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The heart is frequently affected in patients with systemic lupus erythematosus (SLE), with  
a prevalence of about 50%. All cardiac structures can be involved in the fashion of a  
pancarditis. Isolated atrioventricular conduction abnormalities, ranging from first degree  
to complete atrio ventricular block (AVB), are rarely seen in SLE adult patients or older  
children and are mostly reported in case-report formats. Permanent pacemakers (PM)  
have been implanted in some SLE patients with high degree AVB, but only a handful authors  
have reported abnormal atrial electrical activity in the form of atrial standstill. In newborns  
from women with anti-Ro/SSA antibodies, AVB and ventricular cardiomyopathy are  
well known immunologic complications. Whereas the risk of dilated cardiomyopathy and  
late-onset heart failure is around 5-10%, the risk of auto-immune-associated congenital 
heart block is estimated around 2% for the first child, with a risk of recurrence for subsequent 
pregnancies between 16-18%. Pacemakers are frequently implanted during follow-up. Yet,  
no cases of atrial inexcitability or atrial standstill have been described in this setting.

We reviewed our institution experience, and identified all patients with a diagnosis of  
isolated congenital complete AVB. We further identified those with a diagnosis of isolated  
immunologic complete AVB. Clinical and pacemaker data, electrocardiograms and echo- 
cardiograms were reviewed for those patients, as well as anatomo pathology reports when 
available.
Statistical analysis: Data are expressed as percentages, mean ± standard deviation and  
median and range, as appropriate. Comparison of continuous data between groups was  
performed with the T-test when data was normally distributed or the Mann-Whitney rank  
sum  test otherwise. The Fisher exact test was used to  compare categorical data between  
groups. A p value < 0.05 was considered statistically significant.

 Over the last 41 years, a total of 31 patients were diagnosed with isolated congenital com-
plete AVB (Fig.1). Eighteen of them had a diagnosis of non immunologic congenital com-
plete AVB and underwent pacemaker implantation with no reported problems of sensing or 
capture on the atrial lead. Among the 13 patients with a diagnosis of maternal antibody-
mediated congenital complete AVB, 12 were implanted with a pacemaker (one 1.5 year-old 
asymptomatic patient with complete AVB and a junctional escape rhythm above 50/min did 
not undergo pacemaker implantation yet), epicardial in 9 cases and endovenous in 3. Five 
of them were found to have electrical abnormalities affecting the atria during (or shortly 
after) pacemaker implantation, in the setting of normal electrolytes levels (Fig.1). Tables 1 
and 2 summarize the clinical and pacemaker data of those 12 and 5 patients, respectively.
 For those 5 patients, diagnosis of maternal lupus induced AVB was made prenatally (n=4), 
and at 34 months (n=1). Figure 2 displays the neonatal ECG of one of them.

 All 5 patients (4 female) underwent epicardial dual chamber pacemaker implantation (mean age 22.9 ± 20.6 
months) using steroid eluting leads, through a left thoracotomy. 

 o In 3 patients, no appropriate left atrial appendage (LAA) or left atrial (LA) capture could be achieved at the 
time of implant, despite high outputs. Moreover, the LAA and the LA appeared abnormally white in color in 2 of 
the patients (Fig.3). The atrial lead was thus fixed on the right atrial appendage (RAA), along with a left ventri-
cular (LV) lead. LAA biopsy performed in one patient was unremarkable. One patient developed cardiomyopathy 
soon after pacing was initiated. Upgrade to a biventricular pacemaker system did not improve function. This 
patient underwent heart transplant.  

 The fourth patient demonstrated left atrial lead dysfunction 2 weeks after implantation, and was reprogram-
med to a single chamber mode until a dual chamber endovenous system was implanted at age 5. 

 The fifth patient underwent LAA and LV lead placement.  Follow up demonstrated early LV dysfunction and 
increased delay between surface P wave and intracardiac atrial depolarisation raising suspicion for interatrial 
conduction delay. The pacemaker was upgraded to a biventricular system, the LAA lead moved to the RAA, 
resulting in LV function improvement. (Fig.4) 

In patients with congenital lupus induced complete AVB, pacemaker implantation can be 
challenging due to left atrial inexcitability and/or interatrial conduction delay, suggesting an 
associated atrial myopathy, yet to be characterized. Longer follow up will be needed to bet-
ter understand the true significance of this finding in the setting of congenital lupus induced 
complete AVB. Further preoperative delineation should be done, possibly using echocardio-

graphy in order to evaluate the LA or LAA mechanical contraction, such as with mitral Doppler 
inflow and mitral annulus tissue Doppler (A-wave and a’-wave, respectively) in order to guide 
surgical approach. Indeed, when implanting an epicardial pacemaker, instead of the classic 
left anterolateral thoracotomy, the surgeon may choose a different approach if there is evi-
dence of LA/LAA lack of contraction and thus the need to place the atrial lead on the RA/RAA.

Table 2.       Characteristics of the 5 patients with immunologic complete AVB and left atrial electrical abnormalities

▼

Figure 2.
    
 ▼

Standard 12-lead 
electrocardiogram 

from patient 1,  
demonstrating sinus 
rhythm at a rate of 

100/min and  
complete heart block 

with a narrow QRS  
complex escape 

rhythm at around  
70/min.

 Figure 4.   (Patient 4): ▼ 
A:  Standard 12-lead electrocardiogram (ECG) after  dual chamber  

pacemaker implantation with the atrial lead implanted on the  
left atrial appendage. Sensed atrioventricular (AV) delay is 
programmed at 50 msec but PR interval is 220 msec.

B:  Pacemaker interrogation with programmer strip showing bi-
polar signals (surface ECG lead I), marker channel and atrial 
electrogram. Due to interatrial block, a long interval is noted 
between the P-wave on the surface ECG and the sensed atrial 
signal.

C:  Standard 12-lead ECG after upgrade to biventricular pacing 
system and transfer of the atrial lead on the high right atrium

Patients Demographic Maternal 
antibodies Ultrasound findings PM implantation data Outcome

Table 1.    
   Characteristics of the 12 patients with isolated immunologic complete 

AVB and pacemaker implantation

Overall
Patients with  

atrial electrical  
abnormalities

Patients with no  
reported atrial electrical 

abnormalities
p value*

Data expressed as median and range, or number and percentage
*: p value calculated between patients with atrial electrical abnormalities and those without.
†: missing data for specific antibodies in 2 patients with no reported atrial electrical abnormalities
AVB: atrioventricular block; PM: pacemaker; 

*: LA capture was possible but with higher output than normal
ASD: atrial septal defect; AVV regurgitation: atrioventricular valve regurgitation; Dexa+: mother treated with dexamethasone at the time of antenatal diagnosis; F: female; 
LA: left atrium; LAA: left atrial appendage; LV: left ventricle/ventricular; M: male; N: normal; PHT: pulmonary hypertension; PM: pacemaker; RA: right atrium; RAA: right atrial appen-
dage.

Figure 1.   Distribution of cases of isolated congenital complete atrioventricular blocks, encountered over 
 the last 41 years at our institution.  
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AVB: atrioventricular block; PM: pacemaker.


