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Usefulness of Lung and Right
Ventricular Thallium-201 Uptake
During Single Photon Emission
Computed Tomography in Exercise
Testing of Patients With Coronary

Artery Disease
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Objectives. Increased pulmonary or right ventricular **TI uptake during the exercise test has been used
as a marker of multivessel coronary artery disease. The most useful method for assessing the severity of
coronary artery disease was evaluated among conventional evaluation of single photon emission computed
tomographyl SPECT[] measurement of lung to heart uptake ratiol L/H] and right ventricular to left ven-
tricular uptake ratil RV/LV [bn **T| images during exercise testing.

Methods. Regions-of-interest] 4x 4 pixelsCivere placed at the lung and the heart, and L/H was defined
as mean lung uptake/mean heart uptake. Correspondingly, regions-of-interest] 4x 4 pixelsCivere placed at
the RV and the LV, and RV/LV was defined as maximum RV uptake /maximum LV uptake. L/H and
RV/LV on the initial image were analyzed in 216 patientS angiographically normal coronary arteries:
89, single-vessel disease: 82, multivessel disease: 4501 The diagnostic value was evaluated using the
receiver operating characteristic curve.

Results. All methods showed significantly higher values in patients with multivessel disease than in
patients with no coronary artery disease or single-vessel disease. L/H was significantly higher in patients
with prior myocardia infarction and RV/LV was significantly higher in patients without infarction. The
sengitivity of only conventional SPECT evaluation for multivessel coronary artery disease was |ow! sensi-
tivity 53%, specificity 94%[] However, addition of evaluation of L/H and RV/LV to SPECT improved the
sensitivity for multivessel coronary artery diseasgl sensitivity 93%, specificity 49%[1

Conclusions. The diagnostic sensitivity for multivessel coronary artery disease was improved by adding
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L/H and RV/LV to conventional evaluation of exercise ®*TI SPECT. L/H and RV/LV during exercise *'Tl
imaging may provide additional information regarding the severity of coronary artery disease.

Key Words
mCoronary artery disease
MEXxercisetests
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Table 10 Clinical characteristics of 216 patients with ischemic heart disease

Total oMo oo oMpoOoQd

0 nd 2160 O nd 1320 0 nd 840

Agel yrQd 64.3+ 115 64.4+ 11.8 64.2+ 11.1
Male/female 167/49 96/36 7113
Peak heart ratél beats/minC] 137+ 22 137+ 24 138+ 21
0vD/1VD/MVD 89/82/45 89/25/18 0/57/27

Continuous values are meant SD.

OMI0O old myocardia infarction; OVDUO no-vessel disease; 1VDUO single-vessel disease; MV DO multivessel

disease.
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Fig.1 Measurement of L/H and RV/LV

Left: A square region-of-interedt] lungCof
4x 4 pixels is placed over the most
intense lung activity on the anterior projec-
tion. Another square region-of-interesl LV
is placed over the myocardia wall with the
greatest count density. L/H O mean lung
uptake/mean heart uptake.

Right: A square region-of-interest] RV,
LVIbf 4x 4 pixelsis placed over the most
intense RV, LV activity on the short-axis

L/H RV /LY
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single photon emission computed tomogra-
phy view. RV/LVO maximum RV
uptake/maximum LV uptake.

LV O left ventricle; RV O right ventricle.

O00ORV/LVODOOQOO intra-observer O r O 0.960
pO 0.0010 s.e.e.l1 0.02801 inter-observer O r 0 0.930
p0 0.0010 s.e.e.d 0.0360 0 0O 0 O O I Fig. 211
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Intra—observer

Inter-cbserver

Intra- and inter-observer errors
Intra- and inter-observer variability of
RV/LV showed good correlation.

s.e.e[] standard error of the estimate.
Other abbreviation as Fig. 1.

op Fig.2

Fig. 3 Comparison of L/H and RV/LV
between patients with OVD, 1VD and
MVD

Individual L/H and RV/LV values mea
sured in 89 OVD subjects, 82 1VD sub-
jects, and 45 MVD subjects. The vertical
bars represent the mean+ SD for each
group.

L/H: Mean values were significantly high-
er in 1vD and MVD subjects than OVD
subjects p 0.0108nd significantly higher
in one MVD subject than in 1VD] pO
0.050

> 3

o
- 3
"': 4
E z
é ok i i M i E-

o 0z 04 a& 048 L] 02 0.4 0B
Clagrvation 1 (R /L] Dhearvar | (RYSLY)
=0 96, poOuHN, &a6=0.028 =083, g0, s e =000
in=14d) [r=al)
L/H RV/LV
¥
N | orr: oo ¥
ns r | 1l 1 T =
X 0 F E
D4 E E E 0s E
aa bl 1 { o4 b 1 {
E 03 -
oz r o
o 02 ] "
o : ] A T . . ;
v 1% WO o 1v0 WD

cboooobo™pboo0l@™i1OboOooOoOooOoOO
OOOOO0OOmpO 0.06; Fig. 3O
goboooooooooboocoobooooooad
cOooO0ORv/iLVOOODOODOOOOOOOO
coobOooOomobooboovsboooodpO
0.05; Fig. 40 ODOOOOOODOLWLHO100O0OO0O
obooboboooooooboomioonodgvsgno
obOobpbo0O0lObooonOOoOoDOOoOoOOOO
O0OL/HORV/LVO OO O M Fig. 500

2. SPECT, L/H, RV/ILVODOOODOOOOOO
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OO0O0D0O0OL/HORV/LVODODOOOODOROCOO
00D 0O O American Heart Association0 0 000 00O
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RV/LV : Mean values were significantly
higher in 1VD and MVD subjects than in
0V D subjectsl OVD vs 1VD, p 0.05;
0OvD vsMVD, pd 0.010

¥p00.01, " p0O 0.05.
Abbreviations as Table 1, Fig. 1.
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Fig.4 Comparison of L/H and RV/LV
between OMID O [patients with OVD,
1vD and MVD
Individual L/H and RV/LV for 89 OVD
subjects, 25 1VD subjects, and 18 MVD

mean+ SD for each group.

L/H: Mean values were not significantly
different.

RV/LV : Mean value was significantly
higher in MVD subject than in OVD sub-
jectd OVD vsMVD pO 0.050

{ subjects. The vertical bars represent the
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Abbreviationsas Table 1, Fig. 1.

Fig.5 Comparison of L/H and RV/LV
between OMMD O [patients with 1IVD
and MVD

Individual L/H and RV/LV values in 57
1VD subjects and 27 MVD subjects. The
vertical bars represent the mean+ SD for
each group.

L/H: Mean value was significantly higher
in MVD subjects than 1VD subjects pO
0.0100

RV/LV : Mean values were not significant-
ly different.
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¥ pO 0.01.
Abbreviations as Table 1, Fig. 1.
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Fig. 6 Receiver operating characteristic curves com-
paring L/H and RV/LY total(for the diagnosis
of coronary artery disease
The area under the curve was higher for L/H than for
RV/LV] 0.68 and 0.63[] The optimal L/H cutoff value
was 0.285, which provided a sensitivity of 60% and a
specificity of 72%. The optimal RV/LV cutoff value
was 0.365, which provided a sensitivity of 57% and a
specificity of 60%.

Abbreviationsas Fig. 1.
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Table 20 Accuracy of SPECT, L/H and RV/LV for the
detection of coronary artery disease

Table3 Accuracy of SPECT, L/H and RV/LV for the
detection of multivessel disease

Sensitivity ~ Specificity AUC Optimal
0 %0 0 %0 cutoff

Total

SPECT 92 65

L/H 60 72 0.68 0.285

RV/LV 57 60 0.63 0.365
oMD OO

SPECT 72 64

L/H 58 64 0.64 0.275

RVILV 58 60 0.63 0.365

SPECTO single photon emission computed tomography ; AUC
[ areaunder the curve. Other abbreviationsasin Table 1, Fig. 1.

075 F _,/
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(47]
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RV /LY

o 025 05 075 1
1-Spacificity

Fig. 7 Receiver operating characteristic curves com-
paring L/H and RV/L\1 OM[O O [T¥or the diag-
nosis of coronary artery disease
The area under the curve was higher for L/H than for
RV/LV] 0.64 and 0.63[0 The optimal L/H cutoff value
was 0.275, which provided a sensitivity of 58% and a
specificity of 64%. The optimal RV/LV cutoff value
was 0.365, which provided a sensitivity of 58% and a
specificity of 60%.

Abbreviationsas Table 1, Fig. 1.
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Sensitivity Specificity Optimal
0 %[0 0 %0 cutoff
Tota
SPECT 53 94
L/H 58 76 0.68 0.315
RV/LV 62 61 0.66 0.375
oMo oo
SPECT 22 98
L/H 50 70 0.62 0.295
RV/LV 78 59 0.70 0.365
oMb oo
SPECT 74 86
L/H 59 81 0.71 0.335
RV/LV 48 75 0.61 0.425
Abbreviationsasin Tables 1, 2, Fig. 1.
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Fig. 8 Receiver operating characteristic curves com-
paring L/H and RV/LV total(for the diagnosis
of multivessel disease
The area under the curve was higher for L/H than for
RV/LV1 0.68 and 0.66[1 The optimal L/H cutoff value
was 0.315, which provided a sensitivity of 58% and a
specificity of 76%. The optimal RV/LV cutoff value
was 0.375, which provided a sensitivity of 62% and a
specificity of 61%.

Abbreviations as Fig. 1.
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Fig. 9 Receiver operating characteristic curves com-
paring L/H and RV/L\] OMO O [(Mfor the diag-
nosis of multivessel disease
The area under the curve was higher for RV/LV than
for L/H] 0.70 and 0.62C1 The optima L/H cutoff value
was 0.295, which provided a sensitivity of 50% and a
specificity of 70%. The optimal RV/LV cutoff value
was 0.365, which provided a sensitivity of 78% and a
specificity of 59%.

Abbreviationsas Table 1, Fig. 1.
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Fig. 10 Receiver operating characteristic curves com-
paring L/H and RV/L\1 OMO O [(Mfor the diag-
nosis of multivessel disease
The area under the curve was higher for L/H than for
RV/LV] 0.71 and 0.6100 The optimal L/H cutoff value
was 0.335, which provided a sensitivity of 59% and a
specificity of 81%. The optimal RV/LV cutoff value
was 0.425, which provided a sensitivity of 48% and a
specificity of 75%.

Abbreviationsas Table 1, Fig. 1.

Table4 Accuracy of SPECT, L/H and RV/LV for the
detection of multivessel disease

Sensitivit§f] % Specificit§yl %[

Total
SPECTO L/H 76 74
SPECTO RV/LV 80 59
SPECTO L/HO RV/LV 93 49
oMb O
SPECTO L/H 56 70
SPECTO RV/LV 83 59
SPECTO L/HO RV/LV 100 43
oMpD oo
SPECT O L/H 85 75
SPECTO RV/LV 78 68
SPECTO L/HO RV/LV 89 63

Abbreviationsasin Tables 1, 2, Fig. 1.
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