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Scintigraphic imaging of a case of congenitally corrected transposition
of the great vessels and an adult case of single atrium
and single ventricle |
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We report on the clinical utility of radionuclide angiography and gated blood pool single
emission computed tomography (gated blood pool SPECT) in two patients having congenital
heart disease. Both conventional equilibrium radionuclide angiography and gated blood pool
SPECT demonstrated the connection of the great vessels with both ventricles in a 15-year-
old male patient with a congenitally corrected transposition of the great vessels. In particular,
the latter procedure could provide very useful information about the ventricular morphology
and inversion which is important for diagnosing this disorder. The second case is an ex-
tremely rare 42-year-old female patient with a single atrium and single ventricle. She under-
went first-pass and multiple gated blood pool angiography from the anterior, right and left
oblique views. The combination of these scintigraphic techniques revealed an insufficiency in
anatomical correlations among the single atrium, atrioventricular valve, single ventricle and
the great vessels in addition to the connection of superior vena cava with the single atrium,
and the atrioventricular valve. Thus, conventional equilibrated angiography from multiple
views and gated blood pool SPECT seems to be very reliable not only for anatomical evalua-
tion but also for clinical course observation in patients with complicated congenital heart
disease.
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INTRODUCTION

RADIONUCLIDE angiography seems an established
method to diagnose various cardiac disorders and to
evaluate cardiac function. However, there are few
reports about scintigraphic imagings of congenital
heart disease. Although congenitally corrected trans-
position of the great vessels was assessed by means of
radionuclide techniques by some investigators,!™>
there has not been a blood pool tomographic study
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of this disorder. Furthermore, the scintigraphic
imaging of single atrium and single ventricle, which
is an unusual cardiac disease, is rarely found in adults.
We encountered two adult patients with these cardiac
malformations the scintigraphic analysis of which
was very useful.

Case 1:

A 15-year-old male was admitted to our hospital for
further examination of a heart murmur and electro-
cardiographic abnormalities. He had no symptoms
and his physical development was found to be nor-
mal. However, he had developed a cardiac murmur
at three years of age. On admission, physical exami-
nations revealed a regular heart rhythm of 78/min
and a blood pressure of 108/48 mmHg. A grade 3/6
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systolic murmur was best heard at the left basilar
area and the second heart sound was accentuated
with normal respiratory splitting. The electrocardio-
gram showed a first-degree atrioventricular block,
inverted T wave in leads I and aVL and the absence
of Q wave in the left precordial leads. The chest X-
ray showed that the right cardiac contour was en-
larged. Two-dimensional echocardiography suggested
that the aorta was the anterior leftward great artery
which arose from the left ventricle with right ventri-
cular morphology. The pulmonary artery was poste-
rior and rightward to the aorta (Fig. 1). Radionuclide
cardioangiography was carried out with 20 mCi of
99m-Tc red blood cells. Equilibrated radionuclide
angiography was obtained from the left anterior
oblique view with a gamma camera (LFOV, Seale).
It showed that the aorta originated above the left-side
ventricle which was morphologically suspected to be
the right ventricle (Figure 2, top panel). ECG-gated
data were acquired continually with a parallel-hole
collimator. They were obtained for 60 seconds in
every 10° from the left posterior oblique view to the
right anterior oblique view by the 10 frame multigate
method. The data were then filtered and back pro-
jected. Finally each view was obtained. The gated
blood pool tomograms from the vertical long axis

Fig. 1 Two-dimensional echocardiograms of case 1.
Parasternal short axis (top panel) and long axis (bottom
panel) images show the relation between the great vessels
and cardiac chambers. The aortic valve (AV) is anterior
and leftward to the pulmonary artery (PA). The aorta
(AO) arises from the infundibulum (INF) of the left-
side ventricle of the morphology of the right ventricle
(RYV). The ventricle is connected with the left atrium (LA).
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more clearly demonstrated that the right-side ventri-
cle had a left ventricular morphology and the left-side
ventricle was anatomically a right ventricle with an
infundibulum (Fig. 2, middle and bottom panels).
No right-to-left shunt was shown by first-pass angio-
graphy. These results suggested that his cardiac mal-
formation was congenitally corrected transposition
of the great vessels (S.L.LT.). The diagnosis was
established morphologically by aorto- and ventriculo-
graphy with contrast material. The results of the
hemodynamic study revealed that the pressure of each
chamber and artery was within the normal range.
The end diastolic pressure of the left-side ventricle
was 2 mmHg and that of the right side ventricle was
0 mmHg.

Case 2:

A 42-year-old female patient was admitted to our
hospital because of severe cyanosis, dyspnea, and
orthopnea. She had often suffered from these symp-
toms since childhood. The diagnosis of a single
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Fig. 2 Gated pool radionuclide angiograms of case 1.
The left anterior oblique images indicates an abnormal
connection of the great vessels with a ventricle (top
panel). The vertical long axial tomograms are obtained by
gated blood pool SPECT. The tomogram of the left-side
ventricle sliced by the line “B”’ clearly shows that the aorta
(AOQ) arises from the infundibulum (INF) of the ventricle
which is, therefore, morphologically a right ventricle
(RV). The tomogram of the right-side ventricle sliced by
line “A” demonstrates that the shape and performance of
the ventricle are those of the left ventricle (LV).
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atrium and single ventricle was made when the
second surgical repair was attempted sixteen years
after the first surgical procedure which was a Blalock-
Taussig’s shunt operation on the diagnosis of Tetra-
logy of Fallot at the age of 14. After that, despite
conservative therapy she gradually became worse.
On admission, her exercise tolerance was a grade 4/4
of the NYHA classification. The physical examina-
tions revealed a regular heart rhythm of 90/min,
blood pressure of 132/76 mmHg and respiratory
rate of 17/min with severe cyanosis and clubbed
fingers. There was severe hepato-splenomegaly. The
jugular vein was markedly dilated. A grade 5/6 harsh
systolic murmur was audible at the right basilar area
and a grade 3/6 holosystolic murmur was present at
the right mammary area. The second heart sound
was single and the third heart sound was heard. The
chest X-ray showed dextrocardia and was com-
patible with severe pulmonary hypertension (Fig. 3).
The electrocardiogram revealed an incomplete left
bundle branch block and T wave inversion in leads
V5R and V6R. The laboratory data showed marked
hypoxemia, polycythemia and renal dysfunction.
Radionuclide cardiography was carried out with
20 mCi of 99m-Tc red blood cells. First-pass angio-
grams from the anterior projection demonstrated a
connection of the superior vena cava with the left-
side cardiac chamber and the left-to-right shunt
(Fig. 4). In addition, the retention of radioactive
blood pool seemed to show the presence of valvular
insufficiency. Gated blood pool scintigraphy was
performed from three different angles (Fig. 5). The
wall motion analysis revealed that the left-side
chamber had the atrial performance and the right-
side chamber showed a ventricular contraction dur-
ing the systole. Although the two chambers seemed

Fig. 3 The chest X-ray of isolated dextrocardia of case 2.
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Fig. 4 Serial first-pass angiograms per second from the
anterior projection of case 2. The retention of a blood pool
in the left-side chamber which communicates with the su-
perior vena cava shows the presence of valvular insuffici-
ency. Early visualization of the aorta suggests the left-to-
right shunt.

to be well separated, no other cardiac cavities were
detected by any imagings. The pulmonary trunk was
visualized at the back of the aorta. These scintigraphic
findings suggested that this patient had a single
atrium and single ventricle, where the great vessels
originated, and atrio-ventricular valve insufficiency.

The diagnosis was confirmed by contrast angio-
graphy (Fig. 6). The single ventricle had well devel-
oped trabeculae. The aorta arose in front of the
pulmonary artery with a subaortic conus. The pul-
monary valve was markedly stenotic. In spite of the
recovery from congestive heart failure, she suddenly
died. An autopsy supported these findings and re-
vealed that the walls of the single ventricle were
markedly hypertrophied with well developed trabecu-
lae but no residual septum. The atrioventricular valve
was tricuspidal and insufficient. The Blalock-
Taussig’s shunt was occluded and pulmonary stenosis
was evident.

DISCUSSION

In almost all cases of congenitally corrected trans-
position of the great vessels (CCTGYV), operative
repair is not necessary. Its diagnosis and clinical
course observation is very important because of the
possibility of advanced A-V blocks. Several studies
of scintigraphic imaging of CCTGV have been
reported.1™> Recently, however, Gal R. et al. (3)
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Fig. 5 Gated blood pool images obtained from RAO 30 (top), anterior (middle) and LAO

20(bottom) in case 2. Only two chambers and the great vessels(s) can be detected. The wall
motion analysis demonstrates that the left chamber is an atrium and the right one is a ventricle
where the great vessels arise. Accordingly, atrioventricular valve insufficiency is suspected.
GV=Great vessels, SV=single ventricle, SA=single atrium, SVOT=single ventricle outflow

tract.

showed the usefulness of first-pass and equilibrated
radionuclide angiography in CCTGV. The conven-
tional planar angiography does not provide all the
precise anatomical information including the mor-
phological assessment of the ventricles. On this point,
gated blood pool single photon emission computed
tomography (gated blood pool SPECT) appears to
be useful in obtaining an accurate delineation of the
cardiovascular system and separating the other
blood pool from the cardiac chambers.6-8 However,
there have been no scintigraphic reports of CCTGV
revealed by this particular method. Our study shows
that gated blood pool SPECT can contribute to the
detailed observation of the morphology of the right
and left ventricles and, therefore, is very useful for
diagnosing CCTGV.

We experienced a very rare adult case with a single
atrium and single ventricle. 12 No scintigraphic
assessment of single atrium and single ventricle (SA-
SV) has been reported. Two-dimensional echo-
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cardiographic and scintigraphic examinations were
very useful in diagnosing it, in particular under the
condition of congestive heart failure. First-pass
angiography revealed dextrocardia, correlation of
the superior vena cava with the single atrium and
A-V insufficiency. Gated blood pool angiography
from several angles could more clearly demonstrate
the anatomical connection of the single atrium,
single ventricle and great vessels. The wall motion
analysis contributed to the differentiation of an
atrium from a ventricle. These scintigraphic observa-
tions were compatible with angiographic findings
with contrast material and confirmed by autopsy.
From these clinical data, we speculate that she had
been able to survive till the age of 42 because of pul-
monary stenosis and the marked hypertrophy of the
single ventricle which was a morphologically the
right ventricle despite occlusion of the Blalock-
Taussig’s shunt. Concerning the long-term compen-
sation of this single ventricle, it cannot always be

Annals of Nuclear Medicine



Fig. 6 Contrast angiograms of case 2. Both the RAO
(top) and LAO (bottom) images reveal the infundibulum
and well developed trabeculae of the ventricle where the
great vessels originate. Furthermore, the aorta is anterior
and leftward to the pulmonary artery of the stenotic valve.
PA=pulmonary artery, Ao=aorta, SA=single atrium,
SV=single ventricle.

said that its origin is the right ventricle even if its
morphology is like that.

In summary, radionuclide angiography can be
performed and repeated in patients with severe clini-
cal symptoms without any deleterious side effects.
The combination of the first-pass technique, equilib-
rium radionuclide angiography and gated blood pool
SPECT seems to be clinically very useful in diagnos-
ing complicated congenital heart disease and estimat-
ing its clinical condition.
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