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PACE-ECG IN PREVIOUS MYOCARDIAL INFARCTION: AN UNFINISHED STORY

Cuneyt Kocas, Okay Abaci, Baris Okcun, Alev Arat Ozkan, Yusuf Atayev, Tevfik Gurmen, Cengiz Celiker, Murat Ersanli

Aim. The diagnosis of previous myocardial infarction (MI) is difficult in patients with
pacemaker and usually further tests must be done to confirm the diagnosis. To
overcome this difficulty five major ECG criteria have been proposed by authors: 1.
Notching 0.04 second in the ascending limb of the S wave of leads V3,4 or 5
(Cabrera’s sign), 2. Notching of the upstroke of the R wave in leads |, aVL or V6
(Chapman'’s sign), 3. Q wave >0.03 second in leads |, aVL or V6, 4. Notching of the
first 0.04 second of the QRS complex in leads I, IlI, aVF, 5. Q wave >0.03 second in
leads Il, Ill, aVF. The aim of this study is to find the predictive value of the five major
proposed criteria for Ml in pacing ECG of patients with previous MI.

Material and methods. Twenty- three pacemaker patients with known MI (anterior
15, inferior 8) and 24 healthy pacemaker control patients; 17 female, 30 males,
aged between 17-92 years with mean age of 59,5 + 20 years, total 47 patients were
studied. Documentation and localization of Ml was based on history and confirmed
by angiography and or scintigraphy.

Results. Sensitivity was lower in all parameters for prediction of any Ml whereas
specificity was higher and ODA was moderate. Cabrera’s and Chapman’s sign had
moderate sensitivity (60%-60%) whereas high specificity (90%-90%) and ODA
(81%-81%) for anterior MI. Sensitivity of Q wave in |, aVL or V6 was lower (47%) for
anterior Ml but specificity and ODA was higher 84% and 92% respectively.

Conclusion. In conclusion Cabrera’s and Chapman’s sign have a moderate
sensitivity and higher specificity for recognising previous anterior Ml in pacing
patients.
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O NEXAC-3KI NEPEHECEHHOM UH®APKTE MUOKAPLOA: HE3AKOHYEHHAS UICTOPUS

Cuneyt Kocas, Okay Abaci, Baris Okcun, Alev Arat Ozkan, Yusuf Atayev, Tevfik Gurmen, Cengiz Celiker, Murat Ersanli

Llenb. [inarHoctuka nepeHeceHHoro nidapkra mmokapaa (MIM) ssnsetca TpyaHoi
y NALMEHTOB C KAapAMOCTUMYNATOPOM U, Kak NPaBuno, AanbHENLLINE UCCNef0BaHNS
LLOMKHbI BbITb MPOBEEHbI, YTOObI NOATBEPAUTL AnarHo3. YTobbl NPeoaoneTb aTy
TPYAHOCTb, aBTOpaMu MPeAnoXeHbl NsiTb OCHOBHBIX AKI-napametpos: 1. 3yb6el,
0.04 BTOpOIt BOCXoAsLLel BeTBM BONHbI S B oTBeaeHuax V 3, 4 unn 5 (npusHak
Cabrera), 2. 3ybeu, Bocxoasiei R-BonHbl B oTBeaeHusx |, avVL wnm V6 (npusHak
Chapman), 3. BonHa 3y6ua Q >0.03 cekyHabl B oTBefieHusix |, aVL nnn V6, 4. 3ybew,
B nep.ble 0.04 cekyHabl komnnekca QRS B otBenenusix I, I, aVF, 5. Bonxa 3ybua Q
>0.03 cekyHapl B otBefeHusix Il I, aVF. Lienbto njaHHOro uccnepoBaHus SBnsetcs
MOMCK MPOrHOCTUYECKO LLEHHOCTY U3 NSATY OCHOBHbIX NPEAJIOKEHHBIX KDUTEPUEB
onst UM npu neiic-9KI™ y nauneHToB ¢ nepeHeceHHbIM VM.

Matepuan u metopbl. [1Baguatb TpW MauMeHTa C KapAayoCTUMynsTopamu
¢ n3BecTHbIM VIM B aHamHe3e (nepesHe-CTEHOYHbIN 15, 3aiHee-CTEHOUHbIN 8) 1 24
3[0POBbIX NALMEHTA C KAPLMOCTVMYNIATOPAMI KOHTPOMbHOW rpynnbl; 17 XeHLUWH,
30 MyxumH B Bo3pacTe oT 17-92 neT, cpeaHwii BospacT 59,5 neT, Bcero 47 60/bHbIX
Obinn U3y4yeHbl. [JokymeHTauust 1 nokanusaums UM Obin OCHOBaHbI HA MCTOPUM

Introduction

Ventricular pacing changes ventricular depolariza-
tion and repolarisation process causing left bundle
branch block (LBBB). Thus the diagnosis of previous
myocardial infarction (MI) is difficult in patients with
pacemaker and usually further tests must be done to
confirm the diagnosis. To overcome this difficulty five
major ECG criteria have been proposed by authors: 1.
Notching 0.04 second in the ascending limb of the S
wave of leads V3,4 or 5 (Cabrera’s sign), [1] 2. Notch-
ing of the upstroke of the R wave in leads I, aVL or V6
(Chapman’s sign) [2], 3. Q wave >0.03 second in leads
I, aVL or V6 [3], 4. Notching of the first 0.04 second
of the QRS complex in leads II, II1, aVF [4], 5. Q wave
> 0.03 second in leads II, III, aVF [5]. Limited num-
ber of studies evaluated these criteria and revealed low

6001€3HM 1 NOATBEPXAEHbI aHrorpadueit nnm CLUMHTUrpaduei.

Peaynbrartbl. HyBCTBMTENBHOCTL BblNa HUXE BO BCEX MapameTpax Ajs NpOrHo3u-
poBaHus UM nio6oit nokanusaumm, NpuHUMas BO BHUMAHWE, 4TO CneumpuyHoCTb
6bina Bbile 1 06Lwas AmarHoctuyeckas To4HOCTb (OAT) 6bina ymepeHHol. Mpu-
3Hakm Cabrera n Chapman umenu ymepeHHyto 4yBCTBUTENLHOCTb (60%-60%), npn
Bblcokoii cneumdunyHoctn (90%-90%) n OAT (81%-81%) Ha nepeagHem M. HyscT-
BUTENBHOCTL 3y6Lia Q oTBefeHusx |, aVL unm V6 Geina Huxe (47%) pns nepenHero
WM, Ho cneumndunyHocts 1 OAT 6binn Bblle 84% v 92%, COOTBETCTBEHHO.
3aknioyenume. MpusHaku Cabrera v Chapman 06naaatoT ymepeHHO YyBCTBUTENb-
HOCTbIO U BbICOKO CNELMOUYHOCTBIO 15 ONpefeNieHns NePeHeCeHHOro nepeaHe-
CTeHo4Horo IM 'y naumeHToB C KapavoCTUMYnsTopamm.
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Kntoyeeble cioBa: KapavoCTUMYNSTOP, 31eKTpokapanorpadus, nepeHeceHHbIn
MHdapKT Muokapaa, Cabrera, Chapman.

sensitivity but high specificity for the diagnosis of pre-
vious MI but these studies are performed in a small
number of patients and methods for confirming previ-
ous MI are different [6, 7]. The aim of this study is to
find the predictive value of the five major proposed
criteria for MI in pacing ECG of patients with previ-
ous MI.

Material and methods

624 patients with implanted permanent pacemaker in
our clinic were evaluated retrospectively. Twenty- three
pacemaker patients with known MI (anterior 15, inferior
8) and 24 healthy pacemaker control patients; 17 female,
30 males, aged between 17—92 years with mean age of
59,5120 years, total 47 patients were studied. Documenta-
tion and localization of MI was based on history and con-
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Table 1

Sensitivity (%),Specificity (%) and Overall Diagnostic Accuracy (%) of five ECG criteria for all myocardial infarctions

ECG Anterior Myocardial Infarction
Sign Sensitivity Specificity
Cabrera’s 60 % 90 %
Chapman’s 60 % 90 %
Ql,avVL,V6 47 % 84 %
N IL1II, aVF 27 % 90 %
QL avF 27% 81%

Abbreviation: ODA - overall diagnostic accuracy.

firmed by angiography and or scintigraphy. Control group
was constituted of patients without history of MI and with
normal myocardial scintigraphy.

Pace lead was in right ventricular apical position in all
patients. Pace mode was DDD-R in 16 (69.5%) of 23
patients in M1 group and 17 (70.8%) of 24 patients in con-
trol group and VVI-R in 7 (31.5%) in MI group and 7
(29.2%) in control group. Complete ventricular capture
was confirmed in all patients.

A surface 12-lead ECG was recorded in all patients and
patients with full ventricular capture were included study.
Two different experts, who were blinded to group status of
the patients, manually analyzed all ECGs. Differences in
interpretation were resolved by consensus. According to
the literature five major ECG criteria were assessed in our
study.

1. Notching 0.04 second in the ascending limb of the S
wave of leads V3,4 or 5 (Cabrera’s sign),

2. Notching of the upstroke of the R wave in leads I,
aVL or V6 (Chapman’s sign),

3. Q wave >0.03 second in leads I, aVL or V6,

4. Notching of the first 0.04 second of the QRS com-
plex in leads 11, I1I, aVF,

5. Q wave >0.03 second in leads II, III, aVF.

First three criteria were used to determine previous
anterior MI whereas number 4, and 5 were used to find out
old inferior MI.

Specificity, sensitivity and overall diagnostic accuracy
of these criteria to find out previous MI were calculated as
follows:

Sensitivity = True positive / (true positive+false negative)

Specificity = True negative / (true negative+false positive)

Overall diagnostic accuracy = (true positive+ true neg-
ative) / total study population

Results

Of the 23 patients with MI, a positive Cabrera’s sign
was found in 11 (47.8%) patients (9/15 with anterior MI,
2/8 with inferior MI), Positive Chapman’s sign was seen in
6 (26.0%) patients (4/15 anterior M1, 2/8 inferior MI), Q
wawe in I, aVL or V6 was found in 9 (39.1%) patients (7/15
anterior MI, 2/8 inferior MI), Notching of QRS complex
in leads II, 111, aVF in 7 (30.0%) patients (4/15 anterior
MI, 3/8 inferior MI), Q wave in leads II, III, aVF in 8
(34.7%) patients (4/15 anterior MI, 4/8 inferior MI).

Inferior Myocardial Infarction
ODA Sensitivity Specificity ODA
81% 25 % 74 % 66 %
81% 25% 74 % 66 %
72 % 25 % 74 % 66 %
70 % 37 % 90 % 81%
64 % 50 % 85 % 79 %
Table 2

Sensitivity (%), Specificity (%) and Overall
Diagnostic Accuracy (%) of five ECG criteria for anterior
and inferior myocardial infarctions

ECG Sign
Cabrera’s

ODA
72%
72%
64%
66%
64%

Sensitivity
48%
48%
39%
30%
35%

Specificity
96%

96%

88%
100%
91%

Chapman’s
Ql, aVvL, V6
NI, 1ll, aVF
Qll, i, avF

Abbreviation: ODA — overall diagnostic accuracy.

Of the 24 control patients; there was a positive Cabrera’s
sign in 2 (8.3%) patients, a positive Chapman’s sign in 2
(8.3%) patients, Qwave in I, aVL or V6 in 3 (12.5%), notch-
ing of the QRS complex in leads II, III, aVF in 1 (4.1%)
patient and Q wave in leads 11, 111, aVF in 2 (8.3%) patients.

The sensitivity, specificity and overall diagnostic accuracy
of all parameters for detecting previous MI are given in Table
1 and 2. Sensitivity was lower in all parameters for prediction
of any MI whereas specificity was higher and ODA was mod-
erate. Cabrera’s and Chapman’s sign had moderate sensitiv-
ity (60%-60%) whereas high specificity (90%-90%) and
ODA (81%-81%) for anterior MI. Sensitivity of Q wave in I,
aVL or V6 was lower (47 %) for anterior MI but specificity and
ODA was higher 84% and 92% respectively.

For previous inferior MI both notching in II, III, aVF
and Q wave >0.03 second in II, III, aVF had lower sensi-
tivity (37%-50%), but specificity (90% — 85%) and ODA
(81%-79%) were higher.

Discussion

This study was aimed to find the predictive value of the
five major proposed criteria for MI in pacing ECG of
patients with previous MI. The diagnosis of previous MI in
the presence of LBBB, fascicular block, Wolf-Parkin-
son-White syndrome or right ventricular pacing is chal-
lenging and despite several criteria have been proposed,
the real diagnostic value of these criteria remains contro-
versial [8—11]. From these criteria five of them have been
studied commonly but results of these studies are contro-
versial and most of them are rather old [6—11]. Kochiada-
kis et al [6] evaluated five criteria for determining previous

43



Poccuiickuin kapayonornyeckuii xypHan N2 1 (105) Engl. | 2014

MI in paced patients and reported that Cabrera’s and
Chapman’s signs and their combination was useful for
recognising previous MI whereas determining the location
of the infarct was impossible with any of these criteria.
There are many limitations of this study; first temporary
pacing used to produce a pacing ECG in patients with
previous MI so these findings cannot be generalized to real
life permanent pacemaker patients, secondly authors
excluded patients with multiple previous necrosis and
patients with atrial fibrillation and patients with ejection
fraction less than 40%. Recently Theraulaz et al [7] inves-
tigated these criteria in permanent pacemaker patients
with previous MI. They reported that the sensitivity of
Cabrera’s sign was moderate for detecting previous MI but
poor for all other ECG criteria ranging from 9.1% to
40.9%. In their study specificity was relatively high for all
ECG criteria ranging from 81.6% to 100%. None of the
five criteria was useful to assess the site of previous MI. In
means of specificity and sensitivity for determining all MI,
our findings were similar but in our study sensitivity, spec-
ificity and ODA of Cabrera’s and Chapman’s sign in pre-
vious anterior MI was higher compared to their study.
Usefulness of Cabrera’s and Chapman’s sign for determin-
ing the location of MI was also confirmed by Barold et al
[8] and Kindwall et al [9].

The ECG criteria for the presence of previous inferior
MI (notching of the QRS and gR in II, 111, aVF) was lower
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