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ABSTRACT

Objective To explore the relationship between the diagnostic value of CT angiography (CTA) combine
with serum uric acid (UA), cystatin C (Cys C), and triglyceride glucose product (TyG) index in the degree
of coronary artery stenosis (hereinafter referred to as coronary artery stenosis) and plaque properties
in patients with coronary heart disease (CHD). Methods A total of 129 CHD patients who were admitted
to our hospital from February 2021 to February 2023 were selected. All patients underwent CTA
examination to obtain parameters such as vascular volume, plaque volume, reconstruction index (RI),
and plaque load. Serum UA, Cys C, triglycerides, and fasting blood glucose levels were measured,
and the TyG index was calculated. CHD patients were divided into moderate stenosis group and
severe stenosis group, calcified plaque group and non calcified plaque group based on the degree of
coronary stenosis and plaque nature. The differences in CTA parameters and serum UA, Cys C, and TyG
indices among CHD patients with different degrees of coronary stenosis and plaque properties were
compared. The diagnostic value of combining CTA parameters with serum UA, Cys C, and TyG indices
for the degree of coronary artery stenosis through the analysis of subject operating characteristics (ROC)
curve. Results The blood vessel volume of the CHD group was smaller than that of the control group
(P<0.05), and the plague load, degree of vascular stenosis, Rl, CTA parameter model CTA', serum UA,
Cys C, and TyG index were higher than those of the control group (P<0.05). The plaque load, vascular
stenosis degree, RI, CTA parameter model CTA 'and serum UA, Cys C, and TyG index in the severe
stenosis group were higher than those in the moderate stenosis group (P<0.05), while the plaque load,
RI, and serum UA, Cys C, and TyG index in the non calcified plaque group were higher than those in
the calcified plaque group (P<0.05). When using CTA parameters (CTA '), serum UA, Cys C, and TyG
index alone or in combination, ROC-AUC (0.95Cl) was 0.767 (0.568~0.954), 0.703 (0.432~0.963), 0.732
(0.524~0.918), 0.741 (0.560~0.914), and 0.891 (0.773~0.983), respectively. Joint application has higher
diagnostic efficiency. Conclusion In CHD patients, the vascular volume decreases, plaque load, degree of
vascular stenosis, Rl increases, and serum UA, Cys-C, and TyG indices all increase, which are relate to
the formation of calcified plaques. CTA, serum UA, Cys C, and TyG index can all diagnose the degree of
coronary artery stenosis, and the combined diagnostic efficacy is higher.

Keywords: Coronary Heart Disease; Degree of Coronary Artery Stenosis; Patch Properties; CT Angiography;
Uric Acid; Cystatin C: Triglyceride Glucose Product Index
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1.1 RERER %F2021F28 F2023FE 28 RIEWGAM 12965
CHDEE(CHDA), HhBEM 7146, L14E58%1; F#53~72%,
F14(64.12+6.96)% ; ERtER: ¥EER66H], SMESE, =
SIAEA20); SRS SESLE, 1BM OIS SE486],

MNITEE: BE (IEREORISH 558/718/) HCHDISIT
", RTUREEREIIL> 1 T BREERIE50%; ER%
BTCHD, TRENKEELERRE; EMNISAY UL, BESE
HEMNBRAED, HRicE: BE. SRS, —ER=ER
FESEY;, SMEFANH, CTRHEEGRERE; BEE
ODIVESERSE . ERFRIBINNAET. BRIOBKEHR; &
BHRAEERR B RERS. ORIt TEREHE H=F
W25, BER60H F R SRR AR RESES X
R, BMH39%, M21460; Fik50~75%, F14(63.86£6.77)
%, AN, FREREFAITEER(P>0.05), ARRFEEHR
PRI,
1.2 5%
1.2.1 CTAKRZ, BRIREREMBRERITE CTAKRSE: XA
GE256H RS BRCTHITIM, FEFINANESE 578,
DUEERS5.5mL/s 5 Z 53t FI B D EE (320mlg/mL), B
B LUABRIREEN0.9% S shAR30mML, AESH: SBE
100KV; BHERNADER., BIEEEAHEHEERAOR
H, RAsmartfi Bt & A, MERERN250HU, EEE
BE SR A ENNERTER, CTHEBAKIESE N
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B> 120HU R BIR, CTER50~120HURIESE®EIR", 2
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MR IR/ EF SR TR, TR AR/ R
A x100%, W EERFEE10EMLRBHIHRATHEIRRANE %
T, B—BME R,
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B CHDAMBE AR/ NTF IR (P<0.05), Bk, MEREIE
EE. RIFIMBUA. Cys C. TyGHEHEF IR (P<0.05), Itsh,
R, MERERE. RIFNOEETFHENCTA (CTAZE
HE)E, CHDAtEAREF B4 (P<0.05), M&K1,

2.2 FEARAKIREEECHDEECTASHAMAEVA. Cys C.
TyGIE#MLE R SEMEABRAE. NERFRE. RIFME
UA. Cys C. TyGIE¥ETHE®RAEL(P<0.05), MAMBARILL
RESTHRITFEREN(P>0.05), Ltsh, ACTANANSE/IERHE
EWCTA(CTASEIER)E, EENEANBEESTHEREH
(P<0.05)o MZ2,

&1 CHDANNRACTASBAIMMUA. Cys C. TyGIHEELLR

B3 %% MEFR(mm3)  BHRGAE (%) MEEERE (%) RI CTA' UA(umol/L) Cys C(mg/L) TyGig#k
CHD#H 129 542.35%£53.06  65.02%7.13 67.621+5.82 1.65+0.32 1.91+0.20  459.65%+65.95 1.51+0.32 7.32%1.06
STEA 60 591.42+t78.09 58.34%6.09 15.09+2.03 1.02+0.21 1.11+0.14  290.35%35.26  0.71%£0.16  6.04%0.71
tE 4.416 6.269 91.269 16.113 31.704 22.946 22.900 9.785

P{E 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SE: CTA'= [ BER G (%) X MEBFEIZE (%) X RI /BT (mm?)] Y,

R2 FRABKRERECHDRECTAS KR MAEUA,. Cys C. TyGHEHHL®

2A51 figk  MEERD(mm3)  BIRAE (%) MEREIRE(%) RI CTA' UA(umol/L) CysC(mg/L)  TyGis#
FREMAEHE 75 543.13%£50.16 62.30%£5.79 57.38+4.08 1.50£0.14 1.77£0.19 402.30£20.51 1.35+0.16 6.8510.84
BEEMHFEH 54 538.04146.03 68.80%6.02 81.85+6.63 1.86£0.13 2.10%0.22 539.30%+23.09 1.73+0.10 7.97£0.98
tfE 0.588 6.187 24.041 14.841 9.106 35.499 16.561 6.965

P& 0.557 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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+0.226 X CTA" +0.007 X M;EUA +0.290 X [f13E5Cys C +0.065 X TyG
1B NEXE N AR B IME R 21645, B1TROCHMT,

DMERETR: CTASE(CTA"). mBEUA. Cys C.

+ 75



HEICTRIMRIZRE 2024418 $£22% $18 281718

TyGRRHFAER R NKSN AN ROC-AUC(0.95CI)
27 790.767(0.568~0.954). 0.703(0.432~0.963).
0.732(0.524~0.918). 0.741(0.560~0.914).
0.891(0.773~0.983), M&4. HE, KENBIHMERS,
AUCKRBE. KRE. EHEHNRIBIRNAETEHER
HO JI_ILJ$4*D10

2.4 FABBRMEHBECHDEECTASHMMMBFUA. Cys C. TyG
FEHHE S UBHRABIRAT. RIFMBEUA. Cys C. TyGIE
ST HIRA (P<0.05), WACTA'. MEXKD. MERETE
EhREZREAITFERX(P>0.05), I&K5.

2.5 BaRYE G534 (T E2-6)

&3 CTA'. MiBUA. Cys C. TyGHE¥S4EFHKARNANEIFNRE 2> HE-2EELogisticElA%ER

EBin/ER  WE g Se Waldx? P OR OR0.95CI
B8 - -0.039 0.018 4.874 0.027 - -

CTA' ESHERREBmAN 0226 0.058 15.185 0.000 1.253 1.119~1.404
MmiEUA ESHEREREmA  0.007 0.002 8.763 0.003 1.007 1.003~1.011
miBCys C  EHEBEREMA 0290 0103  7.855 0.005 1.336 1.092~1.635
TyGIE% ESHEREREEmAN  0.065 0.026 6.420 0.011 1.067 1.014~1.123

4 CTA'. MBUA. Cys C. TyGIRES4ETFEMBREARBNTNNEHFZROCHTER

b= AUC(0.95CI) =& REE(n/N) RE(n/N) HERH ERE(N/N)
CTA' 0.767(0.568~0.954) 1.8 0.759(41/54) 0.747(56/75) 0.506  0.752(97/129)
3EUA 0.703(0.432~0.963)  460umol/L  0.685(37/54) 0.707(53/75) 0392 0.698(90/129)
3ECys C 0.732(0.524~0.918)  1.5mg/L 0.722(39/54) 0.707(53/75) 0429  0.713(92/129)
TyGig#K 0.741(0.560~0.914) 7.4 0.741(40/54) 0.720(54/75) 0461  0.729(94/129)
BAMM(LogP)  0.891(0.773~0.983) 4.5 0.870(47/54) 0.853(64/75) 0723  0.860(111/129)

i RIS RS LI, KANAEMETFORERRKIE Log(P/1-P)EE (ERHKT) iHAHS.
RS TRAKREBCHDBECTASHAMBUA, Cys C. TyGIEBILE

A5 Bl MEFER(mm®)  BERAE (%) OERERE(%) RI CTA' UA(umol/L)  CysC(mg/L)  TyGig%
PEHIRA 49 541.32450.16  63.0516.06 67.22+5.18 154+0.13 1.87£0.22 41156%20.51 1.3910.14 6.92%+0.41
JEFSILBIRAA 80 542.98+43.06 66.23+7.13  67.86%£542 1.72+£0.16 1.93+0.23  489.11+16.73  1.58%0.12  7.57%0.38
tfE 0.199 2.599 0.662 6.643 1.462 23.423 8.187 9.150
P{E 0.842 0.010 0.509 0.000 0.146 0.000 0.000 0.000

E: CTA'= [ BISR1ATE (%) X B IRFEIZE (%) X Rl /M ERFR (mm?)]H,

L4D 159 o 39 _
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ety MERERE. RIBETREAERIEMMmES, E5K
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2. RIFRFHR T RESREMBIR MR, JE55HTH
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B, RIFELHBREEEENIESEIIRSTEERSHN
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EHSEREREREENS, FMREReE, FERaRE. R
B RO L BB R R IR A BRI BT

UABTHIE & shbk b /MR B M 4 K R 7S ARMRE KL, S
BB TR MEETE, SAebRE-PEEEEMULE
hEEREE e X", BT IESHEINEMRERE. SR HH
RERK, HEINCHDEEFH#ENK", &HREMUAKTE
M5 CHD & & BRI AR B MU RIS BIRE %, HIFERENR
UABEESENNE, RETEa-EHEMEZERES, 3|
RIS A EM BN ARRG, RSP BRIk aE LR
BEREAHDLIEFAN, AFARS BAMARE TS
MELET, REITAM. MR ERLERRT-B, &
BIRALABI DA TEIBOTE, SRR BIRAI AR
KB, RETHEERENE, B4, UATTHEMNE%MInS
0, RERRERMAEZOEA, MEBBHREIRY, 535K
BERM B %,

Cys-C2—MENFE. $MEAREARINGF, TALD
BERBARTRIERE, BIANSHRCREB LN SR
=Y, HKFREZ5CHD, Bt K508 2 i W e 18
BFEBAENAZEEY, ARRELZTCHDAMECys-Ck TR
5, B5RREERENRIRERE %, MREMRCYs-CE5
OIAARIMNEFREN, TR ERELD, Cys-CEBBHK
MEEz M AN EFRIEAE, B PRI bt \
TRAEEENAE, 3|0 AEAT RGBT R ™, Hm
BRMEERE, Cys-CERAEFEHRARERN, SHITR
HRAR, ECys-CATESARTTEHENBLER, 5
TR E B A A S BT AR %o

TyGIEEHE A= BN B R A TARNE &8
5, SRSERESTIRAIESEL, TMEBESRRRAEE
EENE, BFERFNESEERZONEERNERES,
HMRBLEERMTYGIEHAB S VN ERFNLBRNFBHE
BXY, AHREMCHDEETYGIEREZAHS, BE5THFET
EERELNRBRERE X, HATyGISHF S AR B Akhkk
WRBUHBRRET, HSFEENESRIERTEEZETB
SAFEESER, HRnETRNAMNER. BENS K, 3
M NS R M RN AR AR R, #—SEHmEIR
gEAR NI I EhRRGR L R EFHE, SIRBHIEE"", &
SRRAE B IEE AN RNER, FSETEEEAR
PR AT, SHERNAERERM R
K, SlEBHRREEMIEE BRI R,

ROCHIZDITERER, MBEUA. Cys-C. TyGIEHIZMTE
REEREEE—TNE, BESYGEERRERENKE, Yit
SCTASEMMBUA. Cys-C. TyGIEHE, LRI ERREN
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