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ABSTRACT
Objective: The diagnosis of ventricular preexcitation syndromes is often occasional and with underestimated risk, showing controversies 

in its stratification and indication of prophylactic ablation. This work aims to explore and summarize the data in the literature, exposing 

the authors’ conclusions regarding this review. Methods: The authors prepared this work based on the latest guideline of the European 

Society of Cardiology plus a search for articles published in MEDLINE whose titles related to sudden death from ventricular fibrillation 

in patients with ventricular preexcitation. Discussion: Sudden death secondary to preexcited atrial fibrillation with degeneration to 

ventricular fibrillation is the most feared event in Wolff-Parkinson-White syndrome, has an average annual incidence of 0.15 to 0.39%, 

affecting individuals with structurally normal heart. The noninvasive stratification methods do not demonstrate adequate efficacy, and 

an electrophysiological study is recommended for all cases at the time of diagnosis. The most severe criteria for sudden death are 

shortest preexcited RR interval ≤ 250 ms (SPERRI or SPRRI); accessory pathway effective refractory period (APERP) ≤ 250 ms; presence 

of multiple accessory bundles; shortest paced cycle length with preexcitation during atrial pacing ≤ 250ms (SPPCL); Ebstein anomaly; 

induction of sustained supraventricular tachycardia. Conclusion: The low rate of complications during the diagnostic exam as well 

as in the therapeutic procedure, added to the high percentage of success of radiofrequency ablation, leads to indicate early the 

execution of electrophysiological study as a more diligent and accurate measure in the reduction of sudden death events in patients 

with ventricular preexcitation syndromes.
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INTRODUCTION

With an annual incidence of between 0.15 and 0.39%, sudden death as the first clinical manifestation of Wolff-
Parkinson-White Syndrome (WPWS) is a rare but well-documented event1,2.

The event occurs in patients with acute atrial fibrillation with high ventricular response and anterograde 
conduction through an accessory bundle. Rapid ventricular stimulation leads to a deterioration of the rhythm and 
triggers ventricular fibrillation2,3.

The diagnosis of ventricular pre-excitation syndromes is often occasional and of underestimated risks, presenting 
controversies in its stratification and therapeutic orientation, which may evolve with catastrophic outcomes2,3.

METHODS

The authors prepared this work based on the latest guideline of the European Society of Cardiology plus a search 
for articles published in MEDLINE, whose titles related to sudden death from ventricular fibrillation in patients 
with ventricular pre-excitation, highlighting the risk factors and stratification methods . The purpose of this review 
was to summarize a subject with controversial conceptions, exposing its conclusions based on the current literature 
and its experience.

A brief historical review
In 1930, Wolff et al.4 described a clinical syndrome in young patients without structural cardiological changes 

with a surface electrocardiogram showing an enlargement of the QRS complex (bundle branch block pattern) and 
an abnormal shortening of the P-R interval. This syndrome was accompanied by episodes of paroxysmal tachycardias 
and a paradoxical effect of vagal stimulation in the P-R interval.

Twenty-two years after the publication of this milestone in the history of cardiology, Holzmann and Scherf5 
were the first to describe pre-excitation as a phenomenon of anterograde conduction through an accessory bundle, an 
embryological remnant of incomplete closure of the tricuspid and mitral rings. Soon after, Pick et al.6–8 revealed that 
the arrhythmias exhibited by patients with WPWS were attributed to differences in electrical properties between an 
accessory pathway and the atrioventricular node.

In 1967,  Drs. Durrer e Wellens9,10 proved the possibility of inducing tachycardia with a narrow QRS in these 
patients. The application of an artificial extra-stimulus to the heart induced a tachycardia whose anterograde activation 
spread through the atrioventricular node and retrograde activation through the accessory bundle. This understanding 
of the mechanism of arrhythmia opened the door to a therapeutic approach. That same year, Burchell et al.11 used 
epicardial mapping to locate an accessory bundle on the right and perform an application of procaine to the myocardium, 
obtaining a temporary pre-excitation block.

In 1968, Cobb et al.12 and the Duke University team performed the first surgical ablation of an accessory bundle. 
After this step, Duke University became the epicenter of the knowledge of this arrhythmia, raising concerns from the 
beginning about the lethality of the ventricular pre-excitation syndrome in young, asymptomatic individuals with a 
structurally healthy heart.

In 1979, Klein et al.13 compared electrophysiological findings in 25 patients, predominantly young adults, with 
WPWS and documented ventricular fibrillation versus 73 pre-excited patients, but without ventricular fibrillation. 
They found that finding a pre-excited R-R interval ≤ 250 ms during atrial fibrillation (SPERRI, SPRRI or shortest 
pre-excited RR interval) was the most relevant predictor for distinguishing patients at high risk for ventricular 
fibrillation.In that same work, short effective anterograde refractory periods of the accessory bundle (accessory pathway 
effective refractory period or APERP) showed overlap with the SPERRI data, however, in this initial phase, they 
were considered a very poor risk marker.
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DISCUSSION 

Sudden death secondary to pre-excited atrial fibrillation with degeneration to ventricular fibrillation is the most feared 
event in patients with WPWS, has an average annual incidence of 0.15 to 0.39%, has a predilection for young individuals 
(higher incidence of potentially fatal in individuals under 40) and may be the first clinical manifestation of the disease2,14.

Although the indication for electrophysiological study (EPS) and ablation for all patients with ventricular pre-excitation 
is quite reasonable, the difficult application on a large scale and possible complications as well as technical limitations due 
to the location of the anomalous bundle generate weight in the decision.

Only one in five asymptomatic patients will manifest arrhythmias related to the accessory pathway during their lifetime, 
with orthodromic reentry tachycardia being the most common form3.

The rationale brought from past guidelines pointed to a reasonableness in carrying out a first assessment with non-invasive 
stress methods. A 24-hour stress test or Holter that demonstrates the sudden disappearance of pre-excitation as well as the 
recording of an electrocardiogram without a delta wave predict the presence of a long anterograde refractory period and, 
therefore, low risk for malignant arrhythmic events.On the other hand, the persistence of conduction by the bundle during 
the simulation of physical activity with maximum heart rate, for example in an exercise test, predicts a SPERRI <250 ms with 
a sensitivity of 96% (specificity of 17%, positive predictive value 40% and negative predictive value of 88%)3,15,16.

Unfortunately, the results of the stress test are sometimes not binary - persistence or not - sometimes it is possible to 
identify intermittent pre-excitation during rest, but manifested throughout the period of exertion. You can see a progressive 
disappearance of the delta wave, indicating that an increase in sympathetic tone causes a preference for anterograde conduction 
by the atrioventricular node in front of an accessory bundle located in the more peripheral region, such as the left side.

Although intermittent pre-excitation is believed to be a predictor of anterograde poor conduction via the accessory 
pathway, it does not exclude the possibility of orthodromic tachycardia. Fitzsimmons et al.17 followed 196 military airmen 
with asymptomatic pre-excitation for an average period of 21 years and reported the development of tachycardia in 23% 
of those with constant pre-excitation compared to only 8% of those who showed it intermittently17–19. Therefore, despite 
a reduction in the probabilities, the manifestation of intermittent pre-excitation does not exclude the risks of arrhythmia.

The most recent guideline of the European Society of Cardiology (ESC) cited studies published in the last 30 years 
that stressed the importance of knowing the electrophysiological properties of the accessory bundle and that questioned 
the reliability of non-invasive methods for stratifying risk in asymptomatic patients. Its recommendations are to conduct 
an electrophysiological study in athletes or individuals with high-risk activity (professional or recreational) and for 
those who have not demonstrated low-risk criteria in a non-invasive test, which can be considered for all asymptomatic 
patients (Table 1)3.

Table 1. Data according to the recommendations table of the last ESC management guideline for patients with supraventricular tachycardia.

Recommendation Level Class

An EPS is recommended, with the use of isoprenaline, to stratify individuals with asymptomatic pre-
excitation who have high-risk occupations / hobbies, and those who participate in competitive athletics.

I B

Invasive risk stratification with an EPS is recommended in patients without “low risk” characteristics in  
non-invasive risk stratification.

I C

The performance of an EPS to stratify the risk of individuals with asymptomatic pre-excitation  
should be considered.

IIa B

The non-invasive assessment of the conductive properties of the accessory pathway in individuals with 
asymptomatic pre-excitation can be considered.

IIb B

Although non-invasive tests are useful, the time required to perform them, their costs and the postponement of 
definitive interventionist conduct in high-risk cases can increase the rates of unfavorable outcomes. It is preferable and 
consensus among specialists, to employ a more direct strategy and refer for electrophysiological study as soon as the case 
of ventricular pre-excitation syndrome is identified.
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In the cardiac electrophysiological study, we seek to assess the properties of anterograde conduction of the accessory 
pathway to classify the risk of the disease and indicate the need for radiofrequency ablation. In this examination, mild 
sedation accompanied by local anesthesia in the femoral region can be used, as well as general anesthesia, and when opting 
for the latter, administer isoproterenol to decrease the effects of sedatives on the conductance properties of the accessory 
bundle20,21.

During the stimulation protocols, the data evaluated are: APERP, SPERRI, shortest paced cycle length with pre-
excitation during atrial pacing or SPPCL, confirmation of the presence of one or multiple accessory pathways, as well as, 
if it is possible to induce sustained supraventricular tachycardias3,22,23.

The identification of a SPERRI ≤ 250 ms seems to be, among all, the most significant marker for high risk19.In the 
absence of its measurement, the meeting of an SPPCL or APERP ≤ 250 ms has a very similar value22.

In general, in studies carried out by Kubuš et al.24 and Di Mambro et al.20, ablative therapy was proposed for all 
patients in high-risk groups. In addition to changes in SPERRI and APERP, these patients were also classified as 
having multiple accessory bundles (≥ 2) and or when they presented induction of supraventricular tachycardia during 
the electrophysiological study20,24.

CONCLUSION

This work seeks to inform that the ventricular pre-excitation syndrome brings risks that must be faced with circumspection. 
Asymptomatic patients should always be referred for stratification, the electrophysiological study being the method of choice.

Mild measures such as non-invasive clinical stratification and underestimation of cases with intermittent pre-excitation, 
as mentioned in articles published over the past 30 years, can cause irreparable damage and should be discouraged.

According to the latest guideline for the management of patients with supraventricular arrhythmia, the main 
indicators of high risk for ventricular fibrillation are young patients (<39 years), SPERRI ≤ 250 ms, APERP ≤ 250 ms,  
SPPCL ≤ 250 ms, presence of multiple bundles ( estimated incidence of 50% in patients with Ebstein’s anomaly), 
induction of sustained supraventricular tachycardia during EPS.

The low rate of complications both during the diagnostic exam and in the therapeutic procedure, even in pediatric 
populations, added to the high percentage of success of radiofrequency ablation, makes the early execution of an 
electrophysiological study indicated as a more diligent and accurate measure in reducing sudden death events in patients 
with ventricular pre-excitation syndromes.
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