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Auscultation of the fetal heart using Doppler devices is an integral part of routine antenatal 

care. It is reassuring for mothers and healthcare professionals to hear the fetal heart beating 

regularly and at a fast pace, compared to postnatal life. In practice, rates between 120 and 

160 bpm are considered normal and accepted as gestational-age-independent reference 

range. However, it is long known that fetal heart rate (FHR) decreases with gestational age1 

and more recently, gestational-age reference centile chart has become available2.   

However, and despite FHR being an important parameter to assess fetal well-being and 

easily obtained, the actual value (in bpm) may not, and is often not recorded during the 20-

week anomaly scan, subsequent growth scans or at the time of routine antenatal visits.

Rhythm irregularity is relatively common, being present in 1.7% of normal pregnancies 

towards term3 and mostly due to atrial ectopic beats, also named premature atrial 

contractions (PACs). Their audial or visual perception by Doppler or scan respectively, is that 

the fetal heart is ‘missing or skipping’ a beat, which is frequently worrisome to the pregnant 

woman and health professionals alike, despite PACs being benign, self-limited and of no 

clinical significance in the majority of cases. However, in a small proportion (~2-3%), 

irregular rhythms may be associated with clinically significant arrhythmias4, 5 or may evolve 

into tachyarrhythmias ( ~5%) 6. In most instances, PACs occur in structurally normal hearts 

and typically they are not associated with increased risk of congenital heart disease (CHD), 

although the two can certainly co-exist4, 6, 7. 

These facts lead to an important clinical question: ‘How to manage an irregular rhythm 

when this is an incidental finding during a routine antenatal appointment or routine 

obstetric scan?’ 

The systematic review by Bet and colleagues8in this issue of the Journal aimed to evaluate 

two important clinical aspects of rhythm irregularities: the incidence of CHD and the risk of 

complications.  The meta-analysis suggested that the overall risk of CHD in fetuses with 

PACs is 4 to 5 times that encountered in the general population. It also concluded that the 

risk of tachyarrhythmias, heart failure and fetal demise was low (<2%). Based on these 
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results the authors advised performing an advanced ultrasound in all cases of PACs to 

exclude CHD and better characterise the arrhythmia. Furthermore, they also advise weekly 

FHR monitoring for early detection of tachyarrhythmias, thus avoiding development of heart 

failure. However, these recommendations also raise several practical questions. Should they 

apply to all fetuses with PACs without considering other variables? Are there enough 

medical and allied health professional resources to implement this strategy of advanced 

scanning and weekly FHR surveillance to all cases of PACs? Are weekly antenatal visits to 

monitor FHR necessary or practical for all pregnant women, if most cases of PACs resolve 

with no further consequences?  A closer look at the meta-analysis, which included 19 

studies, indicates that only six of these were from low-risk population, that is, pregnancies 

referred solely because of a rhythm irregularity. In nine, there were additional reasons for 

referral and the pregnancies were considered high-risk. In the remaining four, the 

indications for referral were not available and these studies were analysed together with 

those referred for rhythm abnormalities, i.e. low-risk pregnancies. From the pooled analysis, 

the overall incidence of CHD in all 19 studies was 2.8% (95%-CI 1.5-4.1), but 1.7%, (95%-CI 

0.8-2.7) when two outliers were removed. When considering only the 10 low-risk population 

studies, the pooled incidence was much lower at 0.9% (95%-CI 0.0-2.0), which was similar to 

that encountered in the general population, quoted from a historical reference registry 

(0.6%)9. This data suggests that when patients are referred for irregular rhythm and without 

other known associated risk factors, the probability of associated CHD is similar to the 

background risk. With regards risk factors for development of tachyarrhythmias, such as 

their frequency or presence of bigeminal or trigeminal patterns, the meta-analysis did not 

allow better characterisation of PACs, which is relevant to management.

To return to the question of how to manage rhythm abnormalities, the simple answer is, 

they should not be ignored, but pregnancies should be risk stratified. An appropriate clinical 

algorithm should identify those fetuses at greater risk, so their care is escalated 

appropriately and in a timely fashion and at the same time, pregnancies at lower risk can be 

similarly reassured without causing unnecessary anxiety.  The aim of such a strategy is two-

folded: (1) to exclude CHD or to identify the small number of cases in which cardiac 

malformations may trigger the arrhythmia and (2) to plan further investigations and FHR 
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surveillance appropriate to individual cases, based mainly on frequency and pattern of 

ectopic beats.

The accompanying flow chart (Figure 1) addresses these issues in a systematic way, by 

considering FHR and frequency of ectopic beats as a starting point. It also considers current 

practice that relies on widespread screening for CHD using five axial planes, in accordance 

with established guidelines10, 11, allowing the use of local resources as the first point of care.

The initial scan, which can be organised locally, should be targeted to evaluate normality of 

the five cardiac screening views, including assessment of heart size and to exclude fetal 

hydrops or abnormal fluid accumulation in various fetal compartments. It is also important 

to assess amniotic fluid level. Disturbances of the fetal circulation account for 7% of 

hydramnios12. CHD and persistent tachyarrhythmias may cause heart failure, resulting in 

elevation of venous pressure, extravasation of fluid into the interstitial space, placental 

oedema and polyhydramnios12-15. Thus, not only the presence of cardiomegaly, pleural, 

pericardial effusion or ascites, but also increased amniotic fluid in a fetus with frequent 

ectopic beats should raise the possibility of an underlying intermittent tachyarrhythmia and 

trigger escalation of care.

If FHR is within normal range and ectopics are infrequent, the likelihood is they will resolve 

spontaneously (Figure 2). Therefore, the initial scan can be organised locally, done by 

practitioners who are familiar with performing ‘well-being’ or ‘growth’ scans, but also 

confident in assessing the fetal heart. Normality of this scan is important and those fetuses 

without persistent irregularities can be followed up with routine prenatal care4. In these 

cases, documenting FHR on subsequent routine antenatal visits and or routine scans is good 

practice. However, if the irregular rhythm persists for more than 1-2 weeks, it is reasonable 

to perform an echocardiogram, which is also in line with the American Heart Association 

(AHA) scientific statement for the diagnosis and treatment of fetal cardiac disease16.

If FHR is within normal range and ectopics are frequent, there is a small but important risk 

that the fetus may develop tachyarrhythmia and expert assessment of the mechanism of 

arrhythmia is warranted.  It is also possible that there is an underlying cardiac abnormality 

such as rhabdomyomas, which may trigger the ectopics.  Therefore, whilst an initial local 
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scan is also good practice, referral for a more advanced ultrasound or fetal 

echocardiography should not be delayed. The AHA advises fetal echocardiography if 

ectopics occur every 3-5 beats on average16.

If FHR is at the lower end of normality, by far the most common reason for the irregular 

rhythm is the presence of frequent atrial ectopics that can occur as blocked trigeminy 

(Figure 3) or conducted bigeminy. The majority will also resolve spontaneously even though 

they can at times persist for weeks, without causing haemodynamic disturbance. Much less 

frequently however, the same arterial signal pattern, may represent 2nd degree 

atrioventricular block with variable conduction (Figure 3), which has a different outcome. 

Furthermore, PACs that manifest with a bigeminal or trigeminal pattern are at increased risk 

of evolving into tachycardia, but there is also a chance that they may evolve into a 

bradyarrhythmia, typically caused by blocked atrial bigeminy, when FHR is often around 70-

80bpm. This ectopic-related bradycardia also has a benign nature but needs to be 

differentiated from 2nd degree atrioventricular block17 (Figure 3). Much less frequently, the 

ectopics may be of ventricular origin. Figure 4 shows examples of isolated ventricular 

ectopic as well causing to ventricular bigeminy or ventricular trigeminy (Figure 4). Therefore, 

the presence of an irregular rhythm with FHR < 120bpm should also trigger escalation of 

care, with referral for fetal echocardiography.

If FHR is < 110bpm or > 180bpm, the irregular rhythm is, by definition, an irregular 

bradycardia or tachycardia, respectively, which constitutes an indication for fetal 

echocardiography. 

In summary, PACs are by far the most common reason for rhythm irregularities in the fetus 

and the majority will have no implications whatsoever for the fetus or pregnancy. If 

observed as an incidental finding in low-risk population, the risk of associated CHD is small 

and does not differ significantly from the background risk. Despite the risk of 

tachyarrhythmia being small, it is significant enough to warrant risk stratification to identify 

those fetuses who are at-risk and to institute a surveillance plan that allows timely 

identification of the tachycardia, and to prevent further complications. 
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Figure legends:

Figure 1

Flowchart with a suggested algorithm to help management of irregular rhythms in the fetus, 

See text for additional explanation.

Figure 2

Composite figure of pulsed wave Doppler signals in pulmonary vessels (a, b) and LV inflow 

and outflow (c, d) and M-mode echocardiogramms (e, f) from different fetuses, at different 

gestational ages with normal heart ate, showing normal rhythm (a, c, e), and atrial ectopic 

beats (b, d, f). In (b) the single * indicates an atrial ectopic that is not conducted to the 

ventricles, i.e. blocked atrial ectopic. In (b, d and f) the double * indicates atrial ectopics that 

are conducted to the ventricles as these are followed by ventricular activity (V). A, atrial 

activity, E, early diastolic phase.

Figure 3

Composite figure of arterial signals (a, b), pulsed wave Doppler in pulmonary vessels (c, d) 

and M-mode echocardiograms (e, f), obtained from two different fetuses at 25 weeks (a, c, 

e) and 21 weeks (b, d, f). In both examples, the arterial signals look similar (a, b) but do not 

allow distinction between two different arrhythmias, with different clinical implications: 

blocked atrial trigeminy shown in (c, e) and 2nd degree atrioventricular (AV) block shown in 

(d, f). Note that in trigeminy (c, e), atrial activity is irregular. There are two atrial 

contractions (A) leading to two ventricular contractions (V), followed by an atrial ectopic 

beat (*), which is not conducted to the ventricles. Note that in AV block (d, f), atrial activity 

is regular. The first two atrial signals are followed by two ventricular signals, indicating they 

are conducted, but with increasing length of the AV interval, shown in (d) as (1) and (2), and 

the subsequent atrial signal is blocked (Wenckebach phenomenon).
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Figure 4 

Composite figure of M-mode echocardiograms (a-c, e) and cross-sectional images (d, f), 

obtained from three different fetuses at 36 weeks (a, b), 35 weeks (c, d) and 31 weeks (e, f). 

In (a, b) note examples of isolated ventricular (a) and atrial (b) ectopic beats (*), that 

resolved spontaneously. In (c, d) note images related to ventricular ectopics (*, in b) in a 

normal heart, occurring every other beat, e.g. ventricular bigeminy, with accompanying mild 

mitral and tricuspid regurgitation (arrows, in d). The ventricular ectopics resolved 

spontaneously after birth. Images in (e, f) also show ventricular ectopics (*, in e), occurring 

every third beat, e.g. ventricular trigeminy, associated with an aneurysm of the left 

ventricular free wall (arrows, in f), which required anti-arrhythmic treatment. A, atrial 

contraction, LV, left ventricle, RV, right ventricle, V, ventricular contraction.
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