Acute coronary Syndrome
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Recognition of high-risk patients for myocardial infarction
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Fig. 1. ECG patterns in precordial leads of the patients roportod. Pattern A was found
pattern B, in 22 patients. See text.

m four patients; |
Classification of Wellens ECG patterns, from the original paper. de Zwaan C, Bar FW, Wellens HJ.

Characteristic electrocardiographic pattern indicating a critical stenosis high in left anterior
descending coronary artery in patients admitted because of impending myocardial infarction. Am

Heart J. 1982 Apr;103(4 Pt 2):730-



Diagnostic Criteria

Rhinehart et al (2002) describe the following diagnostic criteria for Wellens’ syndrome:

Deeply-inverted or biphasic T waves in V2-3 (may extend to V1-6)

Isoelectric or minimally-elevated ST segment (< Tmm)

Mo precordial Q waves

Preserved precordial R wave progression

Recent history of angina

ECG pattern present in pain-free state

Mormal or slightly elevated serum cardiac markers
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Deeply Inverted T Waves (Type B)
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Understanding The T Wave Changes
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Wellens' Syndrome
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SUMMARY: BORDERLINE NORMAL SHFOO0153¢
SINUS BRADYCARDIA
INTERPRETATION MADE WITHOUT KNOWLEDGE OF
| PATIENT'S SEX AND AGE
Age: S ST changes = he kleral bads
Date: 13-Nov-2012 11:16 :;35 MINOF CHANGES ARE OF EQUIVOCAL SIGNIFICANCE
HR 49 bpm BP o
QRS-P-T-axes 74 58 57
QRS 90ms P 118ms
PR 164ms QT 440ms QTc 421 ms Unconfirmed ECG
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SINUS ARFHY THMIA

INTERPRETATION MADE WITHOUT KNOWLEDGE OF

PATIENT'S SEX AND AGE
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NON SPECIFIC P WAVE ABNORMALITIES \1\ ( YL{
oS

Poor R wave progression V2-V4

Wide spraad ST alevason
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Rate 69 b/min

PR 188 ms /AGE IS NOT ENTERED, ASSUMED TO BE 50 YEARS OLD FOR PURPOSE OF ECG INTERPRETATION

QRSD 86 ms /?!NUS REY MM — = normal P axis, V-rate 50- 99

QT 352 ms FERIOR INJURY, PROBABLE EARLY ACUTE INFARCT ST>0.15mV, Il il aVF

QTe 377 ms RIOR INFARCT, ACUTE ST >0.25mV, T neg. V1-V5
~AATERAL LEADS ARE ALSO INVOLVED Sty lat Q or ST-T abnormalities

Axis :

— 76 deg Paunfree

QRS 76 deg

i 74 deg - ABNORMAL ECG - Unconfirr,
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A New ECG Sign of Proximal LAD Occlusion
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A New ECG Sign of Proximal LAD Occlusion

TO THE EDITOR: Recognition of characteristic
changes in an electrocardiogram (ECG) that are
associaced with acute occlusion of a coronary ar-
tery guides decisions regarding immediawe reper-
fusion therapy.*s Working from our primary da-
tabase of percutanecus COronary interventions,
which includes records of the ambulance, or ad-
mission, ECG (performed on first medical con-
tace wich the patient), the preprocedural ECG, and
the coronary angiegram, we describe a new ECG
pattern without ST-segment el evation that signi-
fies occlusion of che proximal lefi aneetior de-
scending coronary artery (LAD). Instead of the
signature ST-segment elevation, the ST segment
showed a 1= w0 3-mm upsloping ST-segment de-
pression at the | point in leads V, w0 V, that con-
tinwed inbo eall, posidve symmetrical T waves.
The QRS complexes were usually not widened or
were only slight'y widened, and in some there was
a !oss of precordial R-wave progression. In most
patients there was a 1- 0 2mm ST-elevation in
lead aVR (see Fig. 1 for represencacive examples
of this ECG partem). We recognized this charac-
teriseic ECG pateern in 30 of 1532 patients with
aneerior myocardia! infarceion (2.0°).

Although tall symmetrical T waves have been
recognized as a transient early feature that chang-
es into overt ST elevadion in the precordial leads,
in these patients this pattern was static, persise
ing from the time of first ECG unt! the prepro-
cedural ECG was performed and angiographic evi-

dence of an occluded LAD was obrained (e, 30 to
50 minutes). The ECGs with this pattern were on
average recorded 1.5 hours after symprom onset.
Cotlateral filling of the LAD ranged from Rentrop
class O to class 3, and a wraparound LAD was
present in 50F% of patents. There was no evi-
dence of involvement of the left main seem of the
coronary areery, nor was there evidence of sig-
nificant disease in the coronary areeries supplying
the poseerior or poseerolateral myocardial terrio-
ries. Potassium levels on admission were normal
(2.0£0.5 mmol per !iter). Despite successful pro-
cedures in a!! cases, there was considerable loss of
mvocardiim, with 2 median creatine kinase ME
peak of 342 ug per liter.

The electrophysiological explanation of the ob-
served ECG pactern remains elisive. We could not
establish padent characteristics, nor could we
ientfy coronary anglographic characeeristics
thar were uneguivecally associated with the ECG
pactern described as compared with a pateern of
antertor 5T elevation. Theoredeally, an anatomi-
ca! variant of the Purkinje fibers, with endocar-
dial conduceion delay, cou!d be presenc. Alcerna-
tively, the absence of 5T elevadion may be relawed
wo the lack of activation of sarcolemmal ATTP-
sensitive potassium (K, ) channels by ischemic
ATP depletion, as has been shown in K, knock-
out anima! mode!s of acute ischemia* It is of
great importance for physicians and paramedics
invalved in the triage of padents with chest pain
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we describe a new ECG
pattem without ST-segment € evation that signi-
fies occlusion of the praximal left anterior de-
scending coronary anery (LAD). Instead of the
signature ST-segment elevation, the ST segment
showed a2 1- to 3-mm upsloping ST-segment de-
pression at the ] point in leads V, to V, that con-
tinved into ta!l positive symmertrical T waves.
The QRS complexes were usua'ly not widened or
were only slight'y widened, and in some there was
a 'oss of precordial R-wave progression. In most
patients there was 2 1= to 22-mm ST-elevation in
lead aVR (see Fig. 1 for representative examples
of this ECG pattem). We recognized this charac-
teristic ECG pattern in 30 of 1532 patients with
aneerior myocardia' 'nfarcrion (2.0°%).




Clinical Significance

= The de Winter ECG pattern is an anterior STEMI equivalent that presents without obvious ST segment elevation.
- Key diagnostic features include ST depression and peaked T waves in the precordial leads.
+ The de Winter pattern is seen in ~2% of acute LAD occlusions and is under-recognised by clinicians.

» Unfamiliarity with this high-risk ECG pattern may lead to under-treatment (e.g. failure of cath lab activation), with attendant negative effects

on morbidity and mortality.







Diagnostic Criteria

Tall, prominent, symmetric T waves in the precordial leads

Upsloping ST segment depression =1mm at the J-point in the precordial leads

Absence of ST elevation in the precordial leads

ST segment elevation (0.5mm-1mm) in aVR

"Normal” STEMI morphology may precede or follow the deWinter pattern




Figure 1. Unlqrue Precordial ST-
Segment and T-Wave Morphology.

These 12-lead ECG s of
eight patients show preco
ment depnasslon at the J golrd
waves.
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De Winter’s T Waves
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Acute coronary Syndrome
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