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Case Report

Critical Heart Rate Dependent LBBB: Need Caution!
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Right bundle branch block (RBBB) and left bundle branch block (LBBB) are commonly seen in geriatric
cases posted for surgeries. LBBB usually results from conduction system degeneration or myocardial
pathology. LBBB is often associated with hypertension, myocarditis, coronary heart disease, aortic valve
disease, cardiomyopathy etc. We report a case of diagnosed LBBB preoperatively posted for emergency
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and led to reversion of LBBB to normal sinus rhythm. LBBB is ared flag diagnosis to the anaesthesiologist.
But the knowledge of critical heart rate is important; below which the rhythm may revert back to normal
sinus rhythm. The knowledge to differentiate between myocardial ischaemia and LBBB is the need of the
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Purpose of Article

The purpose of this article is to expand the knowledge regarding intra
operative Left bundle branch block and critical heart rate. A doctor
should be able to distinguish between LBBB and more dangerous
Myocardial infarction.

Introduction

Any cardiac abnormality in peri operative period is detrimental and
raises a red flag to the anaesthesiologist. Peri operative rhythm
disturbances, myocardial infarction are dreaded complications which are
often faced by the medical team. Right bundle branch block (RBBB) and
left bundle branch block (LBBB) are commonly seen in geriatric cases
posted for surgeries. Geriatric population now undergoes various
procedures everyday around the world. LBBB usually results from
conduction system degeneration or myocardial pathology [1, 2]. New
onset of arrhythmias can occur due to innumerable causes, but remission
of LBBB under general anaesthesia is rarely documented. The
anaesthesiologist is expected to distinguish between the more critical
myocardial ischaemia (M) intra-operatively from the LBBB.

We report a case of preoperative left bundle branch block that reverted
to normal conduction after a decrease in heart rate during surgery under
general anaesthesia and which resurged intermittently and was
dependent on heart rate in the immediate postoperative period.

Case Presentation

A 62-year-old male patient diagnosed as cauda equina syndrome was
posted for emergency spinal cord decompression. Pre-anaesthetic
evaluation revealed a medical history of hypertension for 6 years (for
which hewas prescribed tab amlodipine 5 mg by the physician). Physical
examination revealed acute onset of back pain associated with loss of
bladder and bowel control for past 2 days. Laboratory investigations
were within normal limits. Preoperative electrocardiograph (ECG)
showed sinus rhythm with pattern compatible with LBBB. The patient
didn’t give any history of chest pains, palpitations or decreased effort
tolerance. Hemodynamically, patient was stable throughout the
preoperative period. Urgent cardiac consultation was sought, and a
preoperative 2 D Echocardiography was conducted which documented a
paradoxical motion of septum, concentric left ventricular hypertrophy
(LVH), diastolic dysfunction and a mildly reduced left ventricular
systolic function with ejection fraction of 45-50%. Cardiac markers were
sent which were negative. Due to the urgent nature of the surgery and
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the hemodynamic stability, it was decided not to postpone the surgical
procedure for further study of electrocardiographic alterations.
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Figure 1: Preoperative monitor readings (before induction).

On arrival to the pre anaesthesia room, the monitors as per American
society of Anaesthesia (ASA) standards were attached and the heart rate
of 97 bpm with blood pressure of 136/97 mm Hg and Oxygen saturation
of 98% (Figure 1). ECG showed persistent LBBB. The patient
underwent the surgical procedure as per the institutional protocol.
Intraoperatively, the heart rate settled down to 77 bpm after which the
LBBB reverted to sinus rhythm (Figure 2). Although T wave inversion
was seen which may be due to lead placement on the back, patient
remained hemodynamically stable throughout the intraoperative period.
After the surgery, neuromuscular blockade was reversed, and the trachea
was extubated uneventfully. The post operative period showed LBBB
pattern as in preoperative period when the heart rate exceeded 80 bpm.
Patient was observed in the Intensive care unit and with cardiologist
consultation, no active management was advised. Peri operative period
was uneventful for the patient. Written informed consent was taken from
the patient to share his data and images for publication reason.
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Figure 2: Intraoperative monitor readings (after intubation where heart
rate settled below 77bpm).

Discussion

Electrical conduction originating from Sino atrial (SA) node travel
through the pathways dividing into left and right bundle after the bundle
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of His. Any electrical disturbance can manifest as delayed transmission,
erratic rhythm or irregular conduction. RBBB or LBBB results from
delayed transmission through the Bundle of His [3].

LBBB is often associated with hypertension, myocarditis, coronary heart
disease, aortic valve disease, cardiomyopathy etc. [4, 5]. It may be
transient, intermittent or permanent where transient block can be due to
phase 3 block, a phase 4 block, or a concealed conduction. Even a minor
change in heart rate of 1 bpm can cause a BBB to appear or disappear.
This has been coined as critical heart rate by Constantini [6]. The
etiology can be attributed to aberration in conduction phase 3. As the
heart rate increases above the critical point, it leads to manifestation of
the block. Under general anaesthesia, when the heart rate dips below
it, the block gets reverted back to sinus rhythm. Although literature
documents few cases of reversion back to sinus rhythm and critical heart
rate, the features which distinguish between more critical intra operative
MI and other rhythm disturbances needs to be re explored. When to act
is the need of the hour. Time is of essence in such scenarios.

LBBB always make the anaesthesiologist to be cautious during the peri
operative period as any of the above causes may be present. Although
benign but sometimes serious issues like acute Ml may be masked under
this and poses a significant challenge. Various scoring system have been
published but Sgarbossa score is a validated score for diagnosis in
patients of acute M1 with LBBB [7]. A positive result is considered if 3
points are scored on the scale:

ST-segment elevation of at least 1 mm in a lead with QRS complex and
T-wave concordant (5 points);

ST-segment depression of at least 1 mm in lead V1, V2, or V3 (3 points);
ST-segment elevation of at least 5 mm in a lead with a QRS complex
and T-wave discordant (2 points).

Smith’s modification of Sgarbossa scale is also used clinically but it is
time consuming [8]. Intraoperative LBBB diagnosis can be made by
various modalities which alter the heart rate (valsalva, carotid massage,
administration of atropine, neostigmine, esmolol or propranolol) but it
should be done under controlled settings only [9]. Such maneuvers can
be more detrimental in patients with cerebrovascular diseases. Holter
monitoring is the gold standard for these patients and can shed more light
to the etiology.

The mechanism for such aberration is not clear whether it is anatomical
due to ventricular enlargement or neurogenic or pathological due to
underlying disturbances. Rate dependent LBBB occurs due to prolonged
refractory periods, the impulse is not transmitted further in Bundle of His
hence manifesting as bundle branch block. When heart rate decreases,
the impulse is conducted after the refractory period, hence completing
the electrical circuit [10]. Rate dependent left bundle branch block may
be associated with atypical chest pain, possibly related to the paradoxical
cardiac movement occurring at onset of left bundle branch block, and
notdue to myocardial ischaemia [11]. This patient also did not have any
symptoms related to LBBB and had good effort tolerance. No positive
history for any stress related or otherwise events could be elucidated.

Another finding in this patient was paradoxical motion of septum, also
known as septal bounce. During a 2D echocardiograph, the inter
ventricular septum moves away from the placed transducer after the
depolarization. It is followed by short trembling movement which
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coincides with T wave. Afterwards, the septum returns towards the
transducer. This is seen normally but sometimes a paradoxical
movement of the IVS is seen which has been coined as septal bounce
[12]. Septal bounce is attributed to various causes: LBBB is one of them.
Others are post cardiac surgeries, mitral stenosis, cardiac tamponade,
pulmonary embolism and right atrial overload. In LBBB, there is
discordance in electrical conduction and ventricular contraction resulting
in dyssynchrony. Right ventricle is contracting earlier than the left, and
the septum is displaced posteriorly in early systole. This has been termed
as septal beaking by Dillon et al., the main cause behind it is reversal of
transeptal pressure gradient [13]. Walmsley et al. has coined the same
movement as ‘septal flash’ and noticed it larger the longer the delay
between the right ventricle free wall and septal conduction although felt
it occurred irrespective of the pressure gradient between the right and
left ventricles [14].

Conclusion

In this case report, preoperatively the heart rate was higher than the
critical heart rate which when settled under general anaesthesia, led to
remission of LBBB to sinus rhythm. The patient remained asymptomatic
throughout and had an uneventful peri operative period. Such cases may
benefit from Holter monitoring later on to accurately know the etiology.
Although it remained uneventful, due caution should always be used as
an underlying acute MI may be missed. Sgarbossa scoring criteria shall
be used and risk assessment shall be a multidisciplinary approach.
Underlying MI must be differentiated from other rhythm disturbances so
that the patient does not land up in a critical situation.
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