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Introduction

Atrioventricular nodal reentrant tachycardia (AVNRT) is one of the 
most common forms of supraventricular tachycardias. Its mecha-
nism is associated with a form of reentry involving two functional 
dual pathways in the atrioventricular (AV) node, including fast and 
slow pathways. Radiofrequency catheter ablation of slow pathway 
has become the definitive treatment of choice for most symptom-
atic AVNRT patients. The familial tendency of cardiac arrhythmias 
has gained great interest and advances in molecular genetics have 
demonstrated the exact genetic basis of familial arrhythmias. Fa-
milial Wolff-Parkinson-White (WPW) syndrome with autosomal do-
minant inheritance has long been recognized. The prevalence of pre-
excitation among first-degree relatives of WPW syndrome patients 
is 3.4%.1) In addition, familial lone atrial fibrillation belongs to the 
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family of “channelopathies” and is characterized by autosomal do-
minant inheritance, corresponding to a locus on chromosome 10.2) 
However, whether a genetic mechanism also contributes to the de-
velopment of AVNRT has not been well known. Thus, we report a 
case of familial AVNRT clustering in a mother and her son.

Case

A 49-year-old woman and her 21-year-old son visited our out-
patient department due to intermittent sudden palpitations. The 
mother had a history of intermittent disabling palpitation for over 
20 years, but she had not been treated with any management. Her 
palpitation was provoked by coughing, sneezing or bending over 
and usually lasted about one to two hours. It did not terminate sp-
ontaneously until she put herself in a supine position. Her son also 
had a similar history of palpitation for over 7 years. Their palpations 
developed and terminated suddenly. 

Physical examinations of both patients revealed no abnormal fi-
ndings. Twelve-lead electrocardiographys (ECGs) showed a normal 
sinus rhythm and no delta wave, and 2-dimensional echocardiogra-
phy findings were normal. Several ECGs failed to document any ar-
rhythmia. However, paroxysmal supraventricular tachycardia was 
clinically suspected.

Electrophysiological studies of both patients were performed on 
the same day. Under local anesthesia and using a sterile technique, 
two quadripolar electrode catheters were positioned to record the 
activity of the His-bundle and right ventricular apex. A 7-Fr deflect-
able duodecapolar electrode catheter (Daig Corp., Minnetonka, MN, 
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USA) was placed at the coronary sinus (CS) and the right atrium (RA) 
simultaneously via the right femoral vein. In our laboratory, we pre-
fer to use a 7-Fr deflectable duodecapolar electrode catheter rather 
than a decapolar catheter since the duodecapolar electrode cathe-
ter has several advantages of simultaneous mapping of RA and CS, 
easier mapping of RA, and avoiding a discomfortable subclavian or 
jugular venous puncture in the patient. The duodecapolar catheters 
were not fully engaged into the distal CS in both patients, probably 
due to a small-sized CS or complicating Thebesian valve anatomy, 
such as semilunar, fenestrated or band shaped (Fig. 1A-D). 

Programmed stimulation of the RA of both patients demonst-
rated dual AV nodal physiology, and a sustained narrow QRS com-
plex tachycardia was reproducibly induced (cycle lengths of 307 
msec in the mother and 292 msec in her son) during isoproterenol in-
fusion (Fig. 1E and F). The short septal ventriculoatrial time of <50 
ms and a V-A-V response to entrainment of the tachycardia from 

the ventricle confirmed the mechanism as typical AVNRT (slow/fast 
type) in both patients (Fig. 2). 

A 7-Fr, 4-mm-tip deflectable ablation catheter (Boston Scientific, 
San Jose, CA, USA) was positioned at the roof of the CS ostium, and 
slow pathway was ablated in the inferior region of the Koch’s trian-
gle where the local A/V was <0.5. Junctional beats appeared during 
radiofrequency energy delivery. Thereafter, programmed atrial stimul-
ation demonstrated the elimination of slow pathway conduction, 
and it did not induce any other supraventricular tachycardias de-
spite isoproterenol infusion. The ablation procedures for both pa-
tients were successfully performed without any complications. 

Discussion

Atrioventricular nodal reentrant tachycardia is a common arrhy-
thmia that occurs in patients with two functionally distinct conduc-
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Fig. 1. The mother’s (A and B) and her son’s (C and D) fluoroscopic images of endocardial mapping catheters in the right anterior oblique view (RAO) and 
the left anterior oblique view (LAO). The duodecapolar catheter was not fully engaged into the distal coronary sinus in both patients. The mother’s (E) and 
her son’s (F) intracardiac electrogram of typical atrioventricular nodal reentrant tachycardia (slow-fast type). During tachycardia, atrial activation is earliest 
at the HIS region and simultaneous with the ventricular activation. The VA interval (measured from the onset of ventricular activation on the surface elec-
trocardiography to the earliest deflection of the atrial activation in the HIS electrogram) of both patients was <70 msec. HIS: His bundle, RV: right ventricle, 
HRA: high right atrium, CS: coronary sinus, ABL: ablation, VA: ventriculo-atrial, HISd: HIS distal, HISm: HIS middle, HISd: HIS distal.
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tion pathways through the AV node, referred to as the fast and slow 
pathways. The slow pathway has a shorter refractory period than 
the fast pathway. Both pathways are necessary to maintain AVNRT. 
The common form of AVNRT is typically initiated when an atrial pre-
mature beat blocks in the fast pathway, conducts down the slow 
pathway, and returns by the fast pathway to depolarize the atrium. 
This is usually cured by radiofrequency catheter ablation of slow 
pathway.

For WPW syndrome, the second most common cause of supra-
ventricular arrhythmias in the western world and the most com-
mon cause in China,3) several responsible mutations in the PRKAG2 

gene have been identified in the familial form of WPW syndrome 
with an autosomal dominant trait of inhereitance.4)5) In contrast, much 
less is known about a potential hereditary contribution to the deve-
lopment of AVNRT. A familial clustering of AVNRT has been report-
ed in several families, suggesting a hereditary contribution to the 
development of AVNRT in some patients.6) 

In an earlier report, variable familial clusterings were observed in 
six families. The most common clustering was mother and daugh-
ter relationship which was present in three families. In the other th-
ree families, AVNRT was present in the father, son and daughter in 
one family, three siblings (two sisters and a brother) in another fa-

Fig. 2. The mother’s (A) and her son’s electrogram (B) during typical atrioventricular nodal reentrant tachycardia. Following cessation of ventricular en-
trainment pacing the tachycardia resumes with a V-A-V response and the values of the post-pacing interval minus the tachycardia cycle length were 
greater than 115 msec in both patients. HISd: HIS distal, HISm: HIS middle, HISd: HIS distal, HA: HIS-atrial interval.
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mily, and two sisters in the other family. However, in one family with 
three relatives with proven dual AV nodal pathways and AVNRT, all 
patients/family members also had prolapsed mitral valve on echo-
cardiography. Other than mitral valve prolapse, there were no uni-
que clinical or electrophysiological features that distinguished the 
familial case from the vast majority of presumable sporadic cases. 
This is in distinction to familial WPW syndrome, in which a higher 
frequency of multiple accessory pathways and an increased risk of 
sudden death have already been well established.1) Another case 
report involved a familial AVNRT in two siblings of brother and sis-
ter who had an autosomal recessive Wolfram syndrome.7) 

This is the first familial AVNRT of a mother-son relationship. The 
patients had no structural cardiac abnormalities on echocardiog-
raphy. Another interesting feature in both patients was difficulty in 
the cannulation of a duodecapolar catheter into their CS. The ca-
theters were not fully engaged into the distal CS. Cannulation of 
the CS during an interventional procedure may be hindered by ob-
struction due to Thebesian valves. The valves may cover the CS os-
tium from 0 to 100% and may be semilunar, fenestrated, or band 
shaped.8) However, it is uncertain whether our case was complicated 
by obstruction due to Thebesian valves. 

It remains unclear whether familial AVNRT is secondary to multi-
factorial inheritance or is determined by a single gene defect. The 
findings from previous reports and our cases suggest that, in some 
family cases, the inheritance pattern of dual AV nodal physiology 
and AVNRT is likely to be autosomal rather than X-linked. Our cases 
imply that the familial AVNRT can occur in any kind of relationship. 

The limitation of the current study is that a confirmatory gene 
analysis was not performed. Therefore, we could not ascertain that 

a genetic mechanism was responsible for our familial AVNRT cases 
rather than a clustering by chance. However, it is unlikely that the 
familial clustering of dual AVN physiology and AVNRT is simply a 
fortuitous event. 

We present a familial occurrence of AVNRT that was cured by ra-
diofrequency catheter ablation of slow pathway, which provides evid-
ence for a genetic role in AVNRT.
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