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Use of gated myocardial perfusion imaging to assess left ventricular mechanical synchrony in
patients with chronic heart failure and its relationship to New York heart functional class
Wu Feipeng, Zheng Xiandong, Wu Qiyan, Hong Liju, Yue Lei, Yang Rui, Chen Dandan, Zhou Youjun

Department of Nuclear Medicine, the Affiliated Yan'an Hospital of Kunming Medical University,
Kunming 650051, China
Corresponding author: Zhou Youjun, Email: 13668770541@163.com

[ Abstract] Objectives To investigate the application value of gated myocardial perfusion
imaging (GMPI) in the evaluation of left ventricular mechanical synchrony in patients with chronic
heart failure and its relationship with the New York cardiac functional class, and to analyze the
influencing factors of left ventricular mechanical synchrony disorder in patients with chronic heart
failure. Methods The clinical data of 81 patients with chronic heart failure admitted to Yan'an
Hospital Affiliated to Kunming Medical University from January 2020 to December 2021 were
selected, including 56 males and 25 females, aged (56.1+15.6) years, and 23 healthy subjects admitted
during the same period were included as healthy control group. GMPI indicators (including left
ventricular ejection fraction (LVEF), peak filling rate (PFR), left ventricular end-systolic volume
(LVESYV), left ventricular end-diastolic volume (LVEDV), phase standard deviation (PSD), phase
histogram bandwidth (PHB), and summed rest score (SRS)) and laboratory tests (including
hypersensitivity C-reactive protein (Hs-CRP) and N-terminal pro-B-type natriuretic peptide (NTpro-
BNP)) of all subjects were collected, and the interval between GMPI examination and laboratory
examination was no more than 7 days. Kruskal Wallis test and Spearman correlation analysis were used
to analyze the relationship between GMPI, Hs-CRP, NTpro-BNP and classification of nyha heart
function in patients with chronic heart failure. The independent samples between two groups were
compared by ¢ test or Mann-Whitney U test, and the inter-group comparison of counting data was
performed by Chi-square test or Fisher exact probability method. Logistic regression analysis was
conducted to explore the effects of different factors on left ventricular mechanical synchrony in patients
with chronic heart failure. Results There were significant differences of LVEF, LVEDV, LVESV,
PFR, PHB, PSD, Hs-CRP and NTpro-BNP in the cardiac function grade I group, the cardiac function
grade I group and the cardiac function grade M-IV groups (H=23.846, 14.791, 21.089, 6.251, 18.892,
20.347, 19.171, 35.654, all P<0.05). There were significant differences in LVEF, LVEDV, LVESV,
PFR, PSD and NTpro-BNP between the patients with chronic heart failure in the cardiac function grade
I group and the healthy control group (=4.084, Z=3.462, 3.038, 3.519, 3.489, 2.203; all P<0.05). The
levels of SRS, LVESV, LVEDV, PHB, PSD, NTpro-BNP, Hs-CRP were positively correlated with the
New York cardiac functional class (r=0.235, 0.547, 0.474, 0.481, 0.458, 0.671, 0.439; all P<0.05).
Univariate analysis showed that there were statistically significant differences in age, LVEF, PFR, heart
rate, LVEDV, LVESV, SRS, Hs-CRP and NTpro-BNP between patients with left ventricular
mechanical synchrony and those with non-synchronous chronic heart failure (=2.550, y’=6.146,
=4.042, 7=3.149, x'=5.335, ¥'=5.993, Z=4.978, x’=6.154, Z=4.381; all P<0.05); The results of
multivariate regression analysis showed that LVEF and SRS were independent influencing factors for
the occurrence of left ventricular mechanical synchronization dysregulation in patients with chronic
heart failure (B=—0.166, 0.278; B standard error=0.068, 0.130; Wald »°=5.927, 4.584; P=0.015, 0.032;
OR=0.847, 1.320; 95%CI=0.741-0.968, 1.024-1.702). Conclusion LVEF, LVEDV, LVESV, PFR,
PSD, NTpro-BNP may have potential value in early diagnosis of chronic heart failure. LVEF, LVESV,
PFR, LVEDV, PHB, PSD, NTpro-BNP and Hs-CRP have suggestive effects on the severity of cardiac
function impairment in patients with chronic heart failure, and NTpro-BNP, LVEF and LVESV have
better suggestive effects. Increased SRS and decreased LVEF were independent predictors of left
ventricular mechanical synchrony in patients with chronic heart failure.

[ Key words ] Cardiac-gated single-photon emission computer-assisted tomography; Heart
failure; Left ventricular mechanical synchrony; New York heart functional class
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Figure 1 Resting gated myocardial perfusion imaging of a patient (male, 55 years old) with chronic heart failure
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Table 1 Comparison of gated myocardial perfusion imaging and laboratory test results between healthy control group and chronic heart failure

patients with different concentric functional class [¥ + s, M(Q,, 03)]
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F2 O EHBRELL SARRS G T R BE B BRI (x5, M(Q,, 0. Bl(%)]

Table 2 Univariate analysis of mechanical synchronous and asynchronous of the left ventricle chronic heart failure patients[¥ + s, M(Q,, O3),

case(%)]
TiH LU ENMIRA (n=21) e BHUA R ZE (n=60) K g A PlE
i
PR (/%) 12/9 44/16 7=1911 0.167
(%) 63.4+14.7 53.6+15.3 =2.550 0.013
BMI(kg/m’®) 23.05(21.48, 27.25) 24.52(22.27, 27.26) Z=1.110 0.267
DEROR/AT) 65(61, 72) 73(66, 82) 7=3.149 0.002
BIHRERIRZE[H(%) ]
[=11ViS 15(71.4) 28(46.7) 27=3.830 0.050
BRI 7(33.3) 17(28.3) 7=0.187 0.666
e ILAE 8(38.1) 11(18.3) 7=3.384 0.066
DRHE 4(19.0) 16(26.7) 7=0.486 0.486
Jiti 5 0(0) 3(5.0) - 0.564
TR 14(66.7) 43(71.7) 7=0.187 0.666
i s ks 1(4.8) 9(15.0) 2£=0.709 0.400
Wit 1(4.8) 9(15.0) 7=0.709 0.400
GMPI#EF5
LVEF(%) 69.0(65.5, 71.0) 42.0(23.8, 54.0) 27=6.146 <0.001
LVEDV (ml) 79.0(62.5, 104.5) 149.5(115, 210.8) 2=5.335 <0.001
LVESV(ml) 26.0(18.5, 34.0) 91.5(54.5, 159.5) 27=5.993 <0.001
SV(ml) 57.0£17.0 61.8423.9 1=0.850 0.398
PFR(EDV/s) 3.6120.73 2.60+0.14 =4.042 <0.001
TPFR (ms) 218.56+59.26 189.93+86.61 =1.402 0.100
SRS(43) 3.0(2.0, 5.0) 13.0(6.3, 19.8) 7=4.978 <0.001
SLHE KA AR bR
Hs-CRPFHM: I 1](%)] 6(28.6) 36(60.0) 27=6.154 0.013
NTpro-BNP(ng/L) 156(123.5, 231.5) 806.5(319.8, 2275.0) 7=4.381 <0.001

W —FRAKL Y T8 Fisher B VIMER L, FTKIME; BMI AR HE 40, GMPL g T#.0WIHE I W18 s LVEF S 220 % 3 il 5344
LVEDV N EERAA; LVESV AL LEWEAAR,; SV hiilia; PFR VST R, EDV WEFIKARIMAT; TPFR N
TR TR s SRS SA#EEFr; Hs-CRP Ml C N 15 NTpro-BNP iy N iy B BUFI £ KR

DINEE TR AL T, LVESV, LVEDV, PHB,
PSD. NTpro-BNP, Hs-CRP /KFAWiT, LVEF,
PFR /K V- AW B AIK, X 5 BE A0 58 45 R A —
O, ARG R AH SR A T A SR — 2 B,
NTpro-BNP, LVEF. LVESV 54 Z.0IfE/r 2% 1)
AR (7=0.671 . —0.563. 0.547, ¥J P<0.05),
A, Ffi1% P LVEF, LVEDV, LVESV. PFR,
PSD. NTpro-BNP 45 i 7 {8 i X 41 5.0 Dy fig
[ gtk el B N EF AT E L, O
JIAEVR I &S 207 T R A A G, Y
O LA AZ B0 T B0 E A A A, AL
il A& g sh R AEEPLTI, 14 Frank-Starling HLi] |
OWUREEHEALIE | A i L&, AL
ATV R R ORI EE ThRe, (Aosii— g
DETE | DUREAT AL, TR O R s
Uife. &yskahne. RSB T E, Bkl

TG R IAEARY . PFR AR 200 28 s i ] it 2 7
EPIRINSE | A s RRER, HEUE /N 1
Lo B ETIKINBE; PSD RS I i 72 0> 5 HLAK 7]
H M. AR S R A, GMPLK1E Y PFR.,
LVEF, LVEDV, LVESV. PSD #l NTpro-BNP #§
P R TS B 0 ) g i A, NI AT g By
TREPRO I s kg,

SRS it iif PR 15372 % i DR T 45 % BE
O LTS B H SR A AT 50 [ i i R (580) ke | gk
TR HT, L 0~4 2343 51 36 75 WS 40 A
TR R S A s A, BRI T B
Sy AR SRS, K SRS S e T 4% 28 BECx L4
MOAE R SRS T IHEE B, SRS Py, W
TR OUER2ES . FEME O ) v R I TS T
flirr, SRS JEH KA FELOMEA B 445 Firil
R, At SRS 541 290 Uy RE 4 P 5 55 40 O
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SYRATHIHAR 2, BRI R TAE o i B X )
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