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New onset left bundle branch block: keep calm!
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SOUHRN

Nově vzniklá blokáda levého Tawarova raménka (left bundle branch block, LBBB) je rovnocenná STEMI a 
podle současných doporučených postupů je třeba ji řešit primární angioplastikou. Vznik LBBB může být, kro-
mě infarktu myokardu, důsledkem několika jiných postižení, např. hyperkalemie. Pro léčbu, zvláště v nalé-
havých situacích, je naprosto zásadní rozpoznat jinou takovou možnou příčinu, aby se předešlo léčbě, která 
by byla zbytečná nebo, co by bylo ještě horší, pacientovi by uškodila. Správnou diagnózu často umožnilo 
stanovit klinické vyšetření a pozorná kontrola elektrokardiogramu.

© 2019, ČKS

ABSTRACT

New onset LBBB represents a STEMI equivalent and, according to the current guidelines, this qualifi es for 
primary angioplasty. However, several conditions could provoke new onset LBBB such as hyperkalemia, 
hypercalcemia etc. Differential diagnosis is fundamental, especially in emergency condition, in order to 
avoid unnecessary or harmful treatment. Clinical evaluation and careful analysis of ECG often permitted the 
correct diagnosis.
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Introduction 

For ST segment elevation myocardial infarction (STEMI) pa-
tients, access to percutaneous coronary intervention is criti-
cal. Door-to-balloon time is used as a performance measure 
to assess the quality of care that STEMI patients are receiv-
ing. Thus, the best practice for STEMI patients involves early 
diagnosis and immediate activation of the cardiac catheter-
ization laboratory. STEMI equivalents are those patients 
who do not present with this classical ECG changes but 
have acutely occluded coronary artery. They are often as-
sociated with poorer outcome and worse prognosis. New 
onset LBBB represents a STEMI equivalent and, according 
to the current guidelines1, this qualifi es for primary angio-
plasty. However, new onset left bundle branch block (LBBB) 
is not specifi c for acute myocardial infarction.

Case presentation  

A 69-year-old man was admitted to the emergency de-
partment with profound asthenia. In the last three days, 

he suffered from mild and diffuse abdominal pain with 
diarrhea. In his past medical history: 

• Hypertension, diabetes mellitus and dyslipidemia;
• Paroxysmal atrial fi brillation;
• Twenty years ago, inferior myocardial infarction 

followed by coronary artery bypass surgery for tri-
vascular coronary obstruction;

• About ten years ago, femorofemoral bypass for 
right common iliac artery occlusive disease;

• Three months ago, intestinal infarction treated 
with resection, direct anastomosis and protective 
ileostomy. 

His medications included betablocker, ACE inhibitor in 
combination with low dose thiazide diuretic, vitamin 
K antagonist oral anticoagulant, metformin, statin. 
On admission blood pressure was 90/60 mm Hg. The 

patient was alert and oriented. Physical examination 
showed dry mouth and skin without peripheral edema. 
Cardiopulmonary examination showed bilateral air entry 
without any adventitious sounds and normal heart sounds 
without murmurs, gallop or rub. The ECG showed (Fig. 1) 
sinus rhythm, fi rst degree AV block and left bundle branch 
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block. A previous ECGs (performed three months ago, 
during his previous hospitalization for intestinal infarc-
tion) were avalaible and showed only left anterior fas-
cicular block with signs of inferior necrosis. 

Question: Did new onset LBBB suggest an acute myo-
cardial infarction? Should the patient have had to under-
go coronary angiography?

A careful analysis of ECG on admission showed a sig-
nifi cative narrowing down of the base of the T waves 
(with a duration about 100–120 ms), resulting peaked. 
This behavior suggested a possible hyperkalemia. First de-
gree AV block and widening of QRS complexes, in respect 
of previous ECG, were accordant with this hypothesis. 
Moreover LBBB resulted atypical due to slow rise of initial 
portion of the QRS, prominent R waves in leads V

1
 to V

3
, 

little q waves in I and aVL, rS complex with large s wave 
in V

6
. Sgarbossa criteria, for diagnosis of acute ischemia 

in the presence of LBBB, were negative. An echocardio-
gram was quickly performed, demonstrating a mild left 
ventricular dysfunction (EF 45%) with inferior wall aki-
nesia, fully justifi ed by previous infarction. Arterial blood 
gas test showed these data, suggesting metabolic acido-
sis: pH 7.29, pCO

2
 36.8 mmHg, PO

2
 88 mmHg, HCO3– 14 

mmol/L. Blood potassium level of 8.3 mmol/L confi rmed 
suspicion of hyperkalemia. Serum creatinine level 5.5 mg/
dl (normal value 0.5–1.2) and increased azotemia 125 mg/
dl (n.v. 10–50) denounced acute kidney injury. Biochemi-
cal markers of myocardial necrosis resulted within normal 
range. 

Thus, clinical and laboratory data excluded acute cor-
onary syndrome. Intravenously calcium gluconate was 

promptly administered in order to reduce potassium 
level. The patient underwent bicarbonate dialysis treat-
ment, followed by gradual reduction of creatinine and 
azotemia levels and pH normalization. ECG (Fig. 2) af-
ter hemodialysis showed a resolution of the left bundle 
branch pattern. A repeat serum chemistry after hemodi-
alysis showed improvement in serum potassium level to 
4.8 mEq/L. On discharge, renal scintigraphy showed re-
duction of glomerular fi ltration rate about 47.8 ml/min, 
denouncing moderate chronic kidney failure. ACE-inhib-
itor was stopped.

Discussion

LBBB is generally associated with a poorer prognosis in 
comparison to normal intraventricular conduction, but 
also in comparison to right bundle branch block which is 
generally considered to be benign in the absence of an 
underlying cardiac disorder, like congenital heart disease. 
LBBB may occur in asymptomatic individuals, patients 
with extensive myocardial infarction, and in those with 
heart failure, especially in dilated, non-ischemic cardio-
myopathies. In some patients, LBBB (sometimes rate de-
pendent) may be the fi rst manifestation of heart disease 
whereas the clinical presentation of a dilated cardiomy-
opathy develops only some years later. According to the 
last guidelines, patients with a clinical suspicion of ongo-
ing myocardial ischaemia and LBBB should be managed 
as STEMI patients, regardless of whether the LBBB is pre-
viously known.2 However, a new LBBB does not predict 
a myocardial infarction per se.3 Sgarbossa criteria could 
be helpful in order to assess ischemia in the presence of 
LBBB.4 The Sgarbossa criteria consists of ST-segment el-
evation of 1 mm or more concordant with the QRS com-
plex in any lead (score of 5), ST-segment depression of 
1 mm or more in lead V

1
, V

2
 or V

3
 (score of 3) and ST-

segment elevation of 5 mm or more discordant with the 
QRS complex in any lead (score of 2). A total score of ≥ 
3 is reported to have a specifi city of 90% for diagnosing 
myocardial infarction. 

Several conditions could provoke new onset LBBB such 
as hyperkalemia, hypercalcemia,5 pharmacological effect 
(especially with class IC antiarrhythmic drugs), intermit-

Fig. 2 – ECG after normalization of kalemia

Fig. 1 – ECG on admission
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tent phase 3 (tachycardia-dependent) branch block, myo-
carditis, dilated cardiomyopathy. Differential diagnosis is 
fundamental, especially in emergency condition, in order 
to avoid unnecessary or harmful treatment.

Hyperkalemia is a medical emergency and is considered 
severe, with high mortality rate, when the serum potas-
sium level is 8.0 mEq/L or greater. The most common dis-
orders associated with severe hyperkalemia include renal 
failure and critical illness such as sepsis and multisystem 
organ failure. Angiotensin-converting enzyme inhibitor, 
angiotensin II receptor blocker, NSAID and aldosterone 
antagonist are common medications known to contribute 
to hyperkalemia.

Tall and peaked T waves are the most readily recog-
nizable signs of hyperkalemia. In particular. narrowing 
down of the base of the T waves is important for diag-
nosis. Severe hyperkalemia can result in fascicular blocks 
and bundle branch blocks, due to depressed intraven-
tricular conduction. It is worth noting that in hyperka-
lemia the conduction delay persists throughout the QRS 
complex and not just in the terminal portions, as seen in 
bundle branch block. In worst cases, the T waves broad 
and fuse with widened QRS complexes (“sine-wave ap-
pearance”).6 Rarely severe hyperkalemia provokes ST 
segment elevation, perfectly mimicking acute myocar-
dial infarction. In this case differential diagnosis is really 
diffi cult by ECG. ST abnormalities are most frequently 
seen in leads V

1
 and V

2
 and, in some cases, resemble type 

1 Brugada pattern.7  
In patients with severe hyperkalemia, treatment 

includes i.v. calcium to ameliorate cardiac toxicity, IV 
glucose and insulin infusion to enhance potassium up-
take by cells. Sodium bicarbonate infusion should be 
administered in order to correct metabolic acidosis. 
Emergency dialysis is recommended for patients unre-
sponsive to more conservative measures or with severe 
renal failure.8 

In our case, fi rst ECG showed new onset LBBB, together 
with atypical symptoms. His medical history, consistent 
of multiple cardiovascular risk factors, triple CABG and 
peripheral vascular disease, induced suspicions of acute 
myocardial infarction. Clinical evaluation and careful 
analysis of ECG permitted the right diagnosis of acute 
kidney failure with severe hyperkalemia. Urgent coronary 
angiogram could have been harmful, due to use of iodine 
contrast in the setting of renal failure and metabolic aci-
dosis. 
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