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Value of three-dimensional ultrasound parameters in predicting the
outcome of patients with acute myocardial infarction complicated
with left ventricular aneurysm after PCI*

Dan Shen, Zi-ning Yan, Li Fan, Yi-fei Rui
(Echocardiography Room, Changzhou NO.2 People's Hospital, Changzhou, Jiangsu 213003, China)

Abstract: Objective To investigate the predictive value of real-time three-dimensional echocardiography
(RT-3DE) parameters for the outcome of patients with acute myocardial infarction (AMI) complicated with left
ventricular aneurysm (LVA) after percutaneous coronary intervention (PCI). Methods Eighty patients with AMI
complicated with LVA who underwent emergency PCI in our hospital from January 2018 to January 2020 were
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collected. According to the pathoanatomical classification of LVA, these patients were divided into group A (AMI
with functional LVA, n = 31), group B (AMI with anatomical LVA, n = 28) and group C (AMI with thrombosed
LVA, n = 21). The left ventricular function parameters, including left ventricular ejection fraction (LVEF), left
ventricular end-diastolic volume (LVEDV), left ventricular end-systolic volume (LVESV), cardiac output (CO), and
spherical index (SPI), were measured via RT-3DE before and 2 months after the operation. Besides, left ventricular
end-diastolic volume index (LVEDVI), left ventricular end-systolic volume index (LVESVI) and cardiac index (CI)
were calculated according to the body surface area (BSA). The changes of these parameters before and 2 months
after surgery in the three groups were compared, and the relationship between LVEF and SPI and other cardiac
function parameters before and 2 months after the operation was analyzed. Results The decreases of LVEDYV,
LVESYV, LVEDVI and LVESVI before and after the operation in group C were smaller than those in group A and B
(P < 0.05). Compared with the group C, the increases of CO and CI before and after the operation were greater than
those in group A but smaller than those in group B (P < 0.05). In group B, the decrease of LVEDV before and after
the operation was smaller (P < 0.05), the increases of CO and CI were greater (P < 0.05), and the decrease of
LVESVI was greater compared with group A (P < 0.05). As for group C, the increases of CO and CI before and after
the operation were greater relative to those in group A yet smaller relative to those in group B (P < 0.05). In group B,
the decrease of LVEDV before and after the operation was smaller (P < 0.05), the increases of CO and CI were
greater (P < 0.05), and the decrease of LVESVI was greater compared with group A (P < 0.05). The increase of
LVEF before and after the operation in the group C were smaller than that in the group A and B (P < 0.05), while the
decrease of SPI before and after the operation in the group C was smaller than that in the group A (P < 0.05). In
addition, the decrease of SPI before and after the operation in the group B was smaller than that in the group A (P <
0.05). Preoperative LVEF was negatively correlated with LVEDV, LVESV, CO, LVEDVI, LVESVI and CI in AMI
patients with LVA (» = -0.614, -0.736, -0.364, -0.614, -0.739 and -0.348, all P <0.05). Postoperative LVEF was also
negatively correlated with LVEDV, LVESV, CO, LVEDVI, LVESVI and CI (» = -0.605, -0.720, -0.335, -0.594,
-0.725 and -0.320, all P <0.05). Neither preoperative SPI nor postoperative SPI was correlated with LVEDV, LVESYV,
CO, LVEDVI, LVESVI and CI (P > 0.05). Conclusions Two months after emergency PCI, the ventricular
morphology and overall systolic function of AMI patients complicated with functional and anatomical LVA are
significantly improved and the operation is effective, indicating that RT-3DE can evaluate the short-term efficacy of
emergency PCIL.
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H, BEESo B, ikl Bl 4Ry 40 ~85%, FHY
(60.40£9.60) % . & KW EABERI A< 2h, A
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S (55 3 D) YPILVA 2 Wi bR o, 4335 Th Bk
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KB, WHE 0 = G 53 B (left ventricular
ejection fraction, LVEF) | 7£.0> % &F 7K K ] 25 FH (left
ventricular end—diastolic volume, LVEDV) . Z£.0> & X
45 K W 25 B (left ventricular end—systolic volume,
LVESV) . 0fE ML & (cardiac output, CO) . BRIE 5 4L
(spherical index, SPI) o #& M {4 3% 1i] # (body surface
area, BSA) 11 58 /2 .0 & & 9k K 1 & B8 B (left
ventricular end—diastolic volume index, LVEDVI) . 7
o> 2 W4 R HH 25 FHLFE 20 (left ventricular end-systolic
volume index, LVESVI) J.0 R4 cardiac index, CI)
ML UT : BSA (m?) =0.0061 x £ & (em) +
0.0128 x {& # (kg) , LVEDVI=LVEDV/BSA, CI=CO/
BSA, LVESVI=LVESV/BSA. % RT-3DE £ 2 ¥ thy
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215 n F L) AR, xx5) WA S 51l (%) PCIFAREE (%) BSTGERSNRIE AL 15](%)
Adl 31 24/7 60.60 = 10.20 18(58.06) 2(6.45) 9(29.03)
B 28 21/7 60.20 + 10.45 15(53.57) 1(3.57) 11(39.29)
c4l 21 14/7 60.82 + 9.84 10(47.62) 2(9.52) 6(28.57)
XY FE 0.783 0.024 0.550 0.729 0.905
PE 0.676 0.976 0.760 0.694 0.636
2151 REILE (%) IR IAE 15 (%) HibRI 191 (%) CNURESE 151(%) oz (%) DL (%)
A4l 14(45.16) 7(22.58) 10(32.26) 9(29.03) 2(6.45) 10(32.26)
B4l 11(39.29) 5(17.86) 8(28.57) 7(25.00) 1(3.57) 11(39.29)
c4l 10(47.62) 6(28.57) 9(42.86) 7(33.33) 1(4.76) 12(57.14)
X/ F {8 0.380 0.790 1.146 0.409 0.260 3.268
P 0.827 0.674 0.564 0.815 0.878 0.195

MEERTF AL, (H/NFB4L(P<0.05); B4 EHETF
K HiJG LVEDV FEAK IR B /N F A 41 (P <0.05), CO,

CIFF & IR R T A 4L (P <0.05), LVESVI &AL s B
KRTAL(P<0.05), WFE2,

R2 BABEFARUBOINEEIFHEMER]RE (xxs)
285 n LVEDV/mL LVESV/mL CO/(L/min) LVEDVI LVESVI cl
A4l 31 -8.18+2.14 ~13.05+2.16 0.38+0.07 -3.52+0.65 ~6.57+1.86 0.20 +0.04
B4 28 ~6.50+1.54 ~12.31£2.44 1.08 +0.32 -332+051 ~7.60+2.03 0.61+0.14
cH 21 ~2.10+0.43 -3.00+0.53 0.61+0.14 -2.50+0.43 ~4.80+1.02 0.32+0.09
F{H 88.918 184.111 85.801 22.779 15.446 133.292
P 0.000 0.000 0.000 0.000 0.000 0.000
2.3 HBHBEFAFIELVEF.SPIRZEWK K3 BREAEEFABELVEF.SPIRNZEAELE (xxs)
# A BEFRAE LVEF, SPIY2ZE L, & a1 . LVEF/% Sp1
TN, ZRAGIFE X (P<0.05) . i#F—% AL 31 0.06 + 0.02 ~0.06 +0.01
PP AR 25 2 . C 4L F RS LVEF J = i B B4l 28 0.06 + 0.01 ~0.04+0.01
/INT AL BHL(P<0.05), SPIREARIERE/NT A4 (P< CHl 21 0.03 +0.01 -0.04 £0.02
0.05); B T ARHETJE SPLREARIRE /N T A4 P 32.134 21344
Pt 0.000 0.000

(P<0.05), WEIFME1,

B
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=TT B OB N E LVEF A1 SPI,
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Pearson FH ¢ P23 M 45 SR W, AMI 591 LVA &
FH AR M AR JE 24 A LVEF 5 SPI A X P (P >

0.05) , 5 LVEDV . LVESV , CO, LVEDVI, LVESVI , CI
EHA (P <0.05) ., AMI4 I LVA B RiT & A
J& 2 4 H SPI 5 LVEDV, LVESV, CO. LVEDVI,
LVESVI.CI JCAH & (P >0.05) . L3R4,

F4 FARBIELVEF.SPI5&ELEOIREFFRIME X

5 LVEF SPI LVEDV LVESV
Fabs
rfE PIH i P rd P{A A P{E
LVEF
PN 1.000 = -0.172 0.278 -0.614 0.000 -0.736 0.000
AJF 1.000 = -0.186 0.230 -0.605 0.000 -0.720 0.000
SPI
PN -0.172 0.278 1.000 - 0.287 0.069 0.288 0.066
AJF -0.186 0.230 1.000 - 0.300 0.055 0.297 0.056
5 co LVEDVI LVESVI CI
eIzt
{8 P{H {8 P rfi P{H ri P
LVEF
AT -0.364 0.018 -0.614 0.000 -0.739 0.000 -0.348 0.024
N -0.335 0.030 -0.594 0.000 -0.725 0.000 -0.320 0.039
SPI
AT 0.259 0.101 0.287 0.069 0.292 0.064 0.262 0.098
RIG 0.270 0.084 0.243 0.121 0.260 0.100 0.197 0.214
3 itip T7 . AT G O LA — A5 YR A8, 4 i A 5

AMI J&5 45 B8 DX 358 11 40 B B R B R PR T, Al
O LA T IR FE , FF I AT de iR 4181, &
HA X DAL . 4k, 51 ELEL0EEY,
F T 0 = R 7 B A IR U 3 S S = BE [0 A
JEh, SRR, RZIJEMLVA . KIS RE M
RIBECOHUREIE D) & LVA, 2 UL TR KLHiRE, /DAL
AbF R 5 BEREIT O R . LVA AR 55 T A58 351 43 8 AT
S R YIREYE LVA L ff &% LVA i P LVA, H:
HIIREVE LVA IR I WAETE LN, O LT R 58 4
WFE, PIA R A /B8 A IO LA A, o K
S5 HC D RE R MR 5 A M LVA R N JE L
B EOEY KORIE, 0N D REREAL; 1
M P LVA A 1R A B RE AR T i, ODREZ K .
LVA (I8 B ] 51 2 R00F &0, ancEs . BiRE
MAs . Ol aE, PREENN S KR A,
1M AML & A 1 B VIR T O IE SE e 28 0 2 )
e, TR LVA®. AMI &% 4 h N 52 B30 P A

X % BEFREIG DL iE— 0 R, TRy MAE X 3210
JULAH L 3z 451, 22 B EAE, ME AL DR
AR R IK 6 h 5 P AN BRI ROA RO AL, (HE AT
{4 A X 25 RE AT AR B 1 0, i A A DX O A
G, MO EEN . BETIG R SRS 2092 PCLA] R
W E IR, B ONET, RO EEM,
e A O = AR DR

RT-3DE 1k B Hi 0 H & A 732 1 LVA ki & T
Bt, 4475 B AR 0T ST AR UK SR X ST A 4
B, I BT I 0 i P A ) S = B R A
IR E SR W LVA Jm 382 i el . WA . R
I g BEUIR B0 T 0 2 25 4 50 Dy e I = B A
FeLF, CHOESETEITM LVA B35 2.0 E UIRE Ty
GRS L E R, WA EERE, ELELER
LD i . LVEF U J7 T, RT-3DE 5.0 JE#
LR — BOME KA M R4, HLAE 220 =97 Bl
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AW REH, AMIAIENREME LVA B E &
12 PCIARJG 220 BN IR W i sy, 220 AR
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G IOF Pt M LVA J8 55 AR PG R 2t i 410 F /B8 4 i
DAL, O VAR I A 52 IRFE, W T HAME T
A, Zi2PCIRI Al Bz, PR Bk O WL 43t
o ROWAE 0L, e BT R/ B A AR L, AR AR
WLl e hge Ik &2, BHL IR 20 B A AT R
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MR8 3 A5 ik &2 . SUTAEM I AIE 52 2012 PCL AR fig 2
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BERAEERLE, AMLGIf et LVA B3 104 D) fig
A R R s, HED S LVA B e 5 6. 38
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HE ML BE 7 ZF HREAG, O MEFR BN, BTFRATE
LVEF 5 LVEDV, LVESV, CO, LVEDVI, LVESVI,
CI#A Mt . RT-3DE n] i Il & AMI & LVA
BEFARAG ORAXSE, i A0%E
JUMIE S B R R Th e i A2 4k, FE1TAR 22 PCL
xR H T AR R R AR . (BT
AREAR AR D, B A T AR X, R
TUZELEERAA, TS RT-3DE A 45 F Xt
o, H =L mREHNZ TSR ALERE
BERF DRI SR Y%, NIRRT G ST R
B A BEgE, DRI B AT S S50 .

g Tk, RT-3DE A] & 1 43 Hr AMIL 45 Jf LVA
BELOCEIBA | ARSI ThEE, i AMI &
FEIIREE KM LVA R E 22 PR GO ERS
AL R s D g i35 W1 0, UESE RT-3DE & & 0 Hr
A PEAG 2012 PCI Y 7 2L . JUH LVEF H1SPL7E 2
12 PCL WS Y 80 PAk v R 5 5 B .
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