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Introduction
Accurate diagnosis of fetal tachyarrhythmia is important for 
appropriate management and prediction of prognosis. 
Currently, the accurate diagnosis of this condition relies on 
fetal echocardiography because fetal electrocardiography and 
magnetocardiography are not yet commonly used in clinical 
practice.1 Particularly, M-mode echocardiography, which can 
simultaneously display the atrial and ventricular wall motions, 
and thus the P and QRS relationship on electrocardiography, 
has been playing an important role in the diagnosis of fetal 
arrhythmia.2 The preferred M-mode beam direction is in the 
4-chamber view, simultaneously through the atrial free wall 
and the opposite ventricular free wall close to the atrioven-
tricular junction because these atrial and ventricular portions 
show the most pronounced lateral excursion during the cardiac 
cycle.1 We recently encountered a case showing a novel pitfall 
of this approach.

Case Report
A full-term male infant was delivered through an emergent 
cesarean section at 39 weeks and 6 days, owing to newly 
found tachycardia (about 200 bpm) at routine fetal screen-
ing. His birth weight was 3399 g, and his Apgar score was 
8-8. After delivery, his condition remained stable except for 

persistent tachycardia, mild tachypnea, and transient need 
for small amounts of oxygen. His 12-lead electrocardiogra-
phy revealed narrow QRS tachycardia (Figure 1A) and 
indicated atrial flutter (AF)3 with 2:1 atrioventricular con-
duction. To verify the diagnosis and the relationship 
between atrial and ventricular contractions, we performed 
M-mode echocardiography. Surprisingly, M-mode, which 
simultaneously displays right ventricular and left atrial 
motions (Figure 2), clearly indicated 1:1 atrioventricular 
conduction. Given these inconsistent results, we performed 
rapid injection of adenosine triphosphate to make a tran-
sient atrioventricular block for an accurate diagnosis. 
Electrocardiography after adenosine triphosphate infusion 
revealed AF with 2:1 atrioventricular conduction (Figure 
1B) and that the M-mode diagnosis of 1:1 atrioventricular 
conduction was incorrect.

Discussion
The atrioventricular M-mode obtained by preferred beam 
direction1 incorrectly suggested 1:1 atrioventricular conduc-
tion in the case of AF with 2:1 atrioventricular conduction. 
Why did M-mode erroneously indicate 1:1 atrioventricular 
conduction? A retrospective analysis of movie files clarified 
the phenomenon (Movie Clips S1, normal speed; S2, half 
speed). The movement of the atrial wall far from the 
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atrioventricular valve (opposite side of the ventricular apex) 
was much faster than that of the ventricular wall. In contrast, 
the movement of the atrial wall close to atrioventricular valve 
was fully synchronized to ventricular wall movement. This 
“atrioventricular constraint” might be the cause of the pseudo 
1:1 atrioventricular conduction in this case of AF with 2:1 
atrioventricular conduction. Because this phenomenon that 
not all parts of the atrium contract equally might not be lim-
ited to neonates and could also occur in fetuses, our 

observation indicates that fetal M-mode echocardiography 
of the atrial wall close to the atrioventricular valve may lead 
to incorrect diagnosis of tachyarrhythmia in some cases. This 
is a novel pitfall of M-mode in the diagnosis of fetal 
arrhythmia.

To avoid this pitfall due to “atrioventricular constraint” dur-
ing the fetal period in which an electrocardiogram cannot be 
obtained, we believe that it is important to acquire an addi-
tional M-mode that solely focuses on the top of the atria that 

Figure 1. (A) Twelve-lead electrocardiography before treatment showing regular narrow QRS tachycardia with a heart rate of 203 bpm. Lead II does not 

have an isoelectric baseline and indicates atrial flutter with 2:1 atrioventricular conduction. (B) Electrocardiogram (II, III, aVF-lead) after adenosine 

triphosphate infusion revealing atrial flutter with an F rate of about 400 bpm (2:1 atrioventricular conduction).

Figure 2. M-mode echocardiography simultaneously displays the movements of the RV and LA close to the atrioventricular junction. Arrows indicate right 

ventricular and left atrial contractions. M-mode indicates 1:1 atrioventricular conduction. Ao, aorta; LA, left atrium; LV, left ventricle; RV, right ventricle.
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is far from the ventricle, for measurement of the true atrial rate. 
Furthermore, slow replay (eg, at half speed) would highly facili-
tate the visual assessment of the relationship between atrial and 
ventricular contractions. As a limitation of this case report, our 
observation was obtained only after birth. No fetal echocardi-
ography was performed, as such we have no information about 
fetal heart rhythm except for the tachycardia of 200 bpm. In 
fetal echocardiography, simultaneous Doppler measurement of 
the superior vena cava and aortic blood flow would provide 
further insight into the relationship between atrial and ven-
tricular contraction.4 Although the M-mode (Figure 2) clearly 
captured both ventricular and atrial movements, this was not 
obtained with the standard 4-chamber view used in fetal evalu-
ation of arrhythmias. Thus, it needs to be further confirmed by 
future studies whether the pseudo 1:1 atrioventricular conduc-
tion exists and affects the diagnosis of fetal AF.
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