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Artificial intelligence assisted analysis of the correlation between coronary calcification

score and retinal arteriosclerosis
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[ ABSTRACT] Aim To explore the correlation between coronary artery calcification score ( CACS) and retinal arte-
riosclerosis using artificial intelligence assisted analysis software. Methods 511 examinees who underwent physical
examinations in the Department of Health Medicine of General Hospital of Eastern Theater Command in 2022 were selected
as the research subjects, they were divided into a coronary artery calcification (CAC) group (>0, 261 cases) and a non

CAC group ( =0, 250 cases) based on the Agatston score, the clinical data of the two groups of examinees were compared
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using independent sample ¢-tests and chi square tests.  According to the condition of retinal arteriosclerosis, the examinees
were divided into three groups: normal retinal artery group, weakened retinal artery elasticity group and retinal arterioscle-
rosis group.  Kruskal Wallis H test was used to compare the quantitative indicators of CACS and retinal microvasculature
among the three groups; Spearman correlation analysis was used to study the correlation between CAC grading and clinical
indicators, as well as quantitative indicators of retinal microvasculature; binary Logistic regression was used to analyze the
correlation between retinal arteriosclerosis and CAC. Results The age, number of smokers, waist circumference, hip
circumference, waist to hip ratio (WHR), body mass index ( BMI), systolic blood pressure, serum creatinine ( SCr),
blood uric acid (BUA) , blood urea nitrogen (BUN) , fasting blood glucose (FBG) , glycosylated hemoglobin ( HbAlc) ,
triglyceride (TG) in the CAC group were higher than those in the non CAC group, and the difference was statistically sig-
nificant (all P<0.05).
normal retina, weakened retinal artery elasticity and retinal arteriosclerosis (all P<0.05), while there was no significant
difference in CRAE and CRVE (all P>0.05).
ing status, waist circumference, hip circumference, WHR, BMI, systolic blood pressure, BUN, SCr, BUA, homocysteine
(Hey) , FBG, 2 hour postprandial blood glucose (2h PBG), HbAlc, TG (all P<0.05), and negatively correlated with

gender, total cholesterol (TC), high density lipoprotein cholesterol (HDLC; all P<0.05), but not with diastolic blood

There were statistically significant differences in total CACS and AVR among the three groups of

The CACS level and total score were positively correlated with age, smok-

pressure and low density lipoprotein cholesterol ( LDLC; all P>0.05). The degree of retinal arteriosclerosis was
positively correlated with age, waist circumference, hip circumference, WHR, BMI, systolic blood pressure, diastolic
blood pressure, calcification scores of left main artery (LM) , left anterior descending artery (LAD) , left circumflex artery
(LCX), right coronary artery (RCA) , total CACS, BUN, FBG, 2h PBG, HbAlc and TG (all P<0.05), and negatively
correlated with TC, HDLC and LDLC (all P<0.05), but not with gender, smoking status, pulse, SCr, BUA and Hey (all
P>0.05). CAC level was negatively correlated with AVR (r=-0. 166, P<0.05), and positively correlated with retinal
arteriosclerosis level (r=0.199, P<0.05), but not significantly correlated with CRAE and CRVE (all P>0.05). There
was a correlation between CAC and retinal arteriosclerosis ( P<0.001).  Afier adjusting for age, gender, smoking status,
WHR, BMI, systolic blood pressure, FBG, SCr, BUA, BUN, and HDLC factors, the correlation between CAC and retinal
arteriosclerosis still exists (P=0.048). Conclusion Al assisted analysis of retinal vascular diameter and degree of
retinal arteriosclerosis is related to CAC, which plays a positive role in risk assessment of atherosclerotic heart disease.
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F,EE T ERITE CACS # 5 (5) AR A& AT
KRR,
1.2 —MFERE

YR R R BRI ER R
| JEE L (waist to hip ratio, WHR) . & & K & |
& 5T 48 # (body mass index, BMI) Mt 45 & | 47 %K J& |
JicH % — A I
1.3 SR EIEHRE

KEZEHKMA ~5 mL, X HAL B ELL
# AL HITACHI 7600, B A B 5z 2 3 ) Wl =& i L &
(serum creatinine, SCr) . M & B ( blood uric acid,
BUA) i Jk % & (blood urea nitrogen, BUN) | [] & 3
Jit. % 8 (homocysteine , Hey) | % J i #% ( fasting blood
glucose ,FBG) . % J& 2 h 1 #% (2 hour postprandial
blood glucose,2h PBG) | ## ft i 21 & 1 ( glycosylated
hemoglobin , HbAlc) . % fIE [ & (total cholesterol, TC) |
H i = B (wriglyceride , TG ) |7 % & fiz & & 2 [ 8 (high
density lipoprotein cholesterol ,HDLC) 1% % J& fi & & i
[ & (low density lipoprotein cholesterol ,LDLC) ,
1.4 RFIEME CT RE

e BN, R R ARG A T 64 HE
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ATk AR IR 4 M, DT AR S B
A% (130 HUSCT {2 <199 HU % 1 4,200 HU <
CT E<299 HU % 2 4,300 HU<CT {4 <399 HU
A3 4, =400 HU 2 4 2) Wi Ry R, 20738
SRR B ik £ E Mg 8 4F &£ £ T (left main artery,
LM) . 7 # % 3 (left anterior descending artery,
LAD) . Z [l je % (left circumflex artery, LCX) X & &
AR 2 ik (right coronary artery, RCA)4 %, K f2 7 &
CACS, Agatston FR %% . (1)CACS=0, 7 £ 451t

(2)0<CACS<10, A & 45 1t; (3) 10 < CACS<100,
H B EAEA; (4)100<CACS<400, H & 45115 (5)
CACS=400, § £ £ 451,
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Bx &, FHEE Airdoc B 3457 AT K
sk iR R LM E, FRRERRRE
A0 9 ) Jiotk 25 6 3 2 i AR WK 30 ik IE #4141 IR
JE B ok TR P R 55 4L B YRR B R AL AL, AR R
EWMEREALE, 2R 52 4 KA FE o0 Bk (B
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Jik BT E k) SEFR AR, BB AL HF IE 89 Parr-Hub-
bard 2 X B AL B E F  3h fk 2 E (central
retinal arteriolar equivalent, CRAE) I ¥ & # S &% fik
Y & (central retinal venular equivalent, CRVE) & 1
W Ji£ 55 %% ik kb, (arteriole-tovenule ratio, AVR) ,
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EASHAANITFERBUAPAE (W2 LE) £, 1t
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IR xR, % 48 £ % % A Kruskal-Wallis H
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0.05 4 ZFARITFENL,

2 % R

3 CAC ER S HEHEKIEIRILE

CAC AR 55 M L] e m N\ % T T
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() P<0.05) ; Wi 4H 18] &7 9K K | Bk 45 Hey |
2h PBG . TC TG, LDLC 2% LG T2 8 L (¥ P>
0.05;% 1 f1E 1),
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1. AL #EIER &2 CACS
AN CACS=0, 5451k ;B S CACS=241, 5k ;C iy CACS=1 050, 5L,
Figure 1. Al assisted software analysis of CACS
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R 1. 12 CAC FRA N HBHEXIEIRILE

Table 1. Comparison of relevant indicators after

grouping by CAC situation

o % ey "

WL % 48.10+5.40  53.52+12.16  <0.001
B/ 6% ) ] 224(89.6) 250(95.8) 0.012
WA/ [ (% ) ] 56(22.4) 105(40.2) <0.001
JEEFEl/ em 86.75+7.70 90.80+7.98  <0.001
BB/ em 97.84%6.14  100.14£5.74  <0.001
WHR 0.89+0. 07 0.91+0. 05 0.002
BML/ (kg/m?) 24.73+2.42  25.65%2.50  <0.001
Wi/ (mmHg ) 122.07+12.18 126.58+13.57  <0.001
#FKE/ (mmHg) 75.74+9.40  76.93x10.24  0.175
Jikd (Y43 ) 77.12+11.49  77.18+11.25  0.959
SCr/ ( wmol/L) 74.19+11.47  78.73%18.70  0.014
BUA/(pmol/L) 367.97+79.04 395.07+82.45  0.001
BUN/ ( mmol/L) 5.67+1.07 6.12+1.35  <0.001
Hey/ (umol/L) 13.16+4.04  14.06+4.90  0.083
FBG/ ( mmol/L) 4.98+0. 88 5.38+1.03  <0.001
2h PBG/( mmol/L) 6.12+2.47 6.22+3.16 0.692
HbAlc/% 5.57+0.76 5.85+0.75  <0.001
TC/ (mmol/L) 4.9410. 82 4.89+1.13 0.569
TG/ ( mmol/L) 1.45+1.32 1.63%1.03 0.100
HDLC/ ( mmol/L) 1.40+0.33 1.30£0.27  <0.001
LDLC/ ( mmol/L) 2.68+0.74 2.67+0.83 0.901

2.2 ZWMMBESNEKE B R 5 H IR K IEFREL R
0 3y ik A Ak 288 0 0 10 0 Jk e ik 355 2
5L CACS H5A0 I JIE 5l Jok 18 4H i, AVR A5C AL 90 fs
SIKIEH AR, 2 AL R
415] CRAE .CRVE £ L5127 X (¥ P>0.05;

F2ME2),

2. 511 FiteER MR ERKREL B S EIS TR FERREL S

S (#) P<0.05) ;=

Table 2. Comparison of relevant indicators among 511

examinees grouped by retinal arteriosclerosis

L A 5% 5 Jk A 5 0 Jk AL A 58 5 Jk
i H IEH 4L L 55 A1 fifi {4l
(n=339) (n=114) (n=58)
. 0.00 8.02 13.26
M CACS
& (0.00,20.09)  (0.00,70.86)"  (0.00,82.89)°
0.02 0.02 0.02
CRAE (0.02,0.03) (0.02,0.02) (0.02,0.02)
0.03 0.03 0.03
CRVE (0.03,0.03) (0.03,0.04) (0.02,0.03)
0.71 0.68 0.69
AVR
(0.67,0.76) (0.64,0.75)*  (0.65,0.73)"

:a A P<0.05, 5905 3h ik 1E 20 e gt

2. AT 5 BhER 44 53 #7 40 ) B 4 ifn 5
A R AR Bh A3 0L I RS B i Ko TR 2068 g 400 I R A
LR RSN K B R 8 R ) Ik I R, AVR =0. 73 ;
C A0 o0 RS 5 Jk sk 9 55, AVR = 0. 67 5
D AL BEEh ki 4k, AVR =0. 63,

Figure 2. Al assisted software analysis of retinal microvessels

2.3 511 BlEHE ZIEtREMHEXES T

P A BN Spearman AT, 45 5 R
CACS 54, B CACS 541 W I | M [l | 7 Fl
WHR , BMI, 4 4¢ J£ . BUN, SCr, BUA, Hey, FBG,
2h PBG, HbAlc, TG £ 1E A K (r = 0.287.,0.249
0.188.0.259.0.185,0.195,0.173.0.105.0. 143,
0.096.0.607 . 0.307,0.242,0.324.0.132, ¥ P<
0.05;r=0.293.0.226.0.255.0. 193 .,0. 261 .0. 183 ,
0.194.0.186.0.120,0. 141, 0. 105, 0.308 . 0. 245 .
0.322.0.130,3 P<0.05) , 55|, TC HDLC £ ff
FHE (r=-0.110,-0.101 . -0. 157, 3] P<0.05;r =
-0.115.-0.104 ,-0.156, %] P<0.05) , 54 K /& .
LDLC JoAH &M (¥ P>0. 05) ; #8 W i sl fik A Ak 72 i
AR WY FE R B E WHR, BMI Y& 46 5 | &7 7K T
LM LAD ,LCX F1 RAC #51k #143, & CACS,BUN,
FBG .2h PBG. HbAlc, TG £ 1E M 5% (r=0.511,
0.215.0.176 . 0. 148 0. 124 0. 164 . 0.099 . 0. 134
0.212.0.148 .0.119,0.245 0. 124 .0.169 . 0. 187,
0.209.0. 121, P<0.05) , 5 TC HDLC .LDLC %7t
M (r=-0.132.-0.169 ,-0. 118, ¥ P<0.05),5
PR AR B k8 SCr BUA  Hey JoAH & (35
P>0.05;83),
2.4 CAC E& 5 MR M EFEXIEIRHAE XS 7

511 ZARKE 1) CAC 55 9% 5 40 0 B 1L 5 A+
FFG AR IEAT Spearman AH P43 HT, 45 R B8 CAC
L% 5 AVR A (r=-0.166,P<0.01) , CAC
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S5 A BT kR AL A 0 2 TEAH G (r=0. 199, P<
0.01), CAC %:2¢ 5 CRAE.CRVE JC W] & #H 3¢ %

(P>0.05;%3),
1.00
'—069

+0.39

MR B RRAE L
BCACS
RAC

- 0.08

-0.54

& 3. 511 Gk E B 154R B8 Spearman 8 3% 4347
T s P B AR AP A B % L FE AR A AR DG AL S BT T A5 - (L
Tk IBEAARER r (E LRI I S 0 (BN | BB
EEVOKIER SN R R SR
Figure 3. Spearman correlation analysis between various

indicators of 511 examinees

3. 511 &5E CAC FRS5MIR M EHXIEFRAIHEKE
Table 3. Correlation between CAC level and retinal

vascular related indicators in 511 examinees

A r P

CRAE -0.015 0.217
CRVE 0.022 0. 160
AVR -0. 166 <0.001
R 1P R 20k A8 A 25404 0.199 <0.001

2.5 CAC 5 MR 3NRKTEL B — JT Logistic [E13
S

Logistic [FIIH43T 27~ , CAC S0 5 30 Jhk fif £k
FETEAHICHE (P<0. 001 ) s TERLIE T AR A0 AR |
WHR ,BMI Y& 4 /% . FBG . SCr . BUA ,BUN . HDLC
I, CAC 5510 W 5 gl Jok B 4 114) AH 56 1 4K 4R A7 7E
(P=0.048) , H A9 [ 0 Jik B £k 43 38 i 1 A 52407
CAC A 44% (% 4)

3 4t i

O IE N CVD HhE E ) — 5, B 3
U AR A 1 R 3 T A R SO B e R

F 4. 511 BEFEKHE CAC S MARZIKTEWL K
Z 3T Logistic BlJ3 5 %7
Table 4. Binary Logistic regression analysis of CAC and

retinal arteriosclerosis in 511 examinees

Gl OR 95% CI P

A — 2.127 1.608 ~2.814 <0.001
AR 1.590 1.172 ~2.158 0.003
AL = 1.440 1.003 ~2.066 0.048

AR —JE CAC 500 0 B8l Jok s 0 P A DG 5 AR A IE T
ARRA AR B 2 AN = A O T AR ) R WHR  BMI IR 45
J£ .FBG .SCr.BUA .BUN .HDLC K%,

CAC AEN SN e O Pl AL XS L &, Je—Fh 5
AR I B IR AR DG s SR A RO Al S e 0o 11 B
WIFRAE, CACS J&—Fh Rz 2 1 CAC WAL 7
WL ERTEL 2R I R R PP 76O 0 0 17 XU
M E AR E, H B 2 BUS — 2 b 1% 0y ik m o g
7 1 T 17 ARG 5 7 SR T 58 22 A R i
o 5 P A ], S8 5 L DG A8 A, WD SO e &
R PUBNTCRE IR 5 & A A2 4 i 351 By 96 O 5 BUSR
B4 B2 R Ay, (B B4 IRV DA vk e = R A
M, TR SIS R AE R e 12 Wi A bt A B L
W By 5, RR T PR O A, R T 5 X — BRI, A
AT SHe s 22 i (87 P A 4R A D 1 R 4G 0 0 1l PR 7
ARBIKP , 4 CT $94

I, MG 22 SR AR AR 12 M358 CT 077 A ik i 5
PR R CT 5 Ab B AR AR % A T CAC
i A AN AT DAME B ) 45 4k 2 5 & A 0F
CACS , iR AN INER 1 555 S 43 48 ) 51, 3k ] 30 By mig
TG PR 22 0 i 00 i 2 A 5., BRI T IR A 35 1 %
TR A 52 SR T IR S B CT R i A
LA 5 B0 AR /WA 25 L, B 28 A 8 L IR 97 R R Y
B, AR R BT AE AR 560 95 - 3R AR B 1 75
B ANIAYT ™) I HIR RS FR AR AL 07 e MR RS 9 o 5
YRR G TR, AN TR AR o R s IR =
HORAEE AR AR AE R . I AR B 4 U AN
R AL & Rl 515 Z R 7 R R E LA, il
1 HR P R OB () TR B 2 ), R A Mo o i A i
RS FEAE AR G B A5 | SR I A 2 W R, )
BRI, By 85l vh A i 90% % >k A
FEE2EFAR, H R AR S W T M08 A 32 0L 2
W5 S A, AT AT B 4 O 0 58 11 5 K
AR ARG A, BN 0 A R AR T, R AR
AR 2 — 26 R ) 3t T i Al T, B 2T AL
R, KA R0 TA X ARME RGN EE
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AL B L 46 63 40, A 0 TN R A ) 3 2 (i 8 ik 9
TR PR I ) 0 200 ok %) 28 A (CAn 08 o i 8 ik e
78 ) S RO I8 PR (AN BB ko 78 ) AR A
FERETI £ 2 CVD SFEFISET- Y R A W
FEFRM BRI 7 AT AR AL 4 CVD RUBS (R 2 A Ak
TF,A0AE R v A ) R BB VD R
WER B 5% 50 CVD RS T B AL Rim
USSR T — R R A 2 B AR R R T
W CAC FIAFAE , UE B AL I S RS T 1 kg — Tl A X 7
L H IR ST R CVD KU 7 AR R
AR5 R U T AIGF)  CT G A B MR JFS R AR
G RS NTEVE A L8R %, & BL CAC I 4F
W% WM KR LR ] WHR  BMI 04 & SCre
BUA .BUN .FBG  HbAlc % JC CAC 45, vl fE 54
BEANIBIT K, AL AR A3 40 200 I 25 3 7 & A el A
A FRTIREZ W Ok | LA 2 Ak, TS B0 A
EEE PR AR A BT KA 1% S | ik
Pt NE A I SN | K I S
Khazai %5 BF5% 0,2 W 76 4 1E 32 B2 57600995 1 B [
TG B R R PR R L B AR 5 CAC
HERRAH G, 4R M PR 975 S5 5 1 AH DG M B 5, R I T
CAC 5&HiEZ W Z AR, AW ZHA
IR J5 9y ok REE A | 0 T 65 5t Pk 4 o 53 400 IR0 5 o ik
IEH B =4HA] B CACS AVR 232G 4055 X, (H
CRAE .CRVE 2 5 JC B i Ze i 2% & SC, mTHE ) 2
CACS AN[A], 1L o J65 5y ik ol £b 72 B2 AN [A], AVR L AN
[F] , L A I i 2 e bk B A TC R R S i, AR F 5%
oA R CAC %905 AVR 2 HAE, 5
L A 155 2 Jk A Ak 52 E AH G, 1T R H T e bR Sl ik S
AU TR IS R Ak, 00 D) 55 8 Jk A8 A 288 /N (400 o
KA A A0, S5 AVR (RS W2 A A
[ CVD % K i fa e P A Uk iF 58 B
R CACS 25905 W AR 52 TE A5G , IR ) A A 27 48
ALK CAC ™ HE, CAC 5 Hey MIIEH
KArMT 4 e 5 Scholte 25174 [R5 45 R — 2K, T B
1T Hey 2 -3 WLAN e 33 5 1) SR 3000, vl 75 AR 2%
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