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Most cases of atrial septal defect occur sporadically, but a few families have 
the defect as a genetic abnormality. A family having familial type secundum 
atrial septal defect with dysrhythmia associated with web neck is reported. In 
this family, two female siblings aged 11 (Case 1) and 4 years (Case 2) and 
their father had secundum atrial septal defect. Case 1 presented with two year 
history of syncope attacks and Case 2 with easy fatigability since early childhood. 
Both sisters also had web neck as a solitary anomaly. Electrocardiograms 
revealed prolonged PR interval and right bundle-branch block in both cases. 
In Case 1 first-degree atrioventricular block and Mobitz type I and II block 
were observed in Holter monitoring. Echocardiographical examination showed 
secundum atrial septal defect in both sisters. A permanent pacemaker was 
implanted in Case 1, and then atrial septal defects in both patients were 
surgically repaired; no postoperative complaints were observed. The father had 
been diagnosed as having atrial septal defect when he was 35 years sold, and 
first-degree atrioventricular block and atrial flutter developed after open heart 
surgery. In conclusion, the association of secundum atrial septal defect and 
prolongation of PR interval should be considered as familial occurrence of atrial 
septal defect. Identification of atrial septal defect in more than one family 
member should prompt clinical evaluation of all relatives.
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Secundum atrial septal defect (ASD) is one of 
the more common congenital cardiac defects to 
occur as an isolated lesion. It represents about 
6 to 10% of all cardiac anomalies encountered 
and is more frequent in females than in males 
(2:1). It is estimated that an ASD occurs in 
1:1,500 live births1. Most cases of ASD occur 
sporadically; however, a few families have the 
defects as a genetic abnormality. Autosomal 
dominant inheritance is possible for ASD with 
or without atrioventricular block2-3. Familial 
forms are characterized by the same type of 
ASD, and are frequently associated with other 
cardiac, osteoarthricular (Holt-Oram syndrome) 
or atrioventricular conduction abnormalities4.

The electrocardiogram (ECG) in ASD usually 
reveals normal sinus rhythm; however, in a 
small number of patients, usually older, atrial 
dysrhythmias including atrial fibrillation, atrial

flutter, conduction abnormalities, and sick sinus 
syndrome may be observed in the natural 
history of ASD, as well as after open heart 
surgery1-5-6.
Herein, we report a family having familial type 
secundum ASD with conduction defects and 
atrial dysrhythmia associated with web neck.

Case Reports
Case 1
An 11-year-old girl was admitted with syncope 
attacks and palpitation. She had two-year 
history of palpitation attacks during effort and 
excitement followed by unconsciousness lasting 
for aproximately five minutes. She was the first 
child of a nonconsanguineous 41-year-old 
mother and 37-year-old father. Her father's past 
history revealed that he had been diagnosed as 
having secundum ASD when he was 35 years
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old, and his defect had been repaired by open 
heart surgery. Complete atrioventricular block, 
atrial fibrillation and atrial flutter had developed 
one year after the operation, and a permanent 
pacemaker was implanted. Case 1 had a four- 
year-old sister with secundum ASD and web 
neck and a 10-year-old healthy sister.
On physical examination, she was conscious, and 
her general condition was well, with a heart rate 
of 96/min and blood pressure of 90/60 mmHg. 
Web neck deformity and low hair-line were 
present (Fig. 1). On cardiac auscultation, fixed 
splitting of the second heart sound in addition 
to the grade 2/6 systolic ejection murmur at the 
second left intercostal space was heard.
Chest X-ray showed a prominent pulmonary 
trunk. ECG showed sinusal bradycardia, first- 
degree atrioventricular block with a PR interval

of 0.28 s, and incomplete right bundle-branch 
block (Fig. 2). On echocardiographic 
examination, an ASD of secundum type with a 
dimension of 12 mm at the region of fossa ovale, 
paradoxal septal movement, and left-to-right 
shunt at the atrial level were detected. Sinusal 
bradycardia (minimum heart rate 
45/min), first-degree atrioventricular block and 
Mobitz type I and type II blocks were observed 
in Holter monitoring. Ultrasongraphic 
examinations of the abdomen and pelvis were 
normal. Chromosome analysis showed normal 
46, XX pattern.
Syncope attacks of the patient were controlled 
with the implantation of a permanent 
pacemaker, and then her ASD was surgically 
repaired. Now the patient is well with no 
recurrence of her complaints.

Fig. 1. Web neck deformities and low hair lines of the patients.

Fig. 2. Electrocardiogram (ECG) of Case 1 showing the prolongation of the PR interval and 
incomplete right bundle-branch block.
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Case 2

A four-year-old female patient and the sister of 
Case 1 was admitted with easy fatigability 
recognized since early childhood. On physical 
examination, she was conscious, and her general 
condition was well with a heart rate of 92/min 
and blood pressure of 100/60 mmHg. Web neck 
deformity and low hair line were present 
(Fig. 1). On cardiac auscultation, fixed splitting 
of the second heart sound in addition to the 
grade 2-3/6 systolic ejection murmur at the 
second left intercostal space was heard.
Chest X-ray showed increased pulmonary 
vascular marking. ECG revealed incomplete right 
bundle-branch block and prolonged PR interval 
of 0.22 s. On echocardiographic examination, an 
ASD of the secundum type with a dimension of 
13-14 mm at the region of fossa ovale, paradoxal 
septal movement, dominance of the right atrium 
and right ventricle, and left-to-right shunt at the 
atrial level were detected. Chromosome analysis 
showed normal 46, XX pattern. ASD of the 
patient was surgically repaired and no 
postoperative complaints were observed.

Discussion
Although most cases of ASD occur sporadically, 
the defect may show a familial pattern1-2. 
Autosomal dominant inheritance is possible for 
these cases2-3. The presence of the defect in both 
the father and his two daughters in the presented 
family suggests an autosomal dominant trait. 
Only a few families have been reported in whom 
the ASD is transmitted according to an 
autosomal dominant inheritance2-3-6.
The ECG in ASD usually reveals normal sinus 
rhythm; however, in a small number of patients, 
usually older, a junctional rhythm or a 
supraventricular tachyarrhythmia, such as atrial 
flutter, can be seen. In most patients, the mean 
frontal plain QRS axis is to the right, from +90 
to +170 °. The PR interval may be prolonged, 
especially in older patients, because of intraatrial 
and sometimes H-V conduction delay that 
results in first-degree atrioventricular block1. 
Prolonged PR intervals have been found in 5- 
15% of cases of ASD2. However, the incidence 
of PR prolongation in familial cases of ASD has 
been reported to be between 75-100%8’11. 
According to this literature knowledge, and 
from our findings, it seems that prolongation 
of atrioventricular conduction is more common

among familial cases of ASD. Thus, the 
association of secundum ASD and prolongation 
of PR interval should be considered as familial 
occurrence of ASD. This point should be 
considered in genetic counseling. In contrast, 
some authors have reported some families with 
secundum ASD without PR prolongation3-7. 
Lynch et al.12 suggested the existence of at least 
two distinct hereditary varieties of ASD, one 
with and one without a prolonged PR interval. 
Both of our cases and their father had prolonged 
PR interval in ECG, and one of the siblings 
(Case 1) also had Mobitz type I and type II 
blocks. In about half the cases, P wave changes 
suggest right atrial enlargement. There is also 
some variant of the rsR' or RSR' pattern 
("incomplete right bundle-branch block" pattern) 
in lead V,, consistent with right ventricle 
volume overload, as seen in our two both 
patients. The duration of the QRS complex is 
less than or equal to 0.1 second, and R' in lead 
V] is somewhat prolonged1.
Atrial arrhythmias arejhe most common late 
problems following closure of the defect. But 
unrepaired ASDs are also associated with atrial 
dysrhythmia, particularly in older patients. 
Atrial fibrillation and atrial flutter are not 
common complications of ASD in children but 
are seen often in adult patients5. The father of 
our patients had experienced complete 
atrioventricular block, atrial fibrillation and 
atrial flutter during the postoperative period. 
Sinus node dysfunction is one of the 
complications following surgery for ASD1-2. In 
the past, it has been thought that this arrhythmia 
was the consequence of either the surgical 
trauma to the artery supplying blood to the sinus 
node or damage to the sinus node area13. 
However, the sinus node function of these 
patients has rarely been investigated 
preoperatively. Some studies based on a standard 
ECG were able to detect sinus node dysfunction 
preoperatively in a limited number of patients14. 
However, preoperative electrophysiologic 
measurements in patients of all ages detect 
conduction abnormalities in as many as 40% of 
patients1-5-15-16. Apparent sinus node dysfunction 
has been reported as a result of finding abnormal 
corrected sinus node recovery times and 
sinoatrial conduction times; however, clinically, 
only rare patients have abnormal findings in 
resting ECGs or on 24-hour ambulatory 
monitoring. Perhaps these abnormal electro-
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physiologic findings are due to an imbalance of 
the autonomic nervous system control of the 
sinoatrial and atrioventricular nodes. Intraatrial 
conduction time is prolonged in the older patient, 
and right atrial effective refractory periods are 
increased in some patients. Patients with both 
findings may be predisposed to atrial arrhythmias1. 
In addition, both of our cases had web neck 
deformity which might have been a solitary 
anomaly or associated with a genetic syndrome 
such as Ullrich-Turner, Noonan or Down 
syndromes17. Since our cases did not have other 
phenotypic features of these syndromes, was 
believed that they had web neck deformity as a 
solitary anomaly. It has been reported that 60% 
of infants with web neck had congenital heart 
defect, with a high incidence of flow-related 
defects such as hypoplastic left heart, coarctation, 
and secundum ASD17. This association implies 
a pathogenetic relationship and appears to be 
independent of causal factors17. Therefore, the 
finding of web neck on a prenatal ultrasound or 
newborn examination should prompt a search for 
congenital heart defect.
Familial secundum ASD is probably more 
frequent than commonly reported since 
cardiological examination of the relatives is not 
routinely performed in every case of apparently 
sporadic ASD. In conclusion, identification of 
prolongation of the PR interval in a case of 
secundum ASD should prompt clinical 
evaluation of all relatives. In addition, all 
patients with ASD should be carefully evaluated 
for conduction defects and atrial dysrhythmias.
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