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Usefulness of Washout Rate
Analysisin Adenosine Triphos-
phate-Stress Thallium-201 Myocar-
dial Scintigraphy in Patients With
Vasospastic Angina
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Objectives. This study evaluated the usefulness of washout rate analysis in adenosine triphosphaté ATPO
stress thallium-201 scintigraphy for the diagnosis of vasospastic angina.

Methods. This study included 76 patients with vasospastic angina and 18 normal controls undergoing
coronary arteriography. If significant coronary artery stenosisl § 50%[was pointed out, the subject was
excluded from this study. 111 MBq of thallium-201 was intravenously injected 3 min after ATP loading

0 0.16 mg/kg/minCivas started. Single photon emission computed tomography] SPECTOwas performed 10
min and 4 hr after intravenous injection of ATP. The mean washout ratel %[wvas calculated based on a
bull’ s eye map and was divided into 3 regions, the antero-septal/lateral/inferior regions. The washout rate
in each region was calculated. Regional uptake was visually estimated based on the 17 segments of SPECT
images.

Results. The washout rate in the normal control group was 48.9+ 4.0 meant SD[P%. In patients with
vasospastic angina, the washout rate in areas with coronary vasospasm was 33.4+ 5.5%. This value was
significantly lower than in the areas without coronary vasospasml 42.8+ 3.6%[1 The usefulness of
washout rate analysis in the diagnosis of vasospastic angina with a cut-off value of less than 2SD from
normal washout rate in the 3 regions was examined. A significantly higher diagnostic value was found by
washout rate analysil sensitivity 72.3%, specificity 79.7%, and accuracy 74.6%[tompared with visual
evaluation of early imagesl sensitivity 50.3%, specificity 73.9%, and accuracy 57.5%(1

Conclusions. The diagnostic value of washout rate analysis was significantly higher 73.1%[tompared
with visual evaluation of early imaged 50.3%U00n patients with multivessel vasospastic angina.
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Fig. 1 Protocol with ATP stress thallium-
201 scintigraphy

':' . 10 min
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Fig. 2 Schemes of the segments for grading myocardial
uptake on ATP stressthallium-201 scintigraphy
The left ventricular wall on the basal and apical short-
axis and the central long-axis images were divided into
17 segments.
LADD left anterior descending artery; LCX [ l€ft cir-

cumflex artery ; RCA O right coronary artery. Other
abbreviation asin Fig. 1.
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ATP was infused at 0.16 mg/kg/min for 5
min.

ATPO adenosine triphosphate; ECG
electrocardiogram; BPO blood pressure;
HRO heart rate.

.

225° 135°

Fig. 3 Definition of the territories of the 3 major coro-
nary arteries on a polar map for ATP stress
thallium-201 scintigraphy
Abbreviationsasin Figs. 1, 2.
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Table 10 Patient characteristics

Number of vasospasm-induced
O coronary arteriesin patients with VSA

0 O O One-vessel 19
000 Two-vesse 31
0 O O Three-vessel 26

Site of vasospasm-induced
O coronary arteriesin patients with VSA

gooLAD 61
gooLex 41
OOORCA 57

VSA[ vasospastic angina. Other abbreviations asin Fig. 2.

Table2 Adverseeffectsof ATP stressthallium-201
scintigraphy n0 760 O

Subjective symptoms
0 O O Chest pain/chest oppression 201 26.30
0 O O FHushing 6.60
0 O O Dyspnea/shortness of bresth 4 5.30
0 0 O Sore throat 212.60
ECG changes
0 0 0O ST depression 813.90
0 O O Supraventricular premature contraction g 3.90
0 O O Atrioventricular blockl first degreel] 21 2.60
0 0 O Ventricular premature contraction 21 2.60
100 %.

Total number of patients with adverse effects was 401 52.6%(]
0 One patient had both ST depression and ventricular
premature contraction.

Abbreviationsasin Fig. 1.

OO00O000OD0OO0ODOOC0mMpOoO0.01; Fig.6IDOO
gbooo0oooobooboboboboooooogo
gbooooooooboboboboooooogo
gbooooooobooboboboboooooogo
gbooboboobobobobg 480000
826%0 000 772%00000000000000
gbooooooooboboboboooog
gogbooboboobbooboboobooooboo
goboobboooboobobooobooboboon
goooobobobbbbobodoooooooooooo
O000o0o0ooooooog 77.7%0 0000 73.1%0
obo0og731%00d0oooooooooboooon
OFig 70 000SPECTOOOOOOOODODOOO
goooboooobbooooboomrreuobn

Normal control {n=18) VSA (n=76)

Fig. 4 Mean washout rate in control subjects and
patients with vasospastic angina
The washout rate in control subjects was 48.9+ 4.1%,
and in patients with vasospastic angina was 36.6+
4.5%. There was a significant difference in the washout
rate between these 2 groups p0 0.0100
Pp0O 0.01.
Abbreviation asin Table 1.
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Fig. 5 Mean washout rate into the territories of the 3
major coronary arteries with and without coro-
nary vasospasm in patients with vasospastic
angina
The washout rate in areas with coronary vasospasm

[0 33.4+ 5.5%[Wwas significantly lower than that in the
area without coronary vasospasril 42.8+ 3.6%, pOl
0.010
“p0d 0.01

Spasm positive (n=159)
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[ Visual evaluation of early images
Visual evaluation of delayed images
I Washout rate analysis

7.7 73.1% 73 %
70.9 go.8

(%) B Washout rate analysis (%)
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70 70 —|
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Sensitivity Speciticity Accuracy

Fig. 6 Comparison between the washout rate and

SPECT analysis for diagnostic accuracy in
patients with vasospastic angina

The washout rate analysis was significantly more accu-
rate compared with analysis by SPECT.

Up0O 0.01.

SPECT O single photon emission computed tomogra-

phy.

One vessel Two vessels Three vessels

Fig. 7 Comparison between the washout rate and

SPECT analysis for diagnostic accuracy with
classification by vessel number in patients with
vasospastic angina

The washout rate analysis was significantly more accu-
rate compared with analysis by SPECT.

Yp0O 0.01.

Abbreviation asin Fig. 6.

-. I

Fig. 8 Coronary angiograms after infusion with acetylcholine and isosorbide dinitrate
Left column: Left anterior descending artery and left circumflex artery. Right column: Right
coronary artery. Diffuse vasospasm is seen in 3 major coronary vessels.

Ach acetylcholine; ISDN O isosorbide dinitrate.
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Fig. 9 SPECT and washout rate map on ATP stress thallium-201 scintigraphy
Diffuse slow washout was investigated before treatmerifl November 12, 1998[and washout rate was signifi-
cantly improved 6 months after treatmerifl May 18, 1999(1
WORU washout rate. Other abbreviationsasin Figs. 1, 6.
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