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Introduction 

Congenital complete atrioventricular block (CCAVB) is a congenital arrhythmia character-

ized by no transmission of any atrial electrical impulses to ventricles, associated with a 

ventricular back-up system of impulses firing (subsidiary pacemaker) which are generally 

not compensatory. The overall incidence is about 1/15,000-20,000 per liveborn. In 90% 

of cases it is caused by the transfer of auto-antibodies (anti-SSA/Ro and anti-SSB/La auto-

antibodies) from mothers affected by systemic lupus erythematosus (LES) or Sjogren’s 

syndrome, even during a pre-clinical stage of their autoimmune disease (1-3). These auto

-antibodies are responsible for ventricular endocardium damage and subsequent endo-

myocardial fibroelastosis which can cause intrauterine miscarriage, prolonged QT inter-

val, pre-excitation syndrome and fetal third-degree heart block (2). 

The latter is frequently diagnosed at 16-18 weeks of gestation. Timing of delivery, as well 

as type and time of pacemaker implantation after birth are still controversial issues. Pace-

maker implantation is indeed the only treatment for third-degree block and it is immedi-

ately required where prenatal hydrops, low ventricular rate (<45 bpm) non-response to 

inotropes, and/or left ventricular dysfunction are present (3). 

In very low birth weight infants (VLBW, i.e. <1500g at birth), a staged pacing strategy has 

been used, with early temporary epicardial pacing wires then followed by definitive im-

plantation when neonatal body weight reaches 2000g. These steps are undertaken due to 

the mismatch between generator size and neonatal size. Only a few such cases have been 

Case Report 

©
 
E

U
R

O
M

E
D

I
T

E
R

R
A

N
E
A

N
 
B

I
O

M
E
D

I
C

A
L
 
J
O

U
R

N
A

L
 
 
2

0
1

3
, 
8

(
1

9
)
:1

1
9

-
1

2
1

. 
D

O
I
: 
1

0
.3

2
6

9
/
1

9
7

0
-
5

4
9

2
.2

0
1

3
.8

.1
9

 
A

v
a
i
l
a
b

l
e
 
o

n
-
l
i
n

e
 
a
t
: 
h

t
t
p

:/
/
w

w
w

.e
m

b
j
.o

r
g

 

SUMMARY 

Congenital third-degree (complete) atrioventricular block requires pacemaker implanta-

tion where prenatal hydrops, low ventricular rate (<45 bpm) non-response to inotropes, 

and/or left ventricular dysfunction is present. A permanent pacemaker was implanted in a 

1200g 9 day old preterm: the smallest newborn successfully subjected to this procedure, 

according to literature. 
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treated with permanent pacemaker implan-

tation (3-5). 

We report permanent pacemaker implanta-

tion in a 1200g 9 day old preterm, i.e., one 

of the smallest newborn successfully sub-

jected  to  this  procedure,  according  to 

updated literature data. 

 

Case Report 

CCAVB (heart rate=56/bpm) was diagnosed 

in  the  fetus  at  29  weeks  of  gestation. 

Mother had no clinical signs of LES, al-

though she resulted positive to both anti-

SSA/Ro and anti-SSB/La auto-antibodies. At 

31 weeks and 5 days an emergency C-

section was performed because of poor 

fetal movements. 

Birth weight was 1619g and Apgar score 

5/7. No hydrops was evident. The neonate 

was  immediately  intubated  because  of 

weak respiratory effort. Electrocardiogram 

confirmed third-degree heart block with a 

mean ventricular rate of 50-60/bpm, and 

no  significant  heart  rate  increase  after 

dobutamine (up to 15 γ/kg/min) admini-

stration. T waves were negative in V2-V6 

and corrected QT interval  duration  was 

480 msec. Echocardiography showed mod-

erate left ventricular dysfunction. She was 

extubated on day-of-life (DOL)-3. At DOL-9 

(weight=1,200g) exposed to room air, with 

full enteral feeding, she was evaluated for 

surgical intervention. Definitive pacemaker 

implantation was decided upon because of 

a persistent low ventricular rate (68/bpm). 

At the Pediatric Cardiology Department of 

Giovanni XXIII Pediatric Hospital, a 35 cm 

bipolar  steroid-eluting  epicardial  pacing 

lead (CapSure Epi 4968; Medtronic) was 

positioned on the right ventricular free wall 

through a left antero-lateral thoracothomy 

at the 5
th

 intercostal space. The pacemaker 

(MICRONY TM II SR+; St.Jude Medical) was 

placed in an abdominal pocket, through a 

left xipho-umbelical paramedian incision, 

between the rectus muscle sheet and the 

posterior surface of the abdominal muscle. 

The exuberant  length of the cable was 

rolled into the left pleural space, tunnel-

lized as far as the abdominal pocket and 

connected to the generator (figure 1).  
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Figure 1: The abdominal positioning of the permanent pacemaker generator implanted.  



The pacemaker was programmed with a 

heart rate of 120 bpm. 

After  the  procedure,  the  newborn  re-

mained intubated and ventilated for 24 

hours  and was  subsequently  extubated. 

Enteral  feeding  was  gradually  increased 

and full  enteral  feeding was  reached 7 

days  after  the procedure. She was  dis-

charged  at  gestational  age  week  37  , 

weighing 2100g. At ten months of age, 

growth  and  psychomotor  development 

were within normal limits and the device 

was working perfectly and well tolerated. 

 

Discussion 

The best treatment for CCAVB, its timing 

and type of pacing (temporary or perma-

nent), are still debated in very low birth 

weight  infants, when no indications  for 

immediate temporary pacing are present 

(i.e. prenatal hydrops, low ventricular rate 

less than 45 bpm and/or ventricular dys-

function) (1-5). 

Concerning the timing, it could be harmful 

to wait for several days without treatment, 

because of the possibility of sudden death. 

Therefore,  a  temporary  trans-thoracic 

paging is frequently used and then substi-

tuted by a permanent pacemaker when the 

baby’s weight exceeds 2000g. 

However,  temporary  pacing  has  several 

complications,  i.e.  electrode  ventricular 

wall  perforation,  thromboembolism  and 

infections (4). 

The intra-diaphragmatic surgical approach 

with  the  use  of  newer  bipolar  steroid 

eluting epicardial pacing seems to be ef-

fective in VLBW infants (4-5). In our case, 

because of the absence of response to 

inotropic drugs, together with a persistent 

ventricular rate of 68/bpm with signs of 

left ventricular dysfunction, we decided to 

implant a permanent pacemaker at DOL9, 

when the baby’s weight was 1200g. The 

surgical technique avoided the extrapleu-

ral approach, because of the risk of respi-

ratory impairment due to restricted lung 

expansion (4). The intra-abdominal posi-

tioning of the pacemaker was well toler-

ated and the neonate reached full enteral 

feeding seven days after the procedure. 

We think that definitive pacemaker implan-

tation could be used in  very  low birth 

weight infants because nowadays the very 

small generators produced help to avoid 

any  of  the  complications  of  temporary 

pacing (4-5). Our case represents, up to 

date, the youngest neonate who has under-

gone this procedure, suggesting that, even 

in very small neonates with CCAVB, a per-

manent pacemaker can be safely used. 
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