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A patient with prolonged QT syndrome (PQTS), whose symptoms were not
controlled on maximal medical therapy, was scheduled for left thoracoscopic
sympathectomy. The anesthetic management is discussed.
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Introduction
PQTS is a disorder of myocardial ion channel
conduction that results in impaired ventricular
repolarization. Beta blockers remain the mainstay
of treatment for patients with PQTS syndrome.
However, left cardiac sympathectomy is being
increasingly advocated as an effective treatment
for patients who are refractory to medical
therapy. Patients with PQTS are at risk of
developing polymorphic ventricular tachycardia
or “Torsades de Pointes”. With careful
preoperative preparation and by avoidance of
factors that precipitate cardiac dysrhythmias
during the peri operative period, patients can be
safely anaesthetised for thoracic sympathectomy
Case Presentation
A 26-year-old female was diagnosed as having
PQTS following cardiac electro physiological
studies at the National Hospital, Colombo. She
presented with dyspnoea on mild exertion and
multiple syncopal attacks over a 4-year period.
Medical therapy was commenced and she was
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transferred to National Hospital Kandy for follow
up. Despite maximum medical treatment with
bisoprolol and nicorandil, her symptoms
continued and she also suffered two witnessed
cardiac arrests. She was referred to the Teaching
Hospital, Peradeniya, for left thoracic cardiac
sympathetic denervation.
Her medical history was unremarkable except for
the PQTS. Serum Na+, K+, Ca2+ and Mg2+ were
within normal limits. A multi-disciplinary
meeting concluded that unilateral surgical
denervation of the cardiac sympathetic chain was
the best course of treatment. The risks and
benefits of surgery were explained to the patient
and informed consent was obtained. On the
recommendations
of
the
cardiac
electrophysiologist, bisoprolol and nicorandil
were continued till the day of surgery.
The patient was premedicated with midazolam.
In the operating room, standard ASA monitors
and external self-adhesive defibrillator pads were
applied. An 18G IV cannula was placed and 2g of
MgSO4 administered. General anaesthesia was
induced with midazolam, fentanyl, propofol and
atracurium. Endotracheal intubation was done
with a single lumen PVC tube. Anaesthesia was
maintained with isoflurane in oxygen and air.
Ventilation was targeted to maintain an end tidal
CO2 of approximately 35mmHg. Tidal volumes
were adjusted to keep intra-thoracic pressures at
lowest possible level to facilitate the surgery.
Nasopharyngeal temperature was monitored and
IV fluids were administered through a fluid
warmer.
The patient was placed in the right lateral position
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and all pressure points were padded.
Thoracoscopic ports were inserted and a
pneumothorax with CO2 to a pressure of 8mmHg
was achieved. After identifying the sympathetic
chain, it was divided between the 3rd and 4th
thoracic ganglia. Proximal dissection was
followed by excision of the inferior pole of the
stellate ganglion. The surgery was uneventful and
the patient was stable throughout. After recovery
of neuromuscular function, she was extubated in
the operating room. Anti-cholinergic medications
were not administered in order to prevent cardiac
dysrhythmias. The patient was admitted to the
ICU and had an uneventful post-operative course.
She was discharged home on bisoprolol. She
remained symptom free without recorded cardiac
events in the implantable loop recorder at 6
months follow-up.
Discussion
PQTS is a cardiovascular disorder of ventricular
repolarization that may precipitate malignant
ventricular dysrhythmias. Most notably,
pleomorphic ventricular tachycardia (PVT) or
“Torsades de Pointes”. In the inherited form of
the illness, mutations in the cardiac ionic
channels are thought to be the primary
aetiological
mechanism.1,4
The
electrocardiogram demonstrates a prolonged QT
interval of greater than > 440 ms in men or >
460ms in women. Acquired PQTS can be due to
side effects of medications such as antiarrhythmic agents, antibiotics, antihistamines,
antidepressant, and prokinetics.1,2,4 Other causes
of acquired PQTS include hypokalaemia,
hypomagnesaemia and hypocalcaemia.1,2,4 PQTS
can also be precipitated by a myocardial
infarction, hypothyroidism or hypothermia.1,2
Patients are often commenced on beta blockers
for control of dysrhythmias. Patients may also be
implanted with cardioverter defibrillators (ICD)
or permanent pacemakers.3 Although beta
blockers remain the main stay of therapy, it is not
entirely effective in preventing PVT and sudden
cardiac death. In patients who continue to have
dysrhythmias despite maximal medical therapy,
cardiac sympathetic denervation has been shown
to reduce their frequency and severity.5,6
The
principal
challenges
that
the
anaesthesiologist faces are preventing and
managing PVT. Factors known to precipitate
PVT include drugs, light anaesthesia,
hypertension,
bradycardia,
tachycardia,
hypoxaemia,
hypocapnia,
hypercapnia,

hypothermia and excessive sympathetic tone2. It
is important to select medications with minimum
effect on the QT interval. Propofol can be used
safely to induce anaesthesia due to its minimum
effect on the QT interval.7,9 Short acting opioids
such as fentanyl, alfentanyl and remifentanyl can
be used to blunt the intubation response.7,8,10
Succinylcholine should be avoided as it increases
serum potassium and has effects on the
autonomic nervous system. Vecuronium,
atracurium, cisatracurium, and rocuronium have
minimal effect on ventricular reploarisation.7,8,10
When available, the use of Sugammadex to
reverse neuromuscular block induced by
rocuronium is particularly advantageous as
atropine and neostigmine use can be avoided.
Alternately atracurium can be used with
neuromuscular monitoring, to enable recovery
without reversal agents.8 Total intravenous
anaesthesia (TIVA) with propofol and
remifentanil, with depth of anaesthesia
monitoring, would be ideal, as all halogenated
inhalation agents increase the QT interval.8,9
However, isoflurane has been safely administered
according to several case reports.8,10 Adequate
analgesia is vital to reduce the sympathetic
stimulation and morphine has been proven to be
safe.10
Intra thoracic pressure should be kept at minimal
level to facilitate surgery with a single lumen
endotracheal tube. Hypercapnoea can be
prevented by adjusting the minute ventilation.
Metaraminol and phenylephrine have been used
safely to treat hypotensive episodes during
anaesthesia.
However,
due
to
the
sympathomimetic
action,
adrenaline,
noradrenaline, isoprenaline and ephedrine should
only be used when absolutely necessary.8,10
In conclusion, Patients with both congenital and
acquired PQTS are at risk of developing
malignant ventricular dysrhythmias. Preoperative
beta blockade minimizes the risk of PVT. Left
cardiac sympathetic denervation has been shown
to reduce incidence and severity of cardiac
dysrhythmias. Good pre-operative preparation,
the use of safe anaesthetic drugs and techniques,
all contribute towards a satisfactory outcome
from thoracoscopic sympathetic denervation.
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