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1.2.2 xBEEHE  BEQZPCIAHITTEZM
RS E T (troponin T, TnT) FKENAL (brain
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FoK Bl D) T L0 EAT A AR 28 e A e
i I Bl 1 SR R DT R P Y EAT XK, OF
B HIELUZIE, LI EAT IR 4 RE A IF 5K
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GLS) . % {& J& [1] i A% (global circumferential strain,
GCS) B # AR 4% 0] 1 A% (global radial strain, GRS) A9
e S BT R L R B TRIAR , SR PR T 17 45 B
O WUBERY, 315345 759 Be 0 3l JT 3 PN A0 e (10 A2
AR

1.3 Sit=F4E R H Shapiro-Wilk £ 55 P-4l i1
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Fig. 1 Representative images of EAT thickness
measurement and LGE of STEMI patients

A: Measurements of EAT thickness in the grooved segments at
three different locations in the horizontal long-axis plane (left AV
groove, right AV groove and anterior IV groove) ; B: Measurements of
EAT thickness in the grooved segments at three locations in the short-
axis plane (superior IV groove, inferior IV groove and the right ventricu-
lar free wall) ; C: Representative LGE images showing the absence of
MVO in STEMI patients; D: Representative LGE images showing the
presence of MVO in STEMI patients.
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IBM 2% 7)) Fl MedCale 20. 1 2 ( H B MedCale 23
FD AT HT . AU P<0. 05 h 2= 54 Gt X
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2.1 WABRMNELZEREE mAWA 139 6E
H L RIE R B AAAEMVO 43 24, Hrp A MVO 44 85
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2.2 FWABMNIEERERISEZERLE AL
Y2 S 80 T, AR 20 i A B 4 HE (. (neu-
trophil lymphocyte ratio, NLR) ,CRP A TnT W {75 %
HRFES 225, SMVO4 ML, MVO 4
NLR (P<0.001) FlCRP (P=0.040) /KFH &, $25
MVO B3 RAE R R RIZL . A A 3 R R AE T
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2.3 WAHABMCMREXSHEILE 7ECMR &I
SRR, 5T MVO A L, MVO 4 HA 5 KA FE5E
Ifif 1 (P<0. 001) \LVEDVI(P<0. 001) Fl LVESVI(P<
0. 001) LA B B 19 LVEF (P<0. 001 ) 5 1M 75 )3 48 23 Hr
H, 5 MVO 4 F 8, MVO 41 GLS% (P<0.001) |
GCS% (P<0.001) LA & GRS% (P<0. 001 ) ¥y 55 (
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Tab.1 Comparison of clinical baseline characteristics between the two groups [n (%) ,%+s ]

Parameter Non-MVO group (n=54) MVO group (n=85) P value
Age (years) 59.37+12.79 62.55+11.91 0.138
Male 45 (83.33) 72 (84.71) 0. 829
BMI (kg/m?) 25.07+2.43 24.97+3. 06 0. 828
BSA (m*) 1. 83+0. 12 1.81+0. 13 0.299
Arterial hypertension 26 (48.15) 45 (52.94) 0.582
Diabetes mellitus 13 (24.07) 36 (42.35) 0.028
Smoking 33 (61.11) 48 (56.47) 0.589
Family history of CAD 3 (5.56) 3(3.53) 0. 567
Hypercholesterolemia 18 (33.33) 26 (30.59) 0.735
Clinical signs and symptoms of angina before myocardial infarction 16 (29.63) 24 (28.24) 0. 860
Prior cerebral infarction 3 (5.56) 3(3.53) 0. 567
Previous stent implantation 3(5.56) 3(3.53) 0. 567
Systolic blood pressure (mmHg) 128+21 126+20 0. 640
Diastolic blood pressure (mmHg) 82+13 82+13 0.989
Heart rate (bpm) 81+16 83+18 0.519
Killip classification
Class | 47 (87.04) 72 (84.71) 0.703
Class Il 6 (11.11) 8 (9.41) 0. 746
Class Il 1(1.85) 2(2.35) 0.843
Class IV 0 3(3.53) 0. 163
Medication after infarction
Aspirin 54 (100.00) 85 (100.00) 1. 000
Clopidogrel 14 (25.93) 24 (28.24) 0. 766
Ticagrelor 40 (74.07) 61 (71.76) 0. 766
Statins 53 (98.15) 85 (100.00) 0.208
B-blocker 34 (62.96) 63 (74.12) 0.163
Nitrate 35 (64.81) 61 (71.76) 0.388
ACEI/ARB 35 (64.81) 56 (65.88) 0. 897

to-wire time) & [ 78 & #E 17 HL [ R Logistic [71 15 73
My, &5 5 B B PR \NLR .CRP . TnT AYWE{E 220>
EAT Jit it 15 £02 MVO JE 5 1 f& i [ 2 (P<0. 05) o
PLPAIR 2 A Hr i P<O. 1 RARiE , WA Z R R Logistic
1S 43 B, 768 IE 48 N O 2R AiF J5 & 80, NLR
TnT WEH S 720 EAT J5t 5 48 B2 MVO JE 1 il 37
G R 2%, T R MVO & AR B3 e T R 1~

2.6 ROCHIZ&AH EATAHEZE & NLR, TnT
WA X MV O & A= B T AN {038 5. ROC i 443
Bri7m , 76 EAT AH2C S 40, 720 EAT Ji i 75 201
A RE L F EAT R FL(AUC: 0. 835 vs 0. 787, P=
0.048 1,95% CI:0.000 398~0. 094 6; [81 4) . 7.0
EAT [ &35 505 MV O JE A7 7 A fd L 37 i #H ¢

PEo PA>21.276 8 g/m? Ml FHE , HoXF MVO 7778 1)
) R A R P 43 R 80. 0% F1T9. 6% T
535 LANLR TnT WE{E 750 EAT B 48 80O il &
6 b5 2 1 ROC i 28 & B mT DL & B0l 4 48 A 75000
STEMI % R J5 MVO & 419 AUC{E 4 0. 863(95%
CI: 0.794~0.915, P<0.001) , fi{ /&% Jy 80. 00%, 4¥
S8k 81. 48% , HL T A% E =5 T NLR(AUC: 0. 863
vs 0.699, P=0.000 1,95% CI: 0.080 1~0.249) }
TnT W {f (AUC: 0. 863 vs 0. 703, P=0.000 9, 95%
CI: 0.065~0.254) , W& = T /& .0 EAT Jit 4t 45 44
(AUC:0. 863 vs 0.835) (£ 5 &l 5), Likgh Rk
FR 250 EAT 8 500 MVO . i EL AT 45 v i 3 0
Rehie, HLRL G s i TS RE A T B —F5 45 .
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F2 PMAXKBERESM

BEERARE [n (%) ,7+5]

Tab.2 Comparison of laboratory and angiographic characteristics between the two groups [n (%) ,x=+s]

Parameter Non-MVO group (n=54) MVO group (n=85) P value
Hemoglobin (g/L) 143.00+14. 86 143.10+18. 55 0. 671
WBC (x10%/L) 10. 20+2. 47 10.41+3. 01 0. 804
Neutrophil (x10%/L) 7.34+2. 56 7.95+2. 84 0.200
NLR 4.43+£2.30 6. 19+2. 31 <0. 001
CRP (mmol/L) 5.06+2. 26 6. 04+2. 68 0. 040
Platelet (x10%/L) 221.50+53. 83 211.40+79. 34 0.118
Total cholesterol (mmol/L) 4.59+1.03 4.57+1.07 1. 000
LDL-C (mmol/L) 2.93+0. 96 2.79+0.93 0. 366
Creatinine (pmol/L) 71.19+15.39 70.36+17. 44 0.775
Peak BNP (pg/mL) 163. 50+261. 80 184.70+237. 20 0.219
Baseline TnT (pg/L) 1.57+2.47 2.42+3. 15 0. 162
Peak troponin T (pg/L) 3.67+2.51 5.32+2.58 <0. 001
HbAlc (%) 6.09+1. 09 6.32+1.43 0.132
Fasting glucose (mmol/L) 5.98+2.43 6.33+2.29 0.138
Infarct-related artery

Left anterior descending artery 25 (46.30) 48(56.47) 0.242

Right coronary artery 21 (38.89) 27 (31.76) 0.389

Left circumflex artery 8 (14.81) 10 (11.77) 0. 602
Multivessel disease 3 (5.56) 2(2.35) 0.377
Symptom-onset-to-balloon time (h) 6.43+5. 69 7.54+8. 45 0.174
FMC to wire time (h) 2.17+1.42 2.76+1.91 0. 067
Initial TIMI flow grade >1 13 (24.07) 15 (17.65) 0.357
Final TIMI flow grade 3 48 (88.89) 74 (87.06) 0.748
Syntax score ( points ) 14. 94+8. 86 16. 68+7. 50 0. 065
Stent implantation 49 (90.74) 80 (94.12) 0.453
No. of stent per patients 1. 17+0. 67 1.24+0. 57 0.310
Stent length (mm) 33.86+16. 82 34.35+14. 62 0. 658
Stent diameter (mm ) 3.05+0. 45 3.07+0. 45 0. 989
Collateral circulation 6 (11.11) 9 (10.59) 0.923

AWFFEHGE T HT CMR 21LAY EAT B934 4K
FHEEZH S O WAL JG MVO I S 6 £ o il X
139451 STEMI & & 1 5341 , & BLEAT & EAT ffar ,
HR A2 0 EAT T fa i STEMI B PCIAR 5 A S
KHMVO., £ & Logistic 144 #7 #2785 , NLR .
TnT WEAE M 220> EAT JiT £ 48 B0 MVO JE B il 57
fER 2 s ROC fh 227K , 260 EAT i 45 B H
il EAT ZECEA s i B AscRe , /T VE I MVO & A4
(AP E R0 PR 7

EAT 2 S48 56Kk sh ik Ao LAY g 7 H 29, 3 o5
T WEFR T 80%, 5 0 WAL ZE GG A , i S AR 2l ik
(53 AR, A UL 71 A A7 R e+
Wi FRARAS S Sk A AR b P i S A BRI R . 5%
162 2 AR E EVPAL EAT A9 £ 5 FB, R EA 5

L BHEM CT P CMR"™ 4% ik . CMR B
2 A B ORI 5 , RAF LSO LR, AT 5K
Mo Z 4 i, H BT & EAT & 2 1Ak Y
S AR AR RAT B2 SRR

W £ 09F 55 7 2k 22 10 00 R 7 2% S IR 3 fbk
SRAERE AL B FE R R 2 o IEH I O F EAT 4300 i B¢
2, U0 T KA E AL LT e AL (B AR RS,
EAT 3 23 43 906 A5 9 15 M 43 02 a3 5 Jik 2% e 1 8 fik
SRR AL E Y S Toya et al'™ ' F] F CMR & #LAS[A]
TR EAT OB 1 368009 A AS [R) B B AR AR 1 O, 42
7~ EAT ZE S IO LR i B2 24 E . Z250R H
B CT AL EAT BURF5E R W EAT B 5 .08 5
AR AFAE AL 4R S S IE A 56 . T
43 FIF CMR DAl EAT A9 BF 58 2045 H A0 s 9 25
1l Biere et al™ F ] CMR 43 #f STEMI £ # #)
EAT, %3 EAT(RFR>33. 50 mL) 5 A UAF L T
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Tab.3 Comparison of CMR data and epicardial fat quantification indices between the two groups (x=s)

Parameter Non-MVO group (n=54) MVO group (n=85) P value
LVEF (%) 54.67+7.24 43.29+9.78 <0.001
CO (L/min) 3.51+0. 82 3.44+0. 94 0. 654
LVDd (em) 5.31+0. 48 5.37+0. 48 0. 507
LVEDVI (mL/m*) 54.11+14. 50 64.44+15.23 <0. 001
LVESVI (mL/m*) 24.8418.92 36.97+12.25 <0. 001
Infarct size (%) 10. 90+4. 72 24.49+10. 19 <0. 001
MVO size (%) 0+0 2.99+2.71 <0. 001
GRS (%) 48.86+16. 34 37.85+15.57 <0. 001
GCS (%) -21.25+4.77 -14.91+5. 21 <0. 001
GLS (%) -21.02+9. 13 -15.50+7. 26 <0. 001
EAT thickness (mm)
Right ventricular free wall 5.25+0. 66 5.46x0.77 0. 107
Horizontal long-axis plane
Left atrioventricular groove (mm) 10. 31+1. 31 11. 86+1. 46 <0.001
Right atrioventricular groove (mm) 12. 84+1. 46 13.17+1. 62 0.222
Anterior interventricular groove (mm) 6.67+1.07 6.82+1.24 0. 465
Basal short-axis plane
Superior interventricular groove (mm) 9.45+1.43 9.78+1. 17 0.134
Inferior interventricular groove (mm) 6. 10+0. 67 6.26+1.23 0. 364
Mean grooved segments (mm) 9. 11x0. 65 9.58+0. 77 <0. 001
EAT cross-sectional area (cm?)
Horizontal long-axis plane 11.47+2. 15 11.30+2. 13 0. 641
Short-axis plane
Basal (em?) 8.33x2.00 10. 012. 31 <0. 001
Mid-cavity (em?) 6.87+1.58 7.39+1. 64 0. 069
Apical (em?®) 4.42+1.34 4.29+1. 36 0.572
Mean (cm?) 6.54+1. 37 7.23+1.41 0. 005
LV EAT volume (em?) 37.13+7. 51 48.56+9. 82 <0.001
EAT volume (cm?®) 54.91+10. 46 70.19+15. 31 <0. 001
LV EAT mass index (g/m*) 18. 65+3. 67 24.81+5. 08 <0. 001
EAT mass index (g/m?®) 27.58+5. 03 35.84+7.78 <0. 001

4th Quartile I |

1 LV EAT volume (mL)
1st Quartile ;l [ EAT volume (mL)

0 50 100 150
MVO occurence (%)

2 FEEATHREEZGEATEREMVO REZR
Fig. 2 Range distribution of MVO occurrence according
to EAT and LV EAT volume
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Fig. 3 Correlation analysis between EAT mass index and various parameters
A: The association of EAT mass index with infarct size, peak TnT and LVEF; B: The association of EAT mass index with BMI, age and syntax

score in STEMI patients.

%4 STEMIEZPCIRGEMVOEKEREZNARER S EE Logistic B3

Tab.4 Univariable and multivariable Logistic regression analysis of risk factors
for MVO formation in STEMI patients after PCI

Univariable analysis Multivariable analysis

Parameter

OR (95% CI) P value OR (95% CI) P value
Age 1.022 (0.993-1.051) 0. 139 -
Female 0.903 (0. 357-2.283) 0. 829 -
BMI 0.987 (0. 874-1.114) 0. 827 -
Diabetes mellitus 2.317 (1. 086-4. 944) 0. 030 2.109 (0. 804-5.534) 0.129
NLR 1.410 (1. 187-1.675) 0.001 1.298 (1. 045-1.612) 0.018
CRP 1.176 (1.016-1. 362) 0. 029 1. 030 (0. 843-1.258) 0.771
Peak TnT 1.299 (1.118-1.509) 0.001 1.256 (1.038-1.521) 0.019
Culprit LAD 1.505 (0. 758-2.987) 0.243 -
FMC to wire time 1.244 (0. 990-1.562) 0. 061 1.290 (0. 962-1.730) 0. 089
Left ventricular EAT mass index 1.355 (1.218-1.507) 0.001 1.288 (1. 152-1.440) 0.001
Syntax score 1. 028 (0. 984-1.075) 0.215 -

%5 EAT R NLR.TnTIEEX MVO & £ R HMNME
Tab.5 Predictive value of EAT-related parameters, NLR, and peak TnT for the occurrence of MVO

Parameter AUC 95% CI Cut-off value Sensitivity (%) Specificity (%)
EAT volume 0.787 0.710 - 0. 852 67.73 56. 47 94. 44
EAT mass index 0. 809 0.733 - 0.870 33.49 61.18 90. 74
Left ventricular EAT volume 0. 827 0.753 - 0. 885 39.06 83.53 72.22
Left ventricular EAT mass index 0. 835 0.763 - 0. 892 21.28 80. 00 79.63
NLR 0. 699 0.615-0.773 4.22 78.82 53.70
Peak TnT 0.703 0.620 - 0.778 3.63 75.29 72.22
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100

Sensitivity (%)

20 e peak TnT
i e LV EAT mass index

1-Specificity (%)

ES5 NLR.TnTIEE.ZOEAT REHEHF R EMESIERBUMVO

KEHROC B E

Fig. 5 ROC curves for the use of NLR, peak TnT, LV EAT mass

index and their combination in predicting the occurrence of MVO
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Association between epicardial adipose parameters and microvascular

obstruction following acute myocardial infarction based on CMR
Cheng Wei', Li Yao?, Shen Ailian®, Mu Dan®, Zhao Jinxuan’

('Dept of Colorectal Surgery, ° Dept of Cardiology , Nanjing Drum Tower Hospital, The Affiliated Hospital of
Nanjing University Medical School, Nanjing 210008 ; *Dept of Cardiology , Nanjing Drum Tower Hospital ,
Clinical College of Nanjing Medical University , Nanjing 210008 ; *Dept of Radiology, Nanjing Drum Tower

Hospital,, Clinical College of Jiangsu University , Nanjing 210008 ; *Dept of Radiology, Shanghai Tenth

People's Hospital , The Affiliated of Tongji University , Shanghai ~ 200072)

Abstract Objective To evaluate the predictive value of epicardial adipose tissue (EAT) parameters for micro-
vascular obstruction (MVO) formation in patients with ST segment elevation myocardial infarction (STEMI) using
cardiac magnetic resonance quantification. Methods A total of 139 STEMI patients were included in this study,
and various parameters such as EAT thickness, volume, and mass index were measured utilizing cardiac magnetic
resonance. All included patients were divided into MVO group and non-MVO group according to whether MVO oc-
curred. Differences in EAT related parameters between two groups were compared and correlation analysis was ap-
plied to evaluate the correlation between quantitative indicators of EAT and indicators such as infarct size and ejec-
tion fraction. Logistic regression analysis was used to identify the relevant risk factors for MVO formation. Receiver
Operating Characteristic (ROC) curve analysis was performed to assess the predictive value of the epicardial adi-
pose tissue (EAT) quality index and other indicators for the occurrence of MVO. Results Compared with non
MVO group, patients in MVO group presented with higher peak troponin T levels, increase of neutrophil lympho-
cyte ratio (NLR) and C-reactive protein (CRP), larger infarct size and compromised left ventricular ejection frac-
tion (LVEF) (P<0.05). Total EAT volume, EAT mass index, left atrioventricular EAT volume, left atrioventricu-
lar EAT mass index and thickness of EAT in the left atrioventricular groove were significantly higher in patients
with MVO. Multivariate Logistic regression analysis demonstrated that NLR, peak troponin T levels and left atrio-
ventricular EAT mass index were independent predictors of MVO. The ROC curve suggested that the left atrioven-
tricular EAT mass index had the highest predictive power for MVO formation in STEMI patients. Conclusion The
parameters of EAT quantified by cardiac magnetic resonance serve as imaging biomarkers for predicting MVO for-
mation in STEMI patients. These metrics enable risk stratification post-myocardial infarction and facilitate early
identification of high-risk individuals, thereby supporting personalized therapeutic decision-making.

Key words epicardial adipose tissue; microvascular obstruction; acute myocardial infarction; cardiac magnetic
resonance ;imaging biomarker
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