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Summary

Cardiac involvement of mucopolysaccharidosis has not been well characterized by echocardio-
graphy. In this paper, we reported a case of Hunter syndrome with special reference to the noninvasive
diagnosis of cardiac anomalies.

A 21-year-old male of Hunter syndrome was referred to our noninvasive laboratory for the evalua-
tion of his heart murmurs. He was strikingly dwarfed, 115 cm in height and 28 kg in weight, and had
apparently Gargoyle-like facial appearance. Physical examination disclosed a mild funnel chest and
a loud systolic murmur. Blood pressure was 98/56 mmHg and regular pulse rate was 100/min. The
chest X-ray film revealed a shift of the heart to the left with a prominent pulmonary artery segment.
There were no signs of pulmonary congestion. The electrocardiogram demonstrated right axis deviation,
clockwise rotation and left atrial overload. In phonocardiograms, a basal ejection and an apical scratchy
systolic murmurs were recorded. The latter was associated with a presystolic murmur and a loud first
heart sound. A loud pulmonary second heart sound was also present.

Outstanding findings were observed in the two-dimensional and M-mode echocardiograms, which
showed remarkable thickening of both mitral valve leaflets with reduced opening. There was also
generalized thickening of tricuspid and aortic valves, and endocardium of the free ventricular wall. Two
leaflets of the tricuspid valve were visualized to prolapse, but the aortic valve motion appeared intact.
In addition, echocardiograms revealed the dilatation of right-sided cardiac chambers and pulmonary
artery, but the size of the left ventricle was rather small.

Pulsed Doppler echocardiography demonstrated systolic turbulence in the right atrium in the
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vicinity of the tricuspid valve orifice. Stenotic turbulence was also recorded in the inflow tract of the
left ventricle during diastole. Thus, the final diagnosis of predominant mitral stenosis associated
with tricuspid valve prolapse and pulmonary hypertension was obtained.

In conclusion, cardiac involvements in Hunter syndrome were precisely evaluated by noninvasive
methods. Hunter syndrome may be considered as one of the etiologies producing mitral stenosis.
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Fig. 1. General appearance.

Marked dwarfism and Gargoyle-like face are evident.
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Fig. 2. Chest X-ray film and electrocardiogram.

In the chest X-ray, the heart is shifted to the left. Pulmonary artery segment is prominent, but
there are no signs of pulmonary congestion. Electrocardiogram shows right axis deviation, clock-
wise ratation and mitral P.
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Fig. 3. Bone X-ray film (lateral view).

Club-shaped lower ribs are shown. The vertebral
bodies are short and their anterior and posterior
outlines appear concave.
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Fig. 4. Phonocardiogram.

A harsh and loud ejection systolic murmur (Levine 4/6) is recorded at the fourth left intercostal
space in the mid-clavicular line (4L, MCL). At the apex (the sixth left intercostal space in the anterior
axillary line=6L AAL), another scratchy murmur with a midsystolic click (K) is demonstrated, and
also a faint presystolic murmur (PSM) and a snappy first heart sound are present. There is also an

increased pulmonary component of the second heart sound (IIP). IIA=the aortic component of
the second heart sound.
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Fig. 5. Two-dimensional echocardiograms.

A long-axis view (panel A) demonstrates the markedly thickened and stenotic mitral valve (MYV)
and the dilatation of the right ventricle (RV) and left atrium (LA), but the size of the left ventricle
(LV) is small. Panel B is a short-axis image of the level of the aortic valve (AV). The echo of the
AV is strong and suggests the presence of thickening. The short-axis view of the left ventricle
(panel C) reveals also the thickened endocardium of the free wall. There is no pericardial effusion.
The parasternal view of the right ventricular inflow tract (panel D) discloses the prolapse of the
thickened tricuspid valve (T'V). In this echogram, the septal leaflet is shown to prolapse (white ar-
row). The prolapse of the anterior leaflet is not clear on the cross-sectional display. IVS=inter-

ventricular septum ; PV =pulmonary valve.
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Fig. 6. M-mode echocardiographic scanning from the mitral (MV) to aortic valves (AV).
Multi-layered echoes are seen in the thickened MV and the posterobasal wall of the left ventricle.

The ratio of left atrial to aortic dimensions is increased (LA/AO=2.0). RV=right ventricle; IVS
=interventricular septum; PW=posterior wall of the left ventricle.
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Fig. 7. M-mode echocardiograms demonstrating the left ventricle (LV), tricuspid valve
(TV), and pulmonary valve (PV).
In the M-mode echocardiogram, tricuspid valve prolapse cannot be visualized clearly. The pulmo-

nary valve echogram shows the lack of “ a” wave, flat diastolic slope, and a mid-systolic semiclosure
indicative of pulmonary hypertension. RV=right ventricle; IVS=interventricular septum; PW=

posterior wall of the left ventricle; LA=Ileft atrium.
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(A) (B)
Fig. 8. Pulsed Doppler echocardiograms.
Left panel (A) demonstrates diastolic turbulence in the left ventricular inflow tract suggesting mitral
stenosis. Systolic turbulent flow is recorded below (left ventricular outflow tract (panel B) and above
the aortic valve (aorta; panel D), and also in the right atrial side of the tricuspid orifice (panel C).
Abbreviations : see the preceeding figures.
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