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Abstract
Objective: Outcomes after surgical repair of complete atrioventricular septal defect
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(cAVSD) have improved. With advancing age, the risk of development of dysrhythmias
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dysfunction (SND), atrial and ventricular tachyarrhythmias, and (2) study progression of
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may increase. The aims of this study were to (1) examine development of sinus node
atrioventricular conduction abnormalities in young adult patients with repaired cAVSD.
Study design: In this retrospective multicenter study, 74 patients (68% female) with a
cAVSD repaired in childhood were included. Patients’ medical files were evaluated
for occurrence of SND, atrioventricular conduction block (AVB), atrial and ventricular
tachyarrhythmias.
Results: Median age at repair was 6 months (interquartile range 3‐10) and median age
at last follow‐up was 24 years (interquartile range 21‐28). SND occurred after a me‐
dian of 17 years (interquartile range 11‐19) after repair in 23% of patients, requiring
pacemaker implantation in two patients (12%). Regular supraventricular tachycardia
was observed in three patients (4%). Atrial fibrillation and ventricular tachyarrhyth‐
mias were not observed. Twenty‐seven patients (36%) had first‐degree AVB, which
was self‐limiting in 16 (59%) and persistent in 10 (37%) patients. One patient devel‐
oped third‐degree AVB 7 days after left atrioventricular valve replacement.
Spontaneous type II second‐degree AVB occurred in a 28‐year‐old patient. Both pa‐
tients underwent pacemaker implantation.
Conclusions: Clinically significant dysrhythmias were uncommon in young adult pa‐
tients after cAVSD repair. However, three patients required pacemaker implantation
for either progression of SND or spontaneous type II second‐degree AVB. Longer
follow‐up should point out whether dysrhythmias will progress or become more
prevalent with increasing age.
KEYWORDS

adult congenital heart disease, atrial tachyarrhythmias, atrioventricular conduction block,
complete atrioventricular septal defect, sinus node dysfunction
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Data were collected from patients’ medical records, starting
from the moment of first diagnosis of cAVSD. Intervals between clin‐

The first report of successful repair of complete atrioventricular sep‐

ical evaluations depended on the presence of relevant sequelae or

tal defect (cAVSD) dates from 1955 by C.W. Lillehei.1 In the following

residual lesions according to the guidelines.12 Clinical evaluation of

decades, alterations in surgical techniques, increased knowledge of

patients included history, physical examination, electrocardiography

the anatomy of the conduction system and improved perioperative

(ECG) and, when available, 24‐hour Holter recording, echocardiog‐

care led to improved outcomes after cAVSD repair. 2

raphy, and exercise testing. Echocardiographic characteristics at last

New problems may arise in this aging population, including

follow‐up were available in 63 patients; in the other 11 patients, latest

brady‐ and tachyarrhythmias. Previous studies have shown that the

echocardiographic characteristics dated from follow‐up encounters

incidence of dysrhythmias in patients with congenital heart disease

at a median of 16 months (range 4 months to 4.5 years) before last fol‐

(CHD) steadily increases with increasing age.3,4 In patients with an

low‐up. The following interpretations of echocardiographic parame‐

atrial septal defect (ASD), age at repair—and thus duration of vol‐

ters were included: left or right ventricular function, moderate/severe

ume overload and subsequent arrhythmogenic atrial stretch5—is

left or right atrioventricular valve insufficiency; severe left or right

associated with development of atrial tachyarrhythmias (AT).

5-7

The

reported incidence of AT was lower when ASD repair was performed
at a younger age.

atrial dilatation, and residual ASD and/or ventricular septal defect
(VSD). Echocardiographic definitions were based on guidelines.13,14

6,7

Since the majority of patients with cAVSD undergo surgical repair
at young age, the duration of volume overload and its consequences

2.2 | Dysrhythmias

is relatively short. Nonetheless, these patients not only develop AT—

All available rhythm registrations and correspondence between first

which may also result from surgical scars and suture lines—but also

diagnosis of cAVSD and last follow‐up were included and evaluated

bradyarrhythmias, including sinus node dysfunction (SND) and late

for occurrence of the following dysrhythmias: (1) SND, (2) first‐,

atrioventricular conduction block during follow‐up.

8-11

second‐, and third‐degree AVB, (3) atrial fibrillation (AF), (4) regular

However, the number of studies explicitly focusing on dys‐

supraventricular tachycardia (SVT; including atrial flutter, intraatrial

rhythmias in patients with cAVSD repaired in childhood in a recent

reentrant tachycardia, ectopic atrial tachycardia, atrioventricu‐

surgical era is scarce.9 Additionally, the time line of dysrhythmias,

lar nodal reentrant tachycardia, and atrioventricular reciprocating

including age and relation to (redo) surgery, has less well been stud‐

tachycardia), and (5) ventricular tachyarrhythmia (VTA; including

ied. When patients with a surgically repaired cAVSD grow older and

sustained ventricular tachycardia and ventricular fibrillation).

reach (early) adulthood, it is likely that the risk of development of
various dysrhythmias may increase.

Dysrhythmias were defined according to the guidelines.15,16 SND
included sinus bradycardia or chronotropic incompetence without

Therefore, the aims of this study were to (1) examine the occur‐

identifiable causes, paroxysmal or persistent sinus arrest with re‐

rence of SND, atrial and ventricular tachyarrhythmias and (2) study

placement by subsidiary escape rhythms in the atrium, AV junction,

time course and progression of atrioventricular (AV) conduction ab‐

or ventricular myocardium, or tachy–brady syndrome.15 We subse‐

normalities in a cohort of young adult patients after surgical repair

quently defined sinus bradycardia in patients >16 years of age as

of cAVSD in childhood.

sinus rhythm <50 beats/min without use of β‐blockers.17 In patients
<16 years of age, heart rate <2nd percentile and PR‐duration >98th

2 | M E TH O DS
2.1 | Study population

percentile according to age as recommended by Rijnbeek et al were
applied for retrospective diagnosis of, respectively, sinus bradycar‐
dia and first‐degree AVB.18 Sinus bradycardia was diagnosed on an
ECG made by day or a 24‐hour Holter recording. In case of the latter,

This retrospective multicenter study was part of the Dysrhythmias

SND did not include (1) strictly nocturnal sinus rates under the lower

in pAtients with congeNitAl heaRt diseAse (DANARA) project,

limit appropriate for age and (2) an overall average heart rate under

which was approved by the local ethics committee in the Erasmus

the lower limit over 24 hours. First‐degree AVB was diagnosed in the

University Medical Center Rotterdam (MEC‐2012‐482). Informed

absence of use of drugs potentially causing PR‐prolongation. We did

consent was not required.

not differentiate between typical (counter) clockwise atrial flutter,

Seventy‐four patients who underwent surgical repair of cAVSD

intra‐atrial reentrant tachycardia, or ectopic atrial tachycardia.

<18 years of age between 1986 and 1999 were collected from da‐
tabases of the participating academic hospitals (Erasmus University
Medical Center: N = 52, Radboud University Medical Center: N =

2.3 | Statistical analysis

22). This study period was based on stable operator and institutional

Normally distributed continuous variables were expressed as mean

experience in cAVSD repair and perioperative management, as well

± SD and skewed continuous variables as median (interquartile range

as consistent availability of patient data. Patients <18 years of age at

(IQR)). Categorical variables were expressed as numbers and percent‐

last follow‐up and patients with cAVSD unsuitable for biventricular

ages. Cumulative freedom from SND was estimated using a right‐cen‐

repair or other types of major CHD were excluded.

sored Kaplan‐Meier curve, constructed with age as time scale.3

|
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A P value < 0.05 was considered statistically significant. Statistical

underwent additional infundibulectomy for infundibular pulmonary

analysis was performed with SPSS version 24 (IBM Corporation,

stenosis. A preparatory pulmonary banding had been performed in

Armonk, New York).

1 patient and in another patient an aortic coarctation had been re‐
paired before cAVSD repair. Median age at last follow‐up was 24
years (IQR: 21‐28, range: 18‐37).

3 | R E S U LT S

During follow‐up, 17 patients (23%) underwent 1 or more addi‐
tional surgical procedure(s) including AV valve surgery (N = 13), AV

3.1 | Study population

valve surgery and resection of subaortic stenosis (N = 3), resection of

Clinical characteristics of 74 patients (female: N = 50, 68%) with a

subaortic stenosis (N = 3), and AV valve surgery and repair of residual

repaired cAVSD are listed in Table 1. Fifty patients (68%) were addi‐

ASD/VSD (N = 2).

tionally diagnosed with Down syndrome and three (4%) had impaired

Latest echocardiography interpretations described moderately

mental functioning with (1) or without (2) a known underlying chro‐

impaired left ventricular function in 4 of 73 available reports (5%)

mosomal abnormality. Given similar difficulties in reporting of symp‐

and moderately impaired right ventricular function in 4 of 69 reports

toms, these patients will be combined in 1 group (“syndromic”) for the

(6%). Moderate to severe left atrioventricular valve insufficiency was

sake of this study. These patients did not differ from nonsyndromic

present in 32% of patients.

patients regarding characteristics listed in Table 1 (all P > 0.05).
Repair of cAVSD was performed at a median age of 6 months
(3‐10). Typically, a 2‐patch technique was applied throughout the se‐

3.2 | Sinus node dysfunction

ries.19,20 In one patient, the atrial component was closed with a patch

As demonstrated in Figure 1, SND was identified in 17 patients at a

and the ventricular component was directly closed. Another patient

median age of 18 years (12‐24), corresponding to 23% of syndromic

TA B L E 1

Patient characteristics

Number of patients

74

Female gender

50(68)

Down syndrome

50(68)

Impaired mental functioning—other

3(4)

Age at cAVSD repair (months)

6(3‐10)

Duration postoperative follow‐up (years)

23(20‐27)

No. of surgical procedures
• 1

57(77)

• 2

12(16)

• 3

4(5)

• 4

1(1)

LAVV replacement

3(3)

Echocardiographic characteristics
Left ventricular function
• Normal/mildly impaired

69/73(95)

• Moderately impaired

4/73(5)

Right ventricular function
• Normal/mildly impaired

65/69(94)

• Moderately impaired

4/69(6)

Severe left atrial dilatation

4/56(7)

Severe right atrial dilatation

1/34(3)

Moderate/severe LAVV insufficiency

24/74(32)

Moderate/severe RAVV insufficiency

6/73(8)

Residual shunt

0/41

Values are presented as N(%) or median (interquartile range). For each
echocardiographic parameter the number of patients with available data
is shown.
Abbreviations: cAVSD, complete atrioventricular septal defect; LAVV,
left atrioventricular valve; RAVV, right atrioventricular valve.

F I G U R E 1 (Upper panel) Occurrence of dysrhythmias in
syndromic and nonsyndromic patients. (Lower panel) Age
at development of dysrhythmias. Bars indicate median age.
Abbreviations: AF, atrial fibrillation; AVB, atrioventricular
conduction block; cAVSD, complete atrioventricular septal defect;
SND, sinus node dysfunction; SVT, supraventricular tachycardia;
VTA, ventricular tachyarrhythmia
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Characteristics of patients requiring pacemaker implantation

Patient

Gender

Down syndrome

Age

Indication

Symptoms

Diagnosis

(Redo) surgery

1

F

Yes

17.5y

SND

Syncope

Symptomatic SND (ILR)

17y after repair

2

F

No

18.5y

AVB‐III

Asymptomatic

ECG, bedside telemetry

7d after LAVV‐replacement

3

F

Yes

24.4y

SND

Presyncope

Progressive symptoms,
preexistent SND

24y after repair

4

M

Yes

28.7y

AVB‐II

Presyncope

Symptomatic AVB
(Holter)

28y after repair

Abbreviations: AVB(‐II, ‐III), (second‐, third‐degree) atrioventricular conduction block; ILR, implantable loop recorder; LAVV, left atrioventricular valve;
SND, sinus node dysfunction.

patients and 24% of nonsyndromic patients (P = 1). Types of SND at

(respectively, 18 and 20 years) after redo AV valve surgery in two

presentation included sinus bradycardia (N = 15) and sinus arrest (N

patients and 6 years before redo AV valve surgery in one patient.

= 2); all were initially documented on a routine ECG. The 2 patients

Two patients (12%) received a pacemaker for symptomatic SND at

with sinus arrest underwent 24‐hour Holter monitoring to confirm

the age of, respectively, 18 and 24 years. Characteristics of these

the diagnosis.

patients are listed in Table 2. Both patients initially had asymptom‐

As illustrated in the upper panel of Figure 2, SND occurred

atic sinus bradycardia for several years before they developed pro‐

(relatively) late after repair of cAVSD in all 17 patients (median: 17

gressive symptoms that were correlated to SND on, respectively,

years (IQR 11‐19, range: 1.5‐27)). Three of these patients under‐

implantable loop recorder and 24‐hour Holter monitoring. The lower

went redo surgical procedures during follow‐up: SND occurred long

panel of Figure 2 shows that at the age of 35 years, an estimated 65%
of cAVSD patients remained free from SND.

3.3 | Atrioventricular conduction block
AVB was observed in 28 patients (38%) at a median age of 3 years (9
months to 9 years; Figure 1). The incidence did not differ between
syndromic and nonsyndromic patients (both 38%, P = 1).
The majority of patients with AVB presented with first‐degree
AVB on a routine ECG (N = 27; upper left panel Figure 3). In four
patients first‐degree AVB presented before cAVSD repair. As illus‐
trated in the upper right panel of Figure 3, first‐degree AVB was
self‐limiting in 16 (59%) and persistent in 10 (37%) of 27 patients.
Self‐limiting first‐degree AVB was present for a median duration of 5
years (11 months to 7 years) before normal AV conduction returned
(lower panel Figure 3).
Pacemaker implantation was required in two patients with AVB
(Table 2). One patient underwent left atrioventricular valve replace‐
ment and developed postoperative third‐degree AVB, 18 years after
initial presentation of first‐degree AVB. This patient had normal sinus
rhythm with first‐degree AVB for the first 7 postoperative days, be‐
fore development of third‐degree AVB. Another patient presented
with symptomatic type II second‐degree AVB without apparent
cause at the age of 28 years, which was diagnosed on 24‐hour Holter
monitoring. ECG at this time showed preexistent bifascicular block
and new onset first‐degree AVB. Both patients received a pacemaker
at, respectively, 28 (second degree) and 18 years (third degree) of age.

F I G U R E 2 (Upper panel) Time course of identification of SND,
redo surgical procedures and pacemaker implantation in relation to
cAVSD repair. (Lower panel) SND‐free survival curve. Abbreviation:
SND, sinus node dysfunction [Colour figure can be viewed at
wileyonlinelibrary.com]

3.4 | Atrial and ventricular tachyarrhythmias
Only 3 patients (4%; all with Down syndrome) had regular SVT, which
was diagnosed based on postoperative rhythm monitoring early after
cAVSD repair (1) or left atrioventricular valvuloplasty (1) and did not recur
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Prior studies including arrhythmic outcomes during long‐term
follow‐up after surgical repair of cAVSD in childhood are scarce.
Either surgery was performed decades ago—thus with consider‐
able differences in surgical techniques and perioperative care2,8,21—
patients were older at the time of repair,10 long‐term follow‐up until
adulthood was missing,11 or outcomes for complete and partial AVSD
were only partially separated.9,10 One of these studies included 238
patients with repaired cAVSD and 177 with repaired partial AVSD
and a mean postoperative follow‐up duration of 9 years.9 SND was
observed in 6.7% and late complete AVB in 0.7%, although these
outcomes were not further specified according to AVSD type. First‐
degree AVB was identified in 19% of patients, as opposed to 36% in
our study. Use of age‐specific criteria18 for retrospective diagnosis
of first‐degree AVB in the present study may explain the difference
in these findings. Soufflet et al evaluated long‐term outcomes in 71
patients after surgical repair of cAVSD at a median age of 3.8 years
(0.2‐61.3).10 AT occurred more often compared to our study (respec‐
tively, 11% vs 4%), which might be explained by the difference in
age at repair. Suzuki et al included 116 patients undergoing surgical
cAVSD repair at a median age of 4.8 months (9 days to 5.4 years), who
were followed for a median duration of 27 months.11 Permanent pace‐
maker implantation was performed in 2/116 patients (2%), although
the indication was not provided. The somewhat higher percentage of
patients requiring pacemaker implantation in our study (5%) may be
explained by the considerable difference in follow‐up duration.
F I G U R E 3 Upper left panel: type of AVB at presentation.
Upper right panel: self‐limiting or persistent first‐degree AVB,
or progression of first‐degree AVB. Lower panel: time course
of AVB in relation to cAVSD repair. AVB(‐I, ‐II, ‐III): (first‐,
second‐, third‐degree) atrioventricular conduction block, LAVV,
left atrioventricular valve [Colour figure can be viewed at
wileyonlinelibrary.com]

4.1 | Sinus node dysfunction
In the present study, SND occurred late after cAVSD repair and was
not related to redo surgical procedures. These findings are compa‐
rable to those of a previous study including 34 patients with a surgi‐
cally repaired ASD and SND.17 Median interval between ASD repair
and SND was 16 years and late SND was not related to redo sur‐

after the early postoperative period in both patients. Another patient de‐

gical procedures. Similar findings were reported by Roos‐Hesselink

veloped SVT 9 months after initial repair in the setting of severe residual

et al, who studied outcomes of surgical repair of VSD at young age

left atrioventricular valve insufficiency and residual ASD and VSD. This

after 22‐34 years of follow‐up. 22 A pacemaker was implanted in 4/95

patient underwent redo surgery, after which SVT did not recur. Median

patients because of sick sinus syndrome more than 15 years after

age at occurrence of SVT was 16 months (range 15 months‐10 years). AF

surgery. The progressive nature of the disease in these patients was

and VTA were not observed in this study population.

illustrated by the presence of minor indicators of SND after 10‐22
years of follow‐up. 23 Development of (late) SND in CHD patients

4 | D I S CU S S I O N

was also previously studied by Goldman et al, who reviewed indica‐
tions for permanent pacing in 132 patients after surgery for CHD. 24
Specific results for patients with cAVSD (N = 4) were not provided,

This study demonstrated development of late postoperative

but overall, late SND was the indication for permanent pacing in 14%

SND in 23% of patients with cAVSD repaired at a median age of

of patients. In the present study, two patients requiring pacemaker

6 months and a median postoperative follow‐up duration of 23

implantation for symptomatic SND had preexistent asymptomatic

years. Most patients remained asymptomatic, but pacemaker

sinus bradycardia for over a decade before they became progres‐

implantation was required in 12% of these patients. One patient

sively symptomatic. It was previously demonstrated that the inci‐

developed spontaneous symptomatic type II second‐degree AVB

dence of SND in the general population increased with age: from

28 years after cAVSD repair, requiring pacemaker implantation.

0% to 1.2% at 45‐54 years of age to 6%‐23% in subjects 75‐84 years

Fortunately, regular SVT were less common (4%) and AF and VTA

of age. 25 Thus, it should be taken into account that SND in cAVSD

were not observed, as may be expected in this relatively young

patients may also be a progressive disease and may become more

study population.

severe as these patients are aging. The cause of SND in cAVSD

|
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patients is unknown, but is probably multifactorial. A congenital ori‐

after cardiac surgery, and aging. 24,30 Given the overall young age at

gin, direct surgical damage, late fibrosis after surgery, sinus node ab‐

cAVSD repair, fibrosis near the AV node caused by hemodynamic

normalities due to atrial stretch, persistence of electrophysiological

effects of the shunt seems less likely but cannot be ruled out as

abnormalities beyond surgical repair, and aging may all contribute to

contributing cause.

development of SND in patients with septal defects. 24-27

4.3 | Aging and atrial tachyarrhythmias

4.2 | Atrioventricular conduction block

It was previously demonstrated that aging is associated with an in‐

In line with previous findings, first‐degree AVB was relatively often

creased incidence of AT.31 However, the incidence of AT in aging

observed. 28 The anatomy of the conduction system in patients with

patients with CHD is strikingly higher compared to the general

cAVSD is abnormal, with a more posterior position of the atrio‐

population.4 The underlying mechanism of AT in CHD patients is

ventricular node (AV) and His bundle compared to patients with

variable: “incisional” AT are directly related to prior surgical lesions,

a structurally normal heart. 2 First‐degree AVB in these patients is

whereas AT may also occur as a result of longstanding volume and/or

most commonly caused by intraatrial conduction delay,

28

which is

probably due to the altered course of the atrial conduction system

pressure overload leading to atrial stretch.5,32 Our data did not allow
us to differentiate between these types of AT.

and thus atrial activation in the presence of the atrial component

As expected given the young age of our study population, the

of cAVSD. In the present study, a large atrial component of the de‐

number of patients with AT was relatively low. These findings are in

fect was found in two of four patients with preoperative first‐degree

line with previously reported incidences of AT in adult cAVSD patients

AVB. Regression of first‐degree AVB occurred in 59% of patients.

(~2%‐10%).8,10 In addition, it can be postulated that AT are also less

We assume that in some patients, regression may be caused by

common in patients with cAVSD due to generally early closure of the

inversed atrial remodeling after cAVSD repair. Furthermore, the

defect. Prior studies including patients with an ASD demonstrated

relative difference in PR‐duration initially caused by intraatrial con‐

that young age at repair resulted in significantly lower incidences of

duction delay as described above may become less outspoken with

AT.5,6 This observation is most likely based on earlier termination of

increasing age compared to healthy peers.

the left‐right shunt, thereby preventing further right atrial dilatation

Increased knowledge of the course of the conduction system

and consequent vulnerability to development of AT.5 Longer follow‐

in cAVSD patients and improved surgical techniques resulted in a

up of surgically repaired cAVSD patients should point out whether AT

dramatic decrease of surgically induced third‐degree AVB. 2 In the

become more frequent as these patients become older.

present study, not one patient developed immediate postoperative
third‐degree AVB. One patient did develop third‐degree AVB 7 days
after left atrioventricular valve replacement, necessitating pace‐

4.4 | Study limitations

maker implantation. A prior study demonstrated a relatively high

Our selection of the study period (1986‐1999) obviously resulted in a

incidence of early postoperative third‐degree AVB after left atrio‐

young study population at follow‐up. This may explain the relatively

ventricular valve replacement compared to left atrioventricular val‐

low incidence of dysrhythmias, which may be expected to increase

vuloplasty in cAVSD patients, which—the authors suggested—may

with increasing age, as seen with other CHD types.3,4 However, in

be explained by mechanical compression of the prosthesis on the

our opinion, this time period represents stable surgical experience—

conduction system. 29 However, our patient had normal sinus rhythm

about 10 years after introduction of the 2‐patch technique2—and

with a previously known first‐degree AVB for 7 days before devel‐

encompasses patients currently entering (early) adulthood, who may

opment of third‐degree AVB. This course implicates that AVB in this

be at risk of development of dysrhythmias.

patient was not caused by direct surgical injury or compression of

Due to the retrospective nature of this study, patients did not

the prosthesis to the AV conduction system. We assume that third‐

receive the exact same diagnostic tests at the same time points

degree AVB in this patient was caused by development of scar tissue

during follow‐up. In accordance with the guidelines, frequency of

after left atrioventricular valve replacement.

follow‐up depended on the presence and severity of residual le‐

One 28‐year‐old patient developed spontaneous symptomatic

sions.12 Although the majority of patients was seen at follow‐up in‐

type II second‐degree AVB without apparent cause. Concomitant

tervals up to 5 years, some patients had a gap >6 years in follow‐up:

documentation of preexistent bifascicular block and de novo first‐

12% of patients with SND and/or AVB had a gap as opposed to 30%

degree AVB might imply a progressive deterioration of the AV con‐

of patients without. Furthermore, 24‐hour Holter recordings were

duction system. A previous study on dysrhythmias in patients with

performed at the discretion of the treating physician. Our results

a surgically repaired ASD showed that development of AVB was

showed that dysrhythmias were not documented on 24‐hour Holter

not related to a redo surgical procedure in 6 of 10 patients with

recordings that were performed for screening purposes only, with‐

17

Development of AV conduction abnormal‐

out a specific indication. These differences in follow‐up intervals and

ities in patients with septal defects may be a progressive disease22

late third‐degree AVB.

rhythm monitoring methods may result in an underestimation of the

influenced by (a combination of) several factors including abnor‐

number of patients with (asymptomatic) dysrhythmias. Furthermore,

mal anatomy, a genetic origin, direct surgical damage, late fibrosis

asymptomatic events may have occurred before the first actual
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documentation of dysrhythmia. The number of dysrhythmias in pa‐
tients with impaired mental functioning or Down syndrome may be
underestimated due to potential underreporting of symptoms.

5 | CO N C LU S I O N
Incidence of clinically significant dysrhythmias in young adult patients
after surgical repair of cAVSD in childhood was low, as indicated by
the absence of atrial fibrillation and ventricular tachyarrhythmias. In
addition, there was a low incidence of regular SVT, most of which only
occurred in the immediate postoperative period. Although SND was
not uncommon, most patients remained asymptomatic. However,
pacemaker implantation was required in 12% of these patients. One
patient developed spontaneous type II second‐degree AVB requir‐
ing pacemaker implantation. SND and AV conduction abnormalities
in cAVSD patients are probably caused by multiple factors and might
have a progressive course in some patients. Longer follow‐up of these
young adult patients should point out whether dysrhythmias will pro‐
gress or become more prevalent with increasing age.
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