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Abstract

Patients with WPW syndrome are potentially at risk for ventricular arrhythmias due to conduction in the lateral passageway, resulting in 
very rapid ventricular depolarization if an atrial fibrillation or atrial fibrillation (AF) occurs. In patients with prognostic AF, electrophysiological 
studies of the heart and radiofrequency ablation (RF) may be treated. The cause of SCD in WPW syndrome is the rapid transfer of AF to the 
ventricles via AP, which causes ventricular fibrillation (VF). AF develops in one-fifth to one-third of patients with WPW syndrome; The reasons for 
this and the impact of AP on its development are not clear. Only a small percentage of patients with WPW syndrome (less than 1%) are at risk for 
sudden cardiac death (SCD). The heart drug, digoxin, is contraindicated in adults with WPW syndrome. However, it is sometimes used to prevent 
the treatment of infants with WPW syndrome who do not have a ventricle before pregnancy. Some medications, such as verapamil, may increase 
the risk of ventricular fibrillation and should be used with caution.
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Introduction 

Patients with WPW syndrome can be classified into two 
general categories: asymptomatic and symptomatic. The risk of 
cardiac arrest is mainly seen in the second category. Although this 
syndrome is most often identified by short PR and long QRS on 
the ECG ; But there is also evidence of a normal ECG that may have 
originated from a hidden or temporary lateral pathway. In these 
patients, two types of AVRT called orthodromic and antidro mic 
are also seen. The main difference between the two is in guiding 
the lateral path from the atrium to the ventricle or vice versa, in 
both cases, guiding in the opposite direction is the responsibility 
of AV [1]. 

Researchers and physicians over the years have found a 
strong association between the incidence of atrial fibrillation and 
ventricular fibrillation in people with WPW syndrome ; Of course,  

 
it is not possible to say for sure what are the main causes of AF 
in people with WPW; However, different theories that are seen in 
relation to the relationship between the two in different articles, 
indicate that genetic or environmental factors are effective in the 
simultaneous occurrence of the two [2].

 According to experiments and clinical observations, the 
possibility of AF in people with overt WPW is higher than those 
with latent WPW [3]. 

In general, people with induced AF also have WPW syndrome; 
For treatment, they can greatly reduce or eliminate their induced 
AF problem with WPW treatment [4]. However, people with 
spontaneous AF cannot be treated with WPW; Because WPW is 
not the source of spontaneous AF creation. These people should 
try other ways to treat spontaneous AF [5]. 
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Clinical studies show that even after successful APABLATION 
surgery, the possibility of AF relapse is still present, which in turn 
depends on independent and non-independent factors [4]. These 
factors include age and gender or even underlying problems such 
as genetic factors [3]. These cases also depend on the type and 
origin of AF and are very decisive [6].

 Research has shown that sympathetic discharge can lead to 
malignant arrhythmias, and since the most common arrhythmias 
in patients with WPW syndrome are SVT, AF, VF; One of the most 
important points during anesthesia of these patients is to prevent 
the factors that can lead to malignant arrhythmias [7].

In a study that diagnosed a 39-year-old man with intermittent 
WPW and VF, inferior premature repolarization was observed 
in the absence of delta waves, which increases the likelihood 
of an arrhythmogenic substrate associated with premature 
repolarization in patients with overt WPW syndrome. Here we can 
attribute VF to inferior premature repolarization [8]. 

For the drug treatment of wpw syndrome, three drugs 
are commonly used: proxainamide, amiodarone and ibutilide. 
Proxinamide and ibutilide are mostly used for AF, but low-
dose amiodarone has also been used to treat recurrent atrial 
arrhythmias Is [9].

 

Adenosine is another drug used with caution that under 
certain conditions (PSVT disorder) can aid in treatment and is 
even the first line of treatment in regular tachycardias in patients 
with stable symptoms [10]. It should also be noted that if WPW 
syndrome is associated with AF, the use of most antiarrhythmic 
drugs, such as digoxin, is prohibited due to impaired conduction 
through the AV node and thus increased conduction through the 
sub-pathways [11]. According to a study conducted in a study, 
the success rate of subcutaneous pathway (AP) removal in RFA 
surgery has been reported to be more than 90%, and the mortality 
rate in people with WPW syndrome and healthy people is not 
much different Slowly [6]. 

One of the most effective ways to significantly increase the 
success of ablation is to locate local electrical conduction pathways 
in the heart by EPS or electrophysiological studies of the heart 
[12]. While this method is very common and common, there are 
also risks to people being treated with this surgery; For example, 
in a study, a person who had this operation due to wpw syndrome 
had a problem with the mitral valve due to the catheter passing 
through it, and doctors had to perform an open-heart operation to 
fix it [13]. However, the success rate of this operation is still higher 
than drug treatment and patients are more likely to recover [14].

 In the rare cases in which death from the syndrome has been 
reported, a person has suffered from an acute stroke with an acute 
mental illness in the past before the onset of acute symptoms of 
the syndrome [15]. One study found that in one-third of people 
with WPW syndrome, atrial fibrillation can be dangerous; But the 
most important cause of death in people with this syndrome is 

ventricular fibrillation [16]. A report in India found that people 
with the syndrome who exercised professionally or had a number 
of stressful occupations, such as piloting, were more likely to die 
[10].

3: As we all know, WPW syndrome is not inherited in most 
cases, but may be autosomal dominant with other congenital 
diseases (most commonly Ebstein) or part of the more complex 
May syndrome [17]. For example, two mutations in this syndrome 
are the G13513A mutation, which, like the common mutation in 
this syndrome (PRKAG2 mutation), causes a defect in the energy 
production process and as a result of this syndrome. Another is 
the A3243G mutation, with which WPW is one of the chances 
of having a history of disease in patients with melas syndrome 
[18,19]. The above mutation may actually be seen in patients who 
experience this syndrome at the same time as Lee syndrome, in 
which case the PSQ method is used to diagnose this mutation [20].

There have been changes in the way patients are diagnosed, 
the risk of more or less the disease, and their prioritization during 
clinical trials in recent years. For example, in the past it was 
thought that without The patient’s symptoms and intermittent 
WPW are the two main factors for the lower risk of this syndrome. 
However, according to several studies, symptomatic patients are 
estimated to be at higher risk, but asymptomatic patients may also 
show a malignant arrhythmia as the first clinical manifestation 
[21].

AF and WPW syndrome 

There is a higher risk of this disease in men, younger ages 
and there are several sub-pathways that it is better to use EPT to 
understand the inherent electrophysiological characteristics of 
AP, regardless of the presence or absence of symptoms of atrial 
fibrillation [22].

In people with WPW, due to the presence of AP, the path and 
conduction path of electrical pulses are no longer limited to the AV 
pathway for transmission from the atrium to the ventricle. These 
electrical currents can circulate through the pathways created by 
the AP between the atrium and the ventricle; In such a way that it 
has considerable potential to cause supraventricular arrhythmias. 
One of the most important routes in these people is the AVRT 
route. These types of paths, which are of the AVRT type, are 
divided into two categories: ORTHODROMIC and ANTYDROMIC. 
In the first type, the electrical pulse enters the ventricle from the 
AV path and is ANTEGRADE and enters the atria through the AP 
as RETROGRADE. In the second case, electrical pulses enter the 
ventricle through the AP in the form of ANTEGRADE from the 
atrium to the ventricle and return to the atrium through the AV 
conductor path [RETROGRADE] [23,24].

AF in people with WPW depending on their origin into two 
types Is closed. Spontaneous and non-spontaneous. If the path of 
electric pulses in these people is ORTHODROMIC, the electrical 
stimuli are returned to the atrium. These returned pulses in the 
atrium may cause sporadic and irregular contractions and an 
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area called inductive or non-spontaneous fibrillation. But if AF in 
individuals is independent of AP and WPW and these factors are 
not involved, then we say that fibrillation has a spontaneous origin 
[2]. It should be noted that the ORTHODROMIC pathway is much 
higher than other pathways in patients and practically a very 
small percentage of people less than 10% have an ANTYDROMIC 
pathway [25]. The presence of atrial fibrillation in people with 
WPW is considerably high, even up to about one-third. In affected 
individuals, AVRT can induce AF or even attack (PAF) by creating 
an ORTHODROMIC pathway, in which case it begins abruptly 
and ends abruptly. In infected people, there is a possibility of 
developing PSVT as AVNRT, which is very rare. AF or PAF in 
individuals may be dependent on the presence of AP (induction) 
or may be independent of AP (spontaneous) [2]. It is noteworthy 
that in a patient we can see both motion and antegrade in APs [26].

 It is very difficult to distinguish whether the source of 
problems in people with AVRT or AVNRT, but one way to 
distinguish between the two is that in the AVNRT form, the wave 
after the QRS wave registers the ST part that is seen in the AVRT 
form. The face is DEPRESSION [27]. One of the most common 
mistakes in diagnosing AF in patients is that it is confused with 
ventricular tachycardia. In fact, it can be generally stated that 
atrial fibrillation with WPW is often not diagnosed correctly and 
should therefore be avoided. In the case of further training, these 
cases should be addressed [28].

As we know, AF is not very dangerous in healthy people, 
but in people with WPW it can cause complications, or even 
cause sudden death in people. One of the complications of atrial 
fibrillation, which occurs in people with WPW, can be considered 
a stroke, so that due to AF in the left atrium can be considered a 
clot that is one of the complications of atrial fibrillation. With the 
entry of this clot into the general circulation of the body and its 
transfer to the cerebral arteries, it is possible to observe clogging 
or blockage of cerebral blood vessels, which can cause irreversible 
complications for the person [29,30]. Another complication of 
AF in people with WPW is ventricular fibrillation (VF), which is 
caused by the emission of an electrical pulse through the AP from 
the atrium to the ventricle in the form of ANTEGRADE. Because 
AP, unlike the body’s natural AV pathway, lacks the ability to limit 
current flow and pulse conduction, and can direct many pulses 
to the ventricle in much less time than the AV pathway, it can 
stimulate the ventricle to attack. And cause ventricular fibrillation, 
which if left untreated can lead to death. Although the risk of death 
and VF in general is very low, even in those who show a short 
EFFECTIVE REFRACTORY PERIOD on the ECG, it still exists, and 
emergency measures must be prepared [31]. Also, spontaneous 
(rather than inductive) VF is very, very rare in people with WPW, 
and VF is usually induced in individuals. In inductive VF, the role of 
AP and AF is very prominent [32]. 

In people with WPW who do not have AF, there is a low 
probability of activation of the above mechanisms in the event of 
an electric shock and may even lead to death [33].

There are factors that, if present, can cause Increased AF in 
people with WPW. One of the risk factors that may be involved 
in the development of AF is a mutation in the NEBL PITX2 
genes that are present in people with WPW and can cause AF 
in these people [34]. Other factors include AP-dependent atrial 
vulnerability and the fact that MANIFEST Aps are more prone 
to AF, and hypertension also provides the basis for spontaneous 
AF-independent AF [35]. With sex, it can be said that AF generally 
occurs more often in men than women [26,36,38], in people with 
AVRT. The probability of induced AF is high, so AVRT itself is a very 
important risk factor for induced atrial fibrillation. Also, people 
with OVERT WPW are more likely to develop AF than those with 
INTERMITTENT WPW. People with multiple APs are also more 
likely to have AF, especially PAF. The location of the AP can also play 
a role in predicting AF. So that LEFT SIDE AP more than RIGHT AP 
and also RIGHT AP more than SEPTAL AP can predict the existence 
of AF in the future [26]. The presence of a large atrium in people, 
especially men, is another predictor of AF, and people with overt 
AP are more likely to develop AF [38]. Regarding the origin and 
risk factor of spontaneous AF, we can also mention the association 
of sconduction delay activities around and around the pulmonary 
vain ostinum [39]. 

Treatment of people with WPW and AF requires great care. If 
the person is not in a stable state, the first thing that is suggested 
is cardioversion, which is always mentioned as an immediate and 
safe solution [40]. But if the person is in a stable state, drug therapy 
such as adenosine is used to treat SVT. Although maneuvers such 
as vagal maneuvers can also be used if the respondent is re-
entrant and or it was not enough to use drug therapy (adenosine 
IV). If adenosine was not responsive to SVT in these conditions, it 
could be said to be the cause of VF and VF-appropriate treatments 
should be performed [41]. ADENOSIN should also be used with 
caution as it may cause side effects and even lead to VF [3].

 Also, the use of amiodarone in emergencies in people with 
WPW with AF is not recommended and CARDIOVERSION is 
recommended instead [40]. In pregnant women with WPW and 
AF, there is a risk to the person as well as the fetus, which can 
still be used by CARDIOVERSION and is safe to use in pregnant 
women [42]. One of the treatments that is more aggressive but 
is also recommended for the treatment of WPW is APABLATION. 
By doing this, APs are eliminated, or their number is reduced, 
which in addition to treating WPW and removing the delta wave 
in the ECG by preventing AP from preventing induced AF. In those 
who do not have surgery, FLACAINID is used in combination 
with BISOPROLOL, which is an effective way to control PSVT or 
AF, which can eventually eliminate the wave on the ECG [43]. 
However, AP Ablation can generally be used to treat people with 
overt or covert WPW, with or without AF [10]. 

People with WPW and AF still have AF after ablation, so there 
are different structures and mechanisms for the origin of AF 
that go beyond the direct connection between AF and AP and in 
(AVRTs are spontaneous AFs). But people who have had successful 
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ablation surgery are much less likely to die than those who have 
not had ablation surgery, and their recurrent AF is much less likely 
to become VF [6]. 

Also in people who do PVI, which is a type of AP ablation, they 
may have PAF again, it seems that this can happen because the 
conduction pathways between the pulmonary vein and the left 
atrium are restored and [44] Also, mutations in genetic factors 
such as PITX2 and NEBL can cause recurrence of symptoms such 
as PAF, even if ablation is successful [35] , as well as risk factors for 
pre-existing AF and Postoperatively, they are also independent of 
each other, such as age, which can be a postoperative factor Age 
over 50 years after successful surgery have experienced a greater 
return of AF than other people [15]. Also, people with interatrial 
block may still have the possibility of AF returning after successful 
ablation surgery [4]. 

Studies have shown that the possibility of death in children 
due to WPW with AF, although low, is low. Also, in children with 
Ebstein syndrome, the possibility of developing LTE is greatly 
increased, and these events can even be [45]. Studies in children 
have also shown that LATENT AP, which is hidden in children with 
WPW, Rarely end in AVRT, but this is not zero and there is a risk of 
death in children due to VF [21]. 

VF and WPW syndrome

Sudden death in WPW can be the result of rapidly guided 
AF in the by-pass, which can lead to VF, but this is potentially 
preventable. Although malignant arrhythmias according to EPS 
usually occur in symptomatic WPW individuals, the first sign in 
asymptomatic cases may be sudden death [45].

Because VF can lead to cardiac arrest, most WPW patients 
undergo RFA [46]. Lateral pathways are located, and because 
asymptomatic patients usually present with a good prognosis, RFA 
and EPT are required, and the electrophysiological characteristics 
of lateral pathways can identify individuals at risk of sudden death 
[21].

AF with pre-exited can also lead to VF, and WPW patients 
who have shown a course of VF must be electrophysiologically 
evaluated for risk classification and can be removed to remove the 
catheter bypass used ablation [47]. 

In an observation of pre-exited AF, which can lead to VF and 
sudden death, we had a case in which AF persisted for 3 minutes, 
leading to VF and sudden cardiac death, but failed to recover due 
to attempts to defibrillate the patient [48]. 

 Also, the diagnosis of AF with WPW is resistant to the 
operation of the electric demon version, is abnormal and can lead 
to death due to dysrhythmia [49]. 

Induction of VF in 2 of 109 children studied suggests that 
the prognosis of WPW in children may not be good, so all WPW 
patients, whether symptomatic or asymptomatic, should be 
evaluated for risk [50].

Both groups of symptomatic and asymptomatic children are at 
high risk for SD, and there is no difference between the two groups 
in atrial vulnerability that can lead to SCD [51]. 

In WPW, the delta wave is a sign of a bypass (AP), and APs 
are observed to be less common in children and adolescents aged 
8-17 years than in adults [52].

In both symptomatic and asymptomatic groups, it was 
observed that in the group that did not perform RFA, in 1.5% of 
patients, specifically in children, VF occurred, and in fact malignant 
arrhythmias and VF occurred in the group that There are no more 
cures [53].

Pregnancy in asymptomatic WPW patients predisposes 
to maternal arrhythmias, which can be life-threatening. When 
an arrhythmia occurs, high ventricular velocity depends on 
the characteristics of the bypass and VF can occur during high 
ventricular velocity. Give [54]. Of the 33 patients with PSVT, 3 had 
WPW for whom procaineamide was prescribed [55]. Prokinamide 
is the drug of choice for subclinical obstruction [55-57].

In patients with WPW who have pre-exited AF, the use of AV 
node blockers such as adenosine, digoxin, non-dihydropyridine, 
calcium channel Blockers, intravenous amiodarone) are 
contraindicated [43]. Because following their consumption, 
ventricular velocity becomes excessive (200-240 beats per 
minute) which can lead to catastrophic consequences such as 
VF and sudden death, and their prescription in these conditions 
is considered medical malpractice [56]. These AV node-blocking 
drugs reduce the number of impulses through the His-Purkingr 
system and increase conduction through the bypass, leading to 
increased ventricular velocity and the occurrence of VF during AF 
[57].

Amiodarone: Contraindicated treatment 

in a number of patients who used amiodarone to prevent 
VF due to pre-exited AF converted AF to a normal sinus rhythm 
but in some cases caused hemodynamic instability with VF [3]. 
There is actually evidence that as long as amiodarone is converted 
to desethylamiodarone, it can act as a beta-receptor antagonist, 
blocking the AV node and converting AF to VF, so it cannot be AF 
as a first-line drug for every patient [58].

Patients with WPW are at risk for VF due to the rapid 
ventricular response due to AVAP and SD, but sometimes it is 
difficult to differentiate whether VF is related to WPW or not, so 
we can use tests to diagnose [59].

 We can use tests such as drug stress testing or EPS, for 
example, to confirm whether VF is related to a known condition 
such as WPW. For example, if, after taking adenosine, there is 
no evidence of side effect, VF can be ruled out and IVF can be 
considered [60]. We know that adenosine is an atrioventricular 
node occlusion agent that facilitates the conduction of antigra via 
AP through a sinus rhythm, meaning that it can be used to expose 
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delta waves in the ECG. Lateral impulses may be transmitted to the 
ventricle at high speed Which may lead to VF and sudden death 
[61].

WPW patients may be predisposed to VF due to their fast-
guided antidepressant bypass, and EPS and ablation of the upper 
leg bypass can prevent sudden death due to VF [58,61,62]. IVF 
is actually related to the normal heart. Or rather, IVF is a group 
of diseases whose first symptom is VF, but other known causes 
of VF include WPW [64]. Unintended VF is rare during catheter 
ablation or EPS, but special caution should be exercised during 
internal cardioversion, especially when injecting isoproterenol, 
as injecting increases ventricular vulnerability, which may be the 
main cause of VF in This step is [64].

 In patients with WPW, the occurrence of transient MI due to 
coronary vasospasm can lead to VF, which can occur during RF 
ablation of the secondary pathway, close to this sub-pathway. Of 
course, this is rare, but its occurrence must be considered [65]. 
In patients with WPW, ventricular pre-stimulation leading to VF 
may be considered unrelated to AF, and if it occurs alone and with 
other events such as MI due to coronary artery vasospasm or MI 
due to cocaine use and or does not coincide with AF, in most cases 
cannot lead to death [32].

In fact, ventricular pre-stimulation means that instead of 
the ventricles being activated through the AV node and the Hess 
bundle, they are activated through the sub-pathway, which can 
lead to a worse condition, VF [66]. In fact, the same ventricular pre-
stimulation can cause Flecainide can be used as an antiarrhythmic 
treatment for various arrhythmias [67]. ER can be seen in people 
with WPW, which can lead to IVF, but the effects of a sudden 
attack are not related to the presence or absence of ER, and if we 
experience a rapid ventricular response through the secondary 
pathway during sudden AF, VF can occur [68]. 

ER may be covered by delta waves and show up after ablation 
is removed, so if we see ER syndrome after removal of the sub-
pathway, we should know that it can lead to VF, then sudden death 
due to VF in WPW occurs not only because of AF but also because 
of ERS [69]. Studies have shown that sildenafil is contraindicated 
in patients with acute coronary syndrome and arrhythmias that 
lead to death. During treatment, he underwent defibrillation [70]. 

Nonpharmaceutical Interventions and surgeries 

There is generally a surgical procedure for the treatment 
of this disease and the removal of sub-pathways of message 
transmission, but there are two different methods, which are 
cryoablation: ablation using RF or Radio [71,72] Frequency. In 
general, the difference between these two ablation methods is 
in the mechanism of change in the heart tissue, which in the cryo 
method uses cold and RF through heat to remove these pathways. 
In a study, the two were compared, with the result that factors 
such as the sub-route model determine which method is more 
appropriate. But in general, due to the difference in the type of 

catheter, cryoablation is more suitable in areas where catheter 
stability is important due to having a more stable catheter [72].

In a study examining the failure rate of surgery with Cryo and 
RF, it was reported that the use of RF, despite the greater risk of 
heat than cryoablation and cold, can reduce the rate of return of 
the bypass as well as surgical failure [73].

That this disease did not show dangerous signs and symptoms, 
this operation is disputed between different studies and in some 
studies, this preventive operation has been suggested [53], and in 
others, there has been no emphasis on surgery and medication 
and observation and Observation of the disease by the treating 
physician until the danger arises is an alternative to surgery [66]. 
In one study, two infants diagnosed with wpw syndrome and the 
presence of lateral pathways on the right side of the heart were 
diagnosed using two injectable-oral infusions of flecainide and 
carvedilol. These two drugs are cited in the control of this disease 
[76]. Another study reported drug therapy in response to heart 
attacks by injecting flecainide esmolol Amiodarone into a 30-day-
old infant who had previously used adenosine to control an 
arrhythmia that ultimately failed due to the patient’s drug failure. 
Ablation required successful surgery [77].

One of the most important factors in the success of this surgery 
is marking and correctly addressing the side paths using ECG as 
well as EWI or Electromechanical wage imaging which Two- and 
three-dimensional images of the heart are taken, the location of 
the side paths can be marked. Using EWI methods due to the high 
quality of video evaluation, can help us find sub-routes better than 
ECG, but using two methods ECG and E WI at the same time, will 
certainly have the best results. However, limitations in the use 
of Ew, such as anatomical problems that make imaging difficult 
(such as anatomical problems in the braces) can be mentioned as 
disadvantages of using this method [71].

In a study of 92 patients, a total of 60 had AP on the left side 
of their heart, of which about 34 had AP in the LEFT FREE WALL 
area [73]. In a separate study, the two methods of retrograde 
transaortic stransseptal approach in left side AP ablutions were 
compared (the difference between the two is at the point of entry 
into the heart and ablation) Also, catheter transfer is easier than 
this route and also due to having a lower percentage of challenges 
(5.5% for transaortic and 1.9% for trans septal) this method is 
known to be safer and which, of course, differ in different studies. 
it’s obvious [78].

 This surgery was successful in studies performed under two 
conditions:

 WPW Symptomatic Syndrome and WPW Asymptomatic 
Syndrome. Asymptomatic surgery, in which the syndrome can 
only be detected by electrophysiological tests of high-risk groups, 
was as successful as the symptomatic condition. And to prevent 
the development of syndrome and cardiac arrhythmias or even 
the death of cardiac cells to a high extent [53]. 
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Repeat this surgery if the study in several European countries 
failed, the result of the study was that 2 to 5% of ablutions 
performed for the first time were not successful and this 
operation to achieve recovery for patients, it is repeated. However, 
the repetition of this operation in some medical centers depends 
on the location of the bypasses, which may change the ablation 
method in the next time or not continue at all [79]. 

In another study, the success rate for these repetitive operations 
was reported to be 91%. Considering the high success rate of this 
operation in the first stage, it can be inferred that finally, after 
one or two stages of ablation, the patient’s recovery is very likely. 
However, we should not ignore the difficulties and challenges such 
as the position of APs that we encounter in different patients [80]. 
On the other hand, in another study among 3051 WPW patients 
who underwent ablation surgery, the recurrence rate of this 
disease after surgery was reported to be 4.9% [4].

 to perform ablation for left aps of the heart, femoral artery 
and to perform Insert the ablations on the right side of the femoral 
vein of the catheter and after reaching the heart, according to the 
exact position of the catheter bypasses, and then start the ablation 
first with low energy and if there is no problem, we increase its 
power to 50 watts and thus perform ablation [81]. Although this 
is the best method, sometimes due to anatomical problems of 
venous, cardiac or arterial, this path may change and, for example, 
the problem of interruption in the inferior vena cava in a 24-year-
old, forced the operator to insert a catheter from the superior 
vein It is a more complicated method for the catheter to enter 
and reach the ap site [82]. The time required for this surgery also 
varies from about 25 to 100 minutes, depending on the challenges 
and complexities we face in Harris [83]. 

Due to the catheter entering the heart through the arteries, 
care must always be taken not to damage the catheter in the path or 
even at the catheter destination due to the catheter colliding with 
existing cardiovascular structures. If possible, measures such as 
marking and Catheter observation for proper catheter movement 
and passage, observation of plasma markers such as troponin, 
after ablation, and to ensure the presence or absence of possible 
damage and even to prevent catheter passage, used vessels with 
a diameter of less than 5mm. The incidence of such errors is very 
low and, for example, in one study, the incidence of coronary 
artery damage during ablation was reported to be around 0.09% 
[84] ; However, with all the reported risk factors and even with 
the possibility of av block due to the sudden death of cardiac cells 
and other risks of this disease, cryo or RF surgery is required, [85] 
the use of marking systems With advanced 3D mapping to find the 
exact signs of side paths, it can greatly contribute to the success of 
the surgery [75]. Also, in patients with venous occlusion problems 
or anatomical problems or even pregnancy, performing this 
surgery can face challenges. It can be referred to the case report 
in which a 19-year-old pregnant woman, despite two problems 
of coronary sinus atresia and arteriovenous malformation, was 
successfully ablated by the lateral pathways in the left region of 

the heart [86]. However, a study referred to SCI or Silent Cerebral 
Infarct, which, as its name implies, is a problem in the blood supply 
to brain cells “after ablation” in a small number of people covered 
by this study (2 people or 10% of cases of ablation (However, the 
exact cause and extent of its association with ablation have not 
yet been determined) [83]. In addition to all of the above and the 
usefulness of this surgery, damage to blood vessels, especially 
coronary arteries, can be risky. Another to perform this surgery 
[87]. Another challenge we face is ablation at points close to the 
av node. In proportion to these challenges, we have changes in our 
methods. One of these successful methods is moving through the 
non-coronary cusp. Has a lower risk of damage to the av node. [88] 
Other problems during surgery include CHB, or complete heart 
block, in a 16-year-old during transseptal puncture, resulting in 
damage to the av node, which can be caused by stretching of the 
septal wall. Atrial or catheter impact injury [89].

Mortality rate and sudden death in WPW syndrome

In reported sudden deaths due to WPW syndrome According 
to data from the ECG, people with PR distances of 250ms are 
actually at risk of sudden death due to this syndrome. People with 
this PR interval are at the same risk of sudden death, regardless of 
whether they are an athlete or have little mobility [48]. 

One study noted that the majority of patients with the 
syndrome, who were male and white, had a heart rate of about 
90% in those with symptoms, and a very small percentage, and 
about 7% syncope. With these data we conclude that a large 
percentage of sudden deaths onset of heart palpitations with 
symptoms, but a very small percentage of asymptomatic deaths 
were reported [90].

Atrial fibrillation is very common in WPW syndrome, in 
which atrial fibrillation causes atrial fibrillation, which is the most 
common cause of sudden death or arrhythmias [45]. In general, in 
a study of children, there was no significant association between 
exercise and sudden death from the syndrome, as many sudden 
deaths occurred during physical stability [91]. The syndrome is 
reported to be more dangerous in asymptomatic children than 
in adult athletes, causing a very small percentage of deaths, 
about one percent, in athletes. It can be said that the risk of this 
syndrome in competitive athletes (especially in the presence of 
underlying diseases such as hypertrophic cardiomyopathy) due to 
high stress, is higher than other groups so that in addition to non-
invasive studies, invasive electrophysiological studies are needed 
to classify the risk. With criteria such as SPERRI is less than 250ms 
[92].

Mortality is almost the same between people with the 
syndrome and healthy people, except those fewer deaths have 
been reported in older patients treated with catheter ablation [6]. 
In another cohort study, researchers found that most patients were 
asymptomatic during early AVRT, but may experience a recurrent 
arrhythmia every 5 years, but fewer had syncope or cardiac arrest 
be [22]. In children, atrial fibrillation is less commonly reported 
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on the ECG but is not significantly different from adults. Because 
sudden death from atrial fibrillation has been reported, death and 
AF are directly related, which is more common at younger ages 
[93].

Another article on the sudden death of athletes states that 
sudden death in these individuals is complementary to high 
mobility and unexplained illness, and that WPW syndrome, as it 
may be unexplained, is one of the causes of death are these people 
[94]. As mentioned, the main cause of death in these people is 
atrial fibrillation, but a very important point is that this fibrillation 
increases the conduction velocity in the ventricles, so it can be said 
that atrial fibrillation causes ventricular fibrillation, which is the 
most important cause of sudden death. In these people [95].

An ECG report from a young woman who had syncope while 
climbing stairs found that asymptomatic people who smoked 
and drank alcohol were more likely to develop syncope due to 
the syndrome [96]. The paragraph above noted that AVRT is 
pronounced in sudden death. In fact, AVRT is an orthodromic 
tachycardia that begins more rapidly in WPW patients and 
causes atrial fibrillation to cause syncope or tachycardia in these 
individuals [97].

In the reported mortality from WPW syndrome, we can 
conclude that the most important concern in this syndrome is 
sudden death, but in children due to less specialized screening, 
we cannot get accurate statistics, but we can say that a small 
percentage of children due to abnormalities Died hearts suffered 
from this syndrome invisibly [98].

Another report found that Epstein and WPW abnormalities 
were more closely related, which is not very dangerous in pregnant 
mothers, with 16% of 153 pregnancies reported, but dangerous in 
people diagnosed with pregnancy. Because it can cause shortness 
of breath during pregnancy [99]. In a cohort study comparing 
the incidence of syncope and other factors associated with WPW 
syndrome in people under 59 years of age and people over 60 
years of age, we reach the following results [100]:

(i) At older ages (more than 59) less syncope is reported 
(12.5%).

(ii) The syndrome is less common in older people.

(iii) The disease is asymptomatic in younger people (less 
than 59 years of age) (35.5%).

(iv) Atrial fibrillation is more common in the elderly (37.5%). 

(v) The elderly is more at risk (22%). 

A case report from a farmer reported a heart attack in which 
no underlying medical conditions, including diabetes, were 
reported during the medical examination, but the patient suffered 
from this syndrome, so it can be concluded that WPW syndrome 
and stroke can coexist with myocardial infarction, so immediate 
care is required for people who have the syndrome and experience 

chest pain. [101] Another case report noted that the WPW pattern, 
in ECG cannot become a syndrome during myocardial infarction, 
but this pattern alone can be fatal, which has been reported in 
chest pain [102].

In an article conducted in Tehran, out of 150 patients with this 
syndrome 20 people (1373%) have experienced syncope As we 
know, syncope of this syndrome has no neurological origin and is 
caused by arthritis. May orthodontics is an atrial fibrillation and 
16 of these 20 people have had this arrhythmia [103].

 In a case involving a 45-year-old man suffering from 
schizophrenia, a person suddenly develops syncope. The man had 
no report of chest pain but was dizzy before syncope, so it can be 
concluded that atrial fibrillation is more important in these people 
than structural abnormalities that may appear suddenly and the 
person before may be asymptomatic [11].

WPW syndrome, along with Brugada syndrome, can be 
overlapping or related to each other, which is very rare. But in 
WPW syndrome, AVRT may turn into atrial fibrillation, which 
causes atrial fibrillation (PAF) paroxysm in these people.
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