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Value of MRI cardiac function parameter for assessment of left ventricular remodeling in old myocardial infarction GONG
Liang-geng, XIA Li-ming, REN Hai-bo,et al. Department of MRI, the Second Affiliated Hospital of Nanchang University,
Nanchang 330006, P. R. China

[Abstract] Objective: To observe the change of cardiac function of old myocardial infarction (OMI) and to investigate
the value of MRI cardiac function parameter for assessment of left ventricular remodeling in myocardial infarction. Methods:
Thirty-three patients with OMI, including 27 males and 6 females were enrolled. Twelve healthy volunteers were control
group. All patients and healthy controls underwent MRI examination. MRI measurement of heart function parameters in-
cluded:left ventricular end diastolic volume (EDV),end systolic volume (ESV),stroke volume (SV),left ventricular ejec-
tion fraction (LVEF) ,peak of ejection rate (PER), peak of filling rate (PFR),and measure the percentage of the area ratio
of myocardial infarction. As a cutoff line of 24 % , patients were divided into two groups with no remodeling group and re-
modeling group. The parameters of heart function were analyzed. The receiver operating characteristic (ROC) analysis was
used to assess the value of MRI cardiac function parameter for assessment of left ventricular remodeling in myocardial in-
farction. Results; The ventricular function parameters EDV,ESV and SV of OMI were higher than those of control groups,
however, the values of LVEF,PER and PFR were lower. The increase of ESV has a linear relationship with EDV. With the
increase of EDV,the value of PER,PFR and LVEF tended to decline. While there was no relationship between SV and other
parameters. PFR,EDV,ESV could be used as independent factors for assessment of ventricular remodeling, with the areas
under the curve (AUC) were 0.725,0. 741 and 0. 764 by using receiver operating curves (ROC) analysis, and the cut-off
values were 2. 27ml/s,140. 23ml and 79. 12ml,and the P value was 0. 036.0. 021 and 0. 032 respectively. Conclusion: Systol-
ic and diastolic function can be used to evaluate cardiac function by using MRI,and these parameters played important roles
on assessment of ventricular remodeling. PFR,EDV and ESV can be used as an independent factor to assesses ventricular
remodeling. In particular,the PFR shows higher performance than other parameters.

[Key words] Myocardial infarction; Dysfunction; Ventricular remodeling; Magnetic resonance imaging

> JIURESE 2 H R4 2RV P S500E A Bk 1 B 2

— O JIUVREAE S5 B E B B AR AL 2 0 % B B (ventricu-

EZ/BEAL:330006 FE .M E KEH WEER MRI % (2R

BE ALMEIE) 5430030 iR IL. A R RL 4 R A ) BF 1 2 B Y s ) 5 1% g
ﬁﬂ;%%?ﬂ);%oo% ER=RR=PN AR 3 AC 7P PR N 191
oA R

Mg MRI 24832 W TAE FLC L5 B0 152 R F 0

#INEE : F 2], E-mail ; xialiming88(@ yahoo. com. cn

E£WMA . EEZRHL IR BB H 73R (2007BAI05B01) 5 [
K BRI A B (81360216) ; V174 45 Bl 3 3 #2312 5 05 % By
i H (20121BBG70040)

lar remodeling, VR), VR 2.0vZE %0 WIAEE G 8 —
AN I8 O P AR Ak R AFL [ B 23 S O T RE AR AR A T R
B R 28 A S A BB TS fE K R . MRI A] LA
PO 28 BE 1 5 UL TE 285 L 0 I RE 19 722 4k L0 LAY I 38 31 )
5 KU ILET 2 HE 9 Bk Fe 68 Tolo08 205 48 45 O T PE Al VR 1Y
TREEE WA PEAL O LA SE S VR B 8 2 152 1R
FEBCAFEEMINIKE L. AR O UL S O %
S MRI 2 3 K0 B BE S H00r O 28 E 3 P Al A {8



T 2F LR 2013 4F 11 H 28 28 55 11 ] Radiol Practice, Nov 2013, Vol 28,No. 11 1137

MRETE

1. — ookt

I8 22 B 1H M 0 JULFE BF Cold myocardial infarction,
OMD %% 33 5], Horp 55 27 5], 22 6 3], A % 45~79
460,249,504, Hor 2 ) RO H P R )
S ML A 31 B A WK I .0 L SE 2 K R iR
S IR KER MRI K& MR R 3 ~H ~2
A, 31,26 P B ) 2 3 iz . 5 B JE W]
R I R RE IR O B2 e &2 . #AR 12 91 G0 I A 9 05 1Y
it o A S AR g X IR L AR 55~62 &P (57. 24
5.4, A B YEZ MRIKid, b A 6 filfa] i
1% SPECT kit . A 7 #4251 dhk CTA . fr
HEBRERNAFRES 5 OO IS E L. RAs
A RS UE - O LLAT A BA A 0 200k O BIUREE & A 1Y
i 5 OB OCAE IR AR B R BR B MRT A A8 K F 3 4
Hs@ONYHA ORI ~ VG & O Bk 2
PE QU I BR AMBBH 1 AR B A 17 B0 . s 78 4 i HE
BRARUE - O b B 5k & RF S0 R 5T, Gad 245 1 4 il R
AR s @A HoAth L L 3R JEE g 199 5 50 =552 AR 27 Tk 4
O VB BT s 28 5 BU™ 5 A B DI ReAs 2 S
LEF>>2. 0 mg/dl, AST 5 ALT & TIiE®(H FERIY 5
s @A MRI KA 88 Sk, ANk N 4 @ B AE ) . e P 2L
THAE s O A 270 WLEEFE 1912 W AR 8 R 45 .0 L 1A
MRI, i PR A= A A A5 55D

2. 9 19 B2 L 43 4

12 filfg R A S A 41, 33 i OMI {35 8 B
41, 2% Lund % [HFFT 45 . 0 WURE 5E 1 B[R] 2
1O LT ARG 3]s LA 24 96 O 43 (B, <<24. %6 Ry JC 98
(Bl 41, >24% B (B2 41

3. MRI $14# X B4 5 Ab 38 05 7

MRI # #5 {# | GE Signal Excite Twin 1. 5T 1%
MR #5148 8 .0 k& L M FT 4 S0 T
. T I HE S 27 41 (inversion recovery,
IR | e 3 - £ £ 285 1F 3l )y 51 (fast imaging employing
steady-state acquisition, FIESTA) Az ZiE 32 1 i 39 4 .
FER B SR T4 R T ECG i A 1) S5 e Wk 52 - e sk A B [

¥ %] (inversion recovery-fast gradient echo, IR-
FGRE), TR 6.1 ms,TE 2. 1 ms, M4 £ 15 ) S i 1]
(TT 180~260 ms)Hf 1EH 0 LI BT A5 5 - 47 %2 4l
AT o T R DU J 0 TR A . 7 SEE 3R 49 5 4 4 RTAR
B O UURE 3R i AL 19 A T O 15RO LR AE ) ik Al
A 43 L. R i FIESTA 51 1 5 .0 2
AES B 45 . &7 9K K B %5 # (end diastolic volume,
EDV) U 45 K B A 1 (end systolic volume, ESV) | &
& (stroke volume, SV) | /2 & U I 43 % (left
ventricular ejection fraction, LVEF) ., ) Ifii % W% {H
(peak of ejection rate, PER) il 3¢ & K I& {H (peak of
filling rate,PFR),

4. Gyt At B

S3 AT IEH 0T BRZH 5 0 A8 YO I BE S B 25
BSHONE B s Fa BUNBGEE A, R
JiI SPSS 17. 0 #AF#EAT ST 20 . X B Al B2 41#9
OIRESEIYE AT R R 5 22508, AL JURESE
RG] 24 6 FE Ry 0 28 E S 1 43 SAE X &0 D) e S 5L
VAL L2 I ORI AT 2R B AR R AE (receiver
operating characteristic curve, ROC) i £ 43 #7, 15
ROC Mg LA MR GEiHE . LA P<<0. 05 29 22 5+ A 48

eSS
#H R

1 O EREFAEL

& K oK W IE S U BE P 8y )R B (8. 89 &
1.43) mm FEILTEA = REAR T ,3~6 mm, F3 (5. 6+
1.2) mm, O %58 BEAS KL L 5843 w] UL JR 8 A0 i o o
3 B UL BRI Y B . AOE 3R 5 4 i DA B R A 0 L2
A Al o kR s Ak 8 B0 B R R AL 11 B, i
BERRAE 14 i, SPECT # #% i 7~ A5 58 38 A 52 1K 3 7
X, 5 MRI 7% (9 48 3R 58 4k X 7 B — 2 (B D

2. MRI {52 .0 T E 2 B 45 1

FHLIEESE E SR L 1, BAR EDV,
ESV.SV ¥ & T A 41, LVEF.PER il PFR ¥ T A
41, Bl 415 B2 41 4% ,EDV,LVEF,PER,PFR % %
PIA it L (P<C0.05),

%1 MRIGIZW® O T ELH4R

;9‘1#( 4%}%’;#‘13\2& &8 P s LAR 58 (B 20) F i P s
(A28,n=10) Bl #(n=18) B2(n=15)

EDV (mbD 110. 56+ 15. 26 149.40+17. 16 184, 82+ 20. 25 52.05 <0.001
ESV (mbD 52.62-6. 58 79.56-+13. 98 95.50-+10. 78 32.45 <0.001
SV (mD 63.24+8. 24 68.18-+10. 78 73.30+10. 61 2.98 0. 062
LVEF (ml) 57.58-+9. 84 51.04-+8.31 34.71+9. 49 22.24 <0.001
PER (EDV/s) 3.05+0.58 2.92+0. 84 2.1140. 61 7.21 0. 002
PFR (EDV/s) 2.5240. 66 2.1640.55 1.7340.72 4,79 0.014

i Bl A AR e @ AR <24 % ;B2 40 h A o @ AR B >24 %,



1138 TR 2E SR 2013 4F 11 H %8 28 45 11 ] Radiol Practice, Nov 2013, Vol 28,No. 11

Bl %.60%,.30ERE I35, SMBRERE 25, ) WHES @
R¥EFRAMTLZHBECARE T REREREMLGH; b) £\
HRIEIR AR T T EA B 20 T R R, 228 R
Bk 24.4%; o) A EsEsEm TIR F7 FRERK Z2MF51E 5
(47); &) SPECT # iz AR WA, £ T4 @ 2 7S PAELIH 5 29
SRR E AR (FT) .

3. MRIMNE OCIRESH S O EEMM KR

KSR WA S 2 B R, ESV 5 EDV (1
A4k B IEAE 56 (r=0. 89, P<C0. 001) ; PFR il LVEF 5
EDV £ i1 5 (r=0. 550 H1 0. 532, P<C0. 001) ; PER
B EDV py3 K2 FREEH HEgEI = 2R =
0.23,P=0.05);SV 5% ZH[a] i 28 1k & R BT AR K
k.

4. ROC & 73 Hrahi R

PLoC WURE E T BRIT (4 Lo i) 24 06 2k 43 L 45 0 T R
SRS O E BB LA 2.3, £SH&EA
ROC #2437 e 1453 (4 0§ F 0 AR P AR 20 FH(E S R
I Y BOURR R R R AP R I 2,

i

IR 38 5 A AT DI Sy —Fh s AL 0 &
HIP I TC RIS A8 T B AT DU O JULARE BE
BE L E AR PES Y L SCER A R B R AE
TR EG B 23 96 ~24 VoA Ry 43 SR . W] DAAR 4
HoPEAG O R R X B Y 4 R A
Il PR TAE 7 AAR 2 25 Ak L 2 25 9 1 J00 S B 1Y
TE B KON T TSR 1 B A SR 4

i1 F MRI X #4200 =5 43 98 07 BAE & 8%
IR D E TS MY e & 0 & hn . BRIA
PEO WURE BE X Hy 98 IR 2 B A0 LR BE 5 .0
L2 R Y ke O L B RE AR L T HL M 5 55 BE
JE 5.0 ) 88 M i 48 BB R J5 B B BE K A %
YRR ARG B OMI B 15 BE AR il
NN CER NN SE TN NE =8 I iR 22 P o
PLO I Ky 3 23 B, (H 2 1 99 3 98 o i g
B OB KAT) SR AT DAAE — 2 9 A& B B 4R 7R 0
JULH5 3 1) 2 B

it KNk LVEF H 19 F R & 0 WU 3 J5
O )W AR S ME S 8 (H R IR AR A BFIEIA R
AR AR E A T R o0 D R i RT3 S U
A PR FNET K O S RE MR TE AT Bk ML Ty
BFEH, LVEF ] DR 578 1E % K F. Clem-
entst 'V FE X 439 fii] LVEF=>=50% 19 /B % 17
PER.PFR #F5%, Ho 193 41l (|5 44 %) Yy PFR
TR X 193 Bl A 65 fl5JF A PER T RE, H I, O
WUAEFE J5 1 LVEF {8 1E % I A e A4 & 0 D e A 1E
1. 1 PER Fl PER DU 68 45 R ET 5K P9 A AS 7] £ B2
RO NER D RE A . AE 20RO WU BE I AFF 52 b & 31
PER 7EJFHA I JE R W . 1 PFR 78 4 ~8 J& T [ i
JERE RN . T UL LRI L AT LAAR 47 b A B A F 5T
LA B LVEF ASREAE Ry — A4l 7 1 B PEAS O
HEM,

K5 Bl S 36 Rl PR Y S o A BE 1] R G A1)
AEEPEHEMLMEXRT . ZICEIH R
H5EZE 181 FR AT A ST 2 VA O B F B AN () SR 4B 1Y
15 5 THT AR VA 9 0 43 B(E A B A L Kaandorp

%2 NHRASHENROCH L 4R

S 3 M T AR P s ALY B JE(Y) (%) A ED
PFR 0.725 0.032 2.27 77.8 79.2 79.1
EDV 0.741 0.036 140. 23 77.8 66.7 67.2
ESV 0.764 0.021 79.12 77.8 75.0 75.1
SV 0.639 0.225 59.74 77.8 58.3 59.2
PER 0.637 0.233 1. 67 55.6 66.7 66. 2
LVEF 0.713 0.063 42.99 55.6 70.8 70.1




T 2F LR 2013 4F 11 H 28 28 55 11 ] Radiol Practice, Nov 2013, Vol 28,No. 11

1139

reperfused myocardial infarcts by

HERE ®

HFRE

10 10 ) o
using contrast-enhanced MR imaging
. Radiol , 2007, 245 (1) 95-
0-8_ 08_ [J] adiology B
102.
Y [3] Wu Y,Chan CW,Nicholls JM,
i} 058 (e -/ I. MR study of the effect of in-
L {LP} | et al. study of the effect of in
% 0.4- % a4 7 ri farct size and location on left ventric-
- £k ’ a R ular functional and microstructural
-- — PFR
0.2+ r 22)/\/ 024 il J ——PER alterations in porcine models [ J]. ]
[j —ESV ) Z S - Magn Reson Imaging. 2009, 9 (2) ;
40
| = | 305-312.
0.0 > v 4 y 0.0 s T T T T o
00 02 04 06 08 10 00 02 04 06 08 10 [4] Parodi G,Carrabba N, Santoro

®

GM, et al. Heart failure and left ven-

B 2 SV.EDV fo ESV i £ # 4 ROC ¥ £,
FEBH ROC W&,

& 3

IR ITIA N A L A 0 WUTE BU 23 %0 R 43 L H
it = B S RO RN AR R 95% . Lund
EUE S — AR AE R R B K oy B B S 24 %0 B
OB Ry 5 R RNAT A R 4 Dy 92269300 R 9300,
177 LA 6 T BB 3 0 10 0 o 55 9 1 R B R RG m 2. 8

(N7
H o

P R AR F 9 v Y £ 02 B Ok R TE 0 LA
BE 1M HAE R 20 A P A 40t MRI sh 8 g0
R Ak, HIL, % & DL Lund %5 9 BF 8 45 1 4
SE A W FR A i A 3R 5 Ak 1 T R EG R A T A A L A R
FEERUE A KT 24 W BHAEFE LD EHP . Lad ROC
I3 M 455 B % EDV  ESV FI PFR A] 45 Jy 8o i 8 1
PEAL O B T H B0 B RE 98 A A H 4 Sl oF Al i
BE T,

DATEA RG22 B, 20 3 WS40 T B 1 AR 15 11 DR
RIEASAEAE WA (0 A DM T 47 7 ) B 2 — %O
TR E G R EEE R AR AR
R PFR J&— > o5 FRAR /) 2 S PP Al O B S
. PFR Ry 2. 27 W& —A LR HAR Y 40 S B AR N
ity 2 T AR L BURRRE R S EE FIAE G R I B R B T A
JEAR A RE S AW A A B D R R R B —
43 21 Ry & 5K T BV A1 28 R 4 Ty R D AIG 2 0 A e ST
G A SRR R, RATEZF R T PFR 7674l
MI J5 DI REA L R EEW R I EZAEH ., &
X 3% 46 1) g S B R BRI 5T, BT DL A B
2 TH PP A M S B AH O 2l e A2 46 G = H 88
fl o
B2k

[1] Thygesen K, Alpert JS, White HD, et al. Universal definition of
myocardial infarction[ J]. Circulation,2007,116(22) :2634-2653.
[2] Lund GK,Stork A,Muellerleile K,et al. Prediction of left ventric-

ular remodeling and analysis of infarct resorption in patients with

PFR.PER % LVEF {4+ 4%

(5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

tricular remodeling after reperfused
acute myocardial infarction in pa-
tients with hypertension[]J]. Hyper-
tension,2006,47(4) :706-710.
Kaandorp TA, Lamb HJ, Viergever EP, et al. Scar tissue on con-
trast-enhanced MRI predicts left ventricular remodelling after a-
cute infarction[ J]. Heart,2007,93(3) :375-376.
Baer FM, Theissen P, Schneider CA, et al. Dobutamine magnetic
resonance imaging predicts contractile recovery of chronically dys-
functional myocardium after successful revascularization[J]. ] Am
Coll Cardiol,1998,31(5) :1040-10438.
Schinkel AF,Bax JJ,Poldermans D, et al. Hibernating myocardi-
um: diagnosis and patient outcomes[ J]. Curr Probl Cardiol, 2007,
32(7):375-410.
Glaveckaite S, Valeviciene N, Laucevicius A, et al. Cardiovascular
magnetic resonance imaging for detection of myocardial viability in
chronic ischemic left ventricular dysfunction[ J]. Medicina, 2009,
45(8) :585-599.
Redfield MM, Jacobsen SJ,Burnett Jr JC, et al. Burden of systolic
and diastolic ventricular dysfunction in the community: apprecia-
ting the scope of the heart failure epidemic[J]. JAMA,2003,289
(2):194-202.
Clements IP. Combined systolic and diastolic dysfunction in the
presence of preserved left ventricular ejection fraction[ ]J]. Eur ]
Heart Fail,2005,7(4) :490-497.
SBR B E R R S S0 IUEESE S 20 % A 19 MRI
SRS (1], AT 4k 7 2012,46(7) £ 645-649.
Mahrholdt H, Wagner A, Honold M, et al. Images in cardiovas-
cular medicine. Magnetic resonance assessment of cardiac func-
tion,infarct scar distribution, and ventricular remodeling in the
setting of ischemic cardiomyopathy [ J]. Circulation, 2003, 107
(16) :e103-e104.
Caudron J,Fares J,Bauer F,et al. Evaluation of left ventricular
diastolic function with cardiac MR imaging[ ] ]. RadioGraphics,
2011,31(1):239-259.
Bhatia RS, Tu JV, Lee DS, et al. Outcome of heart failure with
preserved ejection fraction in a population-based study[J]. N En-
gl J Med,2006,355(3) :260-269.

R B2 2013-05-08 & [A] H #:2013-09-02)



