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Introduction

At rial  f lut t er wit h 1:1 conduct ion is a relat ively common 
ent it y in cl inical pract ice as an ef fect  of  t reat ment  wit h 
ant ichol inergic ant iarrhyt hmic drugs (class IA) or t hose 
t hat  slow t he f lut t er rat e (class IC) 1.  Less common are 
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cases of  spont aneous occurrence 2.  The presence of  an 
at riovent ricular (AV) node wit h an increased capacit y for 
rapid conduct ion, especially under condit ions of increased 
sympathet ic act ivit y, has been suggested as the underlying 
mechanism 3,4.

We present  the case of a pat ient  with at rial fl ut ter being 
invest igat ed for recurrent  presyncope,  who developed 
1:1 AV conduct ion during exercise test ing, with vent ricular 
rate of 240 bpm.

A 67-year-old man, with a history of hypercholesterolemia 
and persistent  at rial fl ut ter,  was referred for cardiological 
consult at ion t o invest igate exercise-induced presyncopal 
episodes.  He was under t herapy wit h 2.5 mg bisoprolol ,  
20 mg atorvastat in and acenocoumarol.  The baseline ECG 
showed typical at rial fl ut ter,  with a cycle length of 220 ms 
and 4:1 AV conduct ion at  70 bpm (Figure 1). Laboratory tests 
were normal,  including thyroid hormones.  During 24-hour 
Holter monitoring, the pat ient  remained asymptomat ic but  
there was evidence of at rial fl ut ter throughout  the recording, 
wit h a maximum heart  rat e of  140 bpm and a minimum 
night -t ime rate of  38 bpm. Echocardiography showed mild 
dilatat ion of both at ria, but  no other alterat ions. A standard 
sympt om-l imi t ed exercise t est  was per f ormed (Bruce Figure 1  Baseline ECG.
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t readmil l  protocol) under therapy with 2.5 mg bisoprolol.  
Nine minutes into the test , he presented a sudden increase 
in heart  rat e t o 240 bpm (Figure 2),  accompanied by a 
40 mmHg fal l  in blood pressure,  t r iggering presyncopal 
symptoms.

In a recent  study, Turit to et  al. 4 analyzed the characterist ics 
of 19 pat ients with spontaneous 1:1 conduct ion compared to 
pat ients with higher conduct ion rat ios. They found that  the 
former had less st ructural heart  disease and longer cycle 
length (265 vs. 241 ms) and more often presented syncope 
or presyncope.

We found only one study in t he l it erature on t he ef fect  
of  exercise on cycle length in at rial fl ut ter 5.  Van den Berg 
et  al.  compared cycle length at  rest  and at  peak exercise 
in 15 pat ient s;  11 showed increased cycle l engt h,  of 
whom six developed 1:1 conduct ion.  The authors suggest  
exercise-induced inhibit ion of  vagal t one and increases in 
at rial  f i l l ing and size as possible mechanisms t o explain 
increased cycle length.

In the case presented, baseline cycle length was 220 ms, 
increasing to 250 ms at  peak exercise. This,  together with 
increased sympathet ic act ivity induced by exercise despite 
beta-blocker therapy, could have promoted 1:1 conduct ion 
across the AV node, leading to an elevated heart  rate with 
hemodynamic repercussions.

Al t hough t hi s case was unusual ,  t he possibi l i t y of 
1: 1 conduct ion should be considered in pat ient s wi t h 
symptomat ic at rial fl ut ter,  part icularly when the baseline 

fl ut ter wave cycle length is long. However, a short  baseline 
cycle length does not  exclude the possibility of prolongat ion 
during exercise,  as occurred in t he present  case.  Given 
t he r isk of  t hese pat ient s developing pot ent ial l y f at al 
arrhythmias, radiofrequency ablat ion of  the fl ut ter circuit  
is the t reatment  of choice. Further studies will be required 
to ident ify the characterist ics that  predict  the conduct ion 
behavior of fl ut ter waves during exercise. In the meant ime, 
exercise test ing in pat ients with symptomat ic at rial fl ut ter 
is a simple way to ident ify those at  risk of abnormally rapid 
conduct ion.
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Figure 2  Development  of 1:1 conduct ion during exercise.
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