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Evaluation of left ventricular mechanical contraction synchrony in obese patients using a

novel CZT SPECT
BU Ju, WANG Cheng, LI Chunxiang, ZHAO Zhongqiang”
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[Abstract] Objective: To investigate the impact of obesity on left ventricular mechanical contraction synchrony parameters in
patients with normal myocardial perfusion imaging (MPI). Methods: A retrospective analysis was conducted on patients who underwent
cadmium zinc telluride single photon emission computed tomography (CZT SPECT) MPI at the First Affiliated Hospital of Nanjing
Medical University from January 2023 to August 2024. A total of 133 patients with both normal MPI results and normal left ventricular
ejection fraction(LVEF)were selected. They were divided into three groups based on body mass index (BMD : normal group(18.5 kg/m’<
BMI<24.0 kg/m®, n=40) , overweight group (24.0 kg/m’<BMI<28.0 kg/m*, n=45) , and obese group (BMI=28.0 kg/m’, n=48). The
differences in left ventricular function parameters such as phase histogram bandwidth (PBW) , phase standard deviation (PSD) , end -
diastolic volume (EDV), end-systolic volume (ESV), and LVEF among the three groups were compared. The relationship between BMI
and these parameters was analyzed. Results: Both overweight and obese groups showed significantly higher PBW (22.00 +4.24) vs.
(17.10+3.20), P < 0.001; (26.13+5.74)vs. (17.10£3.20), P < 0.001 ) and PSD values(5.04£1.05)vs. (3.74£0.68), P < 0.001; (6.34+
1.43)25.(3.74£0.68) , P < 0.001) compared with the normal group. The obese group demonstrated significantly greater PBW (26.13+
5.74)vs.(22.00£4.24), P < 0.001) and PSD (6.341.43)vs. (5.04£1.05) , P < 0.001) than the overweight group. PBW (r=0.446, P <
[(EETR]  FXARPHHEE(82100338)

JH{51E# (Corresponding author) , E-mail: zhaozhonggiang@jsph.org.cn (ORCID: 0009-0001-7247-5641)



-1488 + Mo OE B K % %

455510 1
20254E10 A

0.001)and PSD(+=0.477, P < 0.001) showed significant positive correlations with BMI in overweight and obese patients. Conclusion:

Obese patients are more likely to develop left ventricular mechanical dyssynchrony (LVMD), and the novel CZT SPECT phase analysis

technique can effectively evaluate left ventricular mechanical synchrony in obese patients at an early stage, providing important

clinical guidance for early detection and intervention of LVMD to reduce cardiovascular events in this population.
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Table 1 Basic clinical characteristics of enrolled patients

Variable Normal group (n=40) Overweight group(n=45) Obesity group(n=48) P
Age(years,x ) 58.98 +10.87 58.16 £ 11.26 56.15 + 12.64 0.499
Female[n(%) ] 20(50.0) 25(55.5) 17(35.4) 0.134
Height(cm,x + 5) 164.65 + 6.15 164.80 + 7.29 167.69 + 7.29 0.082
Weight(kg,x £ ) 59.20 +5.85 70.76 £ 7.16 84.77 £9.72 <0.001
BMI(kg/m*, x = 5) 21.78 +1.24 25.99 +0.91 30.08 +2.01 <0.001
QRS(ms,x £ ) 96.65 +7.78 99.07 +7.22 98.55 +7.51 0.525
EDV(mL,x ) 65.55 +7.69 74.16 £ 12.05 79.71 £ 16.19 -
ESV(mL,x £ s) 17.26 +3.15 20.16 £5.49 23.98 +8.01 -
LVEF(%,x £ s) 73.67 +3.64 72.93 +4.53 70.42 +5.99 -
PBW(°,x +5) 17.10 £ 3.20 22.00 +4.24 26.13 +5.74 -
PSD(°,x +5) 3.74 £ 0.68 5.04 £1.05 6.34 +1.43 -

AHIEFE M 3 AN e H 1 1) i B 45 i3k AT
I3 BT IEH 4 56 % Lot (BMI 22.5 kg/m®) 84 MPI
VRE R TR A AR O LR L e 5, AR L7 IR S s gk
A5 717 AR B8 1 AR B, LVMD 2 % (PBW 18° . PSD
3.3 FE W 4 A0 M R I s 8 F 41 43 % 2ot (BMI
25.7 kg/mOREF BAZR KRN 75 HRINAHA BT
K45 5, LVMD 23 (PBW 24° . PSD 5.7°) ¢ 1E & 4
FH s EREAL 55 % Lo vk (BMI 30 kg/m?®) BV A%
KL AEAA B 7 P 2 5 H K EL, LVMD 2
H(PBW 36°.PSD 9.3°) AH LU Hij 4 41 5 30 5H BH J2 (1) 5
R (E 2,
2.3 BMIX £ FALE R & A A% R

Pearson ¥ 5¢ 43 1 45 R IR, IE % H HENE

N

7

PSD 5 BMI ‘& 3 1EAH 5% (r=0.408, P=0.009) . 52 %}
N7 ), A IR R B B PBW (7=0.446, P < 0.001)
PSD (r=0.477, P < 0.001) . ESV (r=0.320, P=0.002) 5
BMI & &3 1IEAH5%, LVEF (r=-0.358, P < 0.00 D | 5
BMI &2 23 fAH R (B 3)

3 4t it

AHFFEA8 FH CZT SPECT AHA 40 B 4 A VA% MPI
&b JLRN Je 55 00 43 5038 1E 1) £ 3 AR CRR 9% BMIL
I3 R IE L AR R 4D (0 72 O R I RE S 3
FHUBR IS AR [F) 25 M 2 50, 6 2 R 30078 3 R0 IR Jo 4 £
Z Y EDV.ESV.PBW Al PSD i 2 35 = T 1E # 41 &
& A AR PR X e S A E A TR E LS



455510 1
*1490- Mo OE R K ¥ % i 2025410 7

A 160 B 80

(o))
(=}
!

* stk

2 &g

120 sk

EDV(mL)
]
ESV(mL)
o~
(=)

IS
o
L
)
o
1

0 T

T T 0 T T
Normal ~ Overweight  Obesity Normal — Overweight  Obesity
group group group group group group
(n=40) (n=45) (n=48) (n=40) (n=45) (n=48)
€ iso D60 E e
% skt okt 124 kst sk
2 100 1 ~ 40
IS 5 o
= B = g
S |= = =
= 504 201
==
0 T T T 0 T T T 0 T T T
Normal ~ Overweight  Obesity Normal  Overweight  Obesity Normal — Overweight  Obesity
group group group group group group group group group
(n=40) (n=45) (n=48) (n=40) (n=45) (n=48) (n=40) (n=45) (n=48)

‘P<0.05,"P<0.01,and P <0.001.
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Figure 1 Box-plots of comparison of EDV(A), ESV(B), LVEF(C), PBW(D), and PSD(E) among the three groups of patients
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A: The typical case from the normal group. B: The typical case from the overweight group. C: The typical case from the obesity
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Figure 2 Comparison of MPI, polar maps, phase histograms, and LVMD parameter values of one typical case

each of the three groups

/ group.
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A: Scatter plot of the correlation analysis between PSD and BMI in the normal group (n=40). B: Scatter plot of the correlation analysis between ESV

and BMI in the overweight and obesity groups (n=93). C: Scatter plot of the correlation analysis between PBW and BMI in the overweight and obesity

groups (n=93). D: Scatter plot of the correlation analysis between PSD and BMI in the overweight and obesity groups (n=93). E: Scatter plot of the corre-

lation analysis between LVEF and BMI in the overweight and obesity groups (n=93).
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Figure 3 Correlation analysis between left ventricular function parameters and BMI
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