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Abstract

During pregnancy some aspecific physiological electrocardiographic changes are described in literature. We
report a case of a young pregnant aged 32 who showed, during labour at 39 weeks, electrocardiogram signs
of biatrial enlargement resolved post-partum. The cardiovascular system is subject to a reversible series of
structural and functional adaptations during pregnancy. Emergency physicians, gynecologists and obste-
tricians should be aware of these physiological electrocardiographic changes during pregnancy in order to
obtain a correct and an appropriate diagnosis in emergency room.
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Riassunto

Alcune alterazioni elettrocardiografiche sono descritte durante la gravidanza. Riportiamo il caso di una gio-
vane donna osservata durante il travaglio che mostrava all'elettrocardiogramma segni di impegno biatriale
con risoluzione di questi segni dopo 1'espletamento del parto.

Il sistema cardiovascolare € soggetto a una serie reversibile di adattamenti strutturali e funzionali durante la
gravidanza. I medici di pronto soccorso, i ginecologi e gli ostetrici dovrebbero conoscere queste alterazioni
elettrocardiografiche fisiologiche della gravidanza cosi da ottenere una diagnosi corretta e adeguata.

TAKE-HOME MESSAGE
In this case report, we showed physiological electrocardiogram signs of biatrial enlargement that
occurred in a 39-weeks pregnant during labour, resolved post-partum. Emergency physicians,
gynecologists and obstetricians should be aware of these signs to obtain a correct and appropriate
diagnosis.
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INTRODUCTION

During pregnancy the cardiovascular system un-
dergoes many alterations [1-3] and some of these
can be expressed in electrocardiographic changes
[4, 5]. We report a case of a young woman who
presented to the emergency department during
active labour at 39 weeks, because she showed
electrocardiographic changes of unequivocal in-
terpretation, resolved post-partum.

CASE REPORT

A 32-years-old woman was admitted to the
Emergency Department of Macedonio Melloni
Hospital in Milan, in active labour at 39 weeks’
gestation. She had a history of hypothyroidi-
sm treated with thyroid hormone. On physical
examination, the patient was asymptomatic,
eupnoic, with blood pressure 132/70 mmHg,
pulse 120 beats/min, respiratory rate 16/min,
temperature 36°C, SaO2 (Oxigen Satura-
tion) 100%. Chest auscultation was normal. A
routine electrocardiogram was obtained and
showed sinusal tachycardia, right axial devia-
tion and biatrial enlargement (Figure 1). The
patient denied any history of cardiovascular
pathology; she denied palpitations, chest pain,
shortness of breath or dizziness and she told
us that an electrocardiogram performed about
two years before was described as normal. Blo-
od examination was normal. We calculated
Wells and simplified revised Geneva pre-test
predictor rules for pulmonary embolism [6]:
their values belonged to low-probability cate-
gory (respectively, 1.5 and 2). Due to organiza-
tional problems, the patient was transferred to
a birth center and the delivery was carried out
without complications. Some hours after gi-
ving the birth, an electrocardiographic control
showed a complete regression of electrocardio-

graphic abnormalities (Figure 2).

DISCUSSION

Our case report showed a physiological situa-
tion that can underlie a cardiovascular emer-
gency. Tachycardia, right axial deviation and
signs of atrial enlargement could be, for in-
stance, electrocardiographic parameters related
to pulmonary embolism. However, in this case,
the clinical picture, vital signs and pre-test pre-

417

Journal of Health and Social Sciences 2020; 5,3:415-420
The Italian Journal for Interdisciplinary Health and Social Development

dictor rules [6] have allowed us to rule out this
alternative diagnosis. The imminent delivery
no allowed us to perform any other investiga-
tion, especially an echocardiogram. However,
after delivery a new electrocardiogram showed
a regression of the recorded changes.

The cardiovascular system is subject to some
reversible structural and functional adaptations
during pregnancy [1-3]. Some studies repor-
ted right atrial and ventricular enlargement
and pulmonary artery dilatation during pre-
gnancy [1, 2, 7], along with an increase in the
cross-sectional areas of the mitral, pulmonic,
and tricuspid valves [8].

During pregnancy, there is a physiological di-
latation of both atria due to an increase in the
effective circulating blood volume. Some stu-
dies found an increase in left atrial volumes by
approximately 30% to 55% during the third
trimester [2, 8-11].

Typical transthoracic echocardiographic fin-
dings in a normal pregnancy include mild
4-chamber dilatation (changes in the right
atrium and ventricle are typically greater than
the ones in the left atrium and ventricle) with
transient, trivial mitral regurgitation and phy-
siological tricuspid and pulmonary regurgita-
tion [1].

Melchiorre et al. [3] found that by the end of
pregnancy, significant chamber diastolic dy-
sfunction and impaired myocardial relaxation
were evident in 18% and 24% of their patients,
respectively, whereas myocardial contractility
was preserved.

Pregnancy is characterized by a high-volume
and low-resistance state, during which syste-
mic vasodilation occurs [1]. The plasma volu-
me starts to increase at six to eight weeks and
continues to rise until 28 to 30 weeks of ge-
station. This increase is mediated by complex
changes in the endocrine system that lead to
hyponatraemic hypervolemia [7]. These chan-
ges in blood volume cause heart adaptation in
terms of a mild four-chamber dilatation and a
progressive increase in cardiac output due to an
early increase in stroke volume and subsequent
increase in heart rate [7, 12]. During normal
gestation, heart rate increases progressively re-
aching a maximum in the third trimester. The
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overall change in heart rate represents a 20% to
25% increase over baseline [13-16].

During a normal pregnancy, vasomotor sym-
pathetic activity is enhanced [17]; the high
level of circulating catecholamines, associa-
ted with the pain of uterine contractions and
the autotranfusion of 300 to 500 mL blood
from the uterus into the systemic circulation
immediately after each contraction, could be
considered cofactors to explain the hemody-
namic state during the labour [1]. These mor-
phological changes do not affect the course of

pregnancy and labour [2]; they coexist with
physiological cardiac remodeling during pre-
gnancy, and in the post-partum period. These
physiologic adaptations undergo reversal to
the pre-pregnancy state, mostly occurring im-
mediately after delivery [7, 18].

In conclusion, our case report indicates that
emergency physicians, gynecologists and ob-
stetricians should be aware of these physio-
logical electrocardiographic changes during
pregnancy in order to obtain a correct and an
appropriate diagnosis in emergency room.
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Figure 1. ECG on arrival showed: sinusal tachycardia, right axial deviation and biatrial enlargement.
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Figure 2. ECG control after delivery showed: normofrequent sinusal rhythm, regression of signs of biatrial enlargement.
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