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Correlation analysis of changes in echocardiographic parameters and valvular calcifi-

cation in elderly patients with degenerative heart valvular disease
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[ ABSTRACT ] Aim To investigate the correlation between echocardiographic changes and valvular calcification in
elderly patients with senile degenerative heart valvular disease (SDHVD). Methods A total of 327 elderly patients
with SDHVD admitted to Jiangbei Hospital, Zhongda Hospital Affiliated to Southeast University from February 2023 to De-
cember 2025 were enrolled in this study.  With comprehensive clinical diagnosis as the gold standard, the patients were
divided into valvular calcification group (n=254) and non-valvular calcification group (n=73) according to the presence
or absence of valvular calcification.  Clinical data and echocardiographic parameters were compared between the two
groups.  Multivariate Logistic regression analysis was performed to identify influencing factors of valvular calcification and
to evaluate the correlation between echocardiographic parameters and valvular calcification. A restricted cubic spline

model was employed to analyze the dose-response relationship between echocardiographic parameters and valvular calcifica-
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Receiver operating characteristic (ROC) curves were constructed to assess the diagnostic efficacy of echocardio-

Results

tion.
graphic parameters for valvular calcification. Among 327 patients, 254 were diagnosed with valvular calcifi-
cation and 73 without, based on comprehensive clinical diagnosis.  Echocardiography detected 246 cases of valvular calci-
fication, with a sensitivity of 94. 88% , accuracy of 94. 50% , demonstrating good consistency with clinical diagnosis ( Kap-
pa=0.658).

end systolic volume (LVESV), left ventricular end systolic diameter ( LVESD), left ventricular end diastolic diameter

The valvular calcification group had greater left ventricular end diastolic volume (LVEDV) , left ventricular

(LVEDD), left atrial diameter (LAD) and late diastolic mitral inflow velocity (A) than the non-valvular calcification
group, while early diastolic mitral inflow velocity (E) was lower in the valvular calcification group ( P<0.05).  Aortic
valve thickness and mitral valve thicknesses were greater in the valvular calcification group, and the proportions of patients
with aortic valve hyperechogenicity, restricted aortic valve mobility, mitral valve hyperechogenicity, mitral valve thickening,
and chordal involvement were higher in the valvular calcification group (P<0.05). Multivariate Logistic regression analy-
sis showed that advanced age, hypertension, hyperlipidemia, and increased LVEDV, LVESV, LVEDD, LAD, and A were
risk factors for valvular calcification, whereas increased E was a protective factor.
increased LVEDV, LVESV, LVEDD, LAD, and A were positively correlated with valvular calcification, while increased E
was negatively correlated with valvular calcification.
LVEDV, LVESV, LVEDD, LAD, E, and A achieved the highest diagnostic efficacy for valvular calcification, with an area

under the curve (AUC) of 0.954. In patients with SDHVD, increased LVEDV, LVESV, LVEDD,

After adjusting for confounding factors,

ROC curve analysis demonstrated that the combined detection of

Conclusion

LAD, and A are positively correlated with valvular calcification, while increased E is negatively correlated with valvular

calcification.

The combined detection of these echocardiographic parameters demonstrates high diagnostic efficacy for val-

vular calcification and is of great significance for clinical diagnosis.
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Figure 1. Echocardiographic features of patients with

valvular calcification
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x1. BEBFOHESKAEAISETER

Table 1. Echocardiographic findings and comprehensive

*3. MABHLHESHILR

Table 3. Comparison of echocardiographic parameters

clinical diagnosis of patients A ) between the two groups
o i FREE A8 \ 2% A4 RS T , p

Bl A it - Y (n=73)  (n=254)
RREE  ARRE LVEDV/mL  98.51%10.14 106.38%12.26 5.012 <0.001
RS 241 5 246 LVESV/ml,  41.36%4.08 48.77+6.59 9.112 <0.001
ARG 1L 13 68 81 LVESD/mm  37.853.17 39.25+3.72 2.924 0.004
&t 254 73 327 LVEDD/mm  46.16+6.92 51.10£6.28 5.788 <0.001
LAD/mm 37.89+5.44  58.66%5.20 29.681 <0.001
2.0 —iEER B E/(em/s)  71.72%5.1 69.62£5.99 2.717 0.007
R AL LR FAR IS =70 % K B5IE .5 A/(am/s)  75.94%4.27 78.76x5.31 4.165 <0.001

MG & b TR A 14 (3 P<0.05;%2)

®2. MA—RABILR
Table 2. Comparison of general clinical data between
AL B (% )
RS A Al ,

the two groups

Ees H(n=73) (n=2s4) X F
Bk 45(61.64) 176(69.29) 1.514 0.219
AR 9.901 0.002
=70 ¥ 39(53.42)  185(72.83)

<70 % 34(46.58)  69(27.17)

BMI 0.138 0.710
<22 kg/m>  25(34.25)  93(36.61)

=22 kg/m*>  48(65.75) 161(63.39)

veli] 27(36.99) 134(52.76) 5.642 0.018
AR 26(35.62) 123(48.43) 3.751 0.053
T 20(27.40) 115(45.28) 7.477 0.006
5 I AR 9(12.33)  65(25.59) 5.696 0.017
WE PR 26(35.62) 121(47.64) 3.311 0.069
FEIR 13(17.81)  62(24.41) 1.398 0.237

2.3 BEULHESHILER

X T 2 S5 O B I S B AT R, S5 R
7 9 B 45 4k 40 H % LVEDV ., LVESV ., LVESD,
LVEDD LAD | A #3AE MRS5S 10 24 53 5 5 7. 99%
17.92% 3.70% .10.70% .54.82% 3.71% ,E %3k
MR AL ZH R AIS 2. 93% (34 P<0.05,% 3)
2.4 IDAEREER RIER

TGS T2 £8 2 3 S DK S | R R 4%
FEIRE AT Ak 4 43 59484 JEE 127, 00% 102 43% 5 3 5
JhkcAEaER 1o 7 | = 20 kR 3l 32 FR L A e [l | —
O3 JEE Ko Ji 2 B b A AR 85 Ak 4 53 ) 45 T
76.60.73.43.76.79 68. 71 A 43 5. (¥ P<0.001,
#24),

R4 BEOEMEZRIER

Table 4. Involvement of cardiac valves in patients

ARG AR ES 4 )
t/x

2
EL H(n=73) (n=254) P
F KRR /mm 1.63£0.35 3.70£0.41 39.215 <0.001
% B ke [ =/

L% ) ] 3(4.11) 205(80.71) 143.728 <0. 001
F s kS sh

2R L% ) ] 1(1.37) 190(74.80) 125.869 <0. 001
TRERER /mm 2.06+0.29 4.17+0.55 31.519 <0.001
TR [

(%) ] 2(2.74) 202(79.53) 142.480 <0. 001
TR R K

W% 1% ) ] 1(1.37) 178(70.08) 108.048 <0. 001

2.5 HImMEESLNSEERS

PR A E D AR R 2 Mk 3 hz R A
AT R R AR IR | e il s | s AR
LVEDV .LVESV .LVESD .LVEDD .LAD A .E {fEH A
A AL R Logistic [0 Bl vp | 45 50 i
7N, e I IS \LVEDV . LVESV LVEDD |
LAD A 3R BE AR RIS M fE R T 2L E 3
TR R AR AR R (R S) .,

5. FInMIESS U & E & Logistic B35 47
Table 5. Multivariate Logistic regression analysis of factors

affecting valvular calcification

At B SE Wald x>  OR(95%CI) P

AFIE 0.498 0.203 6.012 1.645(1.116 ~2.082) <0.001
el 0.450 0.256 3.087 1.568(0.868 ~2.145) 0.052
FIME  0.385 0.145 7.035 1.469(1.074 ~1.977) <0.001
EIMPE  0.511 0.226 5.113 1.667(1.298 ~3.190) 0.005
LVEDV  0.469 0.151 9.637 1.598(1.317 ~2.623) <0.001
LVESV  0.526 0.208 6.393 1.692(1.142~2.055) 0.003
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sk o R OB S8 IS T AR DG R S (8
A5 B SE Wald x>  OR(95%CI) P A 4) OB E S50 LVEDV (OR = 1. 603,95% CI
LVESD 0.136 0.130 1.099 1.146(0.213 ~1.284) 0.064 1.211 ~2.100) . LVESV (OR = 1.612,95% CI: 1.130 ~
LVEDD 0.572 0.177 10.427 1.771(1.260 ~2.150) <0.001 1.989) . LVEDD ( OR = 1.715,95%CI:1.081 ~ 1.972) .
LAD  0.527 0.235 5.020 1.693(1.105~1.994) 0.005 LAD (OR = 1.578,95%CI: 1.134 ~2.003) .E (OR =
E -0.514 0.211 5.938 0.598(0.210 ~0.858) 0.004 0.710,95% CI 0. 282 ~0.895) F1 A( OR=1.799,95% CI ;

0.627 0.189 11.006 1.872(1.187 ~2.946) <0.001 1.327 ~2. 418) ST Y X RATRFEAE (3R 6)

2.6 BRUOIHESHEMRESUBEXEDHT
Kol DI SEEIAA Logistic [FIH AL

BAHERIRZ N R AR 1 K IEARRS R 2 AR |
JER RS AR b R 3 AR 2 A B RS I R I
JEFE; MR, AL 4 FEBLAY 3 JLal bk — B K IE

2.7 BEOHESHERESLHTE-REXR

R P A 2 V) 2 5 R A A G 106 i 3 174 79 -
FE T 45 B 7, LVEDV  LVESV .LVEDD | LAD .
A FIE SIS AR AR C R B LVEDV
LVESV .LVEDD .LAD il A {8 K, i K A R I 45
TR XU ER s Bl E (38 K, B3 kAR AR5 4k

LVESD, RS e IEA R S5 /R FEARAGIER RS BN (B 2) .

6. BELINESHSMIES U B XES
Table 6. Correlation analysis between echocardiographic parameters and valvular calcification
280 ARALIEAERY AL 1
LVEDV 1.598(1.317 ~2.623) 1.610(1.139 ~1.835)

Bl 3 BEnd 4
1.596(1.171 ~1.992) 1.603(1.211 ~2.100)

iR 2

1.622(1.201 ~2.024)

O

LVESV 1.692(1.142~2.055) 1.611(1.053 ~1.924) 1.590(1.167 ~1.965) 1.589(1.252~2.097) 1.612(1.130 ~1.989)

LVEDD 1.771(1.260 ~2.150) 1.685(1.124 ~1.907) 1.677(1.050 ~1.842) 1.703(1.135~1.916) 1.715(1.081 ~1.972)

LAD 1.693(1.105~1.994) 1.621(1.220~1.946) 1.569(1.213 ~1.978) 1.556(1.069 ~1.897) 1.578(1.134 ~2.003)
E 0.598(0.210 ~0.858) 0.680(0.169 ~0.991) 0.682(0.176 ~0.963) 0.707(0.245 ~0.982) 0.710(0.282 ~0.895)
A 1.872(1.187 ~2.946) 1.822(1.213 ~2.181) 1.796(1.254 ~2.213) 1.803(1.150 ~1.926) 1.799(1.327 ~2.418)
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Figure 2. Dose-response relationship between echocardiographic parameters and valvular calcification
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2.8 ROC B9 #7870 3 B S $ 3 M R $5 44 19
B &

K ROC #HER 23 B i 7 0 Bl 1] 5 800 R 45
TR Wk e, 45 /R, LVEDV . LVESV | LVEDD |
LAD E A FIECA K ) Hh 26 1 A (area under the
curve , AUC) 43 %11 1 0. 863 (95% CI.0.711 ~0.898) .

0.857(95% CI:0.692 ~0.906) .0. 878 (95% CI0.795 ~
0.924) 0.769(95% CI:0.710 ~0.873) .0. 820 (95% CI
0.708 ~ 0.915) . 0.911 (95% CI: 0.863 ~ 0.960) .
0.954(95% CI;0. 891 ~0.982) , H: B4 46 I %o 7
TREAT AL 12 T S5 RE B8t v, AUC (B B R, 3 0% AR
SRR 94, 32% F191. 21% (7 MK 3) .

7. ROC #2453 #8503 B S B R AR 5 1L 8912 i 20 B

Table 7. ROC curve analysis of echocardiographic parameters for the diagnostic efficacy of valvular calcification

2 T (e AUC 95% CI P ZIEE REUE/ % RS/ %
LVEDV 106.38 mL 0. 863 0.711 ~0. 898 <0. 001 0.766 87.34 89.23
LVESV 48.77 mL 0. 857 0.692 ~0.906 <0. 001 0.765 86.47 90. 06
LVEDD 51.10 mm 0.878 0.795 ~0.924 <0. 001 0.797 91.18 88.52
LAD 58.66 mm 0.769 0.710 ~0.873 <0. 001 0.750 88.59 86.37
E 69.62 cm/s 0. 820 0.708 ~0.915 <0. 001 0.754 89.25 86. 10
A 78.76 cm/s 0.911 0.863 ~0.960 <0. 001 0.830 92.56 90. 43
e walll — 0.954 0.891 ~0.982 <0.001 0.855 94.32 91.21
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Figure 3. ROC curves of echocardiographic parameters

for the diagnosis of valvular calcification
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