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[ Abstract] Objective To establish the clinical reference values of left ventricular sphericity inde-
xes using cadmium-zinc-telluride (CZT) SPECT stress gated myocardial perfusion imaging ( G-MPI) in pa-
tients with low-probability stable coronary artery disease (SCAD) and analyze influencing factors. Methods
This study was a cross-sectional study. A total of 622 patients with suspected low-probability SCAD who un-
derwent exercise or pharmacological stress G-MPI ( CZT SPECT) from March to August 2022 in Beijing
Anzhen Hospital, Capital Medical University were retrospectively enrolled, and 348 meeting the inclusion
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and exclusion criteria were selected, including 309 with low-probability SCAD (128 males and 181 females,
age (58+10) years), and 39 normal controls (NC; 17 males and 22 females, age (55+10) years). The
patients with low-probability SCAD were randomly divided into a training set (n=216) and a validation set
(n=93) at a ratio of 7:3 using the simple random sampling method. Quantitative perfusion SPECT ( QPS)
and quantitative gated SPECT ( QGS) were used to obtain non-gated sphericity indexes ( shape index
(SI) gps and eccentricity index (EI) ) and gated sphericity indexes (end-diastolic (ED)-Sly, end-systolic
(ES)-Slys» Elges) . The larger SI value and the smaller El value indicated more severe ventricular remode-
ling. The x+2s of each index in the training set was used as the cut-off value of the left ventricular sphericity
index for low-probability SCAD and applied to the validation set and the NC group to obtain the normal rate
of the sphericity index. The independent-sample ¢ test was used to compare the differences between different
groups, and multiple linear regression was used to analyze the influencing factors of the sphericity index.
Results  Upper limits for sphericity indexes SIjps, ED-SIs and ES-Sly in the training set were 0.69, 0.74,
0.54 respectively; lower limits for El s and El ;s were 0.81 and 0.77. When these values were applied to
the validation set and the NC group, the normal rates were both 100% (93/93 or 39/39). Linear regression
confirmed that ES-SI ;s was associated with left ventricular ejection fraction (8=-0.004, 95% CI: -0.005
to —0.002, P<0.001), ED-SI was associated with gender (8=0.022, 95% CI: 0.005-0.040, P=0.014), and
Elgps (B values: —-0.012, 95% CI: -0.020 to —0.005; 0.000, 95% CI: —0.001 to 0.000, both P<0.05)
and El (8 values: —0.016, 95% CI: -0.027 to =0.006; 0.000, 95% CI: —0.001 to 0.000, both P<
0.05) were associated with gender and age. Males among patients with low-probability SCAD exhibited sig-
nificantly higher EI,(0.87+0.02 vs 0.86+0.03; r=3.81, P<0.001), ES-SI;(0.42+0.06 vs 0.40£0.07; t=
2.48, P=0.014) , and El(0.86+0.03 vs 0.84+0.04; r=5.71, P<0.001) than females, and the males
with age =60 years (n=57) showed increased Slps(0.57+0.06 vs 0.55+0.06; t=-2.66, P=0.009) and
ED-S1,35(0.61+0.05 vs 0.59+0.07; t=-2.14, P=0.035) but decreased El(0.86+0.02 vs 0.88+0.02; ¢=
3.16, P=0.002) and El;(0.85£0.03 »s 0.87+0.03; r=2.88, P=0.005) compared to males with age <
60 years (n=71). Conclusions The stress clinical reference values of left ventricular sphericity indexes
are established using CZT SPECT G-MPI in low-probability SCAD. When applying these values in clinical
practice, factors such as gender and age need to be comprehensively considered.

[ Key words]  Coronary disease; Myocardial perfusion imaging; Tomography, emission-computed,
single-photon; Reference values
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