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[(HWZE] Hry HehEs 0K (ultrasound cardiogram, UCG ) # WA bR 32 3l IR FR N 4212 b 2 B
R ( type 2 diabetes mellitus, T2DM ) 5 Ff: 5005 ( coronary heart disease, CHD) fI%RE ., J71:  RAR
- % FRAH G BET T4 , 99 2022 4510 J] 1 H % 2023 4 10 J] 31 H# N R K240 s B2 Be O i 4E R
B ABEIA T RER S kaE s B . I 24k 440 fi, Horp 12 T2DM 45 3 CHD (T2DM-CHD) f835 217
o], gl T2DM ffieg 223 4], BB R 7 3 Fe sl B 187 4], Hivp T2DM-CHD f8% 91 {4l , #i.zli T2DM
B 96 il A RAE B E — I RPORHA UCG & I8 45 , Geit 43 #r 4 5 UCG $545 5 T2DM 4 Jf CHD
ARG , i 32 10 AR M 28 T T AR (area under the subject curve, AUC) K/NEFEIRAETINFE b5 , i
— e T2 Ul SO W e v . 85R  Fr A UCG f5br B £ 30k sE AR A E 3l ik
TEFR NS I IRE Br 20 IR) BAT 28 1 22 57 (P<0. 05 ) o [R]IN, e I B 5 19 ZH A0 12 Wi B 4 35 AH O ( P<
0.05) . EBIKIIANEXHS W31 AUC 5K 0. 920( P<0.01) , Utk (0. 819) Fe 4 (0. 843)
e, VI8 23. 00 mm, Y] S BHEIZ W TR %8 90.37% . 8518 3R AR VE R — 300
T2DM-CHD S35 F G R, X T2DM S350l £ S iR N 12 <23. 00 mm B4 CHD AYATREM: K,

[RSBIR ] 2 AUBEIRIA ; bR sh Wk AR ms A v O IR 5 O IR 7 5 32 sh e aR
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Performance of aortic annulus diameter in diagnosis of T2DM with concomitant

coronary heart disease
LI Jiarui', LIU Xuan®, XU Haifeng 'First Clinical Medical College, *Department of Endocrinology of Affiliated
Hospital, Xuzhou Medical University, Xuzhou, Jiangsu Province, 221000, China

[ Abstract | Objective To investigate the performance of a common echocardiographic ( ECG)
indicator, aortic annulus diameter, in the diagnosis of type 2 diabetes mellitus ( T2DM) complicated with
coronary heart disease (CHD). Methods A cross-sectional study was conducted on the patients undergoing
coronary angiography in Department of Cardiovascular Medicine of Affiliated Hospital of Xuzhou Medical
University from October 1, 2022 to October 31, 2023. A total of 440 patients were included into a training
et, including 217 with confirmed T2DM combined with CHD ( T2DM-CHD group) and 223 patients with
simple T2DM ( control group). In a ratio of 7 :3, another 187 patients were selected and assigned into a
validation group, including 91 T2DM-CHD patients and 96 T2DM patients. Their general clinical data and
ECG indicators were collected, and the relationships of ECG indicators and coexistence of T2DM-CHD were
analyzed. Receiver operating characteristic curve ( ROC) was plotted to identify the best predictor for the
coexistence with area under the curve (AUC), and the cutoff values and their accuracies in diagnosis were
further determined and verified. Results Among all ECG indicators, only aortic sinus and aortic annulus
diameter showed statistical differences between the T2DM-CHD group and the control group (P <0.05).

Significant correlations were observed between the above 2 indicators and the diagnostic types of the 2 groups
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(P<0.05). The AUC value of aortic annulus diameter in predicting diagnostic types was 0. 920 ( P<0.01),

with a sensitivity of 0. 819 and a specificity of 0. 843, and the cutoff value was 23. 00 mm, which had an
accuracy of 90.37%. Conclusion Aortic annulus diameter is a pivotal predictor for identifying T2DM-CHD

patients. The T2DM patients with aortic ring diameter <23. 00 mm are more common with concomitant CHD.
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2 diabetes mellitus, T2DM) ", 7£ T2DM ()3 &4+,
A 2 B R R R IR B ki
& 5 ( coronary arteriography, CAG ) J& 12 Wi 7 .0 %
(coronary heart disease, CHD ) ¥4 45 ¥, {H B H A 421
PEAE 9% R AR TE 5 & O R R RN K e 2 A R
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.03 E (ultrasound cardiogram, UCG) S I IR I
IR O RS A F-Bez — , HORRC IR e ) A= 2 g 3
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Febn, I EATTZE B T2DM-CHD I 9R4CRE -

1 #RSHE

1.1 MRuz%E5%%

A5 R i 19 - % BB 7 580 DA 2022 4F
10 A 1 H 2% 2023 4F 10 H 31 HRMERK MR E
B O 158 P BHISTE A BE I TA TR 30 ik i 52 1) 28 5 R ok
SRS . T2DM-CHD 490 AdRifE: ABEfE 4 CAG Ri2
Wk CHD; HAF & [ 2 OB PRI B i 48 ma (2020 4F:
Ji) ) X+ T2DM BF #2755 % A B 812 W oA T2DM
B ORI T RS R CAG FRIEE, &£
o0 BN 1] S5 AN 1) A e < Ep oA 1. il ) o B D S )
SEEAR Bl ik B L 3 B4y I M A B =50% 12 W1k CHD
gl T2DM 9 AbRiE: ABeJG CAG ARBHTE R T2DM
e
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P ot P 2 4 R 22 O 2 A% AL E (HiE 45 - XYFY-2022-
0539 =),
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UCG 2% fH Philips-EPIQ-7C, M HL T9% i i 5% 7
FHEEE AT s PR UCG $845 : Tt £ sh Bk 42
FaWkENR  EIKRA N L AAR b
TR E AR A R AR R 6] R R
(interventricular septal end-diastolic, IVSd) | /& = Jii B¥
JE & ( left ventricular posterior wall end-diastolic,
LVPWd) 450> = fi ) 18 (right ventricuter autflaviract,
RVOT) Hifa 2 A B AL A AL £k,
S AEL . S RO MR 25 R E I
UM AW I PO BE T i L (T (o) |
IR ) BE T K R HUEE (') o
1.3 UCG n &84

ZeE K YT M B (mm) < TSk 5
WkSENAR BB BRR N A ERIGR LR VE
(] B J5E 38 A i BE R (RVOT FifJe 4o (AR DU S L
YI 4 . A=A G0 A AR DRI
DI PW & (m/s) : S PRI . O R DU L)
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FH (area under the subject curve, AUC) 3¥E4 UCG A%
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2.1 —#FH

YIZREE NN R 191 440 f51], Horb i 12 T2DM 4
Jf CHD ( T2DM-CHD) %% 217 {4, B 2f T2DM 2 %
223 fii] , PHLLA B GERFANAR S P A 0 3 0
AN A= (WA 5l SN & I N S S S (1=
F R o
2.2 A UCG ¥ & #4769 14k

Mann-Whitney U £ 39 X} UCG 45 30l & 45 5 2547
For e, e 4 () HAT W 22 R de bR (& 1) o 45

W BRI RSN EERER LERER AR
JEBEIELEE RVOT R G R fA = AL A R4, gy 7 Tidg
R E G FE L (P<0.05,%2)

K ZJC Logistic [m] =45 Y 28 [) % 5 35 22 7 19
UCG Kitefgtritir 2R R b, st AT
F 1R R 2= R B A G E TR 2
2 UNAERY PR O R AR AR R AT A I, DA A5
PS5 ROV T o AR IE I P22 TR R A3 HT 25 S i L
3, Hp F ks e | 3 sh DROREFR P9 A% 5 1 45 bR
A EA B EEE S (P<0.05) , — GOk 1R 4
XSS ATCH R (P>0. 05)

F1 MAZRE—WELRBABELE [M(Py,Prs) ,#1(%) ]

Fehr T2DM-CHD(n=217) gl T2DM (n=223) P
SEWS % 63. 68(56.00,69. 00) 54.68(48.25,62.00) <0.001
PEres 135(61.99) 105(46.90) 0. 002
L/ (R4 75.20(67.00,84.00) 72.03(65.25,78.00) 0.013
W 4 H/ mmHg 141.00( 120. 00,162. 00) 133.99( 120. 00, 144. 00) 0. 100
&7 8K ./ mmHg 78.00(70,92) 80.16(72.00,87.75) 0. 602
LR s 57(26.70) 103(46.50) <0.001
R ) sk 22(10.30) 46(20.50) <0. 001
TR S 27(13.15) 32(14.50) <0.001

+ MV E i 7 3
W E

E
<MV
=

79.6 cm/s
3 N#E 3 mmHg
W [ 162 ms
< MV A 7 %
HE 61.2cm/s

)ik 1 mmHg js

TIS0.6 MI1.4

-Ivsd 1.02cm
-LvIiDd 4.63cm
- LVPWd 0.901 cm
EDV (MM-Teich) 98.8 ml
IVS/LVPW (MM) 1.13

+« W E” @& 851 cmis ¢

RV. &% ,IVS; €1 %, LVPW. £ 54
A2 R ENE +  TEHRBIENE, X EFHREANE, * TITEFHMRAE;B A K@ E IVSd A £ | k5
J% (interventricular septal end-diastolic) ,LVIDd % £ T 477k X 9 M 42 (left ventricular end-diastolic diameter) ,LVPWd % £ &%
)& %% )% £ (left ventricular posterior wall end-diastolic) ;C: & R S by@ bkt % L3 & e A4FK T, A M A up ) — % 3%
WAL R D: S RIS @AR SEMF e A K IR E M IR AT KT IR i e/e
1 UCG ZEKHPIE M BB I8 Koo R MO YIE N £ ER
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Fx2 WMARFLEBFRETIEROHBEEEE [M(Py,Psys) ]

¥e k% T2DM-CHD(n=217) A T2DM (n=223) P
FE Ik H4E/ mm 33.83(31.00,36.00) 32.17(30.00,35. 00) 0.341
F g hkSE M1/ mm 32.41(30.00,35.00) 21.69(21.60,22.00) <0. 001
F= BN K ER P42/ mm 20.72(20.00,22.00) 32.06(30.00,34.00) <0.001
e E R EA%/mm 46.85(43.00,52.00) 45.69(43.00,48.00) 0.210
7 b5 il 5 42/ mm 37.28(35.00,40.00) 35.01(32.00,37.00) 0.135
%% ) B L BE/ mm 9.68(8.75,10.35) 8.90(8.00,9.70) <0.001
7 % 5 BE/mm 9.12(8.00,10.00) 8.74(8.00,9.50) 0.573
RVOT Hij 5 1%/ mm 26.79(23.00,28.00) 26.76(26.00,27.00) 0.614
HELEAR/ mm 34.07(32.00,36.00) 33.26(31.25,35.00) 0. 063
1 b5 e A A%/ mm 36. 54(34.00,39.00) 34.07(33.00,37.00) <0. 001
FHNKRT S/ (m/s) 1.51(1.22,1.61) 1.34(1.29,1.37) 0.003
TAIIEE e’/ (em/s) 6.60(5.55,7.30) 9.47(9.00,9.50) <0.001
TARIRIAIRG €'/ (em/s) 4.99(4.40,5.20) 6.53(6.00,6.54) <0.001

%3 T Logistic @354

15 k5 B Wald P OR(95CI)
AL 0.322 3. 495 0. 062 1.380(0.985~1.933)
PE 5 0.136 0.143 0. 705 1. 146 (0. 566~2. 320)
DR 0. 005 0.151 0. 697 1.005(0.979~1.032)
I s -0.002 0.032 0. 858 0.998(0.981~1.016)
W A 0.024 2.215 0.137 1.024(0.992~1.057)
el -0.030 0.198 0. 656 0.971(0.851~1.107)
FahhksE N -0.092 3.999 0. 046 0.912(0. 833~0. 998)
F ORISR N AR -1.121 62.916 <0. 001 0.326(0.247~0.430)
2% (1) i S 0.182 1.328 0. 249 1.200(0. 880~1. 636)
Bt E 0.037 1. 101 0.294 1.037(0.969~1.111)
F Bl ARt 0.289 0.529 0.585 1.335(0.473~3.764)
TR BE o -0.068 0.038 0.537 0.934(0.753~1. 160)
TARIRIRAIRE e -0. 194 2.437 0.118 0.823(0.645~1.051)

2.3 EHMRE  EZFHBRIMIRARL FHAR R IR AL 0948
KPS HT

Spearman JEZHAASENE 53 BT R UCG Hh 3 ik
FNAE (r=-0.201,P<0.001)  FE B IKAEIRNAZ(r=
=0.735,P<0. 001) PHIGLH5 A5 25 55 P A0 5 12 1 35
A,

2.4 EFHPREFe £ 3 BRI 2T T2DM-CHD 5 % 4
T2DM &4 i 3K 4%

3 ER PRI e naz il ROC Hh4k, A E
1%} T2DM-CHD 5 .45 T2DM 2 W7 1) o P . 45 51
R EPKSE RS 0. 297, FERAER 0. 326,
AUC 3} 0. 615(95%CI ;0. 562 ~0. 668 ) ; 3= 5 ik I 34 14
& AUC 5K (0. 920) , SUdkd: (0. 819) A5 (0. 843)
Ik, WL 2,

HR A 3= Bl kAR ROC iy 2 xsf b7 14 B0 FRRR 7
PEVFE L8485, JEMiA% 1 FH T2 T2DM-CHD 55
4l T2DM (Y] o 82k 28848 B0 S KA X L 1 2

SO A2 23. 00 mm, H 2 K Z 5047 b 1 3h ko
PRXS L FA (] 28 K B<O, IR 45 i 25 3 Sl ko3 42
<23.00 mm [}, 2 W T2DM-CHD fya] gk K. il
Xt 440 1] (835 BT B 52 B VDR EAT IS W 2 R R
9 88. 41% , FHAE U fEL >y 83. 57% , BA 1k T {6 A
82.82%,

1.0 — EkENR
— RN AR
0.8 — BHLL

0 02 04 06 08 1.0
155

B2 EREARMEBIANZAT T2DM-CHD 5
B4 T2DM 2 i) ROC # £
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2.5 Piin s ey E A EIEIEL R

TE B E4E AR 4 23. 00 mm {19 Y1) 45 0 W7 o o 2
AR BN AR 187 4> T2DM (R Bl FEA
169 /™73 5 RE 1% 38 1 0 8 = By JkOIRE B P A28 o A ) i
R EA CHD, Hr 7 91 5] T2DM-DHD 5 {51
IERIZ I 82 i, £ iRZ K 9 5 7E 96 4] T2DM 55 141]
o IERRIZ I 87 B, B iR1Z T 9 il Hh G AT WLAE SRR
e, WERR A 90. 37% ., FH: FLIAEL A4 90. 11% | [
PEFIAE 24 90. 63% | fUE M Ry 90. 11% | H¢ 53 14y
90. 63%

3 e

BEIR 2 CHD [l fEf R 22—, 5 IR IR
o3 E40 B B, BB B ) JBAFE O I A7 XU 184
M 2~4 457 MeAh, AR LR IS A
LRGSR R MR, 76 B 247 1E CHD [ AR,
Gl 4 I T2DM i, JLHiUS o e gl CHD 8195t
BE PR FR B AT, BT X0 AR B A [R] B b X
BRI 22 5 Bl R 8 8252 CHD i A 53 A7 7E
CRFEAY B R A R At 2 R R
okt w2 B et bR Bt ik CTA 254 0 42 2% H 55 53 A 7 v
U BB AE NG PR b 3538 {6 F A4S A 7 i g An v, 4R
F|—Fp 0] LA 2 T T2DM-CHD |9 i 7% 48 b1, %
T2DM FH & FERI BT ia o B T EENE X

UCG Ko 20 68 75 R 3k & F g BE &4 N, Xz
R B R HEA T TOED) T 4 4 255 o O A S5 4 1
S8 JEA 6 35 MR A, TR A O I A5 92 95 1Y)
fifed) AR e HL L R B 122 W sk, H UCG &
o TR AYE AT E A EE A R BIEIT AL
FaJ R 3k T e EL R A R A i H o T DA, DA Sk FE A
R T2DM-CHD 835 i i 7 i A BsE & 3, FF H.
TR A5 A8 T R )

AHFFELLE A2 UCG {E BRI SEmE , YR A ST
TR AT FEARTE T2DM-CHD F1 T2DM 786 25 58 2 r 4 4
FMEo I LA BB e W He R B, FRATT A B
T 5 T2DM-CHD HH Ve B & 3545, 0t — 2148 T
EATETI T2DM-CHD B (3L HE ., £ 1% 46 15 35 41 ¢
HIFEPR A, E KRR N AR 1Y) ROC {h 2R i i K,
UM AR S R I e . X 3R FE B oA N 42 mT
RERCM i A T2DM-CHD (A J1f8hr. AR #t—2
WiE T 3 30 kol 3 N A2 <23, 00 mm B AR O B A
T2DM-CHD {8 5548, H V) A 56 50E 12 W 09 HE i R
90.37% , X—RINIGIRE BRI TEHEWNSH, 0]
DAHE Bl 5 A LR 51 T2DM-CHD H 3%, M SR B
B B AT A BREE I . SR, FRAT TR B R 3, X —Y) 5,

(ELAA B 2 AT 75 A6 T8 RREAS Hh b A 7 ik — 20 B0 ik FH R B
DI PR AR I R i e R M R e SE e, R, FRATT
FFHEAT 5 132 B BIF 92 2 M6 4iF X — & 31, Jf 2 T2DM-
CHD ¥y LI i 2 F s BRI RS ME 38 220 T A
WFFEIY H AL R T 40 ey 3 1 48 75 i 5 T2DM. i 3 v
CHD W= i@ NBE, B LOZMFE 245 502 5t id A T e 4l
CHD &b/ it — 5T o

1 2% F T2DM-CHD fRF 58 580 % FAHL #2F >
Tk T 22 b SR AR T R — RS B R G B T R
FIRIFSE . M4, JIANG 210 5% 3 T 5 4R 3 ik i+ b
Wr 218 5 I R B ) T W B R iy ik, PEAL
FTERBNKBEPERIRIR AR 2 R B B
P43 (SIS) FBIRAE T3 (SSS) |, ATHAIAS [R) e 1R 3 ik
PEH R AR M AHE . XAk A RE D2
T 7, XFF T2DM 4 56 Rk 3l kot # 4 A £8 35 1 1ifs
R A A & B E X % — 7 i, GONZALEZ-
JUANATEY 21V R 1 SR 15 5 AL B AL A5 2 ST R
X L9 D7 T A R 25 A AL B R T SR B 3 AT, e R
HFEEAROIMAE S (MACE) & AEFCH) 6 MEk:
RIZR 5 T2DM FE35 o I 4509 s ™ o 8 A G, 1
fBITIR 2536 97 /& MACE KA MR R, LIk,
FAN 45" 7T AN T RERG TIDM H % 500
DRSS PO AR TR, A T AR I 584 4 ) AUC 2R 0,77,
TEMRREAREE K5 0. 80, 785 4> 1 7 (1 i e 42
B AUC 24 0,71, SR, b AR AU (1% 75000 4 g 38 A%
WEFERY 0. 920 WEAIG . (EAF TR M E, KRk RIFR K&
P UCG 545 il T2DM-CHD 4 4 E B 58,
AWFFRIAN 73X —25 1, IFUE T 3 3 BROREFR N 42 &
fifi#y T2DM-CHD )45 11345, 5&F T2DM-CHD 3%
F B EER AR 45 /N B G2 R L SRR, $% T2DM
Je CHD Je A= Jg 0 LI AN, — 28 5 91 BRE B
O AL A RO JUE St i, DT S 3R B S A
I RE A B A, U 1 S A Bt A4k AL 2R 45
LA % = Bh I A 2 O JIE A2 B 0l 9 b i ) BRI
B MO 5 R AR

AWM AFFELL R AN QAR A IREA
AERT T8 B RE S S I AR B 2 2 7 ik 5
T/EEAS G5 SR B TG BEAS i, RS B 12 W 1) s i
1T RAEA R FT FD SNSRI ; @A SCHUE 40k
YT B T LA 9 R T 790 5%, T RE £ A
PRy, - Hic Sf i & A= 105 158 st T B2 52 ) )
e 5 FE T SR 5 A 5 AR SO I P SR
Al o B BZ R FEAS B IF HR Rz ke
JE LT AT 4 O AR B BRI
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