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Abstract

Bradycardia in pregnancy resulting from complete atrioventricular
block (CAVB) is a rare but critical condition that can threaten both
maternal and fetal health. If not managed appropriately, it can lead
to severe complications, emphasizing the need for timely diagnosis
and intervention. The incidence of CAVB during pregnancy is ap-
proximately 1 in 15,000 to 20,000 pregnancies. Most cases present
clinically with symptoms such as syncope or palpitations, highlight-
ing the importance of prompt recognition and management. While
some patients with CAVB may be asymptomatic, symptomatic cases
require urgent and definitive management. There is currently no es-
tablished guideline for managing CAVB during pregnancy. We re-
port the case of a 20-year-old primigravida at 35 weeks and 5 days
of gestation, who presented with heart conduction problems (i.e.,
bradycardia) and arrived at the obstetric emergency department after
receiving magnesium sulfate for seizure prophylaxis due to her high-
risk profile and two intravenous doses of atropine sulfate. The patient
experienced seizures and worsening bradycardia, prompting an emer-
gency cesarean section. A female infant was delivered with a birth
weight of 2,525 g, a length of 45 cm, and a New Ballard Score cor-
responding to gestational age of 36 weeks. No congenital anomalies
were identified. The patient had an uncomplicated recovery and was
discharged with a cardiologist’s recommendation for follow-up echo-
cardiography. CAVB in pregnancy can arise from either congenital or
acquired conditions, both of which may lead to maternal cardiovascu-
lar decompensation and fetal complications. In such cases, pacemaker
implantation is often required to manage symptomatic bradycardia,
and cesarean section may be the preferred mode of delivery to ensure
both maternal and fetal safety. This case highlights the critical need
for timely and appropriate management of symptomatic CAVB dur-
ing pregnancy. Pacemaker implantation serves as the definitive treat-
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ment option for pregnant patients with CAVB, effectively addressing
bradycardia and preventing further complications.
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Introduction

The epidemiology of complete atrioventricular block (CAVB)
in pregnancy within Asia is not extensively documented, one re-
port indicated that the prevalence of atrioventricular (AV) block
during pregnancy is approximately 11.28% among patients with
cardiac arrhythmias [1]. CAVB is a condition characterized by a
disruption in the heart’s electrical conduction system, resulting
in the complete failure of electrical impulses to be transmitted
from the atria to the ventricles. This is classified as third-degree
AV block and can lead to significant bradycardia and other com-
plications if not addressed promptly [2-4]. CAVB is generally
classified into two categories: congenital and acquired. Congeni-
tal CAVB often arises in the context of maternal autoimmune
diseases, where antibodies can interfere with normal heart de-
velopment in the fetus. Acquired CAVB may result from several
factors, including cardiac surgery, infections and autoimmune
diseases, which can disrupt the electrical conduction system
of the heart [2, 4, 5]. CAVB can lead to severe complications,
including an increased risk of Stokes-Adams syndrome, ven-
tricular tachycardia, syncope and potentially sudden death. The
incidence of CAVB during pregnancy is rare, estimated at 1 in
15,000 to 20,000 pregnancies. Most cases present clinically with
symptoms such as syncope, which results from cerebral hypop-
erfusion and palpitations [6, 7]. CAVB is caused by congenital
structural abnormalities of the heart in approximately 50-55% of
cases. Among these, an estimated 40% are associated with ma-
ternal antibodies, specifically those that are positive for Sjogren’s
syndrome antigen A (SSA/Ro) or Sjogren’s syndrome antigen B
(SSB/La). These antibodies can cross the placenta and disrupt
normal fetal cardiac development, leading to the occurrence of
CAVB in newborns [8, 9]. The antibodies will pass through the
placental circulation and cause immune-mediated inflammation
or fibrosis in the fetal heart conduction tissue [8-10]. CAVB is
characterized by AV dissociation and low ventricular heart rate
(pulse rate < 60 beats per minute (bpm)) due to lack of conduc-
tion between atrium and ventricle leading to decreased perfusion
and resulting in symptoms of bradycardia, low cardiac output
(CO) and arrhythmia [1, 6]. Currently, there is no consensus re-
garding the management of CAVB during pregnancy, making it
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Figure 1. Electrocardiogram pre-delivery: third-degree AV block with ventricular escape on June 22, 2023. AV: atrioventricular.

a topic of ongoing discussion among obstetricians, cardiologists,
and anesthesiologists. Treatment considerations vary based on
antenatal, intrapartum, and postpartum conditions, as well as
the selection of appropriate contraceptive methods for affected
patients. As the clinical landscape evolves, further research is
needed to establish standardized protocols for the management
of CAVB in pregnant patients. This case report has been pre-
pared in accordance with the Case Report (CARE) guidelines,
including its purpose and significance in case reporting.

Case Report

A 20-year-old primigravida at 35 weeks and 5 days of gestation
was referred to the emergency department by her obstetrician,
diagnosed with severe preeclampsia, bradycardia suspected to
be due to CAVB, and ventricular extrasystoles. During the refer-
ral journey, the patient experienced a seizure lasting less than 1
min but regained consciousness afterward. Her medical history
was evaluated according to the Framingham criteria, and she
denied any previous seizures. Since 34 weeks of gestation, the
patient had been experiencing high blood pressure, recorded at
173/100 mm Hg, without any severe features indicative of wors-
ening preeclampsia. The referring hospital had initiated treat-
ment with magnesium sulfate (MgSO,) for seizure prophylaxis,
alongside a maintenance dose, and administered two ampules of
atropine sulfate intravenously to address bradycardia.

In the emergency management room, the patient’s blood
pressure was recorded at 133/80 mm Hg, with a pulse of 36
bpm and a respiratory rate of 20 breaths per minute. The elec-
trocardiogram (ECG) revealed CAVB with an escape ventricu-
lar rhythm (Fig. 1). The patient was unaware of any prior heart
conduction issues before her pregnancy. We had elaborated on
the differential diagnosis process, in which peripartum cardio-
myopathy was excluded through clinical assessment such as
normal left ventricular function, absence of systolic dysfunc-
tion, ECG findings and echocardiography, all of which are crit-
ical in differentiating peripartum cardiomyopathy. During her
time in the emergency obstetrics unit, the patient’s condition
deteriorated, prompting a referral to the resuscitation room due
to the onset of pulseless ventricular tachycardia lasting less

than 2 min, followed by asystole. Cardiopulmonary resuscita-
tion (CPR) was initiated. Upon regaining consciousness, the
obstetrician decided to proceed with an urgent cesarean section
and intrauterine device (IUD) insertion. A female infant was
delivered, weighing 2,525 g and measuring 45 cm in length,
with no congenital anomalies detected. Post-delivery, the pa-
tient was closely monitored in the intensive care unit (ICU)
until her condition stabilized before being transferred to the
general obstetric ward. There were no further complications
experienced by the patient following discharge.

Investigation

Postoperative chest X-ray revealed cardiomegaly, character-
ized by left ventricular and left atrial hypertrophy (Fig. 2);
however, the lungs appeared normal. Routine laboratory tests,
including electrolyte levels (e.g., sodium, potassium, calcium,

Figure 2. Post-cesarean section chest X-ray: cardiomegaly character-
ized by left ventricular and left atrial hypertrophy on June 23, 2023.
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Figure 3. Electrocardiogram post-cesarean section: third-degree AV block with ventricular escape on June 22, 2023. AV: atrio-
ventricular.

and chloride), returned normal results. Unfortunately, magne-
sium levels could not be assessed due to limited facility re-
sources. An ECG confirmed the presence of CAVB with an
escape ventricular rhythm, without signs of ischemic changes
(Fig. 3). An echocardiogram was scheduled for follow-up after
outpatient assessment.

Differential diagnosis

The differential diagnosis included eclampsia and severe ec-
lampsia, as determined by physical examination and history
taking, along with sinus bradycardia, as indicated by typical
ECG findings.

Management

The obstetrician decided to perform an urgent cesarean section
due to eclampsia, with consultations from a cardiologist and
anesthesiologist regarding the patient’s management during
and after the operation. Anesthesia recommendations included
postoperative monitoring in the ICU, an ECG on postoperative

day (POD) 1 (Fig. 4), and the administration of midazolam (1
mg/h) and morphine (1 mg/h) via a syringe pump until POD 1.
Additionally, dopamine was titrated down to 5 pg/h by POD 1,
prior to extubation.

The patient was observed in the ICU for 2 days, during
which her condition continued to improve. The cardiologist
recommended administering 1 mg of atropine sulfate intrave-
nously three times while awaiting surgery. The treatment ap-
proach focused on monitoring the progression of bradycardia,
with the option to implant a pacemaker at a specialized car-
diology center. However, as the patient’s condition improved
significantly, her family declined the pacemaker implantation.
The cardiologist recommended scheduling an echocardiogram
for follow-up after the outpatient assessment.

Follow-up and outcomes

A term female infant was delivered via cesarean section on
Thursday, May 22, 2023, at 12:40 pm. At birth, the baby
weighed 2,525 g, measured 45 cm in length, and had a head
circumference of 32 cm and a chest circumference of 30 cm.
The infant’s Apgar (appearance, pulse, grimace, activity, res-

Figure 4. Electrocardiogram post-cesarean section (POD 1): third-degree AV block with ventricular escape on June 23, 2023.

POD: post-operation day; AV: atrioventricular.
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Figure 5. Echocardiography examination on October 12, 2023.

piration) scores were 5 at 1 min, 6 at 5 min, and 7 at 10 min,
with a New Ballard score of 30, indicating a gestational age of
approximately 36 weeks. No congenital anomalies were de-
tected, and the baby was monitored in the perinatology unit.
Both the mother and baby were discharged in stable condi-
tion, with the mother scheduled for a follow-up appointment
at the cardiology clinic 1 week later. An echocardiogram was
arranged for October 12, 2023. The echocardiogram findings
revealed the following: left ventricular dilation, eccentric left
ventricular hypertrophy, no thrombus or pericardial effusion,
an intact septum and global normokinesis of the wall motion.
Left ventricular contractility was assessed as grade III diastol-
ic dysfunction, while right ventricular contractility was good.
Mild mitral valve regurgitation and mild tricuspid valve regur-
gitation were observed, with the aortic valve appearing normal.
The final conclusion was left ventricular hypertrophy, grade 11
diastolic dysfunction of the left ventricle, normal chamber di-
mensions, preserved left ventricular ejection fraction and mild
mitral and tricuspid regurgitation (Fig. 5).

Discussion

In pregnancy, physiological adaptations occur in the cardiovas-
cular system, including significant changes in CO, which in-
creases by approximately 30% as early as 5 weeks of gestation
[11]. This increase in CO is accompanied by a decrease in sys-
temic vascular resistance and an elevation in heart rate. These
adaptations are essential for meeting the heightened metabolic
demands of both the mother and the developing fetus [4, 12].
Normal CO typically increases during the first and second tri-
mesters of pregnancy to accommodate the heightened metabolic
demands associated with gestation. This increase is primarily
driven by enhanced blood volume and cardiac efficiency, which
ensures adequate perfusion to both the mother and the devel-
oping fetus. The body’s adaptations are crucial for supporting
the growing needs of the placenta and fetal tissues while main-
taining maternal health [6, 13]. An increase in CO is primar-
ily achieved when stroke volume (SV) is adequate. SV refers
to the amount of blood ejected by the heart with each contrac-
tion. During pregnancy, physiological adaptations, such as in-
creased blood volume and enhanced venous return, contribute
to improved SV, thereby facilitating the rise in CO required to

meet the metabolic demands of both the mother and the fetus
[1]. These changes will manifest as ECG alterations, such as
slight left axis deviation resulting from positional changes of the
heart during pregnancy. Additionally, Q waves may be observed
in leads II, III, and augmented vector foot (aVF), along with
flattened or inverted T waves in leads III and V1 - V3. These
findings can be attributed to the physiological adaptations of
the cardiovascular system that occur during pregnancy [5, 13].
In pathological conditions, the electrical activity of the heart
can significantly impact heart rhythm, leading to various ar-
rhythmias. Common manifestations include bradyarrhythmia,
supraventricular tachycardia (SVT), ventricular tachycardia
and prolonged QT interval. These arrhythmias can arise from
various factors, including structural heart disease, electrolyte
imbalances, and medication effects, and pose significant risks
for morbidity and mortality if not appropriately managed [6,
8]. Bradyarrhythmia, characterized by a pulse rate of less than
60 bpm, can occur in patients with CAVB during pregnancy or
childbirth, often manifesting as syncope. In such cases, tempo-
rary cardiac pacing or the use of an external pacemaker may be
necessary to stabilize the heart rate. This intervention aims to
improve CO by enhancing SV, thus ensuring adequate perfusion
to both the mother and the fetus [6, 13].

CAVB can be divided into two categories: 1) Congenital
CAVB is often associated with maternal autoimmune diseases,
particularly in women with anti-Sjogren’s syndrome-related
antigen A (anti-SSA) and anti-Sjogren’s syndrome-related an-
tigen B (anti-SSB) or anti-La antibodies. These antibodies can
cross the placental barrier, leading to immune-mediated injury
to the conduction system of the fetus and neonate. CAVB asso-
ciated with autoimmune conditions is typically diagnosed dur-
ing adolescence. Other autoimmune diseases linked to CAVB
include ankylosing spondylitis and systemic sclerosis [3, 8].
Approximately 30% of cases of congenital CAVB remain un-
diagnosed until adulthood, and symptoms may manifest during
pregnancy. This delayed recognition can complicate the man-
agement of cardiac conditions in pregnant individuals, particu-
larly as the physiological changes associated with pregnancy
can exacerbate underlying cardiac issues [14]. 2) Acquired dis-
orders that can lead to CAVB include several cardiovascular
and infectious conditions. These may include coronary artery
disease following myocardial infarction, non-ischemic cardio-
myopathy potentially caused by digoxin toxicity, and complica-
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tions from heart surgery, particularly mitral valve replacement.
Additionally, myocarditis resulting from viral infections or gi-
ant cell infiltration can contribute to CAVB. Infectious causes
include infective endocarditis, especially when associated with
paravalvular abscess formation, as well as diseases such as
Lyme disease, Chagas disease (trypanosomiasis), and infec-
tions due to Aspergillus species and varicella zoster virus [3, §].

The diagnosis of CAVB can be established through a 12-
lead ECG. Typically, the rate of P waves is faster than that of
QRS complexes. In CAVB, an escape rhythm ensures that the
RR intervals are often regular, while AV dissociation leads to
fluctuations in the PR intervals. Both narrow QRS complexes,
which may arise from junctional escape rhythms occurring
above the bundle branches, and wide QRS complexes, which
may indicate ventricular escape or junctional escape with a
bundle branch block, can be observed [6]. In this case report,
the ECG revealed CAVB accompanied by ventricular escape
rhythms. This finding is characteristic of CAVB, where the atria
and ventricles beat independently, often resulting in a slower es-
cape rhythm from the ventricles to maintain some degree of CO.
Ventricular escape rhythms can be identified by their wider QRS
complexes, which may vary depending on the location of the
escape pacemaker (either junctional or ventricular).

MgSO, loading and maintenance dosages were initially
administered to the referring patients; however, at the obstetric
emergency room, the administration of MgSO, was discon-
tinued. This decision was made due to concerns that MgSO,
could exacerbate maternal cardiac muscle contractility issues
in patients with bradycardia and CAVB [15, 16]. Elevated
magnesium levels can potentially lead to further depression of
cardiac function, particularly in individuals already experienc-
ing compromised CO [17]. Peripheral blood vessels may expe-
rience diminished benefits from MgSO, administration due to
its potential to reduce cardiac contractility and its negative ino-
tropic effects. Consequently, the administration of this drug is
generally not advised for patient populations at risk of cardiac
complications, particularly those with bradycardia and CAVB
[16, 17]. In such cases, the risks may outweigh the benefits,
resulting in healthcare providers exercising caution in its use.
When CO is stable, the administration of magnesium at specif-
ic levels can lead to a decrease in vascular resistance, arterial
pressure and heart rate. Cardiac performance is determined by
several factors, including heart rate, SV and myocardial oxy-
gen consumption. These elements interact simultaneously with
a reduction in vascular resistance, which can contribute to im-
proved hemodynamic stability.

Pregnancy outcome

Numerous studies indicate that fetal complications in pregnant
women with CAVB can include prematurity, oligohydramnios,
small gestational age, and in some cases, fetal distress. Ad-
ditionally, maternal complications associated with CAVB may
encompass premature rupture of membranes (PROM), gesta-
tional diabetes, preeclampsia, placental adhesion, velamentous
placenta, thrombocytopenia, proteinuria and edema [5, 9]. In
this case, the complication that occurred was premature labor;

however, it was not accompanied by small gestational age or in-
trauterine growth restriction. This highlights that while CAVB
can lead to various adverse outcomes during pregnancy, not all
cases present with the same complications. This indicates the
importance of individualized monitoring and management for
pregnant patients with this condition.

Delivery options

The mode of delivery in cases of CAVB during pregnancy
is primarily guided by obstetric indication [5, 7]. Sullivan et
al conducted a study that advocated for cesarean section due
to fetal indications, while Mandal et al reported cases where
vaginal delivery was proposed [18, 19]. These differing rec-
ommendations highlight the complexity of managing delivery
methods in cases of CAVB during pregnancy, emphasizing the
need for individualized assessment based on maternal and fe-
tal conditions [20]. The augmentation of labor to shorten the
active phase and the use of elective instrumental delivery to
expedite the second stage have been recommended for women
with CAVB. This is particularly important as these women are
susceptible to syncopal attacks and seizures, which can occur
due to bradycardia associated with the Valsalva maneuver dur-
ing forceful uterine contractions. It is crucial to consider these
factors when planning delivery to ensure the safety of both the
mother and fetus [5, 7, 20].

Indications for pacemaker implantation

In patients presenting with a history of syncope, a wide QRS
complex, signs of heart failure, prolonged QT interval and a
very low heart rate (below 40 bpm), a pacemaker is often rec-
ommended. This intervention is critical in preventing serious
complications such as syncope, cardiac arrest, or sudden car-
diac death [2, 6]. Implanting a permanent pacemaker during
pregnancy is generally considered safe, but timing and clinical
considerations are crucial. Permanent pacemaker implantation
can be performed at any point during pregnancy; however, it
is recommended to wait until after the first trimester (typically
after 8 weeks) to minimize risks to the developing fetus. Pref-
erably, the second trimester is chosen due to reduced risks of
miscarriage [2, 3, 6]. The main points of controversy include
the necessity of replacing the generator, the exposure to tera-
togenic fluoroscopic materials prior to pacemaker implanta-
tion and the challenges that arise after the implantation [2].
According to Hidaka et al, women with CAVB who do not
have a permanent pacemaker typically do not require tempo-
rary pacing during labor and delivery [21]. This observation
suggests that in the absence of significant symptoms, such as
severe bradycardia or syncope, many patients can manage la-
bor without the need for additional pacing support. This find-
ing aligns with the understanding that while CAVB can present
challenges during pregnancy and delivery, many patients can
successfully undergo labor without the risks associated with
temporary pacing [20]. According to the European Society of
Cardiology (ESC) Guidelines, isolated congenital atrioventric-
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ular (1AV) block, particularly when associated with a narrow
QRS complex, generally shows an improved prognosis during
pregnancy [22]. In stable patients, the guidelines do not recom-
mend temporary pacing unless the patient exhibits symptoms
related to syncope or significant bradycardia. This reflects the
understanding that well-managed cases can navigate pregnan-
cy without the added risks associated with temporary pacing
interventions. These guidelines highlight the importance of in-
dividualized care based on the patient’s clinical condition, em-
phasizing that careful monitoring and symptom management
are key during pregnancy [22, 23].

Monitoring

Antenatal

Before discussing antenatal care in CAVB during pregnancy,
patients should be monitored closely and counseled prior to
getting pregnant. The family should also be informed about the
possibility of needing a pacemaker during pregnancy [6, 14].
To determine whether to use an external pacemaker or medica-
tion, a cardiology examination is required if the patient devel-
ops symptoms such as syncopal attacks and dyspnea during
prenatal care [2, 7].

Intrapartum

Patients need to be assessed and closely monitored for proper
analgesia and an ECG should be taken to identify potential-
ly fatal bradycardia [2, 3]. Lower segment cesarean section
(LSCS) may be indicated based on obstetric indications; in-
strumental delivery can be performed in the second stage of
operative vaginal delivery, especially in exceptional circum-
stances where the pregnant woman’s heart evaluation is inad-
equate [7, 20]. In the event of an emergency requiring trans-
venous temporary pacing, the femoral or jugular venous access
method must be readily available while isoprenaline infusion
is on standby. In the event that transcutaneous temporary pac-
ing is available, the pads should be fastened to the chest wall to
facilitate prompt installation of the pacemaker [4].

Postpartum

In order to prevent asystole and postpartum cardiac arrest, pa-
tients with post-bradycardia disorders should undergo a heart
examination [24, 25]. Patients who require a permanent pace-
maker due to CAVB should have routine follow-up for ECG or
echocardiography every 6 months [5, 6]. The patient’s history
of heart conduction abnormalities (e.g., CAVB), the need for
breastfeeding, the time elapsed since birth, the desire to have
another child, the delay in pregnancy following a cesarean sec-
tion and other factors are all taken into consideration [3, 10,
20]. Although AV block is considered category 2 according
to the World Health Organization (WHO) Medical Eligibility
Criteria (MEC) for contraception, all combined hormonal con-

traceptive methods, including implants and IUDs (e.g., cop-
per-IUD or levonorgestrel-IUD) are considered safe; breast-
feeding mothers who are 48 h or less postpartum may also use
an IUD (MEC category 2), and combined contraception is not
contraindicated [26]. The family has received contraceptive
counseling and, as a result, decided to have an [UD implanted.

Anesthesiologist interventions

The appropriate anesthetic dosage for a patient with CAVB is
debatable due to the possibility of blockage at high sympathetic
levels, which could result in fatal bradycardia; therefore, spi-
nal anesthesia is not recommended. Meanwhile, under general
anesthesia, some problems like bradycardia, hypertension, ar-
rhythmia and cardiac arrest may occur [13, 27]. Hemodynam-
ics can also be significantly affected by inhaled gases and in-
jected medicines. In general, anesthesia drugs that have the least
depressive effect on heart rate, such as bupivacaine, fentanyl,
ketamine, pancuronium and isoflurane, which do not generate
bradycardia, are preferred [13]. In this case, the patient received
100 pg of fentanyl, 100 mg of propofol and 50 mg of rocurium
for general anesthesia, followed by intubation. After surgery, the
patient was observed in the ICU. Dopamine was administered
and gradually tapered off to 5 pg/h. The patient was extubated
on POD 1 and transferred to the obstetric ward on POD 2.

Cardiologist interventions

According to the 2018 guidelines from the American College
of Cardiology on the management of patients with bradycardia
and cardiac conduction delay, the bradycardia management algo-
rithm revealed the need to identify the etiology of bradycardia,
due to AV block, and then proceed with acute management. This
may include atropine (0.5 - 1 mg intravenous (IV), which may be
repeated every 3 - 5 min to a maximum dose of 3 mg), and dopa-
mine (5 - 20 pg/kg/min IV, starting at 5 pg/kg/min, and increased
by 5 pg/kg/min every 2 min). It is important to be cautious, as
dosages of > 20 pg/kg/min may result in vasoconstriction or ar-
rhythmias. Isoproterenol may be used at a dose of 20 - 60 pg IV
bolus, followed by doses of 10 - 20 pg or infusion of 1 - 20 pg/
min, depending on heart rate response [1]. It is necessary to eval-
uate and monitor for the potential development of ischemic chest
pain; and epinephrine may be administered at 2 - 10 pg/min IV
or 0.1 - 0.5 pg/kg/min 1V, titrated to the desired effect [1, 3]. In
this case, the cardiologist decided to administer atropine sulfate
for acute management and then proceed with the treatment of
choice, either implanting a pacemaker at a cardiac center hos-
pital or monitoring the progression of bradycardia after delivery
and scheduling an echocardiography examination. The patient
and family chose to pursue regular follow-up at the polyclinic for
cardiac monitoring, without pacemaker implantation.

Conclusions

CAVB during pregnancy is rare, with congenital abnormali-
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ties being the most common etiology. The method to confirm
the diagnosis is through ECG examination. The management
of CAVB requires a multidisciplinary approach involving ob-
stetricians, cardiologists and anesthesiologists. Echocardiogra-
phy evaluation should be conducted after delivery. The choice
between vaginal delivery or cesarean section is determined
based on obstetric indications. Additionally, patients and fami-
lies should receive thorough education in determining further
management options. The decision to implant a pacemaker de-
pends on the patient’s condition and consent.
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