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Case report

A 37-year-old male patient was referred to our cardio-
logy division with a longstanding and worsening his-
tory of short episodes of dizziness and reduced effort 
tolerance. He denied any syncope, palpitations or chest 
pain. His medical history was unremarkable and he 
took no medication. Family history was negative for 
cardiac diseases at a young age or premature sudden 
death. On clinical examination, the patient appeared 
in good general condition. He was bradycardic at 
40  bpm and normotensive; heart and lung ausculta-
tion was normal, the jugular veins distended. The rest-
ing ECG displayed a junctional rhythm at 35 bpm with 
complete right bundle-branch block and no atrial elec-
trical activity (fig. 1). A chest X-ray showed cardiomeg-
aly without pulmonary congestion. During a 24-hour 
Holter ECG, no atrial activity was discernible and a con-
stant bradycardic junctional rhythm was noted, with a 
mean heart rate of 36 bpm. Moreover, 83 episodes of 
asystole lasting more than 3 seconds were recorded, of 
which 11 lasted more than 6 seconds, with the longest 
episode in the night being of 10.5 seconds duration 
(fig. 2). There were no serious ventricular arrhythmias 
and only 62 isolated premature ventricular beats were 
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Summary

Atrial standstill is a rare but serious condition, characterised by the absence 

of atrial electrical and mechanical activity. It potentially leads to syncope, 

congestive heart failure, stroke and sudden death. It can affect the atria par-

tially or totally and in a transient or permanent way. There are three forms: 

idiopathic, inherited or secondary. It should be suspected if the ECG shows 

absence of P waves and a regular supraventricular bradycardic rhythm. The 

diagnosis can be confirmed through an echocardiogram revealing the ab-

sence of atrial contraction. The treatment of this condition is focused on its 

consequences and potential complications, and includes pacemaker implan-

tation, heart failure management and anticoagulation therapy. We report a 

case of total atrial standstill, possibly idiopathic, in a young patient with a 

longstanding history of dizziness and reduced effort tolerance, and we re-

view the literature about the subject.
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registered. An exercise stress test confirmed the re-
duced effort tolerance and absent atrial electrical ac-
tivity, and revealed a severe chronotropic incompe-
tence with maximum junctional heart rate of 88 bpm 
(fig. 3). The echocardiogram showed a moderate dilata-
tion of all cardiac chambers (fig. 4) with normal biven-
tricular systolic function, absent mechanical activity 
of both atria, and systemic congestion (as shown in fig-
ure 5 for the left atrium). Brain natriuretic peptide was 
moderately elevated (563 ng/l, reference range 
<100  ng/l), as were cholestatic enzymes (gamma-
glutamyl transferase [GGT] 210 U/l, reference range <71 
U/l). Cardiac magnetic resonance imaging confirmed 
the moderate dilatation of the heart chambers with 
normal biventricular systolic function and did not re-
veal ventricular myocardial fibrosis or evident atrial 
parietal thickening or fibrosis. An intracavitary throm-
bus, particularly in the left atrial appendage, was also 
excluded. An electrophysiological study and genetic 
analysis were refused by the patient. Nevertheless, all 
clinical and paraclinical findings were consistent with 
a total atrial standstill, possibly idiopathic. Because of 
the severe symptomatic bradycardia, a pacemaker was 
implanted. During the procedure, no electrical activity 
was recorded in the whole right atrium and no atrial 
capture was obtained even at maximal output (10 
volts, 1.5 msec.). Therefore, a single-chamber ventricu-
lar pacemaker was implanted. Oral anticoagulation 
therapy was considered, but we decided against it in 
the face of a CHA₂DS₂-VASc score of 0 and the absence 
of left atrial appendage thrombus.
After the pacemaker implantation the patient felt bet-
ter, effort capacity improved and no recurrence of diz-
ziness was reported. At 18-month follow-up, he was 
well and asymptomatic with near normalisation of the 
brain natriuretic peptide concentration (135 ng/l) and 
of the cholestatic enzymes (GGT 113 U/l), proving that 
their increases were caused by hepatic congestion. 
Ventricular function remained normal without fur-
ther dilatation of the heart chambers. No significant 
ventricular arrhythmia was recorded on the pace-
maker ECGs. Family screening revealed that his par-
ents, two sisters and 10-year-old son were all asympto-
matic, with normal clinical examination and normal 
resting ECG.
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Figure 1: Resting ECG showing a junctional rhythm at 35 bpm with complete right bundle-branch block. Note the absence of 

atrial electrical activity.

Figure 2: Three-channel continuous ECG tracing during Holter monitoring showing the maximal pause of 10.5 seconds. 

Note the irregular junctional rhythm and the absence of atrial electrical activity.
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Figure 3: ECG at the maximum of effort showing a junctional rhythm at 88 bpm.

Figure 4: Parasternal long axis (A) and apical four chamber (B) echocardiogram views showing a moderate dilatation of all 

 cardiac chambers (left ventricular end-diastolic diameter of 64 mm, right ventricular end-diastolic basal diameter of 50 mm, 

left atrial antero-posterior diameter of 52 mm). LV = left ventricle; RV = right ventricle; LA = left atrium; RA = right atrium; 

RVOT = right ventricular outflow tract.
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Discussion

Atrial standstill, first described by Chavez et al. in 1946 
[1], is characterised by the absence of electrical and me-
chanical activity of the atria. The ECG usually displays 
no discernible P waves and a regular bradycardic junc-
tional rhythm [2, 3]. Effort-related chronotropic incom-
petence and transient asystole are common, as in our 
patient [4, 5]. The atrial mechanical dysfunction can be 
readily detected on an echocardiogram by the absence 
of an A-wave in transmitral or transtricuspid flow, by 
the lack of telediastolic opening of the mitral (or tricus-
pid) valve, as our case nicely showed, and by the 
 absence of active atrial contraction in tissue Doppler 
imaging [2, 3]. Atrial standstill is a rare but serious con-
dition, since the longstanding profound bradycardia 
and the loss of atrial function can have severe haemo-
dynamic consequences, potentially leading to syn-

cope, heart failure and, very rarely, sudden cardiac 
death. Cardiac arrest can be caused by extreme brady-
cardia or pause-related malignant ventricular arrhyth-
mias, particularly when atrial standstill is associated 
with an underlying cardiopathy [6–9]. Moreover, the 
dysfunctional and dilated atria with consequent blood 
stasis can cause thromboembolic events, as in atrial 
 fibrillation [5, 6]. Our patient complained of dizziness, 
effort intolerance and systemic congestion.
It can sometimes be difficult to distinguish atrial 
standstill from atrial fibrillation with a slow ventricu-
lar rate, especially in patients with permanent atrial fi-
brillation, dilated atria and low amplitude fibrillatory 
waves treated with atrioventricular nodal blocking 
agents or with an associated atrioventricular block.
Atrial standstill can be transient or permanent [4]. 
When transient, it is usually related to antiarrhythmic 
intoxication (especially with digoxin or quinidine), hy-

Figure 5: Transmitral pulse Doppler imaging (A) showing the absence of A waves and parasternal M-mode at the level of the mitral valve (B) showing the 

absence of the telediastolic opening of the mitral valve, demonstrating the absence of the mechanical activity of the left atrium. M-mode imaging of the 

inferior vena cava (C) showing systemic congestion. E = E-wave; IVC = inferior vena cava.
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perkalaemia, hypoxia or acute myocardial infarction, 
situations which were excluded in our patient [10]. The 
rarer form of permanent atrial standstill has been re-
ported in association with Emery-Dreifuss muscular 
dystrophy, Kugelberg-Welander syndrome, limb-girdle 
muscular dystrophy, various types of cardiomyopa-
thies, valvular or congenital heart disease, Ebstein’s 
anomaly, Brugada syndrome, amyloidosis, acute myo-
carditis, diabetes mellitus, following open cardiac sur-
gery or after longstanding atrial fibrillation [3, 4, 11, 12]. 
None of these conditions was evident in our case. Rare 
cases of familial atrial standstill have been reported 
and they are usually diagnosed between the third and 
the fifth decade of life, as in our patient. The genetic 
background of atrial standstill is not yet fully under-
stood, mostly because of the extremely low prevalence 
of this condition. Nevertheless, the disease seems to be 
associated with mutations of the sodium channel 
SCN5A gene, which are also related to sinus node dys-
function, conduction disease, long QT syndrome type 
3 and Brugada syndrome [13]. Moreover, atrial stand-
still seems to show complete penetrance only when 
atrial-specific gap junction connexin 40 (Cx40) poly-
morphisms are also present (around 7% of the popula-
tion) [3, 11, 14]. Unfortunately, our patient refused ge-
netic testing. However, screening of first-degree 
relatives through history, clinical examination and 
resting ECG turned out to be negative, making the ge-
netic basis less likely. Therefore, our patient was possi-
bly affected by an idiopathic form.
Previous studies suggest that atrial standstill is a pro-
gressive disease, starting from the high lateral right 
atrium and later descending toward the lower right 
atrium and near to the tricuspid valve annulus. The left 
atrium seems to be the last to be affected [6]. This is 
why atrial standstill can also be classified into partial 
or total forms. Our patient had a total form, as demon-
strated by the absence of mechanical activity of both 
atria (on the echocardiogram) and the absence of elec-
trical activity of the right atrium (during pacemaker 
implantation). Pathophysiological hypotheses of atrial 
standstill, based on post-mortem examinations, in-
clude fibroelastosis and fatty infiltration of the atrial 
wall [10]. It is not surprising that magnetic resonance 
imaging did not clearly show the presence of atrial fi-
brosis or fatty infiltration, since it is very hard to detect 
these changes in the thin atrial wall. In biopsy samples, 
mostly from the right atrium, fibrofatty replacement is 
generally present in a severe and widespread state, es-
pecially in case of permanent atrial standstill [3, 5, 7].
Electrophysiological studies, and particularly electro-
anatomical mapping, are employed to confirm the 
 diagnosis and to assess the extent and the severity of 

the disease of the atrial wall [4, 15]. Unfortunately, our 
patient did not consent to these examinations.
The electrical and mechanical silence of the atrium 
characteristic of persistent atrial standstill can also be 
accompanied by an endocrinological silence, with a 
low plasma concentration of atrial natriuretic peptide, 
or, in patients with congestive heart failure, a lower in-
crease in plasma atrial natriuretic peptide compared 
with the increase in brain natriuretic peptide, which 
secreted by the ventricular myocardium [16, 17].
The treatment of atrial standstill is focused on the 
 consequences and potential complications of this dis-
order, and can include pacemaker implantation, treat-
ment of heart failure with diuretics and vasodilators, 
and prevention of thromboembolism with oral antico-
agulation therapy [3, 18]. The indication for pacemaker 
implantation can be assumed to be similar to that for 
sick sinus syndrome [19]. In our case, symptomatic 
bradycardia with dizziness and heart failure clearly 
 required pacemaker implantation. In atrial standstill, 
the electrical silence of the atria is accompanied by 
 difficulty or impossibility of electrically stimulation, 
making it hard to find a suitable site for atrial lead 
placement. Therefore, in most of the cases reported in 
the literature, a single chamber ventricular pacemaker 
was finally implanted [4, 5, 7]. Our case was no excep-
tion, since it was not possible to detect atrial potentials 
or stimulate atrial tissue in the right atrium. As previ-
ously mentioned, through electro-anatomical mapping 
it would have been possible to localise atrial tissue with 
preserved electrical activity, where an atrial lead could 
have been placed, allowing haemodynamically better 
synchronous atrioventricular stimulation, as has been 
done in a few cases reported in the literature [4, 15]. De-
spite a single chamber ventricular pacemaker, the clini-
cal improvement in our patient was  remarkably good 
and he was asymptomatic with preserved ventricular 
function at a mid-term follow-up. Concerning throm-
boembolic prophylaxis, the pathophysiological basis 
seems to be similar to that for atrial fibrillation, with 
blood stasis due to the dysfunctional and dilated atria. 
Unfortunately, no study is available specifically for 
atrial standstill patients. Nevertheless, it seems logical 
to adopt the same risk stratification score as in atrial fi-
brillation [20]. In our case, the CHA₂DS₂-VASc score was 
0, and no anticoagulation therapy was prescribed; no 
embolic event has occurred in 18 months of follow-up. 
Diuretics are indicated in cases of heart failure with 
fluid overload. In our patient, after pacemaker implan-
tation the congestion signs rapidly resolved so that no 
diuretic therapy was needed. Vasodilators can be useful 
in cases of important remodelling of the heart with mi-
tral regurgitation. 
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In conclusion, physicians should raise awareness of 
this rare but serious condition in order to provide the 
best therapeutic approach after the appropriate inves-
tigations. 
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