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Summary

The usefulness of thallium—-201 (t1) myocardial scintigraphy (TMS) for the assessment of right
ventricular (RV) overloading was estimated in 36 clinical heart diseases, in comparison with hemo-
dynamic and EKG findings. Myocardial imaging was performed at rest 10 minutes after intravenous
injection of 2 mCi of t1. The extent of tracer activity in the RV free wall was graded into four degrees.
In patients without RV visualisation (RVV), RV systolic pressure was within normal range. The de-
gree of RVV was intensified with elevation of RV systolic pressure. The extent of RVV also increased
with the increment of RV end-diastolic pressure, pulmonary arterial mean pressure and total pulmo-
nary vascular resistance. EKG tracings were interpreted with the criteria for RV hypertrophy by
Sokolow and Lyon, Roman et al, Milnor and Myers et al. RV density was intensified, accompanied
with the numbers of the criteria (Sokolow and Lyon) satisfied in each tracing. The sensitivity and spe-
cificity of TMS was compared with those of EKG for the detection of RV pressure overloading. TMS
was more sensitive than EKG. The specificity of TMS was almost equal to that of EKG criterion
(88.9%). It was not easy to differentiate RV pressure overloading from volume overloading on EKG.
Myocardial images revealed characteristic appearance in each overloading. In patients with RV pres-
sure overloading, the septum appeared straight and in patients with RV volume overloading, the RV
cavity was dilated and the septum was convex to the RV cavity. In addition, of 3 cases with complete
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right bundle branch block, 1 with dense RVV had pulmonary arterial mean pressure of 35 mmHg and
2 without significant RVV had no pulmonary hypertension.

In conclusion, thallium—201 myocardial scintigraphy was a useful non-invasive method to evaluate
RV overloading and was more sensitive than EKG to detect RV pressure overloading.
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Table 1. Material
Control 6

RV pressure overloadings 17

Mitral stenosis (MS)

Mitral stenosis with regurgitation (MSR)
Pulmonic stenosis (PS)

Primary pulmonary hypertension (PPH)
Chronic cor pulmonale (CCP)
Eisenmenger’s complex*

N==NNO

RV volume overloadings 6

Ventricular septal defect(VSD)
Atrial septal defect (ASD)

01—

RV pressure & volume overloadings 4
Mitral regurgitation(MR) with Tricuspid regurgitation(TR)
MSR with TR
Tetralogy of Fallot(T/F)

N = =

Total 33

* due to VSD
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DHIM R A Bh 52320 Rl activity 23 HH
BEIZ = g5, (24) ixA=BED RI activity
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Fig. 1. Thallium-201 myocardial image in left anterior oblique projection, showing the

grade of RV RI activity.
RV RI activity: right ventricular radioisotope activity, MS: mitral stenosis, PPH: primary pul-

monary hypertension, PS: pulmonic stenosis.
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Right Ventricular RI Activity

Fig.2. Relationship between right ventricular
systolic pressure and RV RI activity.

Right Ventricular RI Activity

Fig.3. Relationship between right ventricular
end-diastolic pressure and RV RI activity.
See Fig. 2 for abbreviations.
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Pulmonary Arterial Mean Pressure

Fig. 4. Relationship between pulmonary arterial
mean pressure and RV RI activity.
See Fig. 2 for abbreviations.
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Right Ventricular RI Activity

Fig. 5. Relationship between total pulmonary
vascular resistance and RV RI activity.
See Fig. 2 for abbreviations.
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Fig. 6. Relationship between cardiac index and
RV RI activity.
See Fig. 2 for abbreviations.
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Fig. 7. Relationship between right ventricular
stroke work index and RV RI activity.
See Fig. 2 for abbreviations.
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Right Ventricular Rl Activity

Fig.8. Relationship between left ventricular
stroke work index and RV RI activity.
See Fig. 2 for abbreviations.

cificity=true negative |/ true negative+false
positive & LTk 7z (Table 2). .y v 5
7 LAOAEEATBH OGEER, LERL VS
< 90.5% LEBEEERLE. —F, BEMECo
Wik, FERATIC X 345 =EEHH % false posi-

Table 2. Comparison of electrocardiographic
diagnosis of right ventricular hypertrophy with
thallium-201 myocardial imaging in identify-
ing right ventricular pressure overloading

Sensitivity Rate Specificity Rate
THOI Myocerdial Imaging 90.5% 88.9% (66.7% )*
ECG  Sokolow & Lyon 81.0% 41.7%
Roman, Walsh & Massie 66.7% 83.3%
Mitnor 52.4% 83.3%
Myers, Klein & Stofer 33.3% 91.7%

% including RV volume overloadings
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Fig. 9. Relationship between the criteria for the electrocardiographic diagnosis of right
ventricular hypertrophy (Sokolow and Lyon) and RV RI activity.
The percentage of patients with the criteria at each RV RI activity is presented within the bar

graphs.
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Fig.10. Relationship between the fulfilled

numbers of the criteria for the electrocardio-

graphic diagnosis of right ventricular hyper-

trophy (Sokolow and Lyon) and RV RI activity.
See Fig. 2 for abbreviations.
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Tabel 3. Detectability of thallium-201 myocardial imaging and electrocardiography in

right ventricular overloadings

TI-201 Myocardial Imaging Results Electrocardiographic Results
Hemodynamic | Patients RV RI Activity Roman et al Milnor Myers et al
Group (no.)
(=) [ (+)~6E
Control 6 6(100%) | 0(0%) 0(0%) 0(0%) 0(0%)
RV pressure
overloadings 17< 3(17.6%) | 14(82.4%) | 8(47.1%)| 6(35.3%)| 4(23.5%)
RV volume 6 0(0%) 6(100%) 1(16.7%)
. * * 83.39 83.3% *
overloadings (9) | (101.1%)) | (8(88.9%) S(833%) | S(E3.3%) (2(22.2%)
RV
pressure & volume| 4 1(25%) 3(75%) 3(75.0%) [ 2(50.0%) | 3(75.0%)
overloadings
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DEvEEF~bbETFbhick 5> aNERFRE

DY v F 7 5 b L REAT

Table 4. Detectability of right ventricular
overloadings by Cabrera’s criteria

Electrocardiographic Results
Hemodynamic | Patients Cabrera et al
Grouwp (no) Pressure Volume
i Overloadings  Overloadings
(Rv, =7mm) (IRBBB)
Control 6 0 (0%) 0 (0%)
RV pressure
overloadings 17 5 (29.4%) 5 (29.4%)
RV volume 6 2 (33.3%)
overloadings (9)* 1 (167%) [5(55.6%)]*
RV
pressure & volume 4 2 (50.0%) 2 (50.0%)
overloadings

* including patients with CRBBB

2L, FRIEEM~MDOFEE L.

4. RL2EMTO v /B TOAREEHDIZED FM
DA

QRS BOLR2HLULDOFTEELEM T v v /izH

Fig. 11. Thallium-201 myocardial image, showing characteristic configurations of pressure and
volume overloadings.
Left-panel: A case with pulmonic stenosis. Note the increase in concentration of tracer in the
right ventricular free wall and almost straight interventricular septum.
Right-panel: A case with atrial septal defect. Note the marked dilatation of the right ventricle.
The interventricular septum appears convex to the right ventricular cavity.
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Name Diagrnosis Age Sex Heart RVSP_RVEDP PAMP

Rate mHg

Y.S Ebstein's 29 M 67 16 5
anomaly

FS ASD 383 F 8 23 4

EM ASD 59 F 84 60 10

9

14
35

o TPVR . RVSWL LVSWI Ti-201
L/min/M? dynes-sec-ca™ gram-meters/M? RV RI Activity

31 1348 70 785 (-—)
21 2036 91 627 (+)
— — —_ — (4

Fig. 12. Hemodynamic findings and results of thallium-201 myocardioal imaging in three
patients with complete right bundle branch block.

EKG tracings in patients Y. S., F.S. and E. M. from the top to the bottom.

RVSP: right ventricular systolic pressure, RVEDP: right ventricular end-diastolic pressure, PAMP:
pulmonary arterial mean pressure, CI: cardiac index, TPVR: total pulmonary vascular resistance,
RVSWI: right ventricular stroke work index, LVSWI: left ventricular stroke work index.
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