artery pressure of
38/21 mmHg. His pulmonary capillary wedge pressure was
8 mmHg and cardiac output was 4.5 L/min. No intracardiac
shunt was detected by blood oximetry sampling. Right
atrial angiography revealed stenosis at the infundibulum of
the right ventricle (Figure 24, arrow) and hypertrophy of
the right ventricle (Figure 2A), and left ventriculography
revealed concentric hypertrophy (Figure 2B). Selective
coronary angiography, as well as CT, revealed an absent left
circumflex artery and a high take-off right coronary artery.
No chromosomal abnormalities were detected by G-banding
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analysis. The patient did not provide consent for a gene
analysis. Because the patient refused to undergo surgery,
he was recommended to undergo beta-blocker therapy
for ventricular hypertrophy associated with hyperdynamic
systolic function during regular follow-up visits and has not
shown worsening symptoms for 2 years.

QCPV is a rare congenital anomaly in the general
population (2), and infundibular pulmonary stenosis is also
uncommon. In the present case, infundibular narrowing
might have been caused by right ventricular fibromuscular
hypertrophy below the pulmonary valve. Because no
restrictions in pulmonary valve opening were observed on
CT findings, aneurysmal dilatation of the main pulmonary
trunk was explained as poststenotic dilatation caused by
infundibular stenosis.

Coexistence of various cardiac malformations (QCPYV,
infundibular stenosis, coronary anomalies) and extra-
cardiac anomalies (short stature) may be related to a genetic
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Figure 2 Cardiac angiography. Right atrial angiography (A) showing outflow stenosis at the infundibulum (A, arrow) of the right ventricle

and right ventricular hypertrophy. Left ventriculography (B) showing marked concentric hypertrophy. RV, right ventricle.

syndrome (3-5). Genetic syndromes encompass diverse
clinical features including short stature; characteristic facial
dysmorphism; thorax deformity; and cardiac anomalies,
such as atrial septal defect, ventricular septal defect,
aortic stenosis, bicuspid aortic valve, pulmonary stenosis,
and hypertrophic cardiomyopathy (3). For example, the
Noonan syndrome (RAS/MAPK syndrome) is associated
with short stature, hypertelorism, pulmonary valve stenosis,
and hypertrophic cardiomyopathy (4,6). On the other
hand, hypertrophic cardiomyopathy can be complicated
by pericardial effusion (7). In this case, hypertrophic
cardiomyopathy presenting with biventricular hypertrophy
associated with pericardial effusion may be a manifestation
of a genetic syndrome. To our knowledge, the coexistence
of five conditions, namely QCPV, infundibular pulmonary
stenosis, coronary anomalies, biventricular hypertrophy, and
short stature, has not been previously reported.
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