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Flight safety in patients with arrhythmia
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ABSTRACT

As itis comfortable, fast, and safe, an increasing number of patients with heart disease prefer to travel by flight. However, there is not much informa-
tion about the problems that patients with arrhythmia may experience during air travel. In addition, the precautions to be taken with these patients
during a flight are uncertain. In this review, the management of patients with cardiac conduction problems during flight was examined in detail.
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Introduction

Nowadays, as it is safe, fast, and comfortable, more people
prefer air travel; however, this is a stressful environment for the
human body. According to the rules of the Federal Aviation
Administration, the cabin pressure of a commercial aircraft
should be kept below 8,000 feet (1), which corresponds to an
altitude of 2,438 m and is considered the upper limit. The pres-
sure at the height of 6,000-8,000 feet corresponds to approxi-
mately 0.16 of the oxygen fraction (Fi0O,) inhaled at sea level (2,
3). In addition, air at higher pressures contains lower humidity
(4). These factors can worsen the condition of patients with
arrhythmia.

The catecholamine level may increase owing to flight stress.
In addition, some studies have shown that catecholamine levels
increase during flight because of acute hypoxia (5). Increased
sympathetic activation owing to acute hypoxia and increased
catecholamine levels may increase the risk of cardiac arrhyth-
mias (6). However, the incidence of significant arrhythmias dur-
ing air travel is very rare. In a study of healthy male volunteers
between the ages of 50 and 64, an increase in atrial and ven-
tricular ectopic beats was reported with a sudden rise up to
2,632 m above sea level in a cable car. In addition, the frequency
of ectopia has been proposed to be proportional to altitude.
However, these findings were not found to be associated with
an increase in sustained ventricular arrhythmia (7). In another
study with healthy volunteers in a room that simulated the height
of Mount Everest, researchers found that in proportion to the
degree of hypoxia, heart rate increased, and temporal changes

in the mean frontal QRS axis and voltage occurred (8). However,
besides these findings, they observed that arrhythmic changes
did not occur in electrocardiography (ECG) even in an environ-
ment where the oxygen saturation was 49%.

Air travel itself does not cause paroxysmal supraventricular
tachycardia, atrial fibrillation, or atrial flutter. Patients who are
asymptomatic or symptomatically stable should not be restrict-
ed from flying.

Patients with permanent or persistent atrial fibrillation can
fly after adequate rate control and anticoagulation. Patients with
a history of ventricular arrhythmia are advised to consult their
doctor before air travel. However, those with uncontrolled ven-
tricular or supraventricular arrhythmias should not be allowed
to fly (9). As there is a small additional risk of thromboembolism
during or after a flight, any passenger wishing to fly within 1
week of left or right-sided ablation therapy for arrhythmia should
be considered as high risk for deep venous thrombosis/venous
thromboembolism (10). As is known, implantation of cardiac
electronic devices may be complicated by pneumothorax after
subclavian vein puncture. It is generally followed conservatively,
and rarely is any intervention required (0.6%-0.8%). Patients
with pneumothorax have a risk of developing respiratory dis-
tress and tension pneumothorax because of the risk of gas
expansion with altitude during a flight. Therefore, in a patient
with pneumothorax complicating device implantation, the flight
should be delayed for up to 2 weeks after full radiological resolu-
tion, regardless of whether intervention is required. If the car-
diac device insertion has been uncomplicated, there is no
absolute contraindication for the patient to fly 1-2 days follow-
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ing the procedure; however, a small increased risk of pneumo-
thorax has been reported. In addition, as small pneumothoraxes
may sometimes not be noticeable on chest radiographs, delaying
flight for a while may provide time for spontaneous resolution.
Patients should also be advised to restrict arm movements on
the side of placing the device, avoid raising the elbow over the
shoulder, and avoid heavy lifting to minimize the risk of lead
displacement (10).

Patients with implantable heart defibrillators (ICD) are at the
greatest risk for development of sustained ventricular arrhyth-
mia during air travel. However, no case series with an increase
in ICD shock incidence during the air travel of patients with ICD
has been shown to date. There is also no study with an
increased incidence of sustained atrial arrhythmia (11, 12). It is
still unknown whether hypoxia during air travel is associated
with increased risk of sustained ventricular arrhythmia and
implantable cardioverter defibrillator (ICD) activation in suscep-
tible individuals. It has been proposed that profound hypoxemia
induced by inhalation of a gas mixture containing 10% oxygen
causes a significant and reversible increase in the pacing
threshold (13). However, exposing 13 patients with implanted
pacemakers to a hypobaric environment equivalent to 4000 m
altitude did not cause any change in stimulation thresholds after
30 minutes (14).

Patients with arrhythmia should be careful about intake of
liquids containing alcohol and caffeine during air travel, as it
can contribute to dehydration in a less humid environment and
can also interact with the drugs currently used (15).
Discontinuation of treatment by leaving the medications in lug-
gage in the cargo hold, especially during long air travel, may
increase the risk of arrhythmia. Patients should keep the
required medication in their hand luggage during travel. It may
be useful to have their latest ECG with them. Patients with pace-
maker and ICD should have their device cards with them.

According to the rules of the Federal Aviation Administration,
which came into force on April 12, 2004, passenger aircraft with
a maximum carrying capacity of 7,500 Ibs and at least one flight
crew must have an automated external defibrillator (AED) and
emergency medical kit. All aircraft personnel should be trained
in the usage of AEDs and in cardiopulmonary resuscitation. The
rule came into force on April 12, 2004. In a study of data on AED
use by one major US airline, Page et al. reported that the wide-
spread availability of AEDs on commercial airlines might save
the lives of 93 persons with ventricular fibrillation each year (16).
In such patients, long-term survival rates range from 26% to
40%, compared with 2% to 5% long-term survival rates reported
frequently for non-hospital arrests (16-18).

Conclusion

It is extremely rare for significant arrhythmias to occur dur-
ing air travel, and air travel itself does not cause clinically sig-
nificant arrhythmias. Patients with arrhythmia can travel by
plane safely if they are asymptomatic or clinically stable.
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