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Abstract
Introduction: The inappropriate sinus tachycardia is rare in the general population, more frequently affects young women, and 

its etiology is unknown. It is characterized by a persistently elevated cardiac frequency with an exaggerated response to physical 

activity. Objective: Report a rare case of inappropriate sinus tachycardia in the early phase of pregnancy and emphasize the 

importance of transvaginal fetal echocardiography. Case report: Pregnant referred due to persistent fetal tachycardia after 

obstetric ultrasonography. The transvaginal echocardiogram performed at 9 weeks´ gestation showed a fetal heart rate of 

240 beats/min (bpm) with normal conduction from atria to ventricles (1:1) and no signs of hydropsy. Digoxin therapy and 

Flecainide were used with no success. Sotatol use was chosen when the fetal heart rate (HR) reduced to tolerable levels 

and then the number of heartbeats normalized at thirty six weeks gestation. The baby was born well at term and developed 

persistent tachy cardia. The electrocardiogram performed showed P-wave morphology of sinus rhythm. Possible causes of 

sinus tachycardia were excluded, thus confirming the diagnosis above. Comments: The author describes the importance of 

transvaginal fetal echocardiography for the diagnosis and early treatment of fetal arrhythmias avoiding complications.
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Introduction
Inappropriate sinus tachycardia (IST) is a rare type of 

arrhythmia characterized by a persistent and exaggerated increase 
in heart rate (HR). Its etiology is unknown, and possibly this is a 
primary abnormality of the sinus node or a primary disorder of the 
autonomic nervous system, with increased sympathetic activity 
of the sinus node1,2. The initial diagnosis of IST often occurs in 
young women, being very rare in fetal life. This study presents a 
case whose unusual course of intrauterine sinus tachycardia drew 
attention to this diagnosis, which was confirmed after birth.

Objective
To report a rare case of inappropriate sinus tachycardia 

during the fetal life, discussing the differential diagnosis and 
treatment, emphasizing the importance of transvaginal fetal 
echocardiography in the early pregnancy to the diagnosis and 
treatment of fetal arrhythmias, in order to avoid complications.

Case Report
LFSO, primigravida, 27 years old, was referred for fetal 

echocardiography due to persistent fetal tachycardia (210-220 
beats per minute) on two obstetric ultrasonography performed 
at seven and nine weeks of pregnancy.

The transvaginal fetal echocardiogram showed an average 
fetal heart rate (HR) of 230-240 beats per minute (bpm) with 
1:1 atrioventricular conduction, at regular intervals, being 
difficult, in this exam, the differentiation between sinus and 
supraventricular tachycardia (Figures 1 and 2).

After performing a normal electrocardiogram (ECG) in 
the pregnant women, maternal digoxin was started. The 
oral digitalising dose used was 2.0 mg/day, being reduced 
every 24 hours to 1.5 mg and 1.0 mg/day, divided in 
intervals of 12 hours. The patient was daily monitored with 
electrocardiogram and serum digoxin level in a hospital 
environment. As occurred persistence of fetal tachycardia 
(210-220 bpm), after adequate maternal digoxinemia 
(2.0 ng/ml), the patient was moved to a reference center in 
Fetal Cardiology, which had flecainide, a drug currently not 
yet available in the country. Digoxin was maintained and 
associated with flecainide. This was administered maternally 
at a dose of 200 mg every eight hours, and then increased to 
300mg without success.
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Figura 1- Transvaginal echocardiogram performed after nine weeks of pregnancy. Outlet Doppler of the left ventricle indicating a HR of 231 bpm. HR = heart rate.

Figura 2 - Fetal echocardiography M-Mode indicating sinus rhythm with HR between 234-240 bpm. Each atrial contraction is followed by a ventricular one (1:1 A-V conduction), with pauses
Similar A-V and V-A.
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Figura 3 - Nuchal translucency (arrow) of 11 weeks near the upper limit of normal (2.3mm).

The patient underwent daily electrocardiographic 
assessment for controlling the QT interval. After 72 hours 
of use of these drugs, the pregnant woman showed signs 
of digitalis intoxication, being suspended the digoxin. 
Morphological ultrasonography was performed in the first 
quarter, the examination showed nuchal translucency near 
the upper limit (2.3 mm; Normal: less than 2.5 mm), with no 
other ultrasonographic markers for trisomy (Figure 3).

In this examination, it was observed that fetal HR, despite 
persistently high, varied in an exacerbated manner with fetal 
movements. Due to the failure of flecainide, the pregnant 
woman returned to the original care service and a third 
regimen was started. It was chosen to use sotatol maternally 
at 320 mg/day (orally) at intervals of 12 hours, with gradual 
reduction of fetal heart rate to tolerable levels (180 bpm) 
in the eighteenth week of pregnancy. The dose of sotalol 
was reduced to 160 mg/day, and the pregnant woman was 
monitored by weekly electrocardiographic control.

The fetal echocardiograms were performed weekly.  
The fetus, during the follow-up, showed no fetal hydrops and 
no anatomic cardiac malformation. The second morphological 
ultrasonography detected the presence of renal malformation 
with mild left hydronephrosis. At thirty-six weeks of gestation, 
fetal HR normalized (140 bpm). The patient was kept in use 
of sotalol until the term. The unusual course of this case 

drew attention to the diagnosis of a possible inappropriate 
sinus tachycardia. The delivery occurred at term (38 weeks), 
via Caesarean section, resulting in a female fetus, weighing 
3050 g and showing Apgar 9/9.

The electrocardiogram performed after birth showed 
P-wave morphology in sinus rhythm and normal PR and QT 
intervals. The newborn showed good clinical conditions and 
normal HR (140 bpm) in the nursery and was discharged 
without medication. However, in return visits after ten days 
of life, the patient showed tachycardia (HR = 180 bpm), with 
an exaggerated increase in HR at minimum stress. Laboratory 
tests were collected and other causes of arrhythmia were ruled 
out. The diagnosis of IST was confirmed and beta-blocker 
drug was restarted with proper HR control.

Subsequently, renal malformation was confirmed 
(presence of double ureter). Currently, the child is five years 
old, showing normal psychomotor development and stable 
HR, in use of atenolol.

Discussion
The fetal tachyarrhythmia is a rare condition that occurs 

in 0.4 to 0.6% of pregnancies. The prenatal diagnosis 
of these tachycardias can be performed accurately by 
fetal echocardiography3.4 and generally responds well to 
prenatal therapy. It is important to emphasize that the fetal 
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myocardium is less compliant, making changes in cardiac 
output predominantly dependent on HR variations. Thus, the 
antiarrhythmic treatment must be immediately started to avoid 
complications such as heart failure, fetal hydrops, intrauterine 
death, and postnatal changes in fetal brain blood flow or 
neurological5. In this case, fetal echocardiography allowed 
evidencing and early treating the tachycardia, preventing 
complications that worsen the prognosis.

The fetal echocardiogram allows the measurement of 
atrioventricular (AV) and ventriculoatrial (VA) intervals by 
simultaneous recording of Doppler of the Vena Cava and Aorta, 
and the recording of atrial and ventricular walls in M-mode6,7. 
Both in sinus tachycardia (ST) and in sustained supraventricular 
(PSVT) the rhythm of atrioventricular conduction is one to one 
(1:1), but HR is usually lower (160-180 bpm) in ST than in 
supraventricular tachycardia (above 200 bpm).

In this case, as the HR was high (220-240 bpm), this 
differentiation was initially difficult. Measures of AV and VA 
intervals aided the diagnosis. In PSVT by reentry mechanism, 
it is possible to identify that the VA interval is shorter than the 
AV, and by ectopic atrial focus the VA interval is longer. In the 
case described, there was sinus tachycardia and these intervals 
did not show differences. Some unusual aspects for this type 
of tachycardia, such as the early onset and difficult therapeutic 
success, suggested the diagnosis of intrauterine inappropriate 
sinus tachycardia (IST), which was confirmed after birth.

The sustained fetal tachycardia should be considered 
emergencies in fetal cardiology and the treatment with 
antiarrhythmic drugs should be immediately started. 
Currently, the first therapeutic regimen most commonly used 
to treat fetal supraventricular tachycardia (PSVT) is still that 
using monotherapy with digoxin8. Subsequently, other drugs 
used are amiodarone, sotalol or flecainide9,10. The latter is an 
important treatment option in the first quarter of gestation, 
when the use of amiodarone would be contraindicated 
because of the risk of fetal and neonatal hypothyroidism11,12.

In this case, due to the initial difficulty in differential 
diagnosis of PSVT, the early tachycardia, and the possibility 
of transference of the pregnant women to a Fetal Cardiology 
Unit, which had medication, it was decided to use 

flecainide13 (13%). Generally, in case of sinus tachycardia the 
treatment is limited to the resolution of the root cause (fetal 
hypoxia, maternal intake of certain substances, infections, 
and other causes). However, in our case report, this was an 
inappropriate sinus tachycardia.

The IST is a rare arrhythmia, difficult to control, with 
an initial diagnosis after adolescence or, more often, from 
the second decade of life, predominant in women14. 
Generally, it is not associated with cardiac or extracardiac 
anatomical malformations15. In the literature, there 
are few records of IST in fetal life and its association 
with renal malformation has never been described.  
The nuchal translucency, near the upper limit of normality, 
has been described by Zielinsky et al. in fetuses with 
interventricular communication; however, there are 
no studies on its association with tachyarrhythmias16.  
The transient accumulation of fluid in the neck of the fetus 
would probably be associated with hemodynamic changes 
in fetal heart failure. The most widely used drugs for the 
treatment of IST are selective beta-blockers (atenolol, 
metoprolol or propranolol), and, as second option, calcium 
channel blockers17. Recent studies have shown favorable 
response to the use of ivabradine in some patients, and in 
those refractory to drug therapy, radiofrequency ablation 
may be attempted18,19. In this case, as the treatment of IST 
was prenatal, sotalol was chosen because it is a selective 
beta-blocker, with good placental penetration.

In this case, although the confirmation of the diagnosis 
was only possible after delivery, the transvaginal fetal 
echocardiography, indicated in the first weeks of gestation, 
allowed the suspicion of diagnosis, and the prenatal treatment 
of arrhythmia. The early therapy prevented complications 
such as heart failure, and fetal death, and allowed the term 
birth without the presence of postnatal complications.
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