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Introduction
Cardiac arrhythmias occur commonly during liver transplantation surgery, and most 

notably, such events can be due to a patients’ comorbidities, for example, liver cirrhosis. A 
prolonged QT interval is one of the less well-identified comorbidities in patients with or 
without liver cirrhosis. Preoperative identification of prolonged QT intervals is an essential 
and crucial factor to consider in careful monitoring and intraoperative anesthesia management 
towards prevention and early treatment of complications. Certain medications commonly 
used during liver transplantation can trigger ventricular arrhythmias due to recognized or 
unrecognized prolongation of the QT interval. The patient involved in this case report has 
provided written consent to report this information.

Case Report
A 38-year-old female (height 180cm, weight 84kg) was scheduled for orthotopic liver 

transplantation due to alcoholic liver cirrhosis. She had a history of end-stage liver disease 
with MELD score of 21. She presented with hepatic encephalopathy and mild ascites. Her 
past medical history was otherwise significant for recurrent pancreatitis and previous 
cholecystectomy. An ECG was performed one month before surgery and demonstrated a 
prolonged corrected QT (QTc) interval of 490 milliseconds. There was no data about the QT 
interval before one month compared to the other readings. However, there was no time to 
investigate and correct this before the surgery. The surgery was on an emergency basis, where 
this patient had no offer from a living donor. An ECG done immediately preoperatively showed 
a QTc of 530ms. Preoperative transthoracic echocardiography revealed normal left and right 
ventricular systolic function and no regional wall motion abnormalities. There was mild 
pulmonary hypertension. Preoperative sodium was 133mmol/L, potassium was 4.4mmol/L, 
calcium was 3.36mmol/L, and magnesium was 0.84mmol/L. On entry into the operating 
room, her vital signs were within normal limits. 

General anesthesia was induced with midazolam 2mg, fentanyl 200mcg, lidocaine 60mg, 
and propofol 100mg IV. Rocuronium was used for muscle relaxation. Isoflurane was used 
to maintain the anesthesia. Arterial and central venous accesses were established without 
difficulty. A vasopressin infusion was started at a rate of 2u/hr. The vasopressin infusion is 
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routinely used in our institution during liver transplants as it helps 
maintain the hemodynamics and reduce portal hypertension. 
Transesophageal Echocardiography (TEE) probe was inserted. The 
patient was stable for the first 90 minutes of general anesthesia. 
At the end of the dissection phase of her liver transplant and 
approximately 2 hours after the vasopressin infusion had been 
started, we noted multiple Premature Ventricular Contractions 
(PVCs) on the monitor screen that progressed to narrow-complex 
supraventricular tachycardia. 

Initially, two boluses of amiodarone 150mg and multiple 
boluses of esmolol 20mg were administered. A few minutes later, 
the patient had two polymorphic ventricular tachycardia episodes 
consistent with Torsade De Pointes (TdP), each lasting 3-5 seconds 
and terminated spontaneously. The patient was given 4g of IV 
magnesium sulphate, lidocaine 100mg, and a lidocaine infusion 
of 2mg/kg/hr. These concomitantly administered drugs ceased 
the TdP temporarily. After approximately 10 minutes, the patient 
again had frequent, short, self-terminating episodes of TdP, which 
were terminated with intermittent doses of 500mg to 1g boluses 
of IV magnesium. Around fifteen episodes occurred during the 
transplant, and a total of 12g of magnesium were administered. 
Although the patient was hypotensive during each episode, her 
systolic blood pressure remained above 65mmHg, and she did not 
require cardioversion. The vasopressin infusion continued till the 

end of surgery. The surgery took around 10 hours, and blood loss 
was about 2 Liters. After the surgery, the patient was transferred 
to the Intensive Care Unit (ICU) with continuous lidocaine infusion 
(60mg/hr). She was hemodynamically stable without any pressors, 
including vasopressin. Following admission to the ICU, the QT 
interval started to become less in length, and no TdP occurred 
postoperatively; however, ICU telemetry was still showing multiple 
PVCs. The patient stayed in the ICU for five days and then shifted to 
Multi-Organ Transplants Unit (MOTS) for another five days, then 
she was discharged home.

Discussion
Long QT syndrome (LQTS) results in prolonged ventricular 

repolarization, characterized by a prolonged QT interval on the 
Electro Cardio Graphic (ECG). LQTS may be either congenital or 
acquired. Many factors can potentially prolong the QT interval, 
including electrolyte abnormalities, myocardial ischemia, alcohol 
toxicity, and autonomic imbalance with sympathetic nervous 
system hyperactivity [1]. A prolonged QT interval represents 
the most common Electro Cardio Graphic (ECG) abnormality in 
patients with liver cirrhosis [2]. There is an extensive list of drugs 
that induce QT interval prolongation and can contribute to a higher 
risk of torsade de points. Table 1 lists some of the most reported 
drugs [3].

Table 1: Lists some of the most reported drugs [3].

Category Drugs

Antiarrhythmics Disopyramide, procainamide, quinidine, mexiletine, propafenone, flecainide, d, l-sotalol, amiodarone, bretylium, dofetilide, 
ibutilide, azimilide, ajmaline

Antimicrobials
Erythromycin, clarithromycin, azithromycin, levofloxacin, moxifloxacin, sparfloxacin, gatifloxacin, grepafloxacin, 

trimethoprim-sulfamethoxazole, pentamidine, quinine, itraconazole, ketoconazole, fluconazole, chloroquine, halofantrine, 
mefloquine, amantadine, spiramycin

Antihistamines Astemizole, diphenhydramine, ebastine, terfenadine, hydroxyzine

Antidepressants Doxepin, venlafaxine, fluoxetine, desipramine, imipramine, clomipramine, paroxetine, sertraline, citalopram

Antipsychotics
Chlorpromazine, prochlorperazine, trifluoperazine, fluphenazine, felbamate, haloperidol, thioridazine, droperidol, 

mesoridazine, pimozide, risperidone, quetiapine, ziprasidone, lithium, chloral hydrate, pericycline, sertindole, sultopride, 
zimeldine, maprotiline

Anti-migraine Naratriptan, sumatriptan, zolmitriptan

Bronchodilators Albuterol, salmeterol

Diuretics Indapamide, thiazide, furosemide

Gastrointestinal 
stimulants Cisapride, metoclopramide, domperidone

Hormones Octreotide, vasopressin

Immunosuppressives Tacrolimus

Others Arsenic trioxide, aconitine, veratridine, vincamine, terodiline, budipine, tizanidine tiapride, cocaine, organophosphorus 
compounds

Our patient had multiple intraoperative PVCs and SVT that 
progressed to polymorphic ventricular tachycardia (TdP). The 
patient’s preoperative prolonged QT interval was likely secondary 
to the effect of cirrhosis. The medications used intraoperatively 
may have prolonged the QTc even further and thus precipitated 
TdP. Vasopressin is one of the commonly used pressors during liver 
transplantation in our institution, and that is for its main beneficial 

effect of reducing blood loss from splanchnic vasoconstriction as 
well as its role in reducing portal hypertension [4]. The vasopressin 
infusion may have contributed to the development of torsade de 
Pointes in this patient with a baseline prolonged QT interval. 
Amiodarone may also prolong the QT interval, and TdP may occur 
[5]. Some studies have shown lidocaine to successfully terminate 
TdP, while other trials and reports have implicated it as an etiologic 
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factor [6]. Hypokalemia, hypocalcemia, and hypomagnesemia can 
lead to TdP, but our patients’ values were normal. 

Magnesium sulphate is the treatment of choice for torsade 
de points, even if the serum level is normal: an initial bolus of 
30mgkg-1 over 2-3min is usually sufficient and should be followed 
by an infusion at 2-4mgmin-1. The bolus can be repeated after 
15min if bursts of TdP persist [7]. However, despite our patient 
having received the recommended dose, the TdP persisted, and she 
responded well to higher doses of magnesium. 

Considerations during anesthesia for cirrhotic patients with 
prolonged QT intervals may include:

1.	 Optimizing electrolyte balance.

2.	 Maintaining hemodynamic stability during liver 
transplantation surgery.

3.	 Avoiding drugs that can prolong QT intervals. 

We believe the vasopressin may have been the precipitating 
factor in this case.

Conclusion
Preoperative recognition of QT interval prolongation and 

adequate monitoring and management to prevent fatal arrhythmias 
is essential in liver transplantation patients. However, no cut-offs 
for the QTc interval exist for determining who can safely go for 

transplantation. Therefore, the risk-benefit balance of potentially 
denying transplantation based on a single test parameter must be 
considered. 
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