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ABSTRACT
Implantable cardiac devices represent the first line treatment option used not only for secondary prevention 

of sudden cardiac death but also for primary prevention in patients with cardiac pathologies considered at 
risk of sudden cardiac death caused by ventricular tachycardia or ventricular fibrillation. The number of 
women with implantable cardiac devices reaching child bearing age is expected to increase more and more 
in the next years. Despite this tendency, there are only a few reported cases of pregnancies in implantable 
cardiac defibrillator carriers, leading to insufficient evidence and clear guideline recommendations on how 
to manage and monitor pregnancy in patients with this type of cardiac pathology. Closely monitoring 
within a multidisciplinary team consisting of an obstretician, electrophysiologist and anesthesiologist is 
required for this group of pregnant patients in order to achieve the best maternal and neonatal results. 

The present study describes the case of succesful outcome in a 27-year-old implantable cardiac defibrillator 
carrier implanted after an aborted cardiac arrest and reccurent polymorphic ventricular tachycardia due to 
myocarditis eight years prior to pregnancy, with an aim to emphasize the monitoring particularities and 
management during pregnancy. 

Keywords: implantable cardioverter-defibrillator (ICD), pregnancy, myocarditis.



730 Maedica
  

A Journal of Clinical Medicine, Volume 16, No. 4, 2021

INTRODUCTION

The incidence of performed implantable 
cardioverter-defibrillators (ICDs) and 
pacemakers has increased in the last 
years, including a growing population 
of women of reproductive age (1). 

While most ICDs are implanted for secondary 
prevention, in younger patients the indications 
for ICDs are usually for primary prevention (con-
genital heart diseases, inherited cardiomyopa-
thies or channelopathies) (2). Another indication 
for ICD implantation for either primary or se-
condary prevention is represented by post-myo-
carditis cardiomyopathy. Myocarditis represents 
a form of heart muscle disease with mostly un-
known aetiology. The physiopathology of myo-
carditis could be related to infections (viruses, 
bacteria, fungi), immune-mediated mechanisms 
(allergens, toxins, alloantigens) or toxic agents 
(drugs, heavy metals, hormones) (3). Although 
the true incidence is not known, the reported 
estimated global prevalence of myocarditis was 
22 of 100,000 patients/year (2). The prevalence 
of life-threatening ventricular arrhythmias after 
myocarditis is elevated and it is constant over 
time (4). Pregnancy itself presents a higher risk 
for arrhythmogenic events due to the physiologic 
modifications such as increased cardiac output, 
pregnancy hormones and increased sympathetic 
stimulation (1, 3). Despite the fact that this po-
pulation of patients is constantly growing, there 
are few to almost no reco mmendations regar-
ding the adequate management of pregnancy and 
delivery in these cases. At present, the Romanian 
Society of Obstetrics and Gynaecology (SOGR) 
does not have a clinical guideline regarding car-
diomyopathy management in pregnancy. 

CASE PRESENTATION

We describe the case of a 27-year-old nul-
lipara primigesta pregnant patient who 

presented to our medical unit for pregnancy 
monitoring at 13 weeks of amenorrhea with a 
singleton pregnancy that was obtained spon-
taneously. The patient’s medical history includes 
mitral valve prolapse, mild mitral insufficiency 
and extrasystolic arrhythmia (ventricular bigemi-
nism) (Figure 1) diagnosed in 2008 after two epi-
sodes of syncope and post-myocarditis cardio-
myopathy in 2013 with preserved ejection 

fraction (50%), which lead to the decision to im-
plant an ICD (Figure 2) for secondary prevention 
after an aborted cardiac arrest due to ventricular 
fibrillation eight years prior to pregnancy. During 
this period, the ICD history showed that she had 
16 episodes of ventricular fibrillation and poly-
morphic ventricular tachycardia (six times), 
properly treated by ICD (Figure 3). Extracardiac 
history was represented by lumbar scoliosis with 
a Cobbs angle of 45 degrees. Her medication 
prior pregnancy consisted of low dose beta-blocker 
(50 mg metoprolol succinate) daily. 

During pregnancy, the patient’s interdiscipli-
nary monitoring consisted of cardiac evaluation 
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FIGURE 1. Electrocardiogram revealing 12 derivations with 
ventricular bigeminism

FIGURE 2. Chest X-ray, posteroanterior incidence, 
ICD unicameral, moderate scoliosis 
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by the cardiologist every three months. There 
were no signs of congestion. The ICD history re-
vealed five episodes of unsustained polymorphic 
ventricular tachycardia and two episodes of sus-
tained ventricular tachycardia at 10 and 28 weeks 
of gestation, respectively, both being supressed by 
antitachycardia pacing function of the ICD. No 
shock was delivered by the ICD during pregnancy. 
An echocardiography performed at 37 weeks of 
gestation excluded the dilation of the left cardiac 
cavities, showing that the left ventricle ejection 
fraction remained stable at a value of 50%. The 
right cavities had normal sizes and function. There 
was no worsening in the grade of mitral regurgita-
tion and tricuspid regurgitation. Given the favou-
rable course of the pregnancy, the administered 
treatment did not need any modifications.

The pregnancy evolution was uneventful, no 
anatomical anomaly was detected at ultrasound 
evaluations, the foetal growth and amniotic fluid 
index during pregnancy and all measurements re-
mained within the standard charts. The patient 
had a genital infection with Ureaplasma urealyti-
cum at the beginning of the pregnancy, which was 
treated successfully. Doppler ultrasound examina-
tion of the uterine arteries showed a constant de-
crease in blood flow every second beat, secon-
dary to the ventricular bigeminism (Figure 4).

Considering the vast cardiologic pathology, the 
patient was referred to elective C-section at 
37 weeks and four days of gestation due to spon-
taneously rupture of membranes, under direct 
supervision of the electrophysiology specialist in 
the operating room, with continuous electrocardi-

ography monitoring, with indication to turn off 
the ICD function during surgery. During deli very, 
the patient was under total anaesthesia with no 
incidents occurring. After spending a day in the 
ICU unit, the patient returned to the obstetric 
ward with normal blood pressure, normal hearth 
rate in sinus rhythm, no fever and normal diuresis. 
A 3050 g female newborn with an Apgar score of 
10 at one minute was delivered by caesarean sec-
tion, with a normal adaptation to the extrauterine 
life without cardiac or respiratory disturbances 
and no cardiac anatomical anomalies detected 
after birth.
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FIGURE 3. Electrocardiographic intracardiac aspect of polymorphic ventricular tachycardia spontaneously 
stopped during charging of cancelled internal electric shock 

FIGURE 4. Doppler ultrasound evaluation of the right uterine artery, 
aspect due to ventricular bigeminism at 13 weeks and two days of 
pregnancy
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DISCUSSIONS

Is ICD and pregnancy a good combination? 
Most of the cardiac diseases requiring an ICD 

bear an increased risk of sudden death by a heart 
rhythm disorder (2). We believe that carrying an 
ICD is not a contraindication for pregnancy. Our 
patient and most likely many ICD-carrying 
patients would not have even reached the fertile 
age without the help of ICDs, as studies revealed 
a 10-year survival rate of only 45% (mostly due 
to sudden cardiac death) (3).

The collaboration between the electrophy-
siologist and obstetrician is mandatory in these ca-
ses. The patient must be carefully evaluated and 
ICD interrogation must be performed more fre-
quently than the standard protocol in non-preg-
nant patients in order to identify complications or 
malfunctions promptly. Bouslama et al (2) repor-
ted monthly evaluations in an ICD patient with 
hypertrophic cardiomyopathy. In our case, evalu-
ations were established every three months. The 
patient was educated to address the clinic for 
e very health status modification. Interdisciplinary 
collaboration is always beneficial; the team has to 
establish the proper moment and the best way of 
delivery. They have to prepare the surgery event 
by assu ring all the potential needs for any cardiac 
event that could occur during the time when the 
fetus is still dependent of the maternal cardiovas-
cular system. The patient has to be ensured with 
an appropriate cardiac monitoring throughout the 
entire surgery. 

Shock treatment during pregnancy is still a de-
bated topic as no clear evidence for foetal harm is 
available. The European Society of Cardiology 
recommends implantation of ICD preferably be-
fore conception in patients at high risk for sudden 
cardiac death (5). Boule et al (1) reported that, 
during their study, two patients received defibrilla-
tion shocks: one of them received nine shocks 
with no further harm to the foetus, while the se-
cond patient received two shocks at four weeks of 
gestation resulting in miscarriage one week later 
(1). Fortunately, that was not the case for our pa-
tient, as she did not need defibrillation shocks 
during pregnancy. 

Carrying an ICD brings a risk of device related 
complications (lead related). Kluman et al (5) re-
ported lead related complications in 20% of ICD 
implantations during a follow up period of 
10 years, more often in young patients and fe-

males. Possible complications include lead throm-
bosis, lead fracture or lead failure. The incidence 
of these complications is difficultl to be estimated 
in pregnant women who are also ICD carriers. A 
systematic review by Topf et al (6) identifies four 
studies with limited number of cases (maximum 
44 cases), with a single case of lead intracardiac 
thrombosis in a woman with family history of 
thrombotic events, more specifically homozygous 
polymorphism for factor V. Due to complex car-
diac pathology, we decided to perform a throm-
bophilia screening for our patient, with negative 
result. During pregnancy, there was no complica-
tion related to the intracardiac device.    

Although cardiac pathology represents ap-
proximatively 1% of all complications during 
pregnancy, most of the cardiac pathology can 
have a high risk of complications for the mother 
and foetus, from arrythmia that leads to sudden 
death, tissue necrosis or maternal hypotension 
which can alter the placental perfusion with sub-
sequent acute foetal suffering (3). ROPAC registry 
(7) reports an incidence of ventricular arrhythmia 
of 1.4% in pregnant women with cardiovascular 
diseases. The risk depends on the pregnancy tri-
mester (higher in the third one) and NYHA class 
before conception. As for the medication, current 
guidelines recommend continuing treatment with 
beta-1 selective beta-blockers (4). Generally, 
beta-blockers are considered safe during preg-
nancy. A large cohort of pregnancies exposed to 
beta-blockers including metoprolol, during the 
first trimester found no association between this 
class of medication and congenital malformations 
(8). A retrospective study by Duas et al (9) on a 
population of 4847 pregnancy exposed to meto-
prolol confirms no existing associations between 
exposure to beta-blockers and foetal cardiac mal-
formation. As for the intrauterine growth restric-
tion, the same cohort showed that exposure to 
metoprolol is not significantly higher than the con-
trol group (10).

Which is better, C-section or vaginal birth? The 
decision on how to deliver should always be per-
sonalized, considering the severity of the under-
lying heart disease and the arrhythmogenic risk, as 
there are no precise indications in the current 
guidelines. The European Society of Cardiology 
recommends vaginal delivery for most of the sta-
ble, low and moderate risk cardiomyopathies 
such as dilated of hypertrophic cardiomyopathy, 
but with no recommendations on patients with 
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ICD implants and recurrent ventricular tachycar-
dia (4). Thus, considering the high amount of 
stress and emotions involved during a vaginal birth 
as well as the periods of intense muscular contrac-
tion, which naturally pushes the heart to a higher 
effort that can decompensate a cardiac arrythmia, 
we consider C-section birth, with general or spinal 
anaesthesia, a more viable option, as it allows to a 
more predictable and controllable environment in 
which the birth can take place. The peripartum 
management is the same as for every surgery in a 
patient with intracardiac device. For ICDs, it in-
cludes interrogation of the device, turning of the 
antitachycardia and shock therapy preferably with 
a programming machine, placing transthoracic 
defibrillation pads as well as continuous electro-
cardiographic monitoring (11). All this protocol 
was followed in our case, with the participation of 
the electrophysiologist in the operating room.

CONCLUSIONS

An ICD carrying pregnant woman represents 
an enormous challenge for every practitio-

ner and its management must be the result of a 
flawless collaboration between obstetrician, car-
diologist, and intensive care unit doctor.

Obstetrical and cardiological societies around 
the world must work together to provide the 
framework for future guidelines regarding the 
management of all cardiovascular pathologies as-
sociated with pregnancies. As technology advan-
ces more and more, providing earlier detection 
and conservative treatment of these illnesses, the 
number of women with cardiac pathology rea-
ching fertile age and obtaining pregnancies will 
only increase in time. q
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