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Lung/Heart Uptake Ratio and Transient Dilation Ratio of the Left
Ventricle During Thallium-201 Imaging with Dipyridamole

Jae Tae Lee, M.D,, Byung Chun Chung, M.D,, Sang Hyun Kim, M.T. and Kyu Bo Lee, M.D.

Department of Nuclear Medicine, College of Medicine,
Kyungpook National University, Taegu, Kovea

Sung Chull Chae, M.D.
Department of Internal Medicine

Dipyridamole thallium imaging is one of the most widely accepted means of evaluating patients
with suspected or known coronay artery disease. The results of thallium imaging help diagnose
coronary artery disesse (CAD), determine the hemodynamic significance of coronary stenosis, evalu-
ate viability of myocardium, assess the outcome of therapeutic interventions and stratify patients
according to their risk for futher cardiac events, An increased lung thallium uptake and transient LV
dilation has been reported as poor prognostic indicator and associated with extensive and severe
coronary artery disease.

We quantitated lung/heart uptake ratio (L/HUR) and transient left ventricular dilation ratio in 44
patients and 17 controls undertaking dipyridamole thallium-201 scintigraphy.

The results are as follows:

1) The lung/heart uptake ratio was high in patients with CAD and which became higher according
to increasing number of diseased vessel. The L/HUR of patients with low LVEF (<35%) was lower
than those with normal LVEF.

2) Transient left ventricular dilation ratio of CAD patients had no close relation between numbers
of diseased vessels and was not higher than normals. But transient left ventricular dilation ratio of
patients with myocardial infartion was higher than normals.

We concluded that lung/heart uptake ratio seems to be sensitive marker for severity of CAD and
myocardial function, but transient left ventricular dilation ratio alone is not sufficient to be a marker
for severe and extensive CAD.
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Table 1. Angiographic Charicteristics of the Patient Po-
pulation
Male Female
Inf Noinf Inf No inf
Control (n=17) 11 6

One vessel disease  (n=22) 8 7 3

Two vessel disease (n=13)
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Three vessel disease {n= 9) 4

* Inf : infarction
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Fig. 1. A, The method for quantitating the lung/heart thallium uptake ratio in anterior image before
background subtraction and smoothing. (a. global LV wall b. LV wall c. lung)
B, Post-dipyridamole image in patient with two vessel disease. There is markedly increased
lung thallium uptake with LV cavity dilation.

Fig. 2. Computer display of quantitative method for calculation of the transient dilation ratio (TDR).
Shown are the background-subtracted smoothed image with manually assigned left
ventricular region of interest in a patient with single vessel disease. TDR of this patient was
115. (A, post-dipyridamole image B, rest image)

uptake ratio, R-L/H ratio) < +3}¢ =} (Fig. 1).
G-L/H ratio=

lung(ROI) uptake/pixel number of lung(ROI)
total LV(ROI) uptake/pixel number of LV(ROI)

%100
R-L/H ratio=
lung(ROI) uptake/pixel number of lung(ROI)

LV wall(ROI) uptake/pixel number of LV wall(ROI)
%100

2) 434 2AA BAg(transient dilation ratio)

2 Teddy$7o] AH&g W& o] &3led 33Utk
Dipyridamole £- 3} Al 2 °§ 4k(stress myocardial
image, SMD 2} 4417} 3ol Q32 kAl AlZd A (4hr
rest myocardial image, RMI) ol 4] 27+ Goris7}® |
o} &t bilinear interpolative background subtraction
w0 2 wjEubalsA 2 mgRE Aeute] BAE o
zh Al e Asted, o] g W pixeld] w]E T}
Aot (Fig. 2).
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Table 2. Results of Lung/Heart Uptake Ratio and Transient Left Ventricular Dilation According to Sex, Numbers of
Diseased Vessels and Ejection Fraction

Lung/heart uptake ratio Tragsient ventricular dilation ratio (%)

Global (%) Regional (%)
Controls 36.2 + 4.98* 28.3 £ 6.27% 100.5 + 8.46
Male 38.0 £4.24 30.3 £ 6.22
Female 33.5 £ 6.36 24.5 + 6.36
Patients

Male 68.5 + 23.49 52.9+17.16

Female 67.3 +27.06 48.8 + 24.10

One vessel 526+ 7.91%* 40.7 £ 7.40%# 105.2 £ 7.11
Inf 547+ 7.84 418+ 7.41 107.3 £ 7.18
No inf 515+ 8.01 403+ 7.36 102.0 + 5.66

Two vessel 61.3 £ 15.21%*%* 49.4 £ 10.51### 101.8 + 5.81 NS
Inf 68.7 £19.51 50.5 + 13.82 101.5 £ 5.01
No inf 55.1 £ 10.01 49.4 + 9.45 101.8 £ 6.94

Three vessel 79.1 £ 27.70%*%% 59.8 + 20.21#### 103.3 £ 2.20
Inf 78.3 £ 34.65 58.5 £ 24.93 105.3 + 3.06
No inf 81.3+ 20.84 61.7 + 19.39 100.5 £ 0.76

Ejection fraction
50%< 50.5 £ 12.41@ 371 9.91@
35 —~50% 543+ 6.86@@ 38.4 ¢ 5.710@
35%> 88.6 * 32.21@Q@ 67.2 + 21.90@@@

1. Significant differance between * and ** (p < 0.05), * and *** (p < 0.05), * and **** (p < 0.01), ** and ***

(p < 0.05) and ** and **** (p < 0.01).
2. Significant differance between # and ### (p < 0.05), # and #### (p <0.01) and ## and #### (p <0.01).
3. Significant differance between @@@ and @ (p < 0.01) and @@@ and @@ (p < 0.01).
NS : No significance.

Transient Ischemic Dilation Ratio (TIDR)

__pixel number of LV in SMI %100
~ pixel number of LV in RMI

HE MALE CONTROLS FEMALE CONTROLS
MALE PATIENTS RSN FEMALE PATIENTS

80%
3. & A 70%
s0%
RE EAAE HFLIFAAE BANGH $9 W gon
<
: - =
A 71%-2 Mann-Whitney test® o]g-3lgch g 40%
T 30%
P
20%
& b
10%
1. 34 =7 o% GLOBAL L/H UPTAKE  REGIONAL L/H UPTAKE

Bz Aa A/A4% 43ee i 7 38.0+ Fig. 3. Global and regional lung/heart uptake ratio.

4.24%%} 33.5+6.36% % Aol w2 Aol gk
(p>0.05). 5+ /A4 AL 3 74 30.3%
6.22%%F 24.546.36%%] 2. Aol ulE o] YTk

e

(p>0.05). 434 A4 H4EL dzTlA
100.5+8.46% = vye}itch(Table 2).
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Fig. 4. Global lung/heart uptake ratio according to
numbers of diseased vessels.
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Fig. 5. Regional lung/heart uptake ratio according to
numbers of diseased vessels.
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Fig. 6. Global and regional lung/heart uptake ratio
according to left ventricular ejection fraction.
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TRANSIENT LEFT VENTRICULAR DILATION

100% |
80%
60% -
40% 1

20%

o%

NO INFARCTION

ONE VESSEL DISEASE
THREE VESSEL DISEASE

M COTROLS
TWO VESSEL DISEASE

Fig. 7. Transient left ventricular dilation ratio accord-
ing to numbers of diseased vessels in patients
with and without infarction.
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