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Ischemic postconditioning improves longitudinal contractile
function of the reperfused myocardium in patients with
anterior wall acute myocardial infarction
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ABSTRACT Objective: To investigate whether ischemic postconditioning (IPTC) can promote the recovery of
left ventricular impaired regional or global longitudinal systolic function.
Methods: The trial was divided into a percutaneous coronary intervention (PCI) group, an

PCI+IPTC group and a control group. Thirty-two patients with anterior acute anterior wall ST-
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segment elevation myocardial infarction (STEMI) underwent the first emergency PCI in the PCI
group, 28 patients with anterior acute STEMI underwent the combination of PCI and IPTC in the
PCI+IPTC group, while 30 patients underwent coronary angiography in the control group. Two-
dimensional dynamic echocardiography was collected before operation, 0.5 h, 1 day, 3 days, 1 week,
1 month and 6 months after operation, respectively. The longitudinal strain parameters at different
time points were analyzed and compared in the 3 groups.

Results: The regional longitudinal strain of infracted segments in the PCI+IPTC group after the
operation within 1 week was higher than that in the PCI group (P<0.0S). The left ventricular
global longitudinal strain in the PCI+IPTC group seemed to be higher than that in PCI group
after the operation within 1 week, but there was not statistically difference (P>0.0S). There was
no significant difference in the long-term regional and global longitudinal strains of left ventricle
between the PCI+IPTC group and the PCI group (both P>0.05).

Conclusion: The IPTC can improve the short-term longitudinal systolic function of the reperfused

myocardium in patients with acute anterior wall STEMI after PCL

velocity vector imaging; strain; ischemic postconditioning; percutaneous coronary intervention;

acute myocardial infarction
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Table 1 Actual measurement of left ventricular segments at different time points

X 3 X N I3 X

W e LA E R WP LB RIEhA B ARAAE T B
A H NV

PCIH 105 185 151 PCIH 108 180 152

PCI+IPTCH] 96 175 111 PCI+IPTCH] 98 173 110

X HEZH 101 180 130 popiicEa: 100 177 125
RJF0.5h RJF14H
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PCI+IPTCH 97 172 112 PCI+IPTCZH 88 152 100

X HEZH 100 182 132 X HRZ 95 160 120
ANJF1d Y NETHE!

PCIH 106 181 150 PCI4] 75 153 111

PCI+IPTCZH 96 175 110 PCI+IPTCZH 79 140 92
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KRIF3d
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PCI+IPTCH] 96 177 110

X HEZH 101 175 128
1.2 254 1.3 Fik
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Fl; PCIRH R Cordis'T:5 | T 14 32 [ Johnson &
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/vH); Runthrough NS5[ 5220 [ 5 [ Terumo 2y
H); RinatoF5| 5220 H H AXAsahiZy 6] ; Maverickd)”
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OLUF R fak AR 3)ERERA, WABLN
HVLES R 1 T (high sensitive troponin T, TNTsh), I
PR 4 1t [F) T-Tif (creatine kinase isoenzyme, CK-MB) .
Fﬁmmﬁﬁ(random blood glucose, GLU), JEL [ s
(total cholesterol, CHOL) . fit% & I8 & H (low density
lipoprotein, LDL). HJLff(creatinine, CREA); 4)If}&
TESR, SR AR it AN XS BRERE DA e i A
MEo SHBFAEW | P b S AR K 3R 45 22 H 3 T4
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Table 2 Clinical data in the different groups

aspill| no AR/ SR/ IR (9%)] i/ [BIE(%)] BRI/ [BIE(9%)] AR /(51K (%)) WA ER /(5185 (%)]
PCI+IPTCZH 28 54.9+88 23(82.1) 18(64.3) 7(25.0) 15(53.2) 24(85.7)
PCI4] 32 55.9%8.6 27(84.4) 22(68.7) 8(25.0) 18(56.2) 27(84.3)
X HEZH 30 53.5%10.3 26(86.7) 20(67.7) 7(23.3) 17(56.7) 24(80.0)
20 531 REAEH/ (kgm ™) U4 E/mmHg  #F3K)JF /mmHg  TNTsh/(gmL™")  CK-MB/(U-L"') CHOL/(nmol-L")
PCI+IPTCZH 24.9+3.2 126.5+18.6 78.2+10.6 245.8+128.5* 120.3+30.0* 4.9%1.6
PCI4] 24.5+3.3 122.5+19.7 74.2£10.5 256.8+132.7* 118.3+33.0* 4.5%£1.0
ozl 24.3%+4.0 116.8+20.1 74.6+7.6 26.2420.5 82452 49%1.2
ZH 51| LDL/J CREA/(pmol'L™") GLU/(mmolL™") >3 /min™" Y45/ /mmHg 4F7K)%/mmHg RS/
(mmol-L™) atm
PCI+IPTCZ 2.840.9 92.1426.3 6.5+2.1 90.549.3 125.4+16.7 77.1+10.3 13.8+3.4
PCIZH 2.740.8 89.4+27.5 7.3+2.5 92.4+8.2 121.6+16.9 71.2+10.5 13.842.5
X 2 2.310.8 82.3425.0 6.9%3.2 90.4+8.0 118.6£14.9 69.2£14.5 —
. By = E AR/ Stk AE T/ BAZ AR R/ ACEI/ARB/ flbiT2/
0 SORIEL g o) L)) [B46)) O )
PCI+IPTCZH 26.9+9.4 28(100.0) 28(100.0)* 24(85.7) 26(92.8) 25(89.3)
PCIZH 30.2+12.5 32(100.0) 32(100.0)* 28(87.5) 30(93.7) 29(90.6)
X HE 2R — 30(100.0) 0(0.00) 25(83.3) 27(90.0) 27(90.0)
ACEIL: [l BRI HI R ; ARB: 1% REIKRZIRBHMEIR ; atm: FRMERE, 1atm=101.32 kPa; 1 mmHg=0.133

kPa, SXfHR4H HbEE, *P<0.05

132 £ PCIRK

RATHES . A AR H 2T P E PEAK300 mg
FISAMEAS F5300 mg iR, fIK/FFZ2 100 U FiE
Bfo FARSRE: FRIGMARSNK, &AM, %
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HREIBEBEA T AW VN % B AR, BERCE
2, JRER Y, ARERFTA B TIMLLE 7 %34 k8
9%, FRARAE <20%. iCREBFFEAT AR PO
JE. mREYET . P AR EK
1.3.3 £ PCIHRAIPTCAR

ARETHER : BT AL E 2457 B Al VEAK 300 mg
FGAMEAE 75300 mg R, IR0 T 22 100 UK T iE
BFo FARFE: FRIGM LK, BAMER, %
ASEREKOITZMAEEY. S5 00K, R
I 15 5 45 FL T A A A A G A, T S FE T
1 min. J59 ZRIATIPTCY, Ll4~6FRifE RS ER
I FE R BT I 760 s, AR5 0 AROER 28 FF s il 97
60s, JREAR . BEJGARIERAS SO0 B B
SENELTEY/ N R S e TS L L =/ S S S 1
JEdT, AREEFTA B E TIMUAG /P k18, 584y
BAE<20% . JESRMFFRXTEAR TR R, &K
YT, AR ER ().

[A]F%1 min

TR BN KA 2E
Bl RIZPCIEXSIPTCATREE
Figure 1 Schematic diagram of emergency PCI combined with

IPTC

White square column represents open blood flow, black square

TR

column represents blocked blood flow, with 1 minute interval and 4

repetitions

134 8 F o Z) Bk B IEsh A BIERE
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A, 1 e AAT A L E A . SR HBCE
Simpson 2K 250 %8 5 1L 434X (left ventricular ejection
fraction, LVEF), g% M T MRS ENE . A
W | BUGE/ANE SR RN SRAEAR DI L 2R
O fi B TR A KR U T R R VAR e = Rz g, il
AR = BEE S PE3 48 % (wall motion score index,
WMSI),
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M AE=(L-L,)/Ly, HHLE/RIBEFONIKE, LR
O RE, A2 AR AR O e 4, TEAE
FEREFIRIBLO U . SEO A 2818 (longitudinal
peak strain, LS) AW 310 UL Be Az 8l 0 B Kb
AR s RN AR 14 {H (globle longitudinal peak strain,
GLS) hy e % 16717 Be st 1910 WU il iz 2 7y g 22 e (.
Z /16,

B2 ZoEORMEOCYIHEEREE
Figure 2 Velocity vector image of myocardial motion in left

ventricular apical four chamber view
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SEAGAE L (3P<0.05) .
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B3 ZE DS MO YIELS 2 E
Figure 3 LS curves of left ventricular apical four chamber view
A: LS curves in the control group; B: LS curves in the PCI group before the operation

El4 ERTTERLSHERT

Figure 4 Evolution of LS curve of infarcted segment
A: Preoperative in the PCI group; B: Postoperative 1 day in the PCI group; C: Postoperative 6 months in the PCI group; D: Preoperative in the

PCI+IPTC group; E: Postoperative 1 day in the PCI+IPTC group; F: Postoperative 6 months in the PCI+IPTC group
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Figure 5 Bar chart of LS at each time point in the PCI+IPTC group and the PCI group
A: LS in central infarcted segments; B: LS in margine infarcted segments; C: GLS

&3 RO O BRI FERALS % B 18] s L B2 (xts, %)

Table 3 Comparison of systolic LS at each time point in central infracted myocardial segment (xts, %)

215 n AHi ARJF0.5h ARJF1d ARJF3d Al RKEAMA - Riget A
PCI+IPTCZH 28 -2.40£3.78* -3.00%3.08* —6.05+3.74*F  —9.92+3.41* -10.52+3.81*f -10.60+3.40* -11.85+3.90*
PCIA 32 -2.25%2.88* -2.10£3.22* -2.524£3.21* -7.90£3.15* -8.30+3.38* -9.40+3.59* -10.62+3.82*
X 2 30 -21.12%3.5§ -21.32%+3.75 -21.22%3.52 -21.12%3.65 -21.25£3.50 -21.10£3.70  -21.18%+3.35

SXTHRLLEAR, *P<0.05; HPCIAIILAR, 1P<0.05; FEIRFEOMANME, IEHRR LN
Ra BILAGHIOAT BRIBAERLS & BB A Bb B (wts, %)
Table 4 Comparison of systolic LS at each time point in marginal infracted myocardial segment (x£s, %)

HH n AHi AJF0.5h AJF1d AJF3d AJa 1H AFEIPMA - ARFeiH
PCI+IPTC#] 28 -7.82#3.75*  -8.03%3.1S*  -10.52+3.58* -13.54£3.41*F -13.90+3.41*F -14.00£3.56* -15.40%3.28*
PCI4] 32 -7.71£3.20* -7.02+3.21* -7.84%3.13* -11.41£3.12* -12.00£3.12*  -12.84%3.23* -14.21£3.03*
X HEZH 30 -21.41%£3.89 -21.42%+3.89 -21.48%3.64 -21.37%£3.42 -21.45%£3.98 -21.40£3.32  -21.48%+3.52

S HRALILER, *P<0.05; HPCIALHHE, 1P<0.05; FUEACKCMIAIE, RO
ks AFEIL DA BRI AEHALS & B (8] s L 3R (wts, %)
Table 5 Comparison of systolic LS at each time point in myocardial non-infarcted segment (x*s, %)

gkl n A ARJ50.5h AJA1d ARJi3d AJE1H AE11A AJaeiA
PCI+IPTC4] 28 -17.98+2.80* -18.32+2.54* —18.08+2.30*  -18.20+2.42* -18.24%2.72* -18.12+2.85* -18.23+2.37*
PCI4 32 -17.85£2.91* -17.02+2.89* -17.88+2.60*  -18.19%+2.42* -18.09£2.98* -18.19+2.32* -18.06+2.52*
X HEZH 30 -20.51%£3.23  -20.42%3.42 -20.28%3.01 -20.57£3.12 -20.65£3.72  -20.60%3.30 -20.58£3.02

XA IEL, *P<0.05; A LAA, IEFEICGROGHRK
*6 EOEWAEHGLSEIE R LB (v2s, %)
Table 6 Comparison of systolic left ventricular GLS at each time point (x£s, %)

gigll n AR ARJF0.5h ARJF1d ARJi3d ER ! ARJE14H ARJF61H
PCI+IPTCA] 28 -12.18+3.45% -12.62#3.55% -13.25+3.49* -15.11#3.85% -15.30£3.55* -16.01£3.72* -16.90%3.65*
PCIZH 32 -12.15+3.42*  -12.05+£3.20% -12.28+3.20%  -14.08+3.35* -14.20£3.72* -15.1243.45* -16.10+3.44*
XJ HEZH 30 -20.28+3.48  -20.90+3.58  -21.98%+3.47 = -20.12+£3.02  -20.90%£3.25  -20.28%3.39  -20.38%3.45

EXF R EEL, *P<0.0s; SMEFOHIARE, IEEIZOHEBIR
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