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Pre-excitation or the Wolff – Parkinson – White 
(WPW) electrocardiogram (ECG) abnormality affects 1 
- 3 per 1000 persons1,2. About 2/3 of these patients have 
marked arrhythmias1,2. These patients have ECG findings 
suggesting that, in addition to atria-ventricular conduction 
over the His pathway, there is also conduction through 
an accessory pathway3. These congenital accessory atria 
– ventricular connections (bundle of Kent) are composed 
of strands of atria-like muscle, which may occur almost 
anywhere around the atria – ventricular rings. As acces-
sory pathways often have a more rapid rate of conduction 
compared to the normal atria - ventricular node, ventricu-
lar depolarization occurs sooner than expected. The pa-
tient with WPW is often symptomatic because of cardiac 
arrhythmias. 

Of patients with WPW syndrome 3.4% have first-de-
gree relatives with pre-excitation4. The familial form is 
inherited as a mendelian autosomal dominant trait5. The 
WPW syndrome may also be inherited with other cardiac 
or non-cardiac disorders, such as familial atrial septal de-
fects, familial hypopothasemic periodic paralysis, tuber-
ous sclerosis.

Common ECG abnormalities of the usual form of 
WPW syndrome (ante grade) include: (1) a short PR in-
terval – PR < 120 ms during sinus rhythm; (2) a wide 
QRS complex – QRS complex duration > 120 ms with 
a slurred, slowly rising onset of the QRS in some leads 
(delta wave) and usually a normal terminal QRS portion 
and (3) secondary ST-T wave changes that are generally 

directed in an opposite direction to the major delta and 
QRS vectors.

In the past, the patients with WPW were treated 
with antiarrhythmic drugs and surgical ablation was per-
formed only in those with refractory to drug treatment or 
life-threatening arrhythmias. Nowadays, radio-frequency 
ablation has greatly deteriorated the need for both surgi-
cal ablation and antiarrhythmic-drug therapy9.

Case report
V.K. a 17 – year old girl ( body weight 56kg, height 

162cm, ASA II) with a nodule at the isthmus of thyroid 
gland, diagnosed as “hot” by radionuclide scanning (Fig-
ure 1) was referred to our hospital for surgery. Antithy-
roid drugs were used before surgery. Clinical assessment, 
chest x-ray and laboratory findings were normal. 

The patient was for the first time in her life diagnosed 
as having WPW syndrome during the preoperative car-
diac examination (Figure 2, 3). The patient and her fam-
ily were informed about this diagnosis and the possible 
complications during surgery. 

Midazolam 15mg per os was used as premedication, 
40 min before surgery. After standard monitoring for op-
eration and continuous ECG monitoring, general anesthe-
sia was induced with propofol 4 mg/kg, fentanyl 3 μg/kg, 
and pancuronium 1 mg/kg and maintained with 1.2-1.5% 
halothane and fentanyl 1 μg/kg. After intubation using an 
endo-tracheal tube (ETT) 7.0 the ECG showed wide QRS 
complex tachycardia with a rate of 180 180 beats/min 
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which was diagnosed as paroxysmal supraventricular 
tachycardia and a delta wave. Blood pressure was 111/71 
mm Hg. Our choice was treatment with antiarrhythmic 
drugs: adenosine i.v three times (at doses 6 mg, 12 mg, 
12 mg bolus) and esmolol i.v. twice (at doses 28.5 mg, 
injected slowly for about 4min). These drugs lead to the 
delta wave and tachycardia disappearance. The continu-
ous ECG monitoring showed a sinus rhythm until the end 
of surgery. Serum electrolyte concentration and arterial 
gases were within normal limits.

Halothane was discontinued at the end of operation 
(isthmusectomy) which lasted 110 min. Because of the 
increasing ventricular response through the normal path-
way, atropine was not used with neostigmine (1mg) at the 
recovery room.

The patient was extubated without complications at 
the end of thyroid surgery. She made an uneventful re-

covery and ECG was the same as before the operation. 
The patient was discharged from the hospital two days 
later. 

Discussion
Solitary thyroid adenomas that cause hyperthyroid-

ism (toxic adenoma, hyper functioning solitary nodule, 
toxic nodule) are benign monoclonal tumors character-
ized by their capacity to grow and produce T4 and T3 au-
tonomously, i.e., in the absence of thyrotropin (TSH)11.

The manifestations of toxic adenoma are generally 
milder than those of Graves’ disease and are notable for 
the absence of the autoimmune signs (infiltrative orbi-
topathy, myopathy); cardiovascular manifestations may 
be prominent12,13.

Patients who require thyroidectomy may have other 
unrelated diseases that affect anesthetic management. 
WPW syndrome is one of those situations. Patients with 
WPW syndrome have an accessory pathway that by-
passes the atrio-ventricular node. The two most common 
types of arrhythmia in the WPW syndrome are: (1) a cir-
cus movement tachycardia, also called an atrio-ventricu-
lar reentrant tachycardia, (2) atrial fibrillation7. Atrial fi-

brillation is a life-threatening arrhythmia in patients with 
WPW syndrome if the atrio – ventricular accessory path-
way has a short anterograde refractory period that allows 
many atrial impulses to be conducted to the ventricle. 
That will result in very high ventricular rates with pos-
sible deterioration into ventricular fibrillation and sudden 
death8. A circus movement tachycardia is well tolerated 
in general by the patient when additional heart disease is 
absent, but may deteriorate into atrial fibrillation, and the 
ventricular rate and risk for ventricular fibrillation will 
depend on the anterograde refractory period of the acces-
sory pathway. Patients with the WPW syndrome can have 
intermittent pre-excitation with variable ECG patterns. 
Conduction by way of an accessory pathway frequently 
occurs in a retrograde fashion, from ventricles to atria, 
and the pathway can thus be concealed and the electro-
cardiogram normal. Analysis of the ECG pattern can be 

Figure 1: Radionuclide scanning of thyroid gland showing 
a hot nodule.

Figure 3: ECG of Wolff-Parkinson-White syndrome show-
ing pre-exitation.

Figure 2: ECG of Wolff-Parkinson-White syndrome show-
ing a short PR interval and delta wave fused with normal 
QRS complex in I and Avl.
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used to localize the accessory pathway6. 
Anesthetic management is aimed at avoiding the 

tachyarrhythmia in patients with WPW. In our case par-
oxysmal supra-ventricular tachycardia happened after the 
application of pancuronium and halothane anesthetic in a 
patient with a WPW syndrome. Other published adverse 
effects include elevation of heart rate and blood pressure 
that can be manifested as tachycardia14. The supra-ven-
tricular tachycardia was precipitated from electrophysi-
ological effect of anesthetic drugs on accessory pathway 
conduction (pancuronium and halothane).

This case illustrated tachyarrhythmia produced by 
pancuronium ,which has a tendency to cause increased 
pulse rate, blood pressure, and cardiac output via interac-
tions with muscarinic receptors in the autonomic nervous 
system and by inhibiting catecholamine reuptake at sym-
pathetic nerve terminals15.

We started treatment with adenosine and esmolol. 
We negated the role of toxic adenoma in induction of 
paroxysmal supraventricular tachycardia, as the patient 
was euthyroid before the operation and at the moment 
that tachyarrhythmia occurred, we had not started the ma-
nipulations of the thyroid gland.
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