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Abstract

Wolff-Parkinson-White syndrome is an electrophysiological disor-
der of the heart caused by pre-stimulation of an abnormal lateral
pathway that can be asymptomatic or may be accompanied by pal-
pitations or shortness of breath. We reported a case of a 66-year-
old man with a history of Wolff-Parkinson syndrome who was trans-
ferred to the operating room for simultaneous nephrectomy due to
RCC and abdominal aortic aneurysm. Managing the anesthesia of
these patients is challenging because they are prone to life-threat-
ening tachyarrhythmias. Observance of all necessary precautions to
prevent tachyarrhythmias, balanced anesthesia, careful monitoring
and preparation with the necessary drugs and equipment to treat
any complication, is the cornerstone of a positive surgical outcome.
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Introduction

Wolff-Parkinson-White syndrome (WPW) is caused by pre-
stimulation of an abnormal lateral pathway between the atrium
and ventricle by crossing the normal atrioventricular pathway.
The incidence rate is 0.9-3% of the general population [1]. Diag-
nosis is made by history and Electrocardiography (ECG), which
shows a shorter PR interval, wider delta waves and wider QRS
[2]. Patients may be asymptomatic or may have palpitations or
Due to changes in the physiology of conduction by anesthet-
ics and cardiovascular changes due to the response to surgical
stress and the effects of pneumoperitoneum, life-threatening
tachyarrhythmias may occur, so it is important to consider this
in the case of preoperative management [3]. Nearly all anes-
thetics have different effects on the conduction system of the
heart. In addition, invasive interventions and surgery exacer-
bate sympathetic stimulation. Therefore, the main goal of anes-
thesiologists is to manage postoperative anesthesia in patients
with the syndrome [4]. WPW should prevent sympathetic stim-
ulation and prevent tachyarrhythmias [5].

Patients with WPW are prone to sympathetic activity. There-
fore, these patients are at risk for fatal postoperative arrhyth-
mias [4]. All precautions should be taken to prevent and treat
postoperative tachyarrhythmias. In patients with stable hemo-
dynamics, supraventricular tachyarrhythmias can be medically
treated with drugs such as adenosine, phenylephrine and beta-
blockers [6]. However, cardiac ablation is necessary if the pa-
tient is hemodynamically unstable. To prevent elevated blood
catecholamine levels in the postoperative period, preferential
anesthetics should have minimal hemodynamic effects. Accord-
ingly, the use of regional anesthesia techniques will be useful to
reduce sympathetic activity [7]. However, if general anesthesia
is the choice, the supraglottic airway is recommended to pre-
vent stress response to laryngoscopy and intubation if possible
[8]. In our patient, general anesthesia was considered according
to the type of surgery.
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Case presentation

A 66-year-old man with 75 kg presented for simultaneous
nephrectomy due to RCC and abdominal aortic aneurysm. The
patient has a history of WPW heart disease but does not com-
plain of chest pain, palpitations, and exercise-induced short-
ness of breath. He also has no history of other diseases such
as hypertension and diabetes. He does not take any medicine
and has not been referred for a heart examination. His general
and systemic examination was normal with a regular heart rate
of 85 beats per minute and a blood pressure of 125/80 mm Hg.
However, his ECG shows a shortening of the PR distance and the
“Delta” wave (Figure 1). Echocardiography showed grade | LV
diastolic dysfunction and EF = 55%.
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Figure 1: ECG shows a shortening of the PR distance and the “Del-
\ta” wave.
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In the operating room, standard monitors were attached.
Before anesthesia, an epidural catheter was inserted to con-
trol postoperative pain. Under local anesthesia with 2% lido-
caine, arterial catheterization of the radial artery and central
right jugular venous catheter were implanted. A defibrillator
with Adenosine, Osmolol, lidocaine, Procainamide and Amio-
darone was placed on the patient's bedside. The patient was
preoxygenated with 100% oxygen for 3 minutes. Premedication
with midazolam 2.5 mg IV Fentanyl 200 pg was given in the ti-
trate, then induction of anesthesia with 100 mg Propofol and
40 mg Atracurium was given. After intubation, a slight increase
in heart rate and blood pressure was observed, and on the ECG,
"Delta waves" were prominent. Anesthesia was maintained by
injecting propofol at a rate of 200-100 pg / kg / min. Vital signs
were stable during the operation (HR = 85 / min IBP = 120/65
mmHg ETCO, = 35). After surgery, the patient was reversed and
extubated by spontaneous breathing, then and transferred to
recovery conscious awakening.

Discussion

Many cases of WPW syndrome are described as asymptom-
atic, but such patients are always at risk for recurrent tachyar-
rhythmias, even ventricular fibrillation, and sudden death dur-
ing the postoperative period [1]. The lateral conduction pathway
between the atria and the ventricle allows electrical conduction
at a site other than the AV node. Medications and anesthesia
techniques further alter the physiology of AV conduction. The
goal of postoperative anesthesia is to prevent increased sympa-
thetic pressure from pain, anxiety, intubation stress response,
and intubation reflex, light anesthesia, and hypovolemia. Pro-
pofol is preferred because it has no side effects. Isoflurane and

sevoflurane also have no effect on AV node conduction and
provide the desired hemodynamic status. Fentanyl provides
adequate hemodynamic stability. Muscle relaxants that have
better cardiac stability, such as Vecuronium and Rocuronium,
are preferred to Pancuronium and Atracurium [2]. Propofol is
thought to be a suitable anesthetic for these patients. Although
studies have been conducted on the idea that propofol has no
direct effect on Sinus Node (SA), AV node, and cardiac conduc-
tion, a recent study suggested that cardiac conduction could be
suppressed with propofol [3]. Nesdonal is considered safe, but
has negative hemodynamic effects. Ketamine should be avoid-
ed due to sympathetic stimulation. Etomidate may be preferred
due to its ability to maintain a stable cardiovascular profile. Vol-
atile anesthetic agents have different effects on the cardiac con-
duction system. Volatile anesthetics may cause dysrhythmias or
act as class Il antiarrhythmics [6]. Among the volatile agents,
sevoflurane has been shown to have no effect on SA node, AV
conduction in adult patients with WPW syndrome. And sevoflu-
rane can be used without any side effects [2]. In the case of nar-
cotics, it is best to avoid pethidine because of its atropine-like
effect. Alfentanil, Sufentanil and Fentanyl do not have any effect
on the refractory period of AP [9]. Remifentanil may inhibit both
atrial and sinus node conduction, but does not affect conduc-
tion through the AV node. Also, the combination of Fentanyl and
Propofol has been shown to increase cardiac vagal tone [10].

Muscle relaxants, Succinylcholine, have an arrhythmogenic
effect on the heart. Among non-depolarized muscle relaxants,
Atracurium may cause autonomic instability due to the release
of histamine, and Pancuronium may stimulate supraventricu-
lar tachycardia by accelerating AV conduction and heart rate.
Rocuronium, Vecuronium and Cisatracurium may be better op-
tions for general anesthesia. Reverse musculoskeletal block is a
challenge for anesthesiologists. The combination of anticholin-
esterase and anticholinergic drugs may cause severe arrhyth-
mias. Atrial fibrillation with a broad QRS complex has been re-
ported after neostigmine administration in a patient with WPW
syndrome [2]. Atropine and glycopyrrolate lead to tachycardia.
Studies have reported the use of Shogamadex for the reversal
of safe neuromuscular block [11,12].

Supraventricular tachycardia during anesthesia should be
controlled by cardioversion or medication depending on hemo-
dynamic stability. Vagal maneuvers can be tried. The preferred
drugs are lidocaine, adenosine, and class | beta-blockers. An-
tiarrhythmic drugs such as Digoxin and Verapamil should be
avoided because they may increase anterograde conduction
through a lateral pathway [3]. American Heart Association Rec-
ommends the use of propranolol Metoprolol has also been rec-
ommended for adenosine failure to control arrhythmias. In case
of AF, procaine amide and propranolol are useful and verapamil
and digoxin should be avoided [3,4].

Purpose of WPW Anesthesia Management: Hypovolemia,
hypoxia, hypothermia, hypotension and tachycardia should be
avoided. In case of hypotension, phenylephrine is useful [4].

To conclude, patients with WPW syndrome undergoing sur-
gery can be well controlled under general anesthesia with ad-
equate precautions to prevent and manage arrhythmias.
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Conclusion

Wolff-Parkinson-White syndrome is an electrophysiological
disorder of the heart caused by pre-stimulation of an abnormal
lateral pathway that can be asymptomatic or may be accom-
panied by palpitations or shortness of breath. Due to changes
in the physiology of conduction by anesthetics and cardiovas-
cular changes due to surgical stress response, life-threatening
tachyarrhythmias may occur. Therefore, the goal in anesthesia
is to avoid sympathetic stimulation, hemodynamic stability, and
prevent arrhythmia. Drug treatment or ablation and stabiliza-
tion of the patient before surgery is necessary. These patients
are also at risk of sudden death after surgery, so postoperative
care is important
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