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Critical heart rate and 
left bundle‑branch block 
resolution in anesthesia

Madam, 
Left bundle‑branch block (LBBB) occurs when there is a 
block in the conduction pathway of the left bundle branches. 
LBBB can be described as transient, intermittent, or 
permanent. Transient BBB can be caused by a phase 3 
block, a phase 4 block, or a concealed conduction.[1] Disease 
processes associated with LBBB include hypertension, 
coronar y heart disease, hyperkalemia, idiopathic 
degeneration of conduction tissue, cardiomyopathy, valvular 
abnormalities, myocarditis, infective endocarditis, and 
trauma or cardiac surgery.[1,2] Of these, LBBB is most 
often a result of coronary heart disease and hypertension.[3] 
This case report describes a scenario in which an LBBB 
transiently converts to normal sinus rhythm with the 
induction of general anesthesia and reverts back to LBBB 
upon emergence from anesthesia.

A 50‑year‑old female with chronic back pain presented for a 
minimally invasive L4/L5 transforaminal lumbar interbody 

fusion. An electrocardiogram (ECG) from 5 months prior 
to her preoperative evaluation was interpreted as normal 
sinus rhythm (NSR) with heart rate (HR) 75 beats per 
minute (bpm) [Figure 1]. A subsequent ECG a week prior to 
surgery demonstrated LBBB at HR of 76 bpm [Figure 2]. A 
preoperative stress test with myocardial perfusion imaging was 
negative for inducible ischemia. All preoperative laboratories 
including electrolytes and blood counts were within normal 
limits.

Prior to induction of anesthesia, the LBBB was appreciated 
at HR of 84 bpm. Upon induction, LBBB was no longer 
appreciated on telemetry [Figure 3] until extubation and 
arrival at post anesthesia care unit  (PACU) [Figure 4]. 
Standard American Society of Anesthesiologists (ASA)
monitors were used intraoperatively. Minimum blood 
pressure in the surgery was 86/60 mmHg with a HR of 55 
bpm. Maximum blood pressure was 137/71 mmHg with a 
HR of 78 bpm. There were no intraoperative complications, 
hemodynamic instability, or ventilatory difficulties. Blood 
loss estimated to be 25 ml, urine 100 ml, and crystalloids 
900 ml.

The patient was transported to PACU, where the initial vital 
signs demonstrated a HR of 102 bpm, BP 139/91 mmHg, 
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Figure 1: EKG 01/18/16

Figure 2: EKG: 06/15/16 (preoperative)
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Figure 3: Lead 2, V5 rhythm strip after induction 06/21/16

Figure 4: Recovery room rhythm strip on 06/21/16

Figure 5: EKG 06/22/16 (postoperative)

and O2 sat 100%. PACU telemetry demonstrated a reversion 
back to the initial LBBB.

The following day, postoperative ECG showed NSR with a 
HR of 86 bpm and an LBBB [Figure 5].

LBBB most often presents secondary to myocardial ischemia. 
This is unlikely the cause of LBBB in our patient given 
she had a negative cardiac workup and was asymptomatic 
from a cardiac standpoint. The likely cause for the transient 
disappearance of the LBBB during anesthesia in our case 

appears to have been aberrant conduction of supraventricular 
signals (phase 3 block). Constantini described a “critical heart 
rate,” defined as the HR at which an LBBB is produced. 
He noted that a change in HR of plus or minus 1 bpm could 
cause an appearance or disappearance of a BBB.[4] LBBB 
was not evident when the patient’s HR was less than 76 bpm. 
Consequently, a HR of 76 may be the “critical heart rate” at 
which point, an LBBB is induced.

Opioids were used throughout the surgical procedure and were 
the likely agents that maintained this patient’s HR below 76 
bpm. Opioids are vagotonic and cause bradycardia through 
depression of sinoatrial node function. These properties of opioids 
in anesthesia may have produced results similar to those seen in 
Herrmann and Ashman’s case series in which vagal maneuvers 
caused conversion of an LBBB to a normal sinus rhythm.[5] 
Further electrophysical evaluation of the patient’s heart would be 
necessary to determine whether this hypothesis is true. However, 
this datum is not available. In the future, further investigations 
should be considered to see whether or not an element of general 
anesthesia may activate these aberrant pathways.
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