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Analytical value of transthoracic color Doppler ultrasound in
evaluating the cardiac structure and function in patients
with chronic heart failure*

He Ju-rong, Li Zheng-hong, Hong Le
(Department of Ultrasound, Jiangyou Second People's Hospital, Jiangyou, Sichuan 621701, China)

Abstract: Objective To evaluate the application value of transthoracic color Doppler ultrasound in
assessing the cardiac structure and function in patients with chronic heart failure. Methods This retrospective
analysis was conducted on the clinical data of 115 patients with chronic heart failure who were admitted to Jiangyou
Second People's Hospital from February 2022 to February 2024. According to the New York Heart Association
(NYHA) classification, the patients were divided into three groups: 36 cases of Class II, 41 cases of Class III, and 38

cases of Class IV. All patients underwent coronary angiography and color Doppler ultrasound examination. The
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coronary angiographic and color Doppler ultrasound parameters were compared among the groups. Enzyme-linked
immunosorbent assay (ELISA) was used to measure levels of soluble suppression of tumorigenicity 2 protein (sST2),
galectin-3 (GAL-3), autophagy-related factor Beclin-1, growth differentiation factor (GDF-15), brain natriuretic
peptide (BNP), cardiac troponin I (¢Tnl), and creatine kinase MB isoenzyme (CK-MB). Enzyme activity assay was
employed to determine serum creatine kinase (CK) levels. Multivariate stepwise logistic regression analysis was
performed to identify factors influencing cardiac function in patients with chronic heart failure. Results Compared
with patients in NYHA Class II, those in Class III and IV had higher LVEDD, LVESD, LA, and E/A ratios (P <
0.05), and decreased left ventricular ejection fraction (LVEF) (P < 0.05). Additionally, compared with Class II,
patients in Class III and IV showed increased diameters of the MAPD, LPAD, and RPAD (P < 0.05). When
compared to Class II, the levels of sST2, GAL-3, Beclin-1, GDF-15, BNP, ¢Tnl, CK, and CK-MB were significantly
higher in the Class III and IV groups (P < 0.05). Multivariate stepwise logistic regression analysis indicated that LA
[OAR =1.368 (95% CI: 1.036, 1.806)], E/A ratio [OAR =9.903 (95% CI: 1.189, 82.468)], GAL-3 [OAR =1.266 (95% CI:
1.031, 1.553)], GDF-15 [OAR =1.072 (95% CI: 1.004, 1.145)], and CK [OAR =1.036 (95% CI: 1.011, 1.060)] were
identified as independent risk factors affecting cardiac function in patients with chronic heart failure (P < 0.05).
Conclusion Transthoracic color Doppler ultrasound plays a significant role in the evaluation of cardiac structure
and function in patients with chronic heart failure. The color Doppler ultrasound detection indicators are closely

related to the patient's heart function classification and can serve as an important means for assessing the cardiac

functional status and disease.

Keywords: chronic heart failure; color Doppler ultrasound; cardiac structure; cardiac function

P 0 ) o v — A R 1 0 S T AR R
Wit A 2 2 A A0 I A K R g,
R R O SE AR W B TH 0 D RE AR GG AL
I B AR RS BEAR PO ) IR A SCHEIR Y, WY
PEAR J7 VA 4 1 PR AE AR VEAR A Ak 48 b I 2 0
B A A S I BT 1 A [ M0 T s e 10 R A
ek, (A AF B, il PRAEAR 32 WA 55
EX iR e AU ES AN A&y pr ]
RETCL IR B LAY Bl S MR AR B, ARk, &
R0 28 Wk e R TE R . EDUL AN AR S it
HESEF 5 I REAR B s, B o PRA L D BES
PR TR LR Al B 4 O IS F AR AL
i3 ML Bl ) o S RO BV AL O E S RECT . ST
I, AT [0 B o3 A 18 s ) 3 B SR A I PR
GEORL, SRR (0 22 2 ) P A O IR A5 4
L INREM AR, IR R P A I 4 AR 5 0 D BEA
R IR B MM T R R E D IIRER I R

1 RS

SESSOES

[ JB5E P 73 A 2022 4F 2 H —2024 4F 2 A Tl i 26
T NREERBEWOIA 9 115 (48 10 T 3 8 S B Il IR
BERE . A bR HE : OAR E 58 B 4] 2.0 I B 25 (New
York Heart Association, NYHA ) 73 2% #r YE® PF AL R 0>

1.1

. 41

NEeFH N~V QF > 184 . HibrbriE: OF
AR ) s BOR TR E O IR B s @A 7 0 IE S
o S R IR T, R S 7 5t R
5 QMW N 2O AN F AR B AVRTT s @A ™
(1 s P8 s At T e v s @R LA
A HRHE NYHA 53 9085 R 8 & 3 o0 D g
10236 9] 10 2% 41 45 IV 24 38 i) . AN [s] 0> D fE 34
2 RE A RO PR SRS R AR I R T i ORI U i A
W, & X PR, Z5 8 Egit# B8 (P>
0.05), MIALA Al LL e, W3R 1. ARWESE 28 B B 5 o
18 B 22 5% 2w A AL v

1.2 ik

121 BRFHWEY KAMEELER6~8h,
R JH 5 23 BE A X T2 S AL L WAk X L ) (it

Jiie TR ) o A 20 mg F S 22 PR AE 2 i AL
(3 2 T B 2l Tk i R R 1) B 2 Jok ) 2R AT Jey
PRI , 38 ik 6 PR P 140 207 R i 4 A ol T XA
FRE IR 1986 B 48 T 58 EA AR S KA T 1 AL
e Jt S A 10] R AR Bl Dk S 68 R Bl BRI A XSk
T4 2 A 1 BE 00 WA IR 20 Bk 0 R o AR B
Jik & 5 K A 3 il 30 Bk B 42 (main pulmonary artery
diameter, MAPD) . 72 fii 3 Bk B 2 (left pulmonary
artery diameter, LPAD) | fi Jiii bk H & (right
pulmonary artery diameter, RPAD) . X Hb 71 i 12 Je IR



FpIE AR ek

4135 %

x1 AELMBESREE—RERHILE
_ _ Js Al 51

2035 n Wi I, x £ 5) BT E (ke/m?, x £ 5) SR LR WL i
T4 36 19/17 63.24 £2.51 23.74 £2.10 10 9 11 6

|| & 41 22/19 63.15+2.14 23.68 +2.27 9 13 12 7
e 38 15/23 62.46 £2.62 23.61 £2.15 12 8 13 5
X'/ FE 1.938 1.174 0.033 1.964

PiE 0.379 0.313 0.968 0.923

BRI, B2 A AT DLW S I a1 O , A6 0 B 2 5 B 28
X, KA Sl T, N ER T, R 8 5 R
AR I, B G EBORE

122 HEZEHRFEE  BEKART B
EBRY I EEBEAR B S IR . SR Vivide
80 % (0 Z & M 7 A (S R i AW o B
SR BUAE ) M7, 7 B SRR IO DX B T A R R
B A B A RS R 7R R Sk TR TR TR AT BE S Y Bk
b MR AR SRSk AR O AN [R] A R AR
WG . TEfL 8 el A R S el BT R R
0, 22 5 49 ) Ge VE AR 0o, MR A A5 B s RE AT
PR AR AR T AN R R R AR A 5 AN
RGBS T i O R
(T R 55 0 2 1)), 7 3 o RUJRE / bk v B 52 A3 5
R 900 3 B AR, ek 2 RUBE/ Jbk b B A2 0 R LA v R
BRORE o K R R AE R 2 AR OGO IR A, T K
/N DB i A I DX o ARl U R R U A
ZBRTHAE S, [ O A A B AR
TR BB 45 44 Wb 7~ AN, AT LA RS 0 R B B ) 2 25 R
2 QSRR e, AT DL D YRR A I E] 3 AR AR
2o R G i Sk s IR Y T R B 21 €058
Fe o ML 18] 48 3k J7 0] 8% 8l , (0 3R 78 o 2 1Rk .
Ko A 58 UG T BB R KR B R EREER . A X
M 8y A A T R T 2L 20 ~ 60 min , K AL A2 AT ok
K #] N 4% (left ventricular end—diastolic diameter,
LVEDD) . /& % W 4 K 9] N 42 (left ventricular end-
systolic diameter, LVESD) | /2 0> B N 42 (left atrial
distance, LA ) 4 He 1 0 I 9 26 B {5 5, IFIH AL B
I 5 A W L {E (mitral valve E/A ratio, E/A) ; ¥ 2%
e % fF ok K W 2 B (left ventricular end-diastolic
volume, LEDV) | Z& & I 45 K # 25 FX (left ventricular
end-systolic volume, LESV) , I B A8 = Gl 4 3L
(left ventricular ejection fraction, LVEF) , LVEF=

(LEDV-LESV )/LEDV x 100% .
1.3 EBEX SR R PR TG

AR R () 25 I A0 JRL R KOl 5 mL, =R
2 500 r/min 5.0 20 min J5 B EIE RO . R
10 B 922 R o 3 6 A T T K I 3R A I 2
% 1 (soluble ST2 protein, sST2) [ % & g 4 B &
(RO A& WFHA R 5T 7], ELKOOSES] | ik #%
B M -3 (Galectin-3, GAL-3) [iX 7 & W [ b2 =
R AWy AR AT BR B¢ AR 24 7, PG363] . [ M AH 5 Rl F
Beclin—1 . 4 K 43 {6 [ F ( growth differentiation factor—
15, GDF-15) [ 5 & W [ BFRE (R DO AW Rk A
FR 3% 1T 2% &), ELK2756] . it 44 K (brain natriuretic
peptide, BNP) [1471] &1 A b8 = RAEWHAH
FR B¢ AL 2> A, PBO70]. O LWL S5 25 A 1 (cardiac
troponin 1, ¢Tnl) [ 1257 & W A B (200 4 W B
A B3¢ 4E A 7, ELKOS7ES] . LR i /il MB [w] T il
(creatine kinase MB isoenzyme, CK-MB ) [ 7] & 4 H
BHEE (2RD0) A B R 53 4F 22w, ELK5085]7K
ST 5 R FH T 35 A 000 3 G I i v WL TR L ( creatine
kinase, CK) (347 & W H w5t & 5 A= 9 T2 F 5%
FT, A032-1-1) /K F-
1.4 FitEH*E

AR 43T R JH SPSS 26.0 48 -4k . 1 9ok
DASE + b2 (x £5) Fom , LB B 2 2257
B, i — 25 PP EE R ¢ K2 56 5 09 R DU B
R (%) R, HBH] X2 K50 5 52 ) R 3R 1 23 A R
H Z W R % Logistic [IHFIAL, P <0.05 274
GiiteEE L.

2 R

BEHEBEEXBSLTHEBEISIRILE
DIRE S 1 9% % . V2 4 LVEDD .

2.1

- 42 -



oM

367, 2 ZWR LB RS X RO ) e B O NESS A . DIRERTPFAS S (B ir

LVESD \LVEF \LA J¢ E/A HL#, 28 B R R J5 2250 #r
SWE G EE X (P<0.05); 50 EE% % 1
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19241 332.65 + 35.54 0.08 + 0.03 144.65 + 17.36 32.75+3.65

|| 605.36 + 62.38" 0.16 + 0.047 250.79 +21.47" 49.97 +4.657
V4l 1064.15 + 85.6472 0.26 + 0.097? 341.68 +30.65"2 7231 +5.637?
FAE 1208.77 85.451 631.036 652.682

P& 0.000 0.000 0.000 0.000

0 O 5 DA E,P<0.05; @ 5L L, P <0.05,

24 HEBHOLOHRBEEZOENSERZRZRY
Logistic BlJ3 4 #7

PLOTIRESE g AR & (1T MM %%=0, IV&=1),
L LVEDD. LVESD. LVEF. LA & E/A. MAPD,

LPAD . RPAD . sST2. GAL-3. Beclin-1. GDF-15,
BNP . ¢Tnl, CK.CK-MB & H 7 & ( & {5 &y 52
H), 1T ZHEZEL Logistic Iﬁlﬂﬂéﬂﬁ(aAzo.os s
o, =0.10) , %5 5 iR : LA B5[OR =1.368 (95% CI:

« 43 -



EBREAE

4135 %

1.036, 1.806)]. E/A 5 [O R =9.903 (95% CI: 1.189,
82.468)]. GAL-3 & [ O R =1.266 (95% CI: 1.031,
1.553)]. GDF=15 & [ O R =1.072 (95% CI: 1.004,

1.145)].CK T%[OAR =1.036(95% CI:1.011, 1.060)]4
SERME PO S R L ITIREM BRI R (P <
0.05). WL.Fk5.

x5 B HFBBEOINEENSERZES Logistic B33 HT 54
fbr b S, Wald x* P OR %l
TR RR
LA 0313 0.142 4872 0.027 1368 1.036 1.806
F/A 2293 1.081 4.495 0.034 9.903 1189 82.468
GAL-3 0.236 0.104 5.088 0.024 1266 1.031 1553
GDF-15 0.070 0.034 4343 0.037 1072 1.004 1.145
CK 0.035 0.012 8.464 0.004 1.036 1.011 1.060
3 itie &, 3X AT BE 5 O JUE R B L R A E RS I ) A

P PO T B0 1Y) &R 5 Z2 Fe I 45 4 R T Rk
(14 4 AR 5 VA 56, A 4 0 JUE & 46 ) B A L0
SR 0 TR R RS T B S H S K S MO R AN R T AR
R A 3 T, I 2 O I A R B AU X R
(4 T 5 AR R sE PR, 6 M )
Uy BB R AT VR A 0 U 45 ) R ) RE BE A X T
(IS WT AT IR R BUR R B E I, K0
22 - W) 68 7 R 8 B ML OC T E RS 0 S RE SRR
O EIR RS A2 Bl , DA Bl G 18 0 i BE A0 A 8, 1l LA
O JIE 05 1 12 W R0 W rh R T B AR R R
P& 0 28 B DI RE , RE 0% PEAk O I N B4 I 3 Bl
A, % 48 2% O W T RE B A 0 PE A O U 2 1M 28R 4R
T EEG AN,

AR LR R, B A 2RO ) = R 0T
B4 20 Y34, LVEDD . LVESD . LA K/ % E/A A
i 2 T, 1T LVEF 5 3 FEAIG i 2e 35 bR i 22 AL 5 0
IR IRIR A ¢, #8578 T 4 R (o £ 3 35 4 7 1 F
i A8 1 0 7 T OB B 0 UE 25 K % T fig b B BB AN
E"™ 43 M7 o] 8 /9 JE IR 2, LVEDD Ml LVESD fY 3
I, LVEF B B AR B2 S 10 25 47 5K R 22 1l fig
U5 X 5 JTANG I 57 — 2, ks T 0
It 50 gk R 22 B R, AL
{EL (4 38 Jn B e T o0 IE B 9k T RE R A, X — a5 FE
ROSCA 28"l fF 5% vh A BT A3, HoFs 1 /A HfE
(R 728 A 5 20 0 28 U FE R A 04 i 3 DDA G . IfiL T A
Y b5 & W) sST2 . GAL-3 . Beclin—1, GDF-15, BNP,
¢Tnl ,CK . CK-MB ) 7K - it .U Ty 8 45 9% 19 T 55 1 T

SN SST2 2ot FIE I 38 A £F 4k Ak 1 A 75, GAL-3
S U WE£F 2 Ak 1 8755 B, HOKOF 1 T 5 0 e
A 11 5 B ok AR % D) A OG0, X 5 EFREMOVA
PV IE A5 AW A IR ST AR X A W bR A
Y5180 ) il A 1 TS B UTA E . Beclin-1
550 IR B SRR A G, LRGN T g S 10 JIE AR
I X 458 47 3k R ) H RAE Z ML, GDF-15 50
U Py b7 985 s g R DG, LK B R T e A s 10 E
54405 01 T 6 52 08 B IR . BNP AT Tl £ A0 J1 %
iy H R AR AR bR B, HOK O T B R e T 0
5 RE N I (R 38 AL LB A B £ FE . CK Fl CK-MB
AR Ry 0 WU A0 B A B b i, HKOF T B 7m0 WL
200 M F 453 40 R B RN TR T RE AR I . ik s R Y
i TR A S P I 5T 45 AR, 5 & R R A T i
S WIhR R 5 0 ) B R A e . AR
1 — ML REIR LR T R 6 2 35 1) 7 ke D 4
B R A= P AR 28, X AN RE 18 I 25 44 Fn ) fig
A2 HPEAG O MRS | 38 8 B O I 119 A= 4 1 2 0
AR R8P T R A A T EAS R4S TR 2 0 (E
B ARG IE ok X0 T RE AE G R B bR
Y Z B R RRA T, i — L WIE T 2 a2
50 P DY o I 5 44 R B BB T Y EE A
X S 8 SR Oh RN B O o 3 0 1) s B PR A
HET RS, %R S8 0 T R B E A2 B AR Y
HERZEZ X,

ZE LTI, 2 MR (5 Z2 5 ) R 7S AR MR DA 18
M0 7 3208 B 00 IR 25 48 KL IR, AR R AR A A
LVEDD . LVESD . LA . LVEF #1 E/A %5 . %45 & sST2.

o A =

- 44 -



oM 855, 55 . MRS 6 20 B A e M T e SRR O JDRSS R . DDREIYITAS (B S BT

GAL-3 ,GDF-15 Il BNP %5 [fiL {5 24 4n 5 4, £ N R &
# Logistic [ 5 4 M7 8 1A LA | E/A  GAL-3 . GDF-15
FCK ¥ R0 Ty vy W A e I 32 . IR, S S A
O MLV 27 S 0 6T Aty £ 3 0 JUE Ty R 24 0 9 o ik
JREA EEME . AR ABAE SRR,
JEFEAS B AR D 33X T REBR ] T 4 L Y 1%
FHE FGE T 1E 1

&

=

[1]

[2]

[3]

(4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

% XX ko

SR, WML, BB, E L AR R0 ) R A T
microRNA-208a, CASP3 5.0 % d A A FUS 190G R [1]. b
TREE2£247E, 2023, 33(7): 66-72.
SHAHIM A, SAVARESE G, DAHLSTROM U, et al. Heart
failure therapy in new onset heart failure versus chronic heart
failure: an analysis of 90, 383 patients from the Swedish Heart
Failure Registry (SwedeHF) [J]. Eur Heart J, 2022, 43(S2):
ehac544.943.
FHEE, B2, Y, 5 800 = A IR R 2
M5 TLR4 3% 5 PCT . NT-proBNP ., 4 fLRIHEH AR
KMESTHIT]. B BE 2 AR, 2023, 33(7): 60-65.
EARTL, A, R, A5 DR AV S R USRI AN
(B R AR SN L L EPAR oL RS By € iy -ty v I ML R ESE
REEARE, 2022, 32(4): 84-88.
IREE, SR ER, X SC . 18O Sy BRI cTnl, sSemad D,
GDF-15 5.0 0158 . O E R ER[I]. i EFRE A,
2023, 51(4): 561-563.
PR, B, AN ORI O ) e R
FOIIREMNEL]. BULRLALER, 2022, 39(3): 68-71.
JEELLHE, PHER, b ar, 5 O NER (2385 W 75 7E e O 12
P ) 22 B I RIS W B0 ], Al R BRIk (R
i), 2022, 16(7): 676-679.
SANDAU K E, FUNK M, AUERBACH A, et al. Update to
practice standards for electrocardiographic monitoring in hospital
settings: a scientific statement from the American Heart
Association[J]. Circulation, 2017, 136(19): e273-¢344.
/N, BRORBE, sk DUDR, 55 . O JIERS (0 22 3% Bl A e 0 g
L R I RS W T AR S R R BBERIESE]. P B AR
£, 2023,20(3): 85-88.
AR, TKIR AR, 3K NT-ProBNP ., Ifil 35 2E K AL F-15 1
FIRZARCEARAL S5 18 0 g ety S R AR SRR D). 207
L 5189724, 2023, 15(10): 1812-1815.
TR, otk ) 5 R LT IncRNA MALAT )
FIR KO KL PR SCIT]. AR 36 B2 2 240, 2022, 37(1):
141-144.
B, XVB, 2238, % VbR AT VDI AL B RO )

. 45

B0 B ONE R E ], Th 24, 2022, 17(3):
381-384.

[13] ZHU J L, SONG C J, CAI T T, et al. The relationship between
serum CXCL8 and ET-1 expression levels and sepsis
complicated with heart failure[J]. Cardiol Res Pract, 2022, 2022:
8570486.

[14] XIEY Y, LI Q L, LT X L, et al. Pediatric acute heart failure
caused by endocardial fibroelastosis mimicking dilated
cardiomyopathy: a case report[J]. World J Clin Cases, 2023, 11(8):
1771-1781.

[15] JIANG M Z, FAN X, WANG Y Q, et al. Effects of hypoxia in
cardiac metabolic remodeling and heart failure[J]. Exp Cell Res,
2023, 432(1): 113763.

[16] ROSCA M, CIUPERCA D, MANDES L, et al. Cardiac
remodelling and heart failure symptoms in patients with apical
hypertrophic cardiomyopathy[J]. Eur Heart J Cardiovasc
Imaging, 2021, 22(S1): jeaa356.391.

[17] EFREMOVA E, SHUTOV A M. The prognostic value of hypoxia
biomarkers in older patients with chronic heart failure[J]. Eur
Heart J, 2021, 42(S1): ehab724.0842.

[18] ZEAERN, 2= FELR, XA . HF0 T RE K M i 4 46 bn A8 1L 73 it
VPP M Ay SRR T EARAE O ) 3 R E AR D).
R PR R A= 2438, 2023, 51(5): 555-557.

[19] TH52, fhag A8l Iy s A R O DI RE S SUR K hs-cTnT 5
O WUET 2 Ak 48 bR 28 46 [J1. )11 B B2 27 B 2% 41, 2023, 38(2):
245-248.

[20] Z=L08, T, XU Hwh, 55 . 1810 Iy ity S35 ML N B 20 i
SFPESR T 1R 3R 1 3B Lo SRR OCHEDFET]. I
MRS, 2023, 21(7): 632-637.

[21] EFREMOVA E, SHUTOV A M. The prognostic value of hypoxia
biomarkers in older patients with chronic heart failure[J]. Eur
Heart J, 2021, 42(S1): ehab724.0842.

[22] KB, 3L, BRERAs, A5 O B RE S L O LA B vkt
1w /N FLG D RE BV IR G (0], T 2537 25 5 it PR 24 24,
2020, 31(3): 276-280.

[23] fRFRA, 25, a8 M0 Ty IR A LT PR RNA TR
R A FH I 3 FIG D 7 GATA S5 A R 11 4 50 = FEAl S
A TIREIARICHELT]. L MBS BIEE, 2023, 21(11): 982-987.

(K3 Sl )

ARSI AR 355, AEIEUE, YR . SR (0 28 R R X g
PR T B OIS . DIREAPEAE M E 53T (1], AR
2Rk, 2025, 35(9): 40-45.

Cite this article as: HE J R, LI Z H, HONG L. Analytical value of
transthoracic color Doppler ultrasound in evaluating the cardiac
structure and function in patients with chronic heart failure[J].
China Journal of Modern Medicine, 2025, 35(9): 40-45.



