{EMEEEk, 35(3) 1 291~308, 1987

Thalium-201 D525 74— 1 5
B i e O D 22T (B A TSR

¥ ] - ERB
B RERESEE 1 AR5
(EAE : BHE=51D)

Clinical Usefulness of Thallium-201 Myocardial Scintigraphy
for the Diagnosis of Chronic Cor Pulmonale

Jiro HIRAYAMA

Department of Internal Medicine, Shinshu University School of Medicine
(Director : Prof. Shozo KusAmA)

In order to evaluate right ventricular overloading(RVO) and hypertrophy, thallium-201 mye-
cardial scintigraphy applying a new quantitative method was performed on 17 patiénts with chron-
ic respiratory diseases, 13 autopsy cases and 30 normal subjects. Thallium-201 uptake ratio of
left and right ventricular myocardium to the administered dose (LT, RT) were measured scinti-
graphically, and RT and LT/RT ratio were compared with pulmonary hemodynamic findings and
with heart weight measured at autopsy.

Mean pulmonary arterial pressure (MPAP) in 17 patients was significantly correlated both
with RT (r=0.78, p<{0.001) and with LT/RT ratio (r=—0.87, p<(0.001). Based on the results of
investigations on 30 normal subjects, these patients could be divided into two groups as follows :
RVO group (RT=1.1 and/or LT/RT=2.7) and non-RVO group (RT<1.1 and LT/RT>2.7). The
patients in the RVO group showed a significantly higher MPAP than those in the non-RVO group
(p<0.01). The efficiency of this method for the diagnosis of pulmonary hypertension (MPAP =20
mmHg) was eighty-eight percent. In addition, there were significant correlations between RT
and the weight of right cardiac mass (r=0.97, p<0.001) as well as between LT/RT ratio and the
ratio of the weight of left to right cardiac mass (r=0.94, p<0.001) in 13 autopsy cases.

Thallium-201 myocardial scintigraphy using this quantitative method may be useful for the
estimation of right ventricular overloading and hypertrophy in chronic respiratory diseases.
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Fig. 1 Quantitative method of right and left ventricular radioactivity in
thallium-201 myocardial scintigraphy. (A) Original image in the 30°
left anterior obligue projection. (B) Region of interest (ROI) over
the left ventricle in the residual image after subtracting the back-
ground. (C) Radionuclide angiocardiogram showing right ventricle.
(D) ROI over the right ventricle detected by angiocardiogram.

This patient is a 39 year-old male with chronic obstructive pul-

monary disease (Table 1, No. 9).
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Fig, 2 Right ventricle is markedly visualized in the 45° left anterior
oblique view in this 42 year-old male with pulmonary tuberculosis
(Table 1, No. 2. ROI over the right ventricle was superimposed
using cursor on the residual image.
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Table 2 Clinical diagnosis, weight of cardiac mass and thallium-201 scintigraphic
findings in 13 patients with various respiratory discases

Weight of cardiac mass

T1-201 scan

No Age Sex Clinical diagnosis Interval
(yr) RV LV+S (LV+S)/RV RT LT LT/RT (days)
1 66 M COPD 95.0 189.0 1.99 2.5 4.9 1.96 134
2 73 M Lung cancer 64.5 145.5 2,26 1.5 3.5 2.33 233
3 70 M Lung cancer 54,5 138.0 2.53 1.2 3.0 2.50 75
4 49 M Malignant lymphoma 51,0 133.0 2.61 1.2 3.1 2.58 43
5 73 F Lung cancer 44,0 136.0 3.09 0.7 2.6 3.71 74
6 58 T Lung cancer 42,5 99,5 2,34 0.9 2.5 2,78 275
7 59 M Lung cancer 41.0 140.5 3.39 0.8 2.7 3.38 221
8§ 53 M Metastatic lung tumor 40.0 115.0 2.88 1.0 3.3 3.30 223
9 3% M Lung cancer 34.5 104.5 3.03 0.6 2.0 3.33 400
10 76 M Lung cancer 3.5 1085 3. 44 0.7 2,8 4,00 81
11 70 M COPD 38,5 136.5 3.55 0.7 2.8 4,00 127
12 71 M Lung cancer 32,0 97.5 3.05 0.8 2.7 3.38 90
13 76 M Lung cancer 39.5 175.0 4,43 0.8 3.6 4,50 65

Abbreviations : RV=right ventricular free wall (g); LV=Ileft ventricular free wall (g); S=vent-
ricular septum (g); RT=uptake ratio of right ventricular myocardium to administered dose (%)
LT=uptake ratio of left ventricular myocardium to administered dose (%): COPD=see table L

Table 3 Age, sex, data of spirogram and blood gass analysis in normal subjects

Spirogram Blood gass analysis T1-201 scan

No Age Sex %VC FEVL 0% H  PaCO; PaO, O;Sat.  RT LI/RT

] VA b allUe all z oat.
(yr) (%) (%) (mmHg) (mmHg) (%) (%)
1 51 M 103.7 72.0 7.428 33.8 76.9 96.5 0.8 3.50
2 66 M 88.1 73.2 7. 439 36.5 76.7 94,5 0.9 3. 44
3 47 F 102.3 75.6 7. 450 38.2 81.1 95, 3 0.8 3.38
4 48 M 117.2 80.9 7.412 33.4 92.0 96. 2 0.7 4. 00
5 33 F 92.5 96.3 7.389 40.0 8l.8 94,9 0.8 2.88
] 24 M 122.2 75.2 7.418 38.0 79.6 94.9 0.6 4,14
7 83 M 87.8 72.6 7. 402 37.4 76.6 94,1 0.9 3. 33
8 71 M 88.0 74.0 7. 465 37.6 83.4 95,9 0.8 3.38
9 59 M 92.6 85,0 7.422 34,6 99.1 96. 8 0.5 4,00
10 34 M 100.0 79.0 7.418 36.0 92.1 96. 2 0.7 3.71
11 20 M 120.5 80.1 7. 461 36.6 83.6 95.9 1.1 3.09
12 53 F 131.3 79.8 7. 400 40.6 76,2 94,1 0.6 3. 50
13 39 M 101.0 73.0 7.383 43.6 81.9 94.5 0.8 3.88
14 39 M 107.0 88.0 7.403 37.6 82.5 95,2 0.8 3. 50
15 55 M 94.0 87.0 7. 354 38.9 84.9 94.9 0.6 4,00
16 39 r 91.7 85.7 7.372 39.9 94.9 96. 2 0.9 2.78
17 48 F 113.7 80.4 7.391 37.3 79.9 95,1 0.8 3.25
18 58 M 81.8 77.8 7.463 40.5 82.3 95,2 1.0 - 3.00
19 58 F 120.2 76.3 7. 389 39.0 82.5 94.9 1.0 2.90
20 63 F 89.9 84.5 7.429 36.9 82.0 95. 2 0.6 3.67
21 72 F 97.6 75.7 7.449 36.5 79.3 95. 2 0.8 3.63
22 75 M 81.5 76,1 7.428 33.1 85.9 95.6 0.8 3. 88
23 62 M 84.2 75.1 7. 370 41.1 83.6 94. 9 0.9 3.33
24 44 F 109.8 80.5 7. 440 35.3 98.4 97.1 0.8 3.38
25 68 F 82.5 79,1 7.481 44,7 76.7 93.7 1.0 3. 60
26 23 M 108. 6 90.8 7.393 40.9 93.3 96. 2 0.7 3. 57
27 69 M 83.7 86.9 7. 400 35.1 76.1 94,1 0.7 4,14
28 48 F 86,2 84.5 7. 385 36.1 92.5 95.9 0.6 3.33
29 58 F 88.0 79.0 7. 370 39.7 94.8 96. 8 0.8 3.38
30 52 F 86.8 85.0 7.409 34.8 79.2 94,5 0.9 3.00
Abbreviations : 4VC, FEV1.0%, PaCOs, Pa0; O; Sat. =see table 1; RT, LT=see table 2.
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Table 4 Hemodynamic findings and thallium-201 scintigraphic findings
in 17 patients with chronic respiratory diseases

. . . Hemodynamic findings T1-201 scan Interval

No Age Sex Clinical diagnosis
(yr) MPAP RVSP TPVR CI RT LT/RT (days)
1 69 M CcorD 53 75 955 2.85 2.0 1. 60 34
2 42 M Pulmonary tuberculosis 34 39 545 3.08 1.9 1.84 76
3 62 F COPD 50 57 736 3.69 1.2 2.00 1
4 41 M Pickwickian syndrome 37 53 447 3.66 1.2 1.92 31
5 68 M COPD 29 33 435 3.42 1.6 1,69 28
6 70 M Pulmonary tuberculosis 26 44 389 3.76 1.5 2.20 16
7 58 M Pulmonary tuberculosis 21 32 254 4,01 1.1 2.64 1
8 52 I+t COPD 19 36 238 4,90 0.9 2.78 14
9 39 M COPD 17 20 222 4,35 1.0 2. 40 1
100 52 M COPD 16 29 199 4,25 0.9 3. 11 13
11 8 M COPD 16 20 339 2.55 1.1 3.00 1
12 62 M COPD 13 17 176 3.92 0.8 3.63 8
13 22 M Pulmonary infarction 12 24 135 3.62 1.0 3.10 8
14 50 M Pulmonary tuberculosis 11 25 158 4,01 0.9 3.56 32
15 49 F Pulmonary infarction 9 20 120 4,51 0.6 3,50 50
16 57 F Pulmonary sequestration 8 16 133 3.24 0.8 3.75 4
17 53 F Sarcoidosis 9 15 133 3.93 0.6 3. 50 8
ntricular

Abbreviations : MPAP=mean pulmonary arterial pressure (mmHg); RVSP=right ve

systolic pressure (mmHg); TRVR = total pulmonary vascular resistance (dynesssec/cm®) ; CI=

cardiac index (1/min/m?; RT, LT=see table 2; COPD=see table 1.

Table 5 Detectability of ECG and thallium-201 myocardial scintigraphy
in pulmonary hypertension

No (MS@I@) WHO  Sasamoto  Roman  Milnor  T1-201 scan  RHF
1 53 + + + + + +
2 34 + + + + + +
3 50 - - - - + +
4 37 - + - - + +
5 29 + + susp, - + +
6 26 . - - - - + -
7 21 - - - - + +
8 19 - - - - - -
9 17 - — - - + -
10 16 - - - - - -

11 16 - - - - + +

12 13 - - - - _ _

13 12 - - - _ _ —

14 11 - - - - -

15 9 - - - - - -

16 8 - - - - - -

17 9 - + - - - -

Sensitivity (%) 42,9 57.1 42,9 28.6 100. 0

Specificity (%) 100.0 90.0 100. 0 100. 0 80.0

Efficiency (%) 76.5 76.5 76.5 70.5 88.2

False positive (%) 0 20,0 0 0 22,2

False negative (%) 28.5 25.0 28,5 30.0 0

Abbreviations : MPAP=see table 4 ; RHF=right ventricular failure.
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hemodynamic findings. (A) Mean pulmonary arterial pressure;(B) right
ventricular systolic pressure ; (C) total pulmonary vascular resistance ; (D)

cardiac index.
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Fig, 612 RT & RV (A), LT & LV+S(B), &
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Table 6 The criteria of left and r
by Yamazaki et al.

1

ight ventricular hypertrophy

I. (normal group)

LV+S<160g and 2.6<(LV+S)

II. a

group (small heart

/RV<4.5
LVH group)

LV+S8<160g and (LV-+S)/RV=4.5

group (moderate LVH group)

LV+S=160g, RV<62g and (LV+8)/RV<4.5

group (definite LV

H group)

LV+S=160g and (LV+S)/RV=4.5

IIL

group (small heart RVH group)

RV<62g and (LV+S)/RV<2.6

RV=62g and LV+
1v.

group (definite RVH group)

S<160g

group (LVH dominant BVH group)

LV+S=160g, RV=62g and (LV+S/RV=2.6

group (RVH dominant BVH group)

LV+8=160g, RV=62g and (LV+8)/RV2.6

Abbreviations : see table 2 ; LVH=left
right ventricular hypertrophy ; BVH=

Table 7 Detectability of thallium

ventricular hypertrophy ; RVH=
bi ventricular hypertrophy.

-201 myocardial scintigraphy

in right ventricular hypertrophy
T1-201 RVH non-RVH
scan (LV+S)/RV<2.6 (LV+S)/RV=2.6 total
and/or RV=62¢g and Rv<62g

RVO group 3 1 4
non-RVO group 1 9
total 4 9 13

Sensitivity (%) 75.0 %

Specificity (%) 88.9 %

Efficiency (%) 84.6 %

False positive (%) 25.0 %

False negative (%) 1.1 %

Abbreviations : see table 2 and 6; RV

2%, EEMES4. 6% TH o,
vV # %

Thallium-201 RAEERNTIEN Y 7 & 1 4 v LEN
DWHEE L b, WEdE 1 BOBRTLOIREAY
UMM L, %7 Bic Nat—K* ATPase ik
X D ape BB E R B, DD EENT
DI AR—ATKEL, TO&EMIEREOM
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O=right ventricular overloading.
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