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ABSTRACT
Acquired long QT syndrome (aLQTS) can occur in up to one third of patients undergoing cardiac surgery and is often undisclosed. We 

present a case of a 55-year-old male patient admitted to our center for mitral valve replacement surgery, and, during the postoperative 

period, a long QT greater than 600 ms was confirmed and in the Holter monitoring Torsade de Pointes (TdP) was evidenced. The 

patient received appropriate medical treatment and was discharge in stable clinical conditions. 
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INTRODUCTION

Acquired long QT syndrome (aLQTS) can occur in up to a third of patients undergoing cardiac surgery and is often 
unrecognized. A prolonged QT greater than 500 ms implies high risk of triggering Torsade de Pointes (TdP), ventricular 
fibrillation (VF) and sudden death. Among the pathophysiological mechanisms involved, we have: 

•	 Generalized inflammatory reaction; 
•	 Adrenaline release; 
•	 Use of antibiotics; 
•	 Use of anesthetics; 
•	 Use of antiarrhythmic drugs; 
•	 Advanced age; 
•	 Female gender; 
•	 Polypharmacy; 
•	 Electrolyte imbalance; 
•	 Previous heart disease1-5. 
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CLINICAL CASE

A 55-year-old male patient with diagnosis of severe mitral regurgitation and paroxysmal atrial fibrillation (PAF) 
underwent mitral valve replacement due to evolving with dyspnea and progressive deterioration of his functional class 
with preserved ventricular function. The patient denies a history of syncope and, prior to admission, developed an episode 
of palpitations and PAF that resolved on an outpatient basis. 

On the fifth day after cardiac surgery, a Holter monitor was placed for sudden periods of palpitations and blurred 
vision. During monitoring, aLQTS of 610 ms was documented (Fig. 1), and VF deflagrated by an R on T phenomenon 
(Fig. 2) induced TdP and VF was triggered. Patient was successfully defibrillated, and amiodarone and ciprofloxacin were 
discontinued due to chronic use for paroxysmal atrial fibrillation as an antimicrobial post-surgical protocol. We started 
ventricular pacing at a rate of 85 beats per minute with a temporary VVI pacemaker (Fig. 3) for two days and administered 
magnesium sulfate even with serum electrolytes within the normal range. 

Patient was discharged ten days after surgery and during a one-year follow-up evolved clinically stable with NYHA I 
functional class, sinus rhythm, normal QTc interval and caring not to use drugs that could potentially lengthen the QTc interval.

 
Figure 1. Acquired long QT syndrome with a QTc of 610 ms. 

 

 
 

R on T phenomenon 

Figure 2. Ventricular fibrillation deflagrated by an R on T phenomenon that induces Torsade de Pointes. 

 
Figure 3. Ventricular pacing at a rate of 85 beats per minute.
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DISCUSSION

Up to a third of patients undergoing cardiac surgery may present aLQTS during the postoperative period. However, 
TdP is an infrequent phenomenon. Sometimes when the QTc is prolonged over 500 ms, it can trigger TdP and VF. The 
current patient lengthened the QTc to 610 ms1. In addition, several risk factors associated with the appearance of TdP 
are known, but nowadays the exact mechanism by which some patients deplete the ventricular repolarization reserve and 
others don’t is unknown. 

In this case, we present a 55-year-old male patient who underwent a surgery for treating severe mitral regurgitation. 
Recently, a risk score for QTc prolongation associated with drugs has been validated, in which age over 50 years is related 
as an indicator of risk for developing aLQTS6. Cardiac surgery is a large-scale procedure in which there is an acute post-
traumatic inflammatory response that triggers the release of cytokines that act directly on cardiomyocytes architecture, 
causing an acquired channelopathies by prolonging the action potential and inducing LQTS. 

On the other hand, the inflammatory mechanism itself exerts a direct action on the central nervous system that 
generates the release of adrenaline, favoring the appearance of TdP2. Antibiotics, anesthetic and antiarrhythmic agents have 
been implicated as triggers of TdP in susceptible patients. In this patient, servoflurane was used; we had to discontinue 
amiodarone and ciprofloxacin. It is believed that drugs could trigger TdP by unmasking subclinical genetic channelopathies 
or by directly altering ion channels and depleting the ventricular repolarization reserve3. 

The sum of the inflammatory mechanism, the adrenergic discharge, the age of the patient, the use of servoflurane, 
amiodarone, ciprofloxacin, and mitral regurgitation contributed to the appearance of aLQTS, TdP and VF in this patient, 
who was successfully defibrillated. Even though his serum electrolytes were normal, he received intravenous magnesium 
sulfate7. Ventricular pacing at a heart rate of 85 beats per minute is effective for treating TdP due to aLQTS, homogenizing 
the R-R interval and reducing ventricular refractoriness dispersion. On this basis, we opted for the implantation of a 
temporary pacemaker and then wean the artificial ventricular pacing 48 hours later7,8. 

It is believed that aLQTS is produced by multiple causes and that there is a certain genetic susceptibility for developing 
it9. In this patient, after eliminating all the drugs that lengthen the QTc and once the inflammatory phase has disappeared, 
he has never presented abnormal QTc again. The patient was discharged asymptomatic and in stable clinical conditions, 
emphasizing not to use drugs that prolong the QTc interval. Holter and control electrocardiogram are performed periodically 
with QTc interval measurements.

CONCLUSION

We must be careful during the postoperative period of all patients undergoing cardiac surgery since, due to the previous 
heart disease, these patients are at risk of triggering TdP. The administration of drugs must be monitored taking into account 
which drugs can potentially prolong the QT interval. Finally, all of these patients should be closely monitored for warning 
symptoms of hemodynamic decompensation. 
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