
ABSTRACT

Congenital complete atrioventricular (AV) block is a rare neonatal disease. It is a 

passively acquired immune-mediated injury of the conduction system, triggered by 

transplacental passage of maternal anti-SSA/Ro and anti-SSB/La antibodies. Mana-

gement of premature infants with symptomatic complete AV block is challenging. If 

medical treatment with a β-adrenergic agonist and inotropic drugs is not effective, 

early cardiac pacing should be considered. Here we report a case of congenital com-

plete AV block in a low birth weight, preterm neonate, who was successfully treated 

with temporary transcutaneous pacing immediately after birth. Temporary transcu-

taneous pacing may be an option for the emergent management of a low birth weight 

preterm neonate with congenital complete AV block prior to permanent pacemaker 

implantation.
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INTRODUCTION

Congenital atrioventricular (AV) block is a rare neonatal disease with an overall pre-

valence of one in 15,000-20,000 live births1). About 80-95% of neonates with isolated 

congenital AV block without structural heart disease are associated with neonatal lupus 

erythematosus. Congenital AV block is a passively acquired autoimmune disease, in which 

an inflammatory response is triggered by the transplacental passage of maternal anti-

SSA/Ro and anti-SSB/La antibodies2). This immune-mediated inflammation results in 

myocardial tissue injury, fibrosis, and scarring of the conduction system1,2). The conduction 

disturbance in the fetus, including first, second, and third-degree AV block, is progressive. 

However, complete AV block is usually irreversible, and most patients need pacemaker 

implantation3).

 Here we present the case of a low birth weight, preterm neonate with congenital 

complete AV block that was successfully managed with temporary transcutaneous pacing 
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immediately after birth.

CASE REPORT

 A 33-year-old, nulli-paraous (gravida 1, para 0) mother was 

referred from a primary maternity hospital at 31+6 weeks of 

gestation due to fetal arrhythmia with bradycardia of 60 beats 

per minute (BPM). She had no autoimmune disease before 

preg nancy, although a malar rash was observed on her face 

upon admission. Laboratory examination revealed anemia, 

proteinuria, hematuria, elevated levels of blood urea nitrogen 

(BUN) and creatinine, and hypocomplementemia. The patient 

tested positive for antinuclear antibodies (ANA, 1:1280), anti-ds 

DNA antibodies (1:320), and anti-SSA/Ro antibodies (>200 U/

ml) but negative for anti-SSB/La antibodies. She was diagnosed 

with systemic lupus erythematosus with lupus nephritis.

A fetal echocardiogram showed discordant atrioventricular 

contraction with a ventricular rate of 55-60 BPM and fetal distress 

with heart failure. Consequently, an emergency cesarean section 

was performed. The male baby’s Apgar scores at minutes 1 and 5 

were 4 and 5, while his birth weight was 1,710 g at 31+6 weeks of 

gestational age. There were no clinical signs of hydrops fetalis. He 

showed poor crying, cyanosis, grunting, and chest retraction. A 

chest radiograph revealed a total white-out pattern of respiratory 

distress syndrome (Figure 1A), and he was therefore intubated, 

treated with surfactant, and provided with ventilator assistance. 

His heart rate ranged between 50 and 60 bpm, O2 saturation was 

93% by pulse oximetry, and blood pressure (BP) was undetected 

by automatic manometer. Continuous intravenous infusion of 

Figure 2. At birth, electrocardiography (ECG) showed complete atrioventricular block with an atrial rate of 167 BPM 
and a ventricular rate of 60 BPM. Abbreviation: BPM, beats per minute.

A B C 

Figure 1. The patient’s X-ray findings. (A) At birth, chest radiograph revealed a total white-out pattern in both lungs. 
(B) Chest radiograph with transcutaneous pacing at 2 days after birth. (C) Chest and abdo minal radiograph after 
permanent pacemaker implantation at 99 days after birth. 
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inotropic drugs (dopamine and dobutamine, up to 20 µg/kg/

min) and isoproterenol (up to 0.2 µg/kg/min) was administered 

to treat hypotension and bradycardia. Electrocardiography 

(ECG) indicated complete AV block with an atrial rate of 167 

BPM and a ventricular rate of 60 BPM (Figure 2). Two-dimen-

sional (2D) echocardiography revealed decreased left ventricular 

contractility, atrial septal defect, patent ductus arteriosus, and 

grade III tricuspid regurgitation.

Intravenous drug treatment did not improve either the brady-

cardia or the hypotension. Temporary transcutaneous pacing 

(LIFEPAK 20 Defibrillator, Physio Control, USA) was applied 

with a ventricular rate of 100 BPM and a pacing threshold of 30 

mA five hours after birth. Adult external pacing electrodes were 

tailored to approximately 3×3 cm in size and attached to the right 

anterior upper and left lower chest (Figures 1B, 3A). Immediately 

after transcutaneous pacing, his BP increased to 58/30 mmHg. 

There were two, 0.5 cm-sized, oval-shaped contact burns (deep 

second - third degree) on the skin at the upper margin of the pad 

attachment site at 3 hours after transcutaneous pacing (Figure 

3B). We therefore covered the margin of the pad with Duoderm®
 

and applied an ointment on skin. Temporary transcutaneous 

pacing was continued without aggravation of the burn wounds, 

and was ceased three days after birth, as vital signs were stable 

with a mean BP of 40-50 mmHg and heart rate of 65-75 BPM. 

The burn wounds were treated with an ointment and foam 

dressing after consultation with plastic surgeons and healed one 

month after birth without scarring. 

The patient tested positive for ANA and negative for both anti-

SSA/Ro antibodies and anti-phospholipid antibodies. Intra-

venous immunoglobulin (1 g/kg) was administered twice. We 

observed his vital signs with use of isoproterenol and waited 

for the optimal timing for pacemaker implantation, preferably 

as late as possible. At 89 days after birth, we chose to implant a 

permanent pacemaker as gradual dilatation of the left ventricle 

was observed on 2D echocardiography. The patient was trans-

ferred to another tertiary hospital wherein a permanent epi-

cardial pacemaker was successfully inserted at 99 days after birth 

with a recorded body weight of 1,980 g (Figure 1C). Presently, 

he is 20 months old in corrected age and doing well with proper 

weight gain. Good cardiac contractility has been maintained 

with no further dilatation of the left ventricle. 

DISCUSSION

Congenital AV block is the most frequent and serious com-

plication of neonatal lupus erythematosus (NLE) with an inci-

dence of 15-30% in infants with NLE. Maternal anti-SSA/Ro 

and anti-SSB/La antibodies are transferred to the fetus during 

gestational weeks 16-24. The immune-mediated inflammation 

affects heart development, especially that of the conduction 

system1,2). Clinical signs of congenital AV block are generally 

detected during 18-24 weeks of gestation as a first or second-

degree AV block; however, most cases progress to a third, complete 

AV block2). These progressive conduction abnormalities can be 

prevented if detected and treated early, and it is recommend ed 

that antibody-positive mothers undergo close fetal echocar-

diographic surveillance in the early second trimester4). Never-

theless, most mothers are asymptomatic despite the presence of 

autoantibodies and are diagnosed with autoimmune diseases, 

such as systemic lupus erythematosus after diagnosis of con-

genital AV block or hydrops fetalis in the fetus or newborn1). 

Additionally, fetal exposure to high titers of anti-SSA/Ro anti-

bodies is strongly correlated with cardiac damage. Jaeggi et al. 

reported that complete AV block occurred with anti-SSA/Ro 

levels >100 U/mL, but never occurred in cases with levels <50 

U/mL5). In the present case, there was no clinical evidence of 

maternal autoimmune disease either before or during preg-

nancy, and close antenatal observation or management was 

not performed prior to delivery. The maternal titer of anti-SSA/

Ro was greater than 200 U/mL, and the infant had complete AV 

block. 

A B 
Figure 3. Appearance of this patient. (A) Transcutaneous pacing 
electrodes attached on the right anterior upper chest and left 
lower chest. (B) Two, oval-shaped contact burns at the upper 
margin of the pacing pad.
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ms); or (6) a prolonged QT interval1,10). The critical decision 

is when to initiate pacing therapy, as the majority of patients 

will require it for life. Recent case reports have demonstrated 

that a permanent epicardial pacemaker can be successfully 

implanted immediately after birth in very low birth weight 

infants with congenital complete AV block11-13). However, early 

implantation in very young and small patients has a greater risk 

of poor cosmetic results with multiple scars, skin erosion and 

infection, lead extraction or fracture, generator migration, and 

re-implantation14,15). Moreover, in preterm and low birth weight 

neonates, patients are very unstable in terms of undergoing such 

an invasive surgical procedure9,14). 

Temporary transcutaneous pacing could be one option for 

emergent management of thise condition. Temporary trans-

cutaneous pacing has been broadly used in older children and 

adults to manage acute bradycardia, but the large size of pacing 

electrodes limits its use in neonates and infants. In 1999, Rein et 

al. reported two cases of complete AV block newborns treated 

with external noninvasive pacemakers immediately after birth9). 

In Korea, a case of transient complete AV block was reported in 

a neonate with congenital myotonic dystrophy where temporary 

transcutaneous pacing was applied 4 hours after birth16). When  

compared with temporary epicardial pacing, the advantages 

of this technique are that it is non-invasive, relatively simple 

to use, and rapidly available after delivery15). Thermal injury 

caused by electrolytic reaction occasionally occurs at the site of 

electrode attachment, and children and infants are particularly 

susceptible. Moreover, physicians have had to tailor large adult-

sized external pacing electrodes for small preterm neonates, 

resulting in an increased risk of burns caused by the unprotected 

surfaces of the pacing electrodes. In order to prevent thermal 

injury, it is necessary to closely monitor electrode contact sites 

and use the lowest effective current9,15,16). As in our case, it may be 

helpful to wrap the margin of the tailored pacing electrodes with 

an insulating material to prevent thermal injury. In this case, we 

successfully stabilized a low birth weight, preterm neonate with 

congenital complete AV block with temporary transcutaneous 

pacing during a hemodynamically unstable period immediately 

after birth. We were further able to successfully discontinue 

pacing therapy after 3 days without bradycardia or hypotension. 

Although there was thermal injury on the left chest, this healed 

completely and no major complications were experienced. 

In conclusion, temporary transcutaneous pacing is a treatment 

option for a low birth weight, premature neonate with congenital 

The clinical features of neonates with congenital complete 

AV block range from absence of any symptoms to severe heart 

failure and hydrops fetalis. Myocarditis, pericardial effusions, 

endocardial fibroelastosis, and dilated cardiomyopathy can 

all occur simultaneously with congenital AV block, with the 

most severe in utero complication being fetal death due to low 

cardiac output6). Indeed, the reported perinatal mortality rate is 

approximately 20-30%2). There is a particularly poor prognosis 

for cases with a heart rate below 50-55 BPM, fetal hydrops, endo-

cardial fibroelastosis, impaired left ventricular function, or those 

at less than 20 gestational weeks3,6,7). 

A clear protocol for the perinatal management of congenital 

AV block has not yet been established. However, transplacental 

steroids and sympathomimetic (β-adrenergic agonist) therapies 

may reduce myocardial inflammation with first and second-

degree AV block2,8). Ruffatti et al. showed that there is a possibility 

of reverting or blocking the progression of heart damage by 

combining antenatal therapy with plasmapheresis, intravenous 

immunoglobulin (IVIG), and betamethasone (fluorinated 

steroids). This treatment is continued into the postnatal period 

with IVIG until maternal autoantibodies become undetectable. 

This combination therapy may assist in the complete regression 

of first and second-degree AV block; however, it can only prevent 

cases of third-degree AV block from progressing to heart failure4). 

Thus, perinatal management should be initiated as soon as 

possible. 

If a fetus with third-degree, complete AV block shows fetal 

distress or deteriorating cardiac performance, delivery should 

be considered, which can be contributor to preterm birth. The 

management of premature infants with symptomatic complete 

AV block is challenging, and includes drug treatment, temporary 

cardiac pacing, and permanent pacemaker implantation1). 

Drugs such as isoproterenol (β-adrenergic agonist), epinephrine, 

dopamine, and atropine are used to increase the infant’s heart 

rate if it is below 60 BPM; however, these drugs are rarely suc-

cessful.  Immediate pacing should therefore be considered in 

most cases, even as a first strategy before commencing a drug 

trial9). 

Indications for permanent pacemaker implantation with con-

genital complete AV block include patients with (1) symptomatic 

bradycardia, congestive heart failure, or low cardiac ourput; (2) 

a resting heart rate <55 BPM; (3) left ventricular dilatation or 

dysfunction; (4) pauses >3 seconds during Holter monitoring; 

(5) a broad ventricular escape rhythm (QRS duration >120 
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complete AV block immediately after birth. 
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