v Texas Heart Institute Journal

Case
Reports

Citation:

Igbal M, Umapathi KK,
Morales R, Mubayed
L, Bokowski JW,
Eltayeb O, Nguyen H.
Early-onset cardiomy-
opathy after pacemaker
implanted in a preterm
infant with congenital
complete heart block
and anti-Ro/SSA anti-
bodies. Tex Heart Inst
J 2021;48(2):e197201.
doi: 10.14503/THIJ-19-
7201

Key words:
Autoantibodies/analysis;
cardiac pacing, artificial;
heart block/congenital/
therapy; infant, new-
born; maternal-fetal
exchange; postoperative
complications/therapy;
Sjogren’s syndrome;
treatment outcome;
takotsubo cardiomyopa-
thy/etiology; ventricular
dysfunction, left/etiol-
ogy/therapy

Corresponding author:
Krishna Kishore
Umapathi, MD,

Pavilion Suite 654,

Rush University Medical
Center, 1653 W.
Congress Pkwy.,
Chicago, IL 60612

E-mail:
Krishna_k_umapathi@
rush.edu

© 2021 by the Texas Heart®
Institute, Houston

Texas Heart Institute Journal » 2021, Vol. 48, No. 2

Early-Onset Cardiomyopathy After
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Infant With Congenital Complete
Heart Block and Anti-Ro/SSA
Antibodies
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Congenital complete heart block is a potentially fatal complication that can occur in neo-
nates whose mothers have autoimmune disorders; it has rarely been reported in the pres-
ence of Sjégren syndrome. Pacemaker implantation is recommended to treat rhythm
abnormalities in these neonates. We report the case of a late-preterm infant with Sjégren-
syndrome-antibody—induced complete heart block who underwent temporary bipolar
epicardial pacing as a bridge to permanent pacemaker implantation. Soon after the pace-
maker was implanted, takotsubo cardiomyopathy developed. To our knowledge, this is the
first report of reversible cardiomyopathy after pacemaker implantation in an infant. (Tex
Heart Inst J 2021;48(2):e197201)

ongenital complete heart block (CHB), a rare and potentially severe fetal com-

plication of maternal autoimmune conditions such as Sjégren syndrome, is

suspected to result from maternal antibody transmission.' Permanent pace-
maker (PPM) placement is definitive treatment for CHB in the presence of symptom-
atic bradycardia and a resting heart rate <55 beats/min without a structural cardiac
defect, or <70 beats/min with a defect.> Whereas pacemaker-induced cardiomyopathy
has been reported in adults after chronic right ventricular (RV) pacing or rhythm
changes,” it occurs only rarely in pediatric patients, especially in the immediate post-
operative period.*> We report the case of a preterm infant with antibody-induced
congenital CHB who underwent PPM treatment, after which takotsubo cardiomy-
opathy developed.

Case Report

A 32-year-old woman, pregnant for the first time, underwent evaluation of a low fetal
heart rate detected on a routine sonogram. An echocardiogram confirmed fetal brady-
cardia with no structural cardiac abnormality. After testing, the patient was found to
have anti-Ro/SSA antibodies and Sjogren syndrome. As a result of placental abruption,
she underwent a cesarean section at 34 weeks + 1 day of gestation. The female infant
weighed 4 1b, and her Apgar scores were 2 at one min, 6 at 5 min, and 6 at 10 min. The
infant was hemodynamically unstable because of symptomatic bradycardia, and she
underwent brief intubation for stabilization. An electrocardiogram (ECG) confirmed
CHB (atrial rate, 160 beats/min; ventricular rate, 4050 beats/min) (Fig. 1). Labora-
tory tests revealed that the infant had anti-Ro/SSA antibodies. An echocardiogram
showed mildly depressed RV function and a small patent ductus arteriosus with left-
to-right shunt flow, so she was placed on isoproterenol to maintain cardiac output.
On day of life (DOL) 7, the patient was to undergo PPM implantation, but her
physical limitations and friable tissue prompted us to initiate temporary epicardial
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pacemaker support as a bridge to PPM. We placed 2
wires each in the right atrium and RV (Fig. 2). The
pacing setting was in DDD mode at a heart rate of 120
to 188 beats/min. The pacemaker was checked daily,
and the pacing and sensing thresholds were monitored
daily. The sensitivity threshold of one atrial wire wors-

Fig. 2 A) Photograph shows positions of the temporary
epicardial pacing wires 2 weeks after placement. B) Radiograph
shows internal view of the pacing wires.
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ened until atrial capture ceased on DOL 37; unipolar
atrial pacing was used thereafter. The bipolar ventricu-
lar pacing was reliable.

On DOL 84, when the patient weighed 7.5 Ib, an
ADDRSI1 Adapta S DR pacemaker (Medtronic) was
implanted, and bipolar leads were placed in the RV
and right atrium. The patient was monitored closely for
weight gain during transition to an oral diet.

On postoperative day (POD) 20, a routine echocar-
diogram revealed focal hypokinesia with left ventricu-
lar (LV) apical ballooning and a systolic LV ejection
fraction (LVEF) of 39% (Fig. 3); of note, the patient
had a stable ECG, normal cardiac troponin and brain
natriuretic peptide levels, and anti-Ro/SSA levels that
had become nearly undetectable over time (Table I). To
help reduce LV afterload, she was prescribed captopril,
titrated to 0.3 mg/kg/dose 3x/d. On POD 23, an echo-
cardiogram revealed mild LV depression (LVEF, 53%).
No mitral regurgitation was ever apparent.

On POD 26, the patient had gained weight on a fully
oral diet. She had stable vital signs, and her oxygen satu-
ration level on room air was >98%. She was discharged
from the hospital with her PPM in DDD mode at a
rate of 80 to 120 beats/min and prescribed captopril.
At periodic follow-up examinations, she was well, with
improved LV systolic function and apical septal motion
apparent on an echocardiogram (Fig. 4). At 10 months
of age, her LV systolic function had continued to im-
prove (LVEF, 60%).

Discussion

To our knowledge, this is the first report of reversible
cardiomyopathy developing within a week of PPM im-
plantation in a premature infant. The patient had CHB
at birth and had been bridged to PPM with temporary
bipolar epicardial pacing.

Takotsubo cardiomyopathy is characterized by tran-
sient LV dysfunction that is usually preceded by stress.’
Prolonged in utero exposure to maternally transmitted
autoimmune antibodies is thought to cause calcium
channel internalization, disrupt cytoplasmic calcium
metabolism, and induce apoptosis. If this inflamma-
tory process continues, calcification and fibrosis of the
cardiac conduction system can cause atrioventricular
block.® The prevalence of anti-Ro/SSA antibodies dur-
ing pregnancy is less than 1 in 100, and CHB occurs in
only 2% of those cases.’ The risk of CHB in subsequent
pregnancies increases 9-fold, leading to as many as 700
CHB cases per year in the United States.”* The overall
mortality rate of CHB is 19% before 3 months of age,
and fetal hydrops is the major cause of morbidity.” More
than 90% of surviving infants need pacemakers.

Our case illustrates the importance of using a bipolar
pacing system as a bridge to PPM placementin selected pa-
tients. Temporary epicardial pacing can increase cardiac
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Fig. 3 Transthoracic echocardiograms (apical 4-chamber views)
show decreased left ventricular function and apical ballooning at
A) end-systole and B) end-diastole.

Supplemental motion image is available for Figure 3.

output and promote atrioventricular synchrony lost
during complete CHB. Inflammation around epicar-
dial pacing wires can be exacerbated by high energy
from pacing, resulting in lead capture failure.” Bipolar
systems need lower energy than do unipolar systems
and thus may last longer.

Using unipolar leads is technically advantageous in
smaller patients and cost-effective when resources are
limited. Unipolar systems have been used in cases of
postoperative heart block to see whether the arrhyth-
mia persists or reverts to sinus rhythm; if the patient
is too small, the system can serve as a bridge to enable
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TABLE I. Serial Anti-Ro/SSA Titers

Day of Life Value (U)*
2 >8

30 6.3

60 3.7

110 0.3%*

* Reference range, 0-0.9 U.

*¥ \/alue on postoperative day 20.

Fig. 4 Transthoracic echocardiograms (apical 4-chamber views)
at 2 months of age show improved left ventricular function and
wall motion at A) end-systole and B) end-diastole.

placement of a PPM.""* In addition, unipolar systems
have often been used in infants who have CHB"; how-
ever, we found only 2 reports of bipolar pacing before
PPM."”" The second lead attached to subcutaneous tis-
sue enables bipolar systems to be converted to unipolar
if one lead fails. Accordingly, we recommend bipolar
epicardial pacing in patients like ours who may need
longer temporary pacing before PPM implantation.
Differential Diagnosis. Shortly after PPM implanta-
tion, our seemingly well patient had apical hypokinesia,
LV apical ballooning, and depressed LV function, all
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without cardiomegaly, ECG changes, or laboratory ab-
normalities. For that reason, dilated cardiomyopathy
secondary to viral myocarditis was a less likely differ-
ential diagnosis. The prevalence of pacemaker-induced
cardiomyopathy is 10% in patients who have congenital
CHB; however, this condition is usually associated with
chronic RV pacing or rhythm changes that were not
present in our patient.*” Antibody-mediated cardio-
myopathy was unlikely because our patient’s antibody
levels were undetectable at the time of cardiomyopathy.
Takotsubo cardiomyopathy after PPM implantation is a
diagnosis of exclusion and most often reported in adults.*
We found one case each in an infant'® and a neonate.”
Left ventricular apical ballooning is seen on echocardio-
grams and typically resolves in days or weeks.” Because
our patient had been on temporary pacing support for
10 weeks, it is unclear why cardiomyopathy developed
so soon after PPM placement. Although surgical stress
is a reasonable pathophysiologic mechanism given our
patient’s clinical course, other causes cannot be ruled
out, such as prematurity, infection, ventricular pacing,
and complications of the underlying congenital CHB.
The patient responded well to angiotensin-converting
enzyme inhibition with substantial reversal of changes
within days.

This case highlights the challenges in managing con-
genital CHB in a preterm infant with maternal Sjogren
syndrome. We found that temporary bipolar epicardial
pacing can safely serve as a bridge to PPM placement,
and that rare complications such as takotsubo cardio-
myopathy can occur.
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