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Sugammadex Use in a Patient with
Wolff-Parkinson-White (WPW) Syndrome
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Background: Wolff-Parkinson-White (WPW) syndrome is a disease associated with episodes of supraventricular tachycardia and ventricular pre-excitation
or atrial fibrillation. WPW is characterized by an aberrant electrical conduction pathway between atria and
ventricles.
Case Report: The major anesthetic problem connected
with WPW syndrome is the risk of tachyarrhythmias
due to accessory pathway. Therefore, it has been proposed that the aim of anesthetic management should
be the avoidance of tachyarrhythmia and sympathetic
stimulation. Sugammadex was administered as a neu-

romuscular reversal agent in this case. To our knowledge, this is the first case report of sugammadex use
in a patient with WPW. This report presents a case of
general anesthesia management in a patient with WPW
syndrome.
Conclusion: We think that it is appropriate to use sugammadex to reverse rocuronium for the prevention of
sudden hemodynamic changes in patients with WPW
who underwent general anesthesia.
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Wolff-Parkinson-White (WPW) syndrome is a disease associated with attacks of supraventricular tachycardia (SVT) and
ventricular pre-excitation or atrial fibrillation (AF). Therefore,
WPW syndrome is usually known as pre-excitation syndrome
(1-3). WPW is characterized by an aberrant electrical conduction pathway between the atria and ventricles. The major
anesthesia problem connected with WPW syndrome is the
risk of tachyarrhythmias due to the accessory pathway (1-3).
Therefore, it has been proposed that the aim of anesthetic
management should be the avoidance of tachyarrhythmia
and sympathetic stimulation. Anesthesia induction, maintenance and decurarization is important for the use of anesthetic
agents. It is necessary to avoid stimuli when using muscle
relaxants to antagonize sympathetic activation. Sugammadex
was administered as a neuromuscular reversal agent in this
case. Although sugammadex has been seen as a suitable agent

for this purpose, it has not been used for WPW syndrome in
the literature. This report presents a case of general anesthesia
management in a patient with WPW syndrome.

CASE PRESENTATION
A 51 year-old, 100 kg, male patient with WPW syndrome
was scheduled for inguinal hernia repair under general anesthesia. The patient was diagnosed with WPW syndrome two
years ago and was not taking any medication. However, the
patient had symptoms of panic attacks and was using paroxetine (tb 20 mg/day). He had undergone general anesthesia
once, twenty years ago. Evaluation by electrocardiography
in the cardiology clinic revealed delta wave at the beginning of the QRS complex. Preoperative blood analysis and
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serum electrolytes were all within normal limits. A defibrillator was kept ready for potential attacks of tachyarrhythmia.
Written informed consent was obtained from the patient for
this study. Intramuscular midazolam (0.07 mg/kg) was administered as premedication 45 minutes before the operation. He was monitored with measurements of peripheral
oxygen saturation (SpO2), electrocardiograms (leads II, V1),
cutaneous temperature (T), and noninvasive blood pressure
(NIBP) assessments in the operating room. His heart rate (80
beats/min), blood pressure (135/55 mmHg) and body temperature (36.6 ºC) were also recorded. Anesthesia was induced by 0.5 µg/kg tramadol, 2.5 mg/kg propofol, and 0.6
mg/kg rocuronium, intravenously. Tracheal entubation was
performed uneventfully. Heart rate reached its peak at 108
beats/min in one minute after entubation, then i.v 0.25mcg/
kg remifentanil was applied. Maintenance was achieved using sevoflurane 1 MAC in a 50/50% air: oxygen mixture.
No respiratory or hemodynamic problems were not seen
during the surgery time of 120 minutes. Sugammadex (2mg/
kg) was administered to reverse neuromuscular block while
spontaneous breathing returned after the end of surgery. The
tracheal tube was extubated following sufficient spontaneous breathing. The patient was taken to his room in a good
general condition.
DISCUSSION
Wolff-Parkinson-White syndrome is a rare cardiac disorder
involving an aberrant electrical conduction pathway between
the atria and ventricles. Life-threatening arrhythmias such as
paroxysmal SVT or VT have been reported to occur in WPW
syndrome in the literature. The incidence of WPW in the general population is between 0.1% and 3% (1-5).
The management of anesthesia is used to prevent any factor that increases sympathetic activity such as anxiety, pain,
stress response to intubation, hypovolemia and lighter plane
of anesthesia (2,3). In addition, anti-arrhythmic drugs such as
digoxin and verapamil should be avoided, because these drugs
increase the anterograde conduction of cardiac impulses by
the accessory pathway (2,3).
Wolff-Parkinson-White syndrome has been reported under
either general or regional anesthesia. Regional anesthesia is the
preferred technique over general anesthesia to avoid multi-drug
administration, harmful stimuli of laryngoscopy and intubation
(2,3). Sympathetic blockade can lead to sudden bradycardia
and hypotension in spinal anesthesia. However, spinal anesthesia provides rapid onset with a reduced risk of hypotension
with low-dose local anesthetic drug supplemented with opioids. The vasopressors use can cause tachycardia and arrhythBalkan Med J, Vol. 32, No. 3, 2015

mias (4-6). The decreased atrial filling after spinal anesthesia
was associated with arrhythmogenicity of the heart. Epidural
anesthesia provides an added advantage of post-operative analgesia and hemodynamic stability (1,4). In light of this information, neuroaxial blocks have shown detrimental effects such
as SVT and hypotension on WPW syndrome in some studies
(4-6). We preferred general anesthesia because our patient was
symptomatic with a history of panic attacks.
Thiopentone is safe for anesthetic management in WPW
syndrome. However, thiopentone has no effect on the refractory period of accessory pathway. Propofol may also
be preferred in this condition (2,3). Ketamine, atropine and
glycopyrrolate precipitate tachycardia; therefore, we should
avoid these agents during anesthesia (2,3). Isoflurane and
sevoflurane have no effect on atrioventricular node transmission and provide the optimal hemodynamic status (2,3,5).
Opioids such as fentanyl offer adequate hemodynamic stability. Rocuronium and vecuronium are cardiac stable muscle relaxants preferred over atracurium and pancuronium.
Neostigmine can facilitate transmission via the accessory
pathway and can cause AF with rapid ventricular rate. Mivacurium may be safe because reversal with neostigmine
and glycopyrrolate are not necessary. However, mivacurium
causes the release of histamine and tachycardia (1,5). Sugammadex is a newly developed drug and it used to reverse
rocuronium- or vecuronium-induced neuromuscular blockade. Sugammadex can be given for instant reversal and may
reverse deep blockade; its use would avoid the possible serious side effects of succinylcholine. In addition, sugammadex
may reverse neuromuscular blockade more rapidly and predictably than equivalent drugs. In patients with severe heart
disease undergoing non-cardiac surgery, sugammadex does
not have any hemodynamic effects and it does not cause the
prolongation of QT interval (7). Hemmerling et al. (8) reported that sugammadex provides a unique opportunity for
cardiac anesthesiologists. The reliable and fast reversal of
neuromuscular blockade is available without any important
side-effects for this high-risk population of patients. Because
reversal with sugammadex does not work through cholinergic mechanisms, sugammadex is seen to be used a safe drug,
in the same way as anticholinesterase is seen by clinicians
for reversing rocuronium and vecuronium. Previous studies
demonstrated the general anesthesia management in patients
with WPW syndrome (2,4). However, sugammadex use in a
patient with WPW syndrome has not been presented.
No adverse reactions of sugammadex are known under general anesthesia, although there are various cases in the literature of QT prolongation by this drug. Kam et al. (9) reported
that 4 mg/kg sugammadex does not cause clinically significant QTc interval prolongation versus placebo when used with
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propofol or sevoflurane. However, Osaka et al. (10) reported
that sugammadex caused atrioventricular block. In their study,
second-degree atrioventricular block (Wenckebach type) developed after a dose of sugammadex before tracheal exubation. This atrioventricular block was changed in to first degree
atrioventricular block over 3 minutes and the normal sinus
rhythm was seen after a few minutes. We did not see these
adverse effects of sugammadex in our case.
We think that it is appropriate to use sugammadex to reverse rocuronium for the prevention of sudden hemodynamic
changes in patients with WPW who underwent general anesthesia.
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