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ABSTRACT

Objective Study on the changes of left ventricular (LV) regional blood flow kinetic energy (KE) in patients
with acute myocardial infarction (AMI) based on 4D Flow MRI. Methods 30 patients with AMI and 20
controls were included. Using 4D Flow MRI technique to quantitatively evaluate the KE of LV blood flow,
including the average, minimum, systolic, diastolic KE and the percentage of in-plane kinetic energy (In-
plane KE). These blood flow KE parameters were compared between the AMI group and the control
group, and between the infarction segment and the non-infarction segment. Resufts The AMI group
compared with the control group, the average KE (10.7u/mLt 3.3 vs 14.7u)/mL+3.6, P<0.001), systolic
KE (14.6W/mLt 5.1 vs 18.9u)/mL%3.9, P=0.003) and diastolic KE (7.9WJ/mL+2.5 vs 10.6p)/mL+3.8,
P=0.018) were significantly decreased. Among AMI group, the whole average KE of the blood flow
near the heart cavity in the infarcted segment is lower than that in the non-infarcted segment, but
the percentage of systolic in-plane KE was increased (49.5u)/mL+18.7 vs 126.3u)/mL+50.7, P<0.001;
61.8%+11.5 vs 42.9%+14.4, P=0.001). Conclusion 4D Flow MRI technique can be used to quantitatively
evaluate the parameters of regional LV flow KE. After AMI, the whole cardiac cavity KE decreased, while
the percentage of in-plane KE in the local blood flow near the infarcted segment increased.

Keywords: 4D Flow MRI; Myocardial Infarction; Hemodynamics; Blood Flow Kinetic Energy; In-plane
Kinetic Energy
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B FRSERERT™, TR=5.3ms, TE=2.0ms, FA=14°, NEX=4,
FOV=561X380 mm, VENC=150 cm/so

R1 BARKEAOFERHLR

R4 (n=20) AMI (n=30) t/x? P
MR (Z/B) 9/11 12/18 0.123 0.726
BIEHE/T) 13/7 18/12 0.127 0.721
Fid (%) 53.8+9.8 58.1+9.7 -1.528 0.133
DE(R/5) 73.0%8.8 67.1%15.7 1.95 0.057
LVEF (%) 67.1+9.4 48.9%+13.0 1.198  <0.001
LVEDVi (mL/rd) 67.5+17.4 99.8+19.8  -6.487  <0.001
LVESVi (mL/r?) 26.418.6 52.3%+15.3 0.030  <0.001

E: LVEF: EOEST MO ¥, LVEDVE: O EFF KRBT,
LVESVi: ELEWRBRABIREH,
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3E34A (n=20)  AMI (n=30) t P
TIENEE (WJ/mL)  14.7£3.6 10.7+3.3 4.006  <0.001
B/NEIRE (WJ/mL)  3.7%0.9 3.2%1.1 0.609  0.117
W gaHATHAE (uJ/mL) 18.9£3.9 14.6+5.1 3.172 0.003
$F3KEATHAE (uJ/mL) 10.6£3.8 79425 2973 0.010
TEREE (%) 30.9%+12.2% 32.0%%11.4%  -0.331  0.742
16)
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UKREE; iHEERIUBISERT, KA X BK, WRARRRHE.
AETENNLERAERERER R E 2, WL Y& bonferroni
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2.2 Mim=hRESWRTLL

2.2.1 MAZHEEERMBRNESHILE WxR2, BL1FAR,
AMIBAE D EFIIKEieov BB R FXTERLA (10.7£3.3ud/mL vs
14.7x3.6uJ/mL, P<0.001), AMIEEWZEHEATHRE. &FKHATH
REIIBA B R FXIFBLHE (14.6£5.1pJ/mL vs 18.9£3.9ud/mL,
7.9£2.5uJ/mL vs 10.6%3.8uJ/mL, P#9<0.05), AMIEBEFIRIHR
PR ERTFEACIEEE DL ERERITFEN(3.2£1.10d/
mLvs 3.720.9uJ/mL, 32.0%=%11.4 vs 30.9%=%12.2, P$5>0.05),
2.2.2 SWRAARRBEOEIRNEESHNTLE STRACHEERK.
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2.2.4 AMIBR B MATIEES BTty S O HBFELA DA EE 5T
26, TEERIE200) (REERLAG). chimledefil), HnnimeEs)
MBS (BIPREEEIES B, MEHEILM), T aIEHEIE, TEe
B AR, AFRF1A6 SN FERER OIS
REELENBBMADESHNER. NESHF, BEHEH
U R ER RN BE R 7 3 HAENAEAR B\ T 3EABFE 5 B2 (49.5+ 18. 7 /mL
vs 126.3£50.7pd/mL, 25.7£9.1ud/mL vs 44.5+21.4ud/mL,
P<0.05), TOABSL S B 7 Uk 45 HA T BN BhAE o b A FIEABSL T
E%(61.8%=*11.5vs 42.9%+12.1, P<0.05), #EXTHERSIEFETLT
ERBIEY &7 S AR A U hAE o5 LU JE B 4R 22 5(53.6% £ 19.0 vs
43.2%=+14.4, P>0.05),
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ERE HiElE DREE F p

FYEhEE(uJ/mL) 6.7+1.8 49+2.1%  1.7%0.6% 45.799 <0.001

WBHAEDRE(W)/mL) 85127 5942.6°  2.0%0.7% 42.645 <0.001

#P3kHARNAE(WJ/mL)  5.4%2.1 45+22  1.610.6% 24.536 <0.001

FEAFYTAEE(%)  33.6£7.7 3261135 41.0£185 2159 0.125

WEEI T EARIAE(%) 37.7£8.8  30.2%15.1 34.1+19.0 1220 0.303

$PIKHATEMAENEE(%) 28.8+10.0 359+13.5 484+18.5% 9122 <0.001
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WgeERThEE(WI/ml)  EEER 247.51127.0° 67.6+43.8% 292.54+203.3° 78.8+53.2°0 17.052 <0.001
FRiEER  154.8+75.5° 86.6153.2%¢ 147.2£78.4° 88.61+45.6% 6.450  0.001
DREE  55.1£20.6 61.8+27.5 54.4+20.4 62.3+28.7 0.599  0.618
#FokEATHAE(WI/ml)  EJRER 117.8+69.0 154.0+113.0 85.6146.0 159.5+126.0 2.681  0.053
Hhialfg 87.41+42.3 92.2+43.0 74.3£38.7 86.1£36.8 0.723  0.542
DREE 39.1+17.2 41.9+19.7 38.4+17.1 43.2%19.9 0305  0.821
W EHR T EATHAE (%) BEEE 42.9%13.0 47.5+10.7° 37.2+14.0° 52.2+12.7%¢ 5.192  0.003
HiElE 32.5+17.5 33.0+16.4 23.7+12.0 41.2+19.7° 3.717  0.015
DREE 31.4%19.4 30.7£16.7 30.3£15.1 35.0£22.6 0.269  0.848
FPKERT EAIEIEE(%) BREE 27.618.3 26.2+12.6 28.9+11.5 223+116 1.325 0273
FRiElEE 33.9%13.7 354+16.5 33.4+122 33.9+12.3 0.664  0.577
DREE 49.5%15.1 49.1+20.6 46.7+18.9 55.4+16.2 0.855  0.468

E CRRSRIBLLE, P<0.05; *RRS FEELLE, P<0.05: “RRSEMEELLEL, P<0.05,

®5 AN TERRRELLANRESHNENIRRER

FEREILEL REIEE: t P
WFRHAThBE (LJ/mL)  126.3£50.7 495+18.7 -5764  <0.001
SFIKEATHAE (WJ/mL)  44.5%21.4 257+9.1  -6.703  0.005
W ZBHAFE AL (%) 42.9112.1 61.8+11.5 4.035  0.001
FKHITFEATIAE(%) 43.2114.4 53.6£19.0 1339  0.203
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