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Abstract:

Disorders of the electrical conduction system of the heart are a relatively common
electrocardiographic abnormality found during aviation medical examinations and
one of the reasons for the loss of pilot licenses/licenses to fly. At the same time, the
type of arrhythmia and/or cardiac conduction disorders alone usually does not provide a sufficient basis for the performance/continuation of certain professional duties.
This paper discusses the pathogenesis of disorders of the electrical conduction system
of the heart, types of arrhythmias, their classification, therapeutic and aviation medical certification procedure in some of them, and the possible prognosis in potentially
harmless arrhythmias and/or conduction disorders registered in standard ECG, which
require more detailed diagnostics in the flying staff population. It may turn out that
they constitute certain restrictions or even contraindications to flying
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INTRODUCTION
Cardiovascular diseases are the most common
cause of loss of flying licenses, out of which rhythm
disorders constitute a significant percentage [24].
Disorders of the electrical conduction system
of the heart are the most often easily recognizable
changes in electrocardiographic recording. They
concern electrophysiological phenomena resulting from disturbances in the production or conduction of stimuli in the heart.
Among arrhythmia and cardiac conduction
disorders we distinguish sinus rhythm disorders,
increased non-sinus stimulation, reentry phenomena, atrioventricular and sinoatrial blocks [7]. Traditionally, the simplest division of this pathology
is to distinguish supraventricular and ventricular
arrhythmias. Supraventricular arrhythmias (SAs)
are: supraventricular extrasystoles, supraventricular tachycardia, atrial flutter and fibrillation. Ventricular arrhythmias (VAs) are divided into single
(premature or substitute) and complex (couplets
and ventricular tachycardias, ventricular flutter
and fibrillation). For clinical purposes, taking into
account the quantitative and qualitative aspects,
VAs can be systematized according to several
types of classifications.
Lowne’s classification for quantitative and qualitative evaluation during a 24-hour Holter ECG recording:
1. Level 0 - no ventricular ectopic systoles
2. Level 1 - less than 30 ventricular ectopic systoles per hour
3. Level 2 - more than 30 ventricular ectopic systoles per hour
4. Level 3: 3A - various ventricular systoles
3B - ventricular bigeminy
5. Level 4: 4A - couplets of ventricular systoles
4B - salvos (3 and more consecutive systoles)
6. Level 5 - early premature ventricular systoles
of the R/T type
Bigger’s classification [29] additionally takes
into account the presence or absence of organic
heart disease and the assessment of the risk of sudden cardiac death. Depending on the coexisting
Tab. 1.

factors, the same type of ventricular arrhythmia
can be classified as mild, potentially malignant or
malignant rhythm disorder (table 1).
Although Bigger’s classification of VAs takes
into account the coexistence of many factors, it
has certain limitations. It does not include genetically conditioned heart diseases, in which there
are VAs and a risk of sudden cardiac death in the
absence of organic heart disease, such as in ion
channelopathies: long QT syndrome, short QT
syndrome, Brugada syndrome, catecholaminergic
polymorphic ventricular tachycardia.
For certification and prognosis reasons, Breithard’s division of ventricular arrhythmias [29]
seems interesting, which apart from prognosis
also includes the possibility of therapy.
Breithard’s division:
1. Ventricular tachycardias in patients without
structural heart disease:
– with a curable cause: idiopathic right ventricular outflow tract tachycardia and idiopathic left ventricular tachycardia,
– with an uncurable causee: long QT syndrome, short QT syndrome, catecholaminergic
polymorphic ventricular tachycardia Brugada syndrome.
2. Ventricular tachycardia in patients with structural heart disease:
– in ischemic and post-infarction conditions, treatable through revascularization or ablation,
– in non-ischaemic cardiomyopathies (hypertrophic cardiomyopathy, dilated cardiomyopathy, arrhythmogenic right ventricular
cardiomyopathy), which cannot be permanently cured.
It should be emphasized that a number of disorders of the electrical conduction system of the
heart occur in clinically healthy individuals and are
a variant of the norm depending on age. Examples
are presented in table 2 [29].
In everyday clinical practice it is also important
that arrhythmias may occur asymptomatically or
in the form of a number of ailments, from mild

Bigger’s clinical division of arrhythmia.
mild

potentially malignant

malignant

arrhythmia

PVC, nsVT

PVC, nsVT

sVT, VF, PVC, nsVT

heart disease

absent or minimal

present

present

LV dysfunction

absent

various degrees

present

SCD risk

minimal

various degrees

present

LV - left ventricle, nsVT - non-sustained ventricular tachycardia, PVC - premature ventricular contraction, SCD - sudden cardiac death, sVT - sustained ventricular tachycardia, VF - ventricular fibrillation
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Tab. 2.

Disorders of the electrical conduction system of the heart occur in clinically healthy individuals and are a variant
of the norm depending on age.

20-30 years old

31-40 years old

41-60 years old

nocturnal bradycardia >30/min

nocturnal bradycardia>40/min

sinus arrhythmia

sinus arrhythmia

sinus arrhythmia

level I A-V block

level I A-V block

level I A-V block

RR intervals shorter than 3s (most
often during sleep)

RR intervals shorter than 2s (most
often during sleep)

RR intervals shorter than 2s (most
often during sleep)

ventricular extrasystoles <50/24h,
various shapes

ventricular extrasystoles <100/24h,
various shapes

ventricular extrasystoles <100/24h,
various shapes

> 60 years old

sinus arrhythmia

Wenckebach Phenomenon (most often
during sleep)
RR intervals shorter than 2s (most
often during sleep)

supraventricular extrasystoles
<100/24h

supraventricular extrasystoles
<1000/24h
supraventricular tachyarrhythmias

Tab. 3.

List of disorders and impairments from the scope of disorders of the electrical conduction system of the heart
in the assessment of physical fitness for air and ground flight assistance services and aviation engineering services.
Health groups

Paragraph

Item

Pilots

Sickness and disability

Cabin
crew

Flight
assistance
staff

IA

IB

IC

II

III

2

Myocardial disorders with arrhythmia or cardiovascular failure

N

N

N

N

N

9

Acquired valvular heart diseases with symptoms of cardiovascular failure or
cardiac arrhythmias

N

N

N

N

N

15

Io atrioventricular block, block of the right or left bundle branch, focal blocks,
single-branch or double-branch blocks of the bundle branch – at full cardiovascular capacity and without rhythm disorders

N/Z

N/Z

Z/N

Z/N

Z/N

16

Pre-excitation syndrome

N

N

N

N/Z

N/Z

17

IIo and IIIo atrioventricular blocks, multibranch blocks and other changes
indicating failure or damage of the electrical conduction system

N

N

N

N

N

20

Single functional extrasystole with full cardiovascular function

Z/N

Z/N

Z

Z

Z

38

Z - capable; N - permanently or temporarily uncapable

to severely affecting human functioning. In the
case of military flying staff, this is of considerable
importance, especially in the case of supersonic
aircraft pilots performing tasks in extreme environmental conditions - during accelerations in the
Gz+/- axis (mainly head and legs). Symptoms of arrhythmia depend on the frequency of ventricular
rhythm, duration and individual sensitivity of the
patient. The most common symptoms include:
palpitations, fatigue, dizziness, chest discomfort,
dyspnea, weakness or fainting [12].
Conduction disorders can be divided into three
main groups: sinus node dysfunction (sinus bradycardia, Wenckebach-type sinoatrial block, Mobitz
II-type sinoatrial block, sinus inhibition), atrioventricular blocks (Io block, Wenckebach Phenomenon - IIo block or Mobitz II - IIo block, block IIIo)
and intraventricular blocks (block of anterior or
posterior branch, block of the right or left bundle
branch). The accompanying symptoms also depend on many factors, including the age of the

patient, the presence of organic heart disease, the
degree of physical activity and the type and degree of bradycardia.
Military pilots are a carefully selected group
of people with an initial thorough assessment
of the cardiovascular system, supplemented by
ECG, echocardiography and electrocardiographic
exercise tests. They are subject to routine, annual check-ups. Electrocardiographic monitoring
of cardiac activity is also carried out during highly
specialized examinations performed for the purpose of medical certification and/or in connection with the need to maintain the ability to serve
in the air (examination in a low-pressure chamber,
training increasing overload tolerance). It should
be noted that CAs and/or conduction disorders
in pilots, as in the general population, are most
often detected accidentally. Such a fact usually
results in suspension of the duties performed by
the pilot until the etiology of cardiac arrhythmias
is clarified, and if they are considered important
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and potentially reversible, also until their remission/cure. The role of the physician and the certifier is essential in this respect in order to ensure
that appropriate vigilance is exercised in detecting heart rhythm disorders that may affect flight
safety, especially in the case of single-person
flights. The relevant provisions governing the
matter of ability to perform tasks in the air in the
army are included in the regulation of the Minister
of National Defense (table 3) [33].
In civil aviation, people with symptomatic sinus node dysfunction, complete atrioventricular
block, symptomatic symptomatic QT prolongation and implanted ICD are considered unable
to fly [32]. Rhythm and conduction disturbances
such as: periodic or permanent sinus dysfunction,
atrial fibrillation or flutter, asymptomatic sinus inhibition, left bundle branch block, Mobitz 2-type
atrioventricular block, tachycardia with broad or
narrow QRS syndromes, pre-excitation syndrome,
asymptomatic QT prolongation, suspected Brugada syndrome, additional cardiological evaluation
is required for licensing.

DIAGNOSIS OF CAS IN PILOTS
Screening for cardiac arrhythmias includes: accurate patient history and non-invasive diagnostic
tests such as an ECG, 24-hour Holter monitoring
and an electrocardiographic exercise test. Detection of any of these arrhythmias requires further
in-depth diagnostics.
The recording of the resting (12-lead) ECG may
show a number of morphological abnormalities that suggest the presence of hereditary diseases that result in ventricular arrhythmias, such
as channelopathies: LQTS, SQTS, Brugada syndrome, catecholaminergic polymorphic ventricular tachycardia or cardiomyopathies: hypertrophic
or arrhythmogenic right ventricular cardiomyopathy. Other electrocardiographic changes may indicate a structural heart disease, e.g. bundle branch
blocks, atrioventricular blocks, ventricular hypertrophy or pathological Q-waves. Supplementing
screening with 24-hour ECG monitoring increases
the chances of detecting any accompanying heart
rhythm disorders. In routine ECG using the Holter
method in healthy subjects premature ventricular
contraction is found in 40 to 80% of examinations
and is correlated with age. Complex tachyarrhythmias, such as couplets or ventricular tachycardias,
are no longer as common. Premature ventricular contraction (PVC) is more common in people
with structural heart disease. One of the most important problems in the diagnosis of VAs is their
24 | 2018 | Volume 24 | Issue 1 |

spontaneous variability. The highest repeatability is obtained when the Holter ECG monitoring
is performed for at least 48 hours, especially in the
case of the number of PVCs at above 300/day [3].
Electrocardiographic examination has too little
sensitivity and specificity in detecting structural
heart diseases to be a sufficient stand-alone diagnostic tool for aviation medical screening. This
limitation of the ECG test itself, involving the diagnosis of heart disease, was found, among others,
in a Japanese study on 176 military pilots aged 4050 years. The addition of echocardiography to the
standardized ECG also enabled the detection
of significant left ventricular hypertrophy and left
ventricular hypertrophy [26]. Echocardiographic
examination is the most frequently performed
imaging examination in cardiology due to its low
cost and universal access. It enables detection
of heart muscle diseases, acquired and congenital defects underlying or predisposing to the occurrence of arrhythmia. In order to exclude the
background of ischemic arrhythmia, exercise tests
are performed: electrocardiographic or imaging
tests, and in many cases, coronary angiography
using computed tomography. It should be noted
that during the exercise test, various arrhythmias
may appear, including potentially dangerous
ones, such as the non-sustained ventricular tachycardia (observed in 4% of asymptomatic adults),
although the mere fact of their occurrence is not
associated with an increased risk of general mortality [25]. In doubtful situations, classical coronary
angiography is always the decisive examination.
The legitimacy of exercise tests in pilots is reflected in the current guidelines of cardiological
societies. This group has been distinguished
as one of the few groups of low risk of cardiovascular diseases in which screening in the form
of resting and exercise ECG is recommended [5].
Magnetic resonance imaging of the heart enables precise assessment of the size of the heart
chambers, the left ventricular muscle mass and
the ventricular function. It is a very good imaging
method for diagnosing people with suspected
cardiomyopathy. However, the best way to assess
the location of the area in the heart responsible
for the arrhythmia is by electrophysiological examination, which can also be used to determine
the indications for ablation treatment or pacemaker implantation. In the case of ventricular arrhythmias, it is possible to document the development of ventricular tachycardia, assess the risk
of its recurrence or sudden cardiac arrest, or loss
of consciousness in selected patients with sus-
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Fig. 1.

Atrioventricular block of the second degree Mobitz type 1.

pected arrhythmia, and evaluate the indications
for treatment with a cardioverter-defibrillator.
It should also be noted that standard diagnostic
methods used to diagnose arrhythmias in pilots
may not be sufficient. Pilots are subjected to high
acceleration values during testing in a high-G centrifuge. During flight, accelerations in the head-leg
direction – the so-called +Gz accelerations – are
the most frequent. The influence of accelerations
in the head-leg axis causes a number of hemodynamic effects as a result of displacement of a significant volume of blood circulating to the vessels
of lower limbs, resulting in a decrease of venous
inflow to the right half of the heart, decrease
of stroke and minute volume and arterial pressure
in vessels located above the heart. Increased sympathetic system tension and the release of more
catecholamines change the electrophysiological
parameters of the electrical conduction system
and promote various cardiac arrhythmias [20]. Premature supraventricular and ventricular contractions and sinus arrythmia are the most common
symptoms of +Gz acceleration, as well as complex
arrhythmias such as paroxysmal supraventricular
tachycardia, ventricular tachycardia or paroxysmal
atrial fibrillation [17].
Sinus bradycardia and sinus arrythmia are often found in healthy individuals, especially those
taking part in sports [10]. They remiss during the
effort and are usually asymptomatic. In the case

of fainting or losses of consciousness due to sinus
bradycardia, sinus inhibition or sinus atrial block,
further service in the air depends on the results
of detailed cardiological diagnostics.
Extended PR interval, also called the atrioventricular block of the I degree, of above 200 ms but
not exceeding 300 ms, is a variant of the norm
in the group of young, trained people [9]. If the PR
interval is greater than 300 ms, an additional test
such as an exercise electrocardiogram test should
be performed. If the PR interval is shortened
as a result of increased catecholamine release,
the flight crew members are allowed to continue
flight service.
In the case of atrioventricular block of the second degree Mobitz type 1 (Wenckebach Phenomenon), asymptomatic, occurring at night, no further diagnosis is necessary (Fig. 1). However, if
symptoms occur and/or it takes place during the
day or when they first appear after the age of 40,
further cardiological diagnosis is recommended.
Most people with this disorder can work in the air
without restrictions.
The Mobitz type 2 atrioventricular block of the
second degree and the atrioventricular block
of the III degree (total) are the reason for unfitness
for flying until the cause is established. They may
be paroxysmal, ischemic, inflammatory, electrolytic disorder- or drug-related. In most cases, however, they are an indication for the implantation
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Fig. 2.

Block of the right bundle branch.

of a cardiac stimulation system. Individuals with
implemented pacemakers are considered unfit for
flying due to the possibility of pacemaker failure
and due to the influence of strong electromagnetic field present in airplanes, which may disturb the
pacemaker operation [8]. In the case of persons
not dependent on stimulators, there is a possibility to return to flying.
An incomplete block of the right bundle branch
(Fig. 2) is a frequent change found in ECG in the
general population as well as in the flying staff
and does not require further diagnosis or restrictions at work [1]. The right bundle branch block
requires additional tests for organic heart disease.
In a 2003 study, which analyzed 2,700 military pilots for the presence of a complete block of the
right bundle branch, the above disorder was detected in 36 of them. Therefore, they were subject
to frequent cardiological controls with electrocardiographic exercise tests, scintigraphic exercise
tests, echocardiography and in 12 cases coronary
angiography [37]. In the period of observation
lasting on average 11 years, no association was
not found between the bundle branch block and
worse prognosis. In most cases, it is not necessary
to restrict the pilot license for RBBB persons.
The hemiblocks of the anterior (LAH) and posterior branch of the left bundle are most common
26 | 2018 | Volume 24 | Issue 1 |

in patients without organic heart disease [23]. Pilots with anterior block of left bundle branch have
not been found to be at risk of cardiac events,
sudden deaths, or progression to total bundle
branch block or development of atrioventricular blocks [36]. In the case of persons of over 40
years of age, LAH may be associated with ischemic
heart disease and it is therefore recommended
to conduct examinations to rule it out. In the case
of the posterior left bundle branch block, especially in combination with the right bundle branch
block, cardiomyopathy and myocardial ischemia
tests should be performed.
Left bundle branch block (LBBB) brings about
the highest risk of coexistence of organic heart
disease among intraventricular conduction disorders. The diagnosis of LBBB even in young patients
is an indication for the performance of a broad
cardiological diagnosis [21]. It may be a marker
of ischemic heart disease, a result of long-lasting
hypertension, aortic valve defect and cardiomyopathy [34], therefore, it is recommended to perform in this case an echo, Holter ECG, angio-CT
of coronary arteries, and in some cases MRI. After
the exclusion of cardiac structural disease, most
of the flying staff are allowed to continue working, but more frequent cardiac checks are recommended.
www.pjambp.com
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Premature supraventricular extrasystoles (PSEs)
are mild arrhythmias and do not require additional
diagnostics if they are rare and do not cause symptoms. With the increase in the number of PSEs,
there is a tendency to an increased risk of developing atrial fibrillation, starting from a small number of beats below 100 per day, to a significant
increase in the number of arrhythmias. With the
number of more than 1500 beats/24 hours, no further increase in the risk of atrial fibrillation was observed [15]. Based on similar observations, more
frequent aviation medical examinations with numerous premature supraventricular extrasystoles
and regular Holter monitoring to detect asymptomatic atrial fibrillation are recommended.
Supraventricular tachycardia (SVT) is a rhythm
disorder occurring in approximately 0.3% of adults.
There are 3 forms of this arrhythmia: AVNRT atrioventricular nodal reentry tachycardia (about 60%
of SVT), AVRT atrioventricular reentrant tachycardia with concomitant additional atrioventricular
conduction pathway (about 30% of SVT) and atrial
tachycardia (10% of SVT) [27]. Atrial tachycardia
(Fig. 3) often occurs in people with organic heart
disease, hypertension, chronic pulmonary diseases, therefore it requires first of all diagnostics in order to detect the etiology of this disorder. AVNRT
and AVRT are most common in healthy individuals
(without coexisting structural heart disease). Detection of this arrhythmia results in the pilot being

Fig. 3.

suspend in their work until the diagnosis is completed and further action is taken. A number
of external factors may influence the occurrence
of a seizure of supraventricular tachycardia, such
as alcohol, caffeine, supplements taken, electrolyte disturbances or hyperthyroidism. In the case
of an unstable supraventricular tachycardia attack
without accompanying symptoms, further flight
work is allowed, although in most cases with certain limitations. In other cases, treatment is necessary. Due to the lack of sufficient effectiveness
of antiarrhythmic drugs and their effect on the
heart, ablation is the treatment of choice for flying staff. The efficacy of this method of treatment
in the case of AVNRT and AVRT reaches 95% [35].
Depending on the type of aircraft, most pilots can
return to their previous tasks after this procedure.
Limitations may appear when piloting highly maneuverable aircraft or single-seater aircraft.
In the presence of additional conduction pathways in the form of an additional muscle bundle,
it is possible to stimulate the ventricle outside the
physiological conduction pathways. In 98% of cases it is the bundle of Kent, while in the remaining
2% it is the Mahaim fibres. In ECG recording, the
PQ interval is shortened below 120 ms and the
presence of a delta wave is characteristic. If tachyarrhythmia symptoms are also present, then
we are dealing with the Wolff–Parkinson–White
syndrome (the WPW syndrome). In one study

Atrial tachycardia.
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in a group of 238 military pilots with WPW syndrome, the risk of sudden cardiac death of 0.02%/
year was found during the observation period
of 22 years. The risk of supraventricular tachycardia was estimated at 1%/year [11]. The treatment of choice for flying staff with pre-excitation
syndrome is ablation, the effectiveness of which
in this disorder reaches over 98% with a very low
risk of complications [4].
Atrial fibrillation (AF) is one of the most common arrhythmias found in flying staff. In a UK study
published in 2012, the frequency of AF was 0.3%,
found in all screening ECG performed among airmen [2]. The most common form is paroxysmal
atrial fibrillation without coexisting structural
heart disease, the so-called spontaneous atrial
fibrillation [18]. In individual cases, atrial fibrillation seizures can be linked to an obvious factor
such as alcohol or medication. Since atrial fibrillation may coexist with many diseases, including:
valvular heart disease, ischemic heart disease,
cardiomyopathy, hypertension, hyperthyroidism
or pulmonary diseases, multidirectional diagnostics is necessary in case of its occurrence [19]. The
majority of antiarrhythmic drugs used in AF: flecainide, propafenone, amiodarone, dronaderone
and sotalol are contraindicated in people on air
duty. Only b-blockers, used mainly for rhythm frequency control, are allowed in the group of transport aircraft and helicopter pilots. Due to their
chronotropic negative effect and impairment
of the pressure reaction, they are prohibited for
pilots of highly maneuverable aircraft. For this rea-

Fig. 4.

son ablation is the preferred method of treatment
for flying staff. The most frequently performed
procedure is pulmonary vein isolation, the efficacy of which is about 80% [13]. After ablation,
a 6-month observation period is recommended
to evaluate its effectiveness. After this period,
if the arrhythmia does not recur, further service
in the air may be allowed, especially in the case
of subsonic planes, helicopters and multi-member
crews.
Atrial flutter is a disease that may accompany
atrial fibrillation or occur separately. It also has
similar etiology and consequences. The efficacy
of pharmacological antiarrhythmic treatment
in atrial flutter is even lower than in AF, therefore
ablation remains the treatment of choice in flying staff. The method of treatment of atrial flutter
is effective in over 90% with a relatively low risk
of complications not exceeding 1% [6].
Premature ventricular contractions (PVCs) are
quite common arrhythmias (Fig. 4). It is found
in about 2-7% of the population, and only in about
0.8% of pilots [39]. PVCs can occur as an isolated
abnormality or as a symptom of a structural heart
disease. Very numerous PVCs may lead to tachycardia-induced cardiomyopathy. The basic diagnostic examination in this arrhythmia is 24-hour
Holter monitoring to assess the number of PVCs
and the morphology of QRS syndromes. An exercise test is also recommended for all patients,
during which the arrhythmia may be suppressed,
which is considered a good prognostic symptom.
In the case of frequent premature ventricular con-

Holter ECG record with 2 premature ventricular contractions.
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tractions, magnetic resonance imaging of the
heart towards arrhythmogenic right ventricular
cardiomyopathy is also justified [30]. It is also recommended to perform angio-CT of coronary arteries, especially in patients over 40 years of age.
Not very frequent premature ventricular contractions below 2% of the total number of asymptomatic beats are usually not contraindications for
airborne service. With more severe arrhythmia,
especially above 7.5% of the total number of contractions, a pilot may be allowed to fly in multimember crews and on subsonic planes, transport
planes and helicopters [16]. In the case of flying
staff, PVC treatment is a choice between pharmacotherapy, mainly b-blockers, or ablation, which
can lead to permanent remission or a significant reduction in arrhythmia. A study from 2015
showed 84% efficacy in the period immediately
after ablation in individuals with numerous premature ventricular contractions (on average 20%
of all contractions). After ablation, not only did the
symptoms of arrhythmia disappear, but also in patients with tachycardia-induced cardiomyopathy,
the release fraction improved significantly from
38% to 50% [22].
Ventricular tachycardia (VT) is an uncommon
rhythm disorder in airmen (Fig. 1). 5). During 42
years, only 193 cases of non-sustained ventricular
tachycardia and no case of sustained ventricular
tachycardia were recorded in the US military avia-

Fig. 5.

tion [14]. During the observation, symptoms such
as fainting, pre-faint condition and sudden cardiac death were observed (in these cases ischemic
heart disease, mitral valve prolapse syndrome and
cardiomyopathy were diagnosed as the underlying cause) in only 9 persons. Ventricular tachycardia may occur in the course of many organic
heart diseases and in ion channelopathies. There
is also a form of idiopathic ventricular tachycardia,
which can be diagnosed after excluding other
causes. Idiopathic ventricular tachycardias include VT from the right ventricular outflow pathway and idiopathic left ventricular tachycardia.
Due to the limitations in the use of antiarrhythmic
drugs in aviation, also in idiopathic ventricular
tachycardias, the treatment of choice is ablation,
the efficacy of which is 85-90% shortly after the
procedure and 75-80% in the long term [38]. After
a successful ablation and observation period after
the surgery, there is a possibility to restore the pilot to work.
The diagnosis of any channelopathy, e.g. Long
QT Syndrome (LQTS), Short QT Syndrome (SQTS),
Brugada syndrome (BrS), catecholaminergic polymorphic ventricular tachycardia, is the reason for
a certificate of unfitness for working in the air. This
is related to the risk of sudden cardiac death in the
course of ventricular tachyarrhythmia: polymorphic ventricular tachycardia and/or ventricular
fibrillation. The implantation of a cardioverter-de-

ECG record of ventricular tachycardia during an exercise test.
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CONCLUSIONS
fibrillator is recommended for people at high risk
of sudden cardiac arrest. According to current ESC
guidelines, such individuals include patients with
hemodynamically intolerated VT without a reversible cause, and ICD implantation should also be
considered in patients with recurrent sustained VT
who are undergoing optimal conservative treatment [28]. However, this does not prevent arrhythmia, and thus prevent the ICD from discharging,
making it permanently inoperable.
Early ventricular repolarization syndrome
is quite a problematic issue for medical certification [31]. It is also associated with an increased
risk of sudden cardiac death. The higher J-point
departure is quite common in persons regularly
participating in sports, hence early repolarization
syndrome is recommended to be diagnosed only
after a documented episode of idiopathic VF or
polymorphic VT in individuals with early repolarization characteristics in ECG [28].

The detection of mild rhythm and conduction
disorders usually does not give sufficient information on further prognosis and on the ability to continue performing the tasks of a pilot. To this end,
extensive research is being carried out to establish
the prognostic significance of seemingly harmless
arrhythmias and conduction disturbances that
would not constitute any restriction on the continuation of airborne activities in the non-airborne
population.
Disorders of the electrical conduction system
are one of the most frequently found abnormalities during qualification and control examinations
during certification. Comprehensive diagnostics
of the cardiovascular system allows to distinguish
abnormalities in the ECG disqualifying pilots from
further flying or to qualify them as mild and not
threatening further work.
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