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Comparison of the Signal-averaged ECG after
Primary Percutaneous Coronary Intervention according to
Thrombus Aspiration in ST Elevation Myocardial Infarction

Jun-Young Lee, Won Suk Choi, Byung-Chun Jung, Bong-Ryeol Lee, Hyun Jae Kang, Jaec Hee Kim, and Gyoun-Eun Kang
Department of Internal Medicine, Daegu Fatima Hospital, Daegu, Korea

Background/Aims: Percutaneous coronary intervention (PCI) is the standard method of treating ST-segment elevation myocardial
infarction (STEMI). There is continuing uncertainty as to whether reducing the thrombus burden through catheter aspiration im-
proves the arrhythmogenic structure of the myocardium in STEMI. We compared the changes in electrical instability after throm-
bus aspiration-assisted primary PCI using conventional primary PCI.

Methods: The study population included 170 consecutive patients with STEMI who underwent primary PCI. The patients were
divided into 80 patients who underwent primary PCI only and 90 patients who underwent thrombus aspiration before PCI. The sig-
nal-averaged ECG (SAECG) was obtained 5 = 2 days after the intervention.

Results: There were no significant differences between the groups in terms of sex, age, cardiovascular risk factors, or time from the
onset of symptoms to treatment. The duration of the low amplitude signals less than 40 pV (LAS40), duration of the QRS complex
(QRSD), and root mean square voltage of the terminal 40 ms of the QRS complex (RMS40) did not differ between the thrombus as-
piration and no thrombus aspiration groups. The incidences of QRSD > 114 ms and RMS40 <20 pV were significantly lower in the
thrombus aspiration group than the no thrombus aspiration group (19 vs. 8, p=0.011 and 16 vs. 8, p = 0.047, respectively), while
the incidence of LAS > 38 ms was significantly higher in the non-thrombus aspiration group (18 vs. 8, p =0.018).

Conclusions: Among random patients with STEMI, thrombus aspiration improved all of the parameters of SAECG, which is re-
lated to ventricular arrhythmogenesis, although the long-term clinical outcomes need to be assessed. (Korean J Med 2016;90:26-31)
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block, hemiblock, intraventricular conduction defect”} Q)= ¥+

A= Aol A Al @sk3lT.
ST A0 34 A% ek 308 o4l AR
ol F8, AHEolA IR F 7l ode] EEoflA 1 mm o]
g3 ALl Al troponin-17}

Troponin I:= unicel dxl (Beckman Coulter, Brea, CA, USA)S
o]-g-sto] Y FAloll S745}F3 AL, troponin 19] 7]EX]+= 0.1
ng/mLE AA3}ATE ProBNP= elecsys E170 (Roche Diagnostics,
Mannheim, Germany)g- ©]-8-5Fo] 7| a}eh=gH oS4
(electrochemiluminescence sandwich immunoassay) .2 ZAF HF
A8 24A17F ool 24T, ZASIE 535000 pymLo]ck

TAFE W 242 aspirin 500 mg, clopidogrel 600 mg2 =

& F ojEEY B aBEUL o) Asion], Wy @

o] YRS WHrolA Bk oF o ke BF -S4
W 3 905 oW Aud e HEAES Aot &
A50lEe PAFEWM R4 3 aspiration catheterS W
5ol $IX|AIZ] - aspiration catheters 550 T3S 52

steict
SAECGE 591 Aol Aasi.0m XVZ 22 245 3

WA 250 AU4E Fsto] A|AASHE 40 He high

pass filter2 oJT}8}H I F-2-2 0.7 pv oJ3t2 shick o3k

% QRS 7]7Hduration of QRS complex, QRSD), Z| 14 9]
9] o Z] SHroot mean square voltage of terminal 40 ms of QRS
complex, RMS40), X174 $]2] 7]17Hduration of the low ampli-

tude signals less than 40 pV, LAS40)S 3 oF o+ 7+ v
3t SAECGS] FAd4-73-2 QRSD7} 114 ms ©]4}, LAS40
2 38 pV o4} Z12]al RMS402 20 pV o]skel Bz 49
SFATHIL.

EA1 A8 SPSS version 20 (SPSS Inc., Chicago, IL, USA)
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Table 1. Demographic and clinical findings of the study population QKA Aulof QlojAs oF o B EAPF wekeu
. PCI thrombus & el Atol= ARATHT5% vs. 78%, p = 0.587) (Table 1).
Baseline PCI group . _ B B
charmeterisics gy wimiongoup pvalie 7 o] SIgRIAtl IS, W, IAUE, 7M. TS
(0 =50) WAF] A BAME F I 7ol FAHOE fofat 3
Age, yr 61.8+13.7  588+125  0.134 o= glolT. |R WelsHd ANAGIALE oF 2 7F o7
Gender-Male, % 75 78 0.587 19T Table 2)
lypertension » oo e 2% GOt BAE felde gou, BaEe AY
Diabetes mellitus 18 20 0.555 o - B
Hypercholesterolemia 14 17 0.845 woll Fh 322 IS A9 vs. 57, p = 0.064). Pro-BNP
Smoking 39 57 0,064 © @A nARolA tha w2 AYE HAATHp =
Family History 3 5 0387 0.058), t|AJeYLof| A HAHHo] left anterior descending artery
Previous MI 4 2 0422 (LAD)S] 7397} WAL, left ventricular ejection fraction®] W3]
Previous HF 1 1 0.721 = ol
Previous CVA 0 1 0.529 WEemzFEd 2 o s AdstyAl, 234
Previous PVD 3 2 0.667 A A= HEAE vAEEolA o EUTH61.3% vs.
Values are presented as number or mean + SD. 51.1%, p = 0217 and 6.3% vs. 3.3%, p = 0.477). S-ITHAFA]Q
PCI, percutaneous coronary intervention; MI, myocardial in- Ao L HAF oL AFTA =Qto) A T nE E4

farction; HF, heart failure; CVD, cerebrovascular accident; PVD,

peripheral vascular disoase A} 9o]i o AATH32.5% vs. 45.6%, p = 0.087) (Table 2).

Table 2. Baseline laboratory and coronary procedure results for the study population

PCI group (n = 80) PCI thrombus aspiration group (n = 90) p value

Symptom to Treatment, min 411.8 +351.1 4113+3144 0.993
Stent implantation, n 78 82 0.446
Target lesion location, %

Left anterior descending artery 49 (61.3) 46 (51.1) 0.217
Left circumflex artery 5(6.3) 3(3.3) 0.477
Right coronary artery 26 (32.5) 41 (45.6) 0.087
LVEF, % 48.6 47.5 0.478
Hemoglobin, mg/dL 13.8+2.0 13.9+1.8 0.566
BUN, mg/dL 143+4.6 142+438 0.221
LDL, mg/dL 113.0 +38.8 114.6 +£38.7 0.785
TG, mg/dL 150.0 £90.7 143.4+£95.4 0.649
HDL, mg/dL 439+11.6 45.0+12.9 0.541
Pro BNP, mg/dL 917 +£2,543.3 386.9+661.4 0.058
Troponin I, mg/dL 21.0+30.2 23.2+32.8 0.663
CRP, mg/dL 0.8+2.7 09+2.7 0.873
Pre-procedure TIMI flow 0 48 (60) 60 (66.7) 0.426
Post-procedure TIMI flow 3 79 (98.8) 84 (93.3) 0.122
Stent diameter, mm 3.1+04 33+04 0.008
Stent length, mm 25.6+5.9 25.9+6.1 0.724

Values are presented as number (%) or mean + SD.
PCI, percutaneous coronary intervention; LVEF, left ventricular ejection fraction; LDL, low density lipoprotein; TG, triglyceride; HLD,
High density lipoprotein; Pro-BNP, pro hormone brain natriuretic peptide; CRP, C-reactive protein; TIMI, thrombolysis in myocardial infarction.
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Table 3. Comparison of SAECG between the PCI and PCI plus
thrombus aspiration groups

%ol T2 SAECG H|i —

Table 4. Comparison of SAECG between the LAD and non-LAD
groups

PCI group PC.I tl?rombus
(n=80) aspiration group p value
(n=90)
QRSD, ms 104.6+16.8 100.4+13.8 0.076
RMS40, uv 42.5+31.9 474 +30.6 0.308
LAS40, ms 29.0+13.5 26.3+£10.8 0.150
QRSD > 114 ms 19 (23.7) 8(8.8) 0.011
RMS40 <20 pVv 16 (20) 8(8.8) 0.047
LAS40>38 ms 18 (22.5) 8(8.8) 0.018
SAECG 3 positive 9(11.3) 3(3.3) 0.069
patients

Values are presented as number (%) or mean + SD.

SAECG, signal-averaged electrocardiography; PCI, percutaneous
coronary intervention; QRSD, duration of QRS complex; RMS40,
root mean square voltage of terminal 40 ms of QRS complex;
LAS40, duration of the low amplitude signals less than 40 puV.

Z-2 TAE M Z G < A| thrombolysis in myocardial infarction
(TIMD) flow G+ 05 Hol= 9= ASIE AlgTtolAl
WRITH60% vs. 66.7%, p = 0.426). A|&A] ARE3T stent diameter
= gAE2lE nAldoA] 0.17 mm = ZEI(p = 0.008),
lengthof| A= < i 7F 2ot 2folS WolA] Gigtthp = 0.724).
A& & TIMI flow 5+ 3& Hol= 39 84
Yo A Thh wWoko) EAA §-o48 312ITH98.8% vs.
93.3%, p = 0.122) (Table 2).

QRSDS| 7$- BHFRIE wlAlsbwol A 27 LrepdA,
T 3 7ko] 9oJ3t 2ol 212ATHI04.6 = 16.8 ms vs. 100.4
£ 13.8 ms, p = 0.076). RMS402] 7> T 514 Alg)ol
A =A|(42.5 + 31.9 pV vs. 47.4 £ 30.6 uV, p = 0.308) LAS40
L FasAE ABTolA WA SHEHOU90 + 135
ms vs. 26.3 £ 10.8 ms, p = 0.150) ©] HAA] G-2J3} 2jo]i= Ho]
A kQttk. SAECGE| /g parameterS H|L5H3S o QRSD
7} 114 ms ©]A}, RMS407} 20 puV ©]35}, LAS407} 38 ms oA}
U2 - wF @RglaeatolA AA UIth19 vs. 8, p =
0.011, and 16 vs. 8, p = 0.047, and 18 vs. 8, p = 0.018). SAECG
/g 37HA] parameter7| B FAJ O 2 U2 Bk EAES)
& Aol A AA ot SA1A f-o/d HolA] kgt
th9 vs. 3, p = 0.069) (Table 3).

AA 22t 5 Aol AR FHof wel LAD T1&
3} non-LAD ZI55-0. 2 U014 SAECG 2412 5F31aL QRSD,
RMS40, LAS402] -9-0]3F Ko 2 Ho]|%] SIrH102.2 + 14.0

=% v

LAD group Non-LAD group  p value
QRSD, ms 102.2+14.0 102.5+16.5 0.919
RMS40, pv 46.1+32.5 442+30.2 0.685
LAS40, ms 284+ 12.1 269+12.3 0.434

Values are presented as mean + SD.

LAD, left anterior descending artery; QRSD, duration of QRS
complex; RMS40, root mean square voltage of terminal 40 ms of
QRS complex; LAS40, duration of the low amplitude signals
less than 40 pV.

vs. 102.5 + 16.5, p = 0919, and 46.1 + 32.5 vs. 442 + 302,
p = 0685 and 284 + 12.1 vs. 269 + 12.3, p = 0.434) (Table 4).
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20 pv oJ3]l = AlFdewolA BE A Ustew
(19 [23.7%] vs. 8 [8.8%], p = 0.011, and 16 [20%] vs. 8 [8.8%],
p = 0.047). LAS407} 38 ms oJAFO. & 1} AeE ATl
2320l A AQITHIS [22.5%] vs. 8 [8. 8%] p = 0.018).
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