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ABSTRACT

Objective To explore the relationship between blood flow reserve fraction based on coronary CTA
with deep learning and risk factors in patients with chronic coronary syndromes. Methods Patients
who were collected by retrospective analysis with the chronic coronary syndrome are hospitalised
at Dongzhimen Hospital,Beijing University of Chinese Medicine, from June 1, 2018, to June 1,2021.
One hundred and eighty-four patients that diagnosis stenosis moderate to severe in any three vessels
coronary CTA results were screened. The deep learning method was used to calculate their CT-FFR,
and the CT-FFR values of their three branches were analysed. The lowest value of the three branches
was taken as the standard for assessing the whole coronary artery. They are grouped into CT-FFR
>0.8 and CT-FFR<0.8 groups, uses CT-FFR=0.8 as the cut-off value for coronary ischemia-specific
lesions. The patients with CCS are divided into those with CT-FFR>0.8 and those with CT-FFR<0.8.
Blood pressure, blood lipids, blood glucose, blood uric acid, smoking history, and alcohol history are
used as risk factors, which logistic regression models are used to analyse the correlation that CT-FFR
between the whole coronary artery and each branch which the risk factors in the two groups. Resufts
CT-FFR measurements of the whole coronary artery, LAD and LCX showed that patients with T2DM
are more likely to ischemia (P<0.05); women are at higher risk of LCX ischemia (P<0.05); and smoking
is statistically significant in RCA ischemia (P<0.05). Conclusion Finally, the T2DM factor correlates with
functional coronary ischemia under CT-FFR of deep learning; gender and smoking are influential
factors for LCX and RCA ischemia, respectively.
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B1993& " M 7fE&E 9% (fraction flow reserve, FFR)EESHIRHIE, B 2R
BRRETEIREIBKESR (coronary angiography,CAG)§ 4 T NEMFFRIT FRE LAEEE
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FRMAYEE, FFR>0.8MIEFRIAAT OMERI, FFR<O.8M7E/ECHNERM, BERMIZER
FFR{EFEETIE M,

mFBERIFFREIGKREEPE—ERBRKE", EFTHCTA(coronary artery
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1.2 REHZENBENER

1.2.1 CCTAHT# {FERSiemensHXBECTH TR BT,
BELEIZTEITION/MinLT, ODE>908/minER Fi
BN FEMERT(OR)25~75mg, REMSHXK,
TENERER, AESH: EHE 100~120kV, EBR
100~300 mAs/350~450mA, EEH2TE 128 X0.625mm,
EE 0.5mm, EEE 0.5mm , X&EEH0.27s/%, EMHE
512X512, FARIIEME ORI IERISEFIRERREA(110HU), L
A~5mL/sEYTRE T BT IE ARG ST XT LL FI RS ER (4LFE, 100mL:
35g), RAZHEES A FIREHEXLLF, F20TE5
STEEFIFNETRER K, SEIRMESTEEE K, HIBEHIEEMPR,
MIP. CPR&EVREE,

1.2.2 CT-FFRIYNIZ BCCTARBEHNZFEmELH (MPR /MEE)
DICOMIEE %, S ADEEPVESSEL-FFR T4 (DVFFRIZES
#, LtREBCESRERRAR), ZHRHGRIEPoiseuilleEEM
Navier-Stokes 5 -2 It ERA N FFHIR &R E R SIEINE A#1T
5, DVFFRE BRIk B M i0sk, REVEE A
FREJLASHE, FXNE#TORMEHEMIRS, FITEEBHK
&L CT-FFRENSZEEIUMCT-FFRE, HEIHEERE
(ECIE A

1.3 G5t A% FFASPSS 26.0 WEUIRHITRIt O, BIESH
HCT-FFR>0.84H (FTHkMm4H). CT-FFR<O0.84A(RFZMFRIA), &
STEXAYPLIEERT, XAZEZ ogisticBlAnTES
ERBERZEMNEXY, BEEXEN5%. UDHFLERP<0.058H
BERITFERENX, BEMEXAHR)AEIEAHEX,
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2.1 BAIGERER 184f18%E, THFEHKN66.1111%, HhSB
10261, %82f5; BZHHRMA (n=87), FFERMLE(n=97); LAD
R4 (n=>56), FFERIMZE(n=128); LCXERIMZE(n=47), IFERID
#H(n=137); RCAERIMAH(n=45), FFERMLA(n=139); LIS
HAMINAE LRI FER(P>0.05),

2.2 RERERSCT-FFREMEXME ANFER. 3. BLSM
EEWRZRERRLogisticBlIA51E. EREAIMCCSEHT2DMES
SCT-FFRTBYOAER MBI IMAB ST FE X (ORE=2.662,
95%Cl 1.541~4.601, P<0.001), ENT2DMBELLIFT2OMBEE
FCT-FFRTBEE SRR A A D BER M KL E2.6621F, T&R1o

&1 BRI S ¥R AR MAN ogistic T

20224F09 8 $520% 550948 S 5515558

& B BEMAEE WaldbsE PE  ORE imreond

TR LR
FER (%) 0.018 0.012 2.191 0.139 1.019 0.994 1.044
451 -0.505 0.334 2.291 0.130 0.603 0.313 1.161
SiE -0.041 0.345 0.014 0.905 0.960 0.488 1.889
SHEEME 0.275 0.289 0.908 0.341 1.317 0.747 2.321
T2DM 0.979 0.279 12.314 0.000 2.662 1.541 4601
SFRERISE -0.064 0.416 0.024 0.878 0.938 0.415 2.120
Sy 0.361 0.386 0.872 0.351 1.434 0.673 3.057
B 0.032 0.414 0.006 0.938 1.033 0.458 2.326
82 -1.166  0.967 1.453 0.228 0.312

LADKAS M RRIMA S IFRMABERER RN Logistic[El)3
ERIK2, HPCCSAEHT2DMEERP=0.001(0RE=2.332,
95%Cl 1.393~3.906 , P<0.05)B4itFEX; T2DMEELLIF
T2DMEBEEFCT-FFRTFLADRRR XL S2.3321F, K2,

LCXBY =M fRIMAA 5 IFR A R BE ZA Logistic[])A%E
RNEK3, HPCCSEHT2DMEZMP=0.000(0R{E=2.837,
95%Cl 1.623~4.959, P<0.001)B4I+FENX, BIT2DMEELL
ET2DMEBENLCXRMXLE2.8371F, HA—MREEHE5

180 -

P=0.001(OR{E=0.328, 95%Cl 0.166~0.648 , P<0.05), Bf&
7-1.114, BHESLCXRMEEREX, BLEERBEEEET
CT-FFRTFLCXRYER MM PEE32.8%, WEKR3.

R2 LADERR I 5 4 F MR M A 89 logistic s i

Bf& B BEMEE WaldtsE Pl O _NmoosnCl

TR LR
FH8 0.015 0.012 1.637 0.201 1.015 0.992 1.040
1451 -0.338 0.318 1.127 0.288 0.713 0.382 1.331
SmE -0.199 0.328 0.369 0.544 0.819 0.431 1.558
SEEMmE 0.198 0.278 0.508 0.476 1.219 0.707 2.101
T2DM 0.847 0.263 10.368 0.001 2.332 1.393 3.906
SRERIMAE -0.265  0.395 0.451 0.502 0.767 0.354 1.664
IR XA -0.007  0.363 0.000 0.985 0.993 0.488 2.022
Ly¥ri] -0.367  0.383 0.916 0.339 0.693 0.327 1.469
e -0.676  0.951 0.506 0.477 0.508

&3 LOXE RN S45 AR M AR logisticH T

T8 B BEIEE WaldisE Pl ORE ool

TR LR
FH8 0.026 0.014 3.734 0.053 1.027 1.000 1.054
431 -1.114 0.347 10.296 0.001 0.328 0.166 0.648
SnE 0.119 0.357 0.111 0.739 1.126 0.559 2.269
SHREME -0.021 0.305 0.005 0.945 0.979 0.538 1.781
T2DM 1.043 0.285 13.393  0.000 2.837 1.623  4.959
SRERMIE -0.290 0.421 0.476 0.490 0.748 0.328 1.706
AR -0.519 0.390 1.771 0.183 0.595 0.277 1.278
R 0.508 0.402 1.603 0.205 1.663 0.757 3.653
e -2.369  1.065 4,944 0.026 0.09

RCABYHZMERIMAA 5 AFFRMATE R ER R LR E LogisticEl)3
SITHERITS , HRCCSRBRIREEERP=0.043(0R(E=2.173,
95%(Cl 1.024-4.610, P<0.05)BHITEEN, BIRASRESF SIMCT-
FFRIZET FRCABIOALERMMBAEXE, BRREELLARRREER
RCARRIMFZRE2.173(5, W&R4o

]4 RCAT R M 5 % R AR M AR logistic 4

TE B BEFEE WaldEAE PA  ORE imoNCl
R
FH8 0.015 0.013 1.301 0.254 1.015 0.989 1.042
31 -0.443 0.349 1.612 0.204 0.642 0.324 1.272
SInE 0.564 0.375 2.265 0.132 1.758 0.843 3.667
ShemmfE -0.010 0.302 0.001 0.974 0.990 0.547 1.791
T2DM 0.280 0.281 0.993 0.319 1.323 0.763 2.294
SFRERMAE 1.141 0.406 7.905 0.005 3.129 1.413 6.929
4R 0.776  0.384 4,085 0.043 2.173 1.024 4.610
KA -0.031 0.394 0.006 0.938 0.970 0.448 2.098
e -2.614 1.055 6.142 0.013 0.073
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BOENRE R KINAE T EIRIIAERY, MRCARIIKIEE
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2 PRk, MRERERECT-FFRENIZRHCCSEE
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