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Summary

Thallium-201 myocardial scintigraphy was performed in 44 patients with various heart diseases
including mitral stenosis (MS), atrial septal defect (ASD), primary pulmonary hypertension (PPH),
and left atrial myxoma. The morphological findings of right ventricular (RV) free wall on the scinti-
gram and RV/IVS (interventricular septum) uptake ratio of the images obtained from the left anterior
oblique projection were studied in the patients with RV pressure or volume overloading.

The RV free wall was visualized by scintigraphy in 13 out of 22 patients (59%) with MS, and
in 15 out of 17 patients (88%) with ASD. In 5 patients with PPH or left atrial myxoma, the RV
free wall was visualized in all cases. The patterns of RV free wall image were classified into three
types. Type I with the smaller right ventricle than left ventricle was mainly seen in cases of MS, and
type 1I with the dilated right ventricle was seen in cases of ASD and PPH. The RV free wall was
visualized in most of the patients with MS whose RV systolic pressure (RVSP) was higher than 35
mmHg and mean pulmonary artery pressure (PAMP) was 20 mmHg or more, and with ASD whose
RVSP was higher than 30 mmHg and PAMP was 10 mmHg or more.

The ratio of radioactivity on the RV free wall and interventricular septum (RV/IVS uptake ratio)
was calculated using 45 degree left anterior oblique view images. The RV/IVS uptake ratio ranged
from 0.38 to 0.73 in the cases with MS, from 0.40 to 0.77 in the cases with ASD, and from 0.64 to
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0.79 in the cases with PPH. In two cases with left atrial myxoma, the ratio was 0.50 and 0.55, respec-
tively. The RV/IVS uptake ratio was compared to various hemodynamic parameters in right ven-
tricular overloading. In the cases with MS, the RV/IVS uptake ratio was closely correlated with
RVSP (r=0.93: p<0.001), PAMP (r=0.92: p<0.001), pulmonary capillary wedge pressure (PCWP)
(r=0.83: p<0.01), RV work index (RVWI) (r=0.82: p<0.001), and pulmonary vascular resistance
(PVR) (r=0.71: p<0.02), respectively. In the cases with ASD, the RV/IVS uptake ratio was closely
correlated with RVSP (r=0.89: p<0.001), PAMP (r=0.68: p<0.01), PVR (r=0.77: p<0.01), and a
left-to-right shunt ratio (r=0.785: p<0.001).

It was concluded that the analysis of thallium-201 myocardial scintigraphy is valuable as a non-
invasive technique for the qualitative and quantitative estimation of RV pressure or volume over-

loading.
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Fkix, %I thallium-201, 2.0 mCi #j}
BIRX VIEAL, HEZH GCA-202 By~ 4 #

Table 1. Clinical diagnosis of patients studied

Pressure overloading
Mitral stenosis (MS)
Primary pulmonary hypertension (PPH) 3

22 cases

Left atrial myxoma 2
Volume overloading

Atrial septal defect (ASD) 17
Total 44 cases
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Fig. 1. Classification of the visualized right ventricular (RV) wall image at the left an-
terior oblique projection (LAO) by thallium-201 myocardial scintigraphy.

The upper row shows scintigrams representative of the respective group. Arrows indicate the vis-
ualized RV wall. The bottom row shows schematic drawings of the image pattern in each group.

IVS

RV/IVS uptake raio=

/ LV free wall

PV wall

RV (count)— Lung (count)

IVS (count)—Lung (count)

Fig. 2. Method for the calculation of the RV/IVS uptake ratio in the 45 degree left anter-
ior oblique projection by thallium-201 myocardial scintigraphy.
The regions of interest (ROI) are located in the right ventricular free wall (RV wall) and inter-

ventricular septum (IVS).
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Table 2. Classification of right ventricular free
wall image pattern by thallium-201
myocardial scintigraphy in a total of

44 cases
Negative ,,P,O,Sitive RV image
RV

il Type Type Type

£, | e TR I
MS (22) 9 10 3 0
ASD a7) 2 15 0
PPH 3) 0 0 3 0
LA myxoma 2) 0 1 1 0

PPH LA myxoma

273 HLR A

Fig. 3. Thallium-201 myocardial scintiphotograms in seven cases with the visualization

of the RV wall.
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Fig. 4. Right ventricular systolic pressure (RVSP) and pulmonary arterial mean pressure
(PAMP) in patients with MS, ASD, PPH or left atrial myxoma.

Symbols (@) indicate values from cases with the visualized RV wall image, and circles () indicate
the negative image. MS group shows RVSP of 40.6+15.5 mmHg (mean+SD), ASD group has 45.4
+15.9 mmHg, and the cases with PPH or left atrial myxoma has 67.4+2.8 mmHg. Also, MS shows
PAMP of 24.4+12.3 mmHg, ASD has 17.44+6.2 mmHg, and PPH or left atrial myxoma has 40.2

+6.2 mmHg.
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Fig. 5. Pulmonary capillary wedge pressure (PCWP) and right ventricular end-diastolic
pressure (RVEDP) in patients with MS, ASD, PPH or left atrial myxoma.

Symbols (@) indicate values from cases with the visualized RV wall image, and circles (O) indicate
the negative image. MS group shows PCWP of 17.1+7.1 mmHg (mean+SD) and ASD group has
7.5+3.2 mmHg (p<0.001). Also, MS shows RVEDP of 6.4+2.7 mmHg and ASD has 7.4+2.7 mmHg.

—208 —



PUTL ¥ v FIT X BAOERH oREt

MS ASD o PPH
o LA myioma
[ ]
80
70 ot
o
—o—
= 604
=
E
E
a. 50
(7]
=
(-
40
31 / yiao-s0 301 e =111.7x-159 30 y=23.0x452.8
r=0.931 r=0.885 r=0.936
(P<0.001) (P<0.00D) (P<0.02)
”'J'I T U 1 1 ""ll U \ U \ l ’/,I U U U U
04 05 06 0.7 04 05 06 07 05 06 07 08

RV/IVS UPTAKE RATIO (2'T))

Fig. 6. Relationship between the RV/IVS uptake ratio by thallium-201 myocardial scinti-
graphy and the RVSP in the three groups.

The correlation coefficient is 0.93 (p<0.001) in the MS group, 0.89 (p<0.001) in the ASD group,
and 0.94 (p<0.02) in the cases with PPH or left atrial myxoma.
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Fig. 7. Relationship between the RV/IVS uptake ratio by thallium-201 myocardial scinti-
graphy and the PAMP in the three groups.
The correlation coefficient is 0.92 (p<0.001) in the MS group and 0.68 (p<0.01) in the ASD

group.
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RV/IVS uptake ratio (2°'T)

Fig. 8. Relationship between the RV/IVS uptake ratio by thallium-201 myocardial scinti-
graphy and PCWP, RVEDP, right ventricular work index (RVWI) or pulmonary vascular
resistance (PVR) in patients with mitral stenosis.

There are significant correlations between the RV/IVS uptake ratio and PCWP (r=0.829: p<
0.01), RVWI (r=0.82: p<0.001) and PVR (r=0.71: p<0.02).
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Fig. 9. Relationship between the RV/IVS uptake ratio by thallium-201 myocardial scinti-
graphy and RVEDP, PVR, flow ratio or shunt ratio in patients with atrial septal defect.
There are significant correlations between the RV/IVS uptake ratio and PVR (r=0.77: p<0.01)

and the shunt ratio (r=0.79: p<0.001).
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EHILZ L0, REBICE AHEEZTT L L DI,
ELAT AT 354 I3 EEN oM ER X
Diz»iz RV/IVS uptake ratio »3HEstE I {&(E
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0.77, PPH <z 0.64~0.79 15 X OAFERIEIED
24t 0.50, 0.55 T -oiz. RV/IVS uptake
ratio L ALOMITHRMHEE L OB » 5 &,
MS Tix RVSP p r=0.93 (p<0.001), PAMP
L r=0.92 (p<0.001), FHBHARAE (PCWP)
& r=0.83 (p<0.01), A=tEHEHEHK (RVWI) &
r=0.82 (p<0.001), ¥ X UBiMEEH (PVR) &
r=0.71 (p<0.02) DR W& R L. ASD T
i RVSP & r=0.89 (p<0.001), PAMP ¢ r=
0.68 (p<0.01), PVR & r=0.71 (p<0.01) &k
UEAEHKRR L r=0.79 (p<0.001) o} %%
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