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A B S T R A C T   

We describe two patient cases with acute coronary syndrome (ACS) and broad QRS in the acute phase elec
trocardiogram (ECG). The patients' ECG findings resembled left bundle branch block (LBBB), but with atypical 
features. Broad QRS not fulfilling the criteria for LBBB or right bundle branch block (RBBB) is diagnosed as non- 
specific intraventricular conduction delay (NSIVCD). The case report deals with the challenges of predicting 
acute coronary occlusion in patients with NSIVCD in their acute phase ECG. In one of the cases, the ECG changed 
from typical LBBB to NSIVCD or atypical LBBB with the development of systolic dysfunction and clinical heart 
failure.   

Cases 

Case 1. An 88-year-old man with hypertension had coronary artery 
bypass grafting to all three main coronary artery branches in 1999. 
Chronic heart failure (CHF) with an ejection fraction (EF) of 35% and 
broad QRS was diagnosed in 2019. In April 2021, the patient underwent 
drug-eluting balloon therapy for a total occlusion in the mid-part of the 
left circumflex coronary artery (LCx), which had resulted in a non-ST- 
elevation myocardial infarction. Fig. 1a shows an ECG recorded post- 
PCI during the hospital stay. Fig. 1b shows an ECG recorded during 
acute chest pain nine months later, at the time of ACS. An echocardio
gram immediately before the angiography showed an EF of 25% with no 
valvular disease. The patient was hemodynamically stable. Coronary 
angiography & percutaneous coronary intervention (PCI): Restenosis 
with total occlusion (100%) in the mid-LCx, no other new lesions. The 
patient underwent PCI with a drug-eluting stent (DES), and normal 
coronary flow was achieved. 

Case 2. A 73-year-old female patient with hypertension and type II 
diabetes. Ten years before the acute event, an ECG (Fig. 2a), showing 
typical LBBB, was recorded during a routine control for hypertension. 
Two years before the acute event, the patient developed clinical heart 
failure with an EF of 35%. Fig. 2b shows an ECG recorded three months 

before and 2c during the ACS episode. On pre-angio echocardiography 
the EF was 15%, and there was biventricular enlargement, moderate 
mitral valve regurgitation, and severe tricuspid valve regurgitation. 
Coronary angiography & PCI: Single vessel disease with total occlusion 
of the posterior descending branch of a dominant right coronary artery. 
A DES was implanted with good angiographic result. 

Discussion 

Bundle branch blocks result in secondary ST-T changes, which need 
to be distinguished from ischemia-induced (primary) ST-T changes. 
Several ECG scores have been developed for the identification of acute 
coronary occlusion in patients with LBBB [1,2]. However, there are no 
guidelines for the prediction of acute coronary occlusion in the presence 
of NSIVCD, and the guidelines even fail to mention the existence of this 
ECG pattern [3]. NSIVCD is defined as prolonged QRS duration (≥ 110 
ms) [4] not fulfilling the criteria of LBBB or RBBB. Regional myocardial 
scarring as a result of fibrosis, previous myocardial infarction and left 
ventricular hypertrophy (LVH) have been considered as background 
factors for this conduction delay, which frequently results in secondary 
ST-T changes. In patients with suspected ST-elevation myocardial 
infarction, this ECG pattern was independently associated with high 
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mortality rates, comparable to those with LBBB [5]. Thus, NSIVCD 
should be considered as a high-risk ECG pattern predicting poor prog
nosis despite “modern” treatment of STEMI with primary PCI. NSIVCD is 
not a uniform ECG pattern. In a subgroup of patients, there may be only 
slightly altered QRS morphology despite a prolonged QRS duration. In 
NSIVCD, the proximal conduction system is usually unaffected, but 
concomitant left anterior fascicular block (LAFB) may be present, 
resulting in left axis deviation. These patients often have LVH in their 
ECG (ECG-LVH) (Fig. 1a). 

In some patients with NSIVCD, the QRS complex resembles LBBB but 
the criteria for typical LBBB are not met, and the findings are sometimes 

referred to as atypical LBBB (Fig. 2b). In these cases, there is typically a 
wide fragmented QRS complex, a marker of myocardial scar and 
increased mortality risk in known or suspected coronary artery disease. 

In our first case, the ECG findings were not compatible with typical 
LBBB, but represent either atypical LBBB or NSIVCD (Fig. 1a). The ECG 
findings consist of LVH and fragmentation of the QRS complex in the 
lateral extremity leads. An ECG recorded during chest pain showed new 
concordant inferolateral ST segment elevation, ST depression in leads 
V2—V3, and excessively discordant ST segment elevation in lead III 
(Fig. 1b), all in agreement with the original and modified Sgarbossa 
criteria for the prediction of acute coronary occlusion in ACS patients 

Fig. 1. (a) A 12‑lead ECG of an 88-year-old man recorded eight months before an ACS episode. There are wide, biphasic P waves indicating advanced inter-atrial 
block, a severely prolonged PQ interval and a broad QRS of 142 ms. There are notches in the proximal part of the QRS complex in leads I, aVL, V1 and V4-V6, 
secondary ST-T changes, left axis deviation and increased voltage indicating left ventricular hypertrophy. In (b) there are 1 mm ST elevations in the leads II, III, 
aVF, V5-V6, and V8—V9. The ST elevation is concordant in leads II, aVF, V5—V6, and V8—V9. Leads V2 and V3 show 1 mm ST depression. QRS duration is 136 ms. 
Compared with the previous ECG there are clear changes in the QRS complex: the frontal QRS axis is normal (+ 24◦) and there is more evident QRS fragmentation in 
the extremity leads. 
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Fig. 2. 12‑lead ECGs of a 73-year-old woman. (a) shows an ECG ten years before an ACS episode. There is typical LBBB with a QRS duration of 142 ms, low R waves 
in leads V1—V3, mid-QRS notching and absence of q waves in the lateral leads and secondary ST-T changes. (b) was recorded three months before the episode. The 
QRS morphology has undergone significant changes. As a result, there are several changes atypical for LBBB. The QRS duration is 164 ms and instead of the mid-QRS 
notch, there is QRS fragmentation in the leads I, III, aVL and V5. The R-wave amplitude in the leads V1 (3 mm), V2 (11 mm) and V3 (9 mm) has increased. (c) was 
recorded during chest pain and shows ventricular extrasystoles in bigeminy. The QRS duration is 172 ms and there is a concordant ST elevation of 2 mm in lead II, 3 
mm in lead aVF, and <1 mm in V5 and V6. In lead III there is excessively discordant ST elevation both in the normal beat and in the ventricular extrasystole. 
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with LBBB [1,2]. Interestingly, also the posterior leads V8-V9 showed 
concordant ST elevation, a feature that is not included in the Sgarbossa 
criteria. We think that the changes of the QRS complexes between the 
two recordings represent different degrees of left ventricular 
remodeling. 

In the second patient case, typical LBBB was present ten years before 
the ACS episode (Fig. 2a). Interestingly, in the ECG recorded three 
months before the ACS episode (Fig. 2b), there are several ECG features 
atypical for LBBB. An r wave ≥1 mm in V1 was predictive of residual left 
bundle conduction in previous studies [6], but patients with LBBB and 
septal MI or a large scar may develop large R waves in lead V1 from 
unopposed right ventricular free wall activation [7]. In this case, the 
development of heart failure with left ventricular systolic dysfunction 
and dilatation resulted in a change of the QRS morphology from a 
typical LBBB pattern to a QRS pattern, where the LBBB diagnosis was 
highly questionable. The relatively high R waves in the leads V1—V3 
could partly be due to right ventricular remodeling (“hypertrophy”). In 
the acute stage of ACS (Fig. 2c), the ECG indicated acute inferior STEMI: 
there was >1 mm concordant ST elevation in leads II and aVF, and 
excessively discordant ST elevation both in the normal beat and in the 
ventricular extrasystole in lead III. In addition, there was severe frag
mentation of the QRS complex in the inferolateral leads, suggestive of 
myocardial fibrosis or necrosis of the lateral wall. In V6, there was a 
pseudo-LBBB pattern - the R wave of V6 lacks the characteristic notch at 
the apex. The changes could represent NSIVCD, possibly with “peri- 
infarction” block, although atypical LBBB can't be excluded without 
invasive electrophysiological studies. 

Conclusion 

Patients with NSIVCD represent an important subgroup of STEMI 
patients with high mortality rates, yet they are neglected in the ACS 
guidelines. In ACS patients with atypical LBBB or NSIVCD, we recom
mend using the modified Sgarbossa criteria, which seem to be specific 
even with ventricular pacing [1,8]. In case of ongoing symptoms 
compatible with ACS despite initial medical therapy, emergent coronary 
angiography is recommended. 
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[5] Lahti R, Rankinen J, Lyytikäinen L-P, Eskola M, Nikus K, Hernesniemi J. High-risk 
ECG patterns in ST elevation myocardial infarction for mortality prediction. 
J Electrocardiol 2022;74:13–9. 

[6] Perrin MJ, Green MS, Redpath CJ, Nery PB, Keren A, Beanlands RS, et al. Greater 
response to cardiac resynchronization therapy in patients with true complete left 
bundle branch block: a PREDICT substudy. EP Eur 2012;14:690–5. 
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