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A Tale of Two “Synching”
Teenagers:
What is LQTS Anyway?

Wayne Warnica, MD, FACC, FACP, FRCPC
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The QT interval describes the depolarization
and repolarization of a cardiac cycle. The Long
QT Syndrome (LQTS) is an abnormality of
myocardial repolarisation which is character-
ized by a prolonged QT interval measured on
the ECG. This important syndrome is associat-
ed with an increased risk of life-threatening
cardiac arrhythmias, known as Torsades de
Pointes (Figure 1), a specific type of polymor-
phic ventricular tachycardia (VT) which may
occur with either form of LQTS. The most
common symptoms in patients with LQTS are:
• palpitations,
• syncope, 
• seizures and
• sudden cardiac death. 
The LQTS may be either genetic (inherited)

or acquired as an adverse response to:
• medication,
• metabolic abnormalities, or 

• bradyarrhythmias. 
There is unfortunately a very long list of

causes of the LQTS (Table 1). Abnormalities,
such as marked bradycardia, hypokalaemia and
hypomagnesemia also increase the risk of
drug-induced LQTS.
Two clinical phenotypes have been

described in congenital LQTS that vary with

: What is LQTS? Julia’s Case

Julia, 19, is a nursing student. During ward
rounds one day, she mentions to a colleague
that she has a long history of sudden fainting.
Her colleague arranges for Julia to receive an
ECG on her day off. Just as she arrives at the
reception desk, Julia falls to the floor in
cardiac arrest. Fortunately, she is quickly
resuscitated without any neurological injury.
Immediately upon resuscitation, Julia’s ECG
shows a QT interval of 550 ms. With 
ß-blocker therapy, she eventually completes
her training and becomes a coronary care
nurse.

For another case, see page 23.

Figure 1. Torsades De Pointes.
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the type of inheritance and the presence or absence of
sensorineural hearing loss: The Romano-Ward syn-
drome (LQTS without deafness) is inherited as an
autosomal dominant and the less common Jervell and
Lange-Nielsen syndrome with deafness, which is
inherited as an autosomal recessive.

Dr. Warnica is a Professor, University of Calgary 
and Director, Cardiac Intensive Care Unit, 
Foothills Medical Centre, Calgary, Alberta.
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Congenital:

• Jervell and Lange-

Nielsen 

syndrome

• Romano-Ward 

syndrome

• Idiopathic

Acquired:

• Metabolic disorders

• Hypokalemia

• Hypomagnesemia

• Hypocalcemia

• Starvation

• Anorexia nervosa

• Liquid protein diets

• Hypothyroidism

• Bradyarrhythmias

• Sinus node dysfunction

• Atrioventricular block:

second degree or 

third degree

Drugs:

• Antiarrhythmic drugs:

- Quinidine

- Procainamide or 

N-acetylprocainamide

- Disopyramide

- Amiodarone

- Sotalol

- Dofetilide, ibutilide, 

azimilide, 

sematilide, bepridil, 

mibefradil

• Antimicrobial drugs

- Erythromycin, 

clarithromycin, 

telithromycin, 

azithromycin 

(minor)

- Pentamidine

- Some fluoro-

quinolones (e.g., 

sparfloxacin, 

gatifloxacin, 

levofloxacin, 

moxifloxacin)

- Other: Spiramycin, 

chloroquine, 

halofantrine, mefloquine

• Antihistamines:

- Terfenadine

- Astemizole

• Psychotropic drugs:

- Thioridazine

- Phenothiazines

- Butyrophenones

- Tricyclic or tetracyclic

antidepressants

- Haloperidol

• Selective serotonin

reuptake inhibitors

• Risperidone

• Methadone

• Other drugs:

- Vasodilators:

Prenylamine

- Diuretics:

via electrolyte 

changes

- Serotonin antagonist:

Ketanserin

- Motility drugs:

Cisapride, 

domperidone

- Droperidol: may be 

safe at the 

low doses used by 

anesthesiologists 

(0.625 mg to 

1.25 mg)

- Ranolazine

- HIV protease inhibitors

- Miscellaneous: 

Organophosphate 

insecticides, 

probucol, cocaine, 

terodiline, papaverine  

- Chinese herbs, chloral

hydrate, arsenic 

trioxide, cesium 

chloride, 

levomethadyl

Other:

• Mitral valve prolapse

• Myocardial ischemia or

MI

• Intracranial disease

• HIV infection

• Hypothermia

• Connective tissue 

diseases with anti

Ro/SSA antibodies

Table 1

Causes of long QT syndrome (LQTS)
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Symptomatic patients presenting as did our two
teenagers will have the diagnosis made by a
resting ECG, or at the recorded evidence of
Torsades de Pointes. Asymptomatic patients
with the LQTS may have the symptoms picked
up on a routine ECG, or as part of a screening
process for a family history of LQTS with syn-
cope or sudden death. Prolonged QT intervals
can also be due to certain medications and may
be observed when screening for the LQTS in
these patients.
The QT interval measured on the resting

ECG (Figure 2) will vary depending upon the
current rate. The most common formula for
correcting the QT interval for heart rate is
Bazett’s formula (QTc = QT ÷ √ of RR interval
[secs]).
The corrected QT interval (QTc) is calculat-

ed by dividing the QT interval (0.60 seconds)
by the square root of the RR interval (0.84 sec-
onds). In this case, the QTc is 0.65 seconds.
Any QTc interval > 440 ms is considered

prolonged. Intervals from 440 ms to 470 ms are
considered borderline. The average QTc for
someone who has LQTS is 490 ms. In practice,
a QTc > 480 ms in females, or > 470 ms in
males is considered to be abnormal. There does
not appear to be a correction for the patient’s
age.

When a long QTc is detected, the first and
probably the most important thing to do is a
very detailed history, looking for a family histo-
ry of syncope or sudden death, or of LQTS and
for the ingestion of medications which are
known to cause a long QT interval (52 drugs
have been implicated so far). This should
include a history for potential eating disorders
and for medications which can cause elec-
trolyte disturbances which are in turn associat-
ed with a long QT interval. 
The following may also help in patients for

whom the diagnosis is not clear: 
• exercise testing,
• ambulatory electrocardiographic 
monitoring and

• drug testing.

LQTS

Dana’s Case

Dana, 18, is a high school student, who
collapsed at the dinner table while speaking
with her mother. Her mother, an off-duty nurse,
does a quick assessment, calls 911 and begins
CPR. On arrival of the paramedics, she is found
to be in ventricular fibrillation and is quickly
resuscitated. In the ED, Dana’s ECG shows a
prolonged QT interval of 560 ms and her serum
potassium is 2.6 mmol/L. There is no prior
history of syncopal episodes and no family
history of premature cardiac death. On closer
questioning, Dana is found to be on a “crash
diet” in preparation for her high school
graduation. She has no structural heart disease
and with correction of her electrolyte imbalance,
her ECG returns to normal.

: How is LQTS 
diagnosed?

Figure 2. QT interval measured on the resting ECG.
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The treatment of patients with congenital LQTS
vs. those with acquired LQTS differs to some
extent because of pathophysiologic differences
between the two forms. As an example, a brady-
cardia is usually associated with Torsades de
Pointes in acquired LQTS, whereas catecholamine
surges trigger Torsades de Pointes in some types of
congenital LQTS. 
The therapeutic approach to congenital LQTS

begins with medical interruption of the sympathet-
ic input to the myocardium with ß-blockers. If nec-
essary, other medications may be added to control
nonmalignant ventricular arrhythmias. Other ther-
apies include:
• permanent cardiac pacing,
• an implantable cardioverter-defibrillator (ICD)
and

• targeted pharmacologic interventions.
In terms of acute therapy, patients with hemo-

dynamically unstable Torsades des Pointes gener-
ally are treated promptly with nonsynchronized
electric defibrillation. However, in the conscious
patient, a brief trial of medical therapy may be
attempted prior to cardioversion. A number of
acute therapies are available (Table 2). Intravenous
magnesium sulfate is first-line therapy, being high-
ly effective for both the treatment and the preven-
tion of long QT-related ventricular ectopic beats or
Torsades des Pointes recurrence. The benefit
occurs without shortening of the QT interval and is
seen in patients with normal serum magnesium
concentrations at baseline.
The cornerstone of the chronic management of

patients with acquired LQTS is treating the under-
lying cause by stopping use of any precipitating
drug and correcting any metabolic abnormalities,
such as hypokalemia or hypomagnesemia. As
noted above, correcting hypokalemia may be 

particularly important because a low serum potas-
sium concentration enhances the degree of drug-
induced inhibition of delayed rectifier potassium
channel (IKr), increasing the QT interval. In addi-
tion, all drugs that prolong the QT interval should
be avoided. 
In patients with eating disorders, nutritional

rehabilitation will correct the QT prolongation
over the longer term (i.e., three months to 18
months).
A permanent pacemaker may be required in the

occasional patient with a chronic bradyarrhythmia
(due to sick sinus syndrome or atrioventricular
block) who has bradycardia- or pause-dependent
Torsades de Pointes. 

?WWhheenn
Why

HHooww

PCard

Table 2

Treatment of Torsades de Pointes
due to LQTS

Acquired LQTS

Pharmacologic: 

• Magnesium sulfate

• Isoproterenol

• Lidocaine

• Phenytoin

• Sodium bicarbonate  (for quinidine-related 

arrythmia)

• Atropine

Non-pharmacologic:

• Temporary pacing (atrial or ventricular)

Congenital LQTS

Pharmacologic:

• ß-blockers

• Mexiletine

Nonpharmacologic:

• Permanent dual-chamber pacemaker

• Implantable cardioverter-defibrillator

: How do we treat
LQTS?


