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Cardiac rhythm disorders are the most frequent reason for referring military pilots for 
hospital examinations to determine the cause, treatment, and control of arrhythmias, 
which directly aff ects their further service in the air. The article presents the procedure 
in the case of detecting ventricular extrasystoles during periodic examinations of pilots 
of the Polish Air Force, using the example of aviators who have recently been admitted 
to our department.
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INTRODUCTION

Cardiac rhythm disorders are the most common 
cardiological reason for temporarily suspending 
military pilots from their service in the air and re-
ferring them for further diagnostics to the hospi-
tal. According to data from other countries related 
to civil aviation, these are also the most common 
reason for disqualifying pilots from further fl ying 
[12]. Among cardiac rhythm disorders, ventricu-
lar arrhythmia, along with atrial fi brillation, is the 
most common abnormality recorded during pe-
riodic examinations in ECG recordings, which is a 
reason for further cardiological diagnostics [7].

CASE PRESENTATION

Two pilots were referred to the Internal Medi-
cine Clinic of the Military Institute of Aviation Med-
icine within a 3-day interval from the Regional 
Military Aviation Medical Commission due to ven-
tricular cardiac rhythm disorders (VCRD). 

A 37-year-old military pilot of high-maneuver-
ability aircraft, previously feeling healthy, was re-
ferred due to asymptomatic ventricular extrasys-
toles recorded in a resting 12-lead ECG during rou-
tine periodic examinations. He had not taken any 
medication recently. In the last 3 years, he twice 
had a mild SARS-CoV-2 infection (in 2020 and 

2023), and previously underwent tonsillectomy 
and laparoscopic cholecystectomy.

Upon admission, irregular heart activity (single 
additional contractions), elevated blood pressure 
(145/84 mmHg), and overweight (BMI 28 kg/m2) 
were noted.

In laboratory tests (tab. 1), the patient had re-
duced HDL levels, mild hypertriglyceridemia, and 
abnormal fasting glycemia.

Designation (unit) Result Standard a

Glucose (mg/dl) 92 70 – 99

Sodium (mmol/l) 138.8 136 – 146

Potassium (mmol/l) 4.46 3.5 – 5.1

Magnesium (mg/dl) 2.2 1.3 – 2.6

Creatinine (mg/dl) 0.9 0.7 – 1.3

MDRD eGFR (ml/min/1.73 
m2)

95 >= 60 

Uric acid (mg/dl) 6.9 3.5 – 7.2

Total cholesterol (mg/dl) 163 < 190

LDL cholesterol (mg/dl) 92 < 115

HDL cholesterol (mg/dl) 39 >= 40

Triglycerides (mg/dl) 159 <= 150

TSH (uIU/ml) 1.43 0.27 – 4.20

a reference value in the laboratory where the determination was performed

Tab. 1.  Results of fasting blood laboratory tests of a 
37-year-old pilot.

Fig. 1.  Electrocardiogram recorded on admission to the hospital (tape travel 25 mm/s); description in text.
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formed as part of periodic medical examinations. 
He denied heart palpitations, fainting, and loss of 
consciousness, but periodically felt nonspecifi c 
chest pains of non-cardiac origin. In recent years, 
the patient had recorded several instances of el-
evated blood pressure without being diagnosed 
with hypertension, and, among other risk factors, 
he had been a long-term smoker (quit 3 years ago; 
previously 20 pack-years).

Upon admission, deviations from the normal 
state included second-degree obesity (BMI 38 
kg/m2), abnormal blood pressure (RR 140/100 
mmHg), umbilical hernia, and skin discoloration 
up to the ankles secondary to periodically occur-
ring edema.

In laboratory tests (tab. 3), the patient showed 
abnormal fasting glycemia and impaired glucose 
tolerance, elevated levels of non-HDL cholesterol, 
and triglycerides

Tab. 3.  Results of fasting blood laboratory tests of a 
50-year-old pilot.

Designation (unit) Result Standard a

Fasting glucose (mg/dl) 103 70 – 99

Glucose 2h after 75g glucose 161 < 140

Sodium (mmol/l) 140.8 136 – 146

Potassium (mmol/l) 4.03 3.5 – 5.1

Magnesium (mg/dl) 1.8 1.3 – 2.6

Creatinine (mg/dl) 1.0 0.7 – 1.3

MDRD eGFR (ml/min/1.73 m2) 79 >= 60 

Uric acid (mg/dl) 7.1 3.5 – 7.2

Total cholesterol (mg/dl) 176 < 190

LDL cholesterol (mg/dl) 90 < 115

HDL cholesterol (mg/dl) 44 >= 40

Triglycerides (mg/dl) 210 <= 150

TSH (uIU/ml) 1.12 0.27 – 4.20

a reference value in the laboratory where the determination was performed

Elevated blood pressure values were observed 
in RR measurements in the ward. 24-hour blood 
pressure monitoring showed elevated mean 
blood pressure values during the day and night. 
Grade 1 hypertension was diagnosed and perin-
dopril was started, achieving normotension. 

Echocardiography showed an enlarged left 
atrial cavity, concentric remodeling of the left 
ventricular muscle, mild atrioventricular valve re-
gurgitation, a dilated ascending aorta, and other-
wise showed normal systolic function of the left 
ventricular muscle. 

In the 24-hour ECG Holter monitoring (tab. 4) 
single ventricular premature contractions and oc-
casional supraventricular beats were found. 

In the resting ECG (fi g. 1), a regular sinus rhythm 
was recorded, disrupted by a single ventricular ex-
trasystole with LBBB morphology.

In the 24-hour ECG Holter monitoring (tab. 2), a 
sinus rhythm with a tendency towards bradycar-
dia was observed, quite numerous single mono-
morphic premature ventricular contractions, and 
a single episode of supraventricular tachycardia 
lasting 7 seconds, with the patient being unaware 
of the arrhythmia during the recorded cardiac 
rhythm disturbances.

Table 2.  Result of 24-hour Holter ECG monitoring.

HR Supraventricular 

arrhythmias

Ventricular arrhyth-

mias

Mean 60/min total 90 SVE total 5789 VE

the Ministry 38/min 1 SV-Tachy 42 episodes of trigeminia

Max. 122/min

HR – heart rate; SVE – supraventricular extrasystole; VE – ventricular extrasystole; 
SV-Tachy – supraventricular tachycardia

In the RR measurements in the department, 
normal values of blood pressure were observed. 
An exercise test was performed, which was nega-
tive with good physical fi tness; during the test, a 
single ventricular extrasystole was observed at 
rest, which subsided during exercise and reap-
peared during rest at a slower ventricular activity. 

Echocardiographic examination revealed a 
normal size of the heart chambers, no valvular de-
fects, concentric remodeling of the left ventricle 
without signs of hypertrophy, and normal systolic 
and diastolic function of the left ventricular mus-
cle. 

To exclude coronary artery disease, a coronary 
CT angiography was performed, which showed 
atherosclerotic wall changes.

Given the asymptomatic, mild nature of the su-
praventricular and ventricular arrhythmia, which 
did not impair circulatory system effi  ciency, ant-
yarrhythmic treatment was not initiated.

To exclude a post-infl ammatory etiology of ven-
tricular arrhythmia or other structural heart mus-
cle disease, a cardiac MRI was performed, which 
showed no myocardial morphology disorders. 

Based on the diagnostics conducted, ventricular 
arrhythmia was considered a mild cardiac rhythm 
disorder, not aff ecting exercise and psychomotor 
effi  ciency, and thus the pilot was cleared for fur-
ther service in high-maneuverability aircraft.

Another military pilot (a 50-year-old helicopter 
pilot) was referred to our department due to nu-
merous single ventricular extrasystoles observed 
during an electrocardiographic exercise test per-
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cause [4]. In the population of middle-aged and 
older people without structural heart disease, 
the number of PVCs>30/hour increases the risk of 
death and heart attack more than 2.5 times over 
5 years [17].

The most common cause of VCRD is coronary 
heart disease, especially in people over 35 years 
of age [13]. Given the high costs of military pilot 
training, valuable experience gained with age, 
and legal conditions shifting the retirement age 
for soldiers, the period of professional service in 
the coming years will be extended in Poland, and 
thus an increasing proportion of pilots will be old-
er soldiers, over 35 years of age. 

Besides coronary heart disease, there are other 
causes of ventricular rhythm disorders: congenital 
factors such as channelopathies or cardiomyopa-
thies, which play a major role in young people, 
and acquired/external factors such as myocarditis 
or various types of intoxicants [18].

In the diagnosis of ventricular arrhythmia, in 
addition to assessing its severity, eff orts are made 
to determine the risk of its recurrence and to de-
tect all organic heart diseases and extra-cardiac 
factors infl uencing its occurrence. 

The diagnostics and further management in 
case of diagnosis of ventricular rhythm disorders 
according to the guidelines of the European So-
ciety of Cardiology are presented in fi gure 2 [13].

The clinical descriptions presented illustrate the 
diagnostic approach and further decision-making 
in cases of ventricular rhythm disorders acciden-
tally detected in periodic examinations of pilots of 
the Polish Air Force. The rhythm disturbances oc-
curred in two phenotypically diff erent individuals, 
burdened with diff erent cardiovascular risks: the 
younger pilot, despite atherogenic dyslipidemia, 
abnormal fasting glycemia, and overweight, had 
a low risk of cardiovascular episodes according to 
the SCORE2 scale, while the older pilot with nu-
merous risk factors for premature atherosclerosis 
development belonged to the high-risk category. 

However, in the course of the diagnostics, it was 
the younger pilot who turned out to have a more 
advanced form of ventricular arrhythmia – numer-
ous ventricular extrasystoles. Besides 24-hour ECG 
Holter monitoring, imaging studies play a funda-
mental role in the diagnosis of ventricular arrhyth-
mia. A negative result of the imaging study sug-
gests primary electrical heart disease in patients 
with VCRD. Echocardiography is easily accessible 
and is the fi rst diagnostic tool for risk stratifi cation 
in assessing valvular diseases, coronary heart dis-
ease, and cardiomyopathies [6]. In the examined 
pilot, apart from concentric remodeling of the left 

Tab. 4.  Result of 24-hour Holter ECG monitoring.

HR Supraventricular 

arrhythmias

Ventricular arrhyth-

mias

Mean 58/min total 45 SVE total 1 VE

the Min. 39/min 1 pair SVE

Max. 100/min

HR – heart rate; SVE – supraventricular extrasystole; VE – ventricular extrasystole.

The result of the exercise test performed us-
ing the Bruce protocol was negative with average 
physical fi tness; no cardiac rhythm disturbances 
were observed during this test.

To exclude coronary artery disease, coronary CT 
angiography was also performed, which revealed 
no atherosclerotic changes.

Given the second-degree obesity with con-
comitant hypertension, an increase in physical ac-
tivity and diet modifi cation were recommended 
for weight reduction.

DISCUSSION

Ventricular rhythm disorders are often the fi rst 
manifestations of previously undiagnosed heart 
disease. In Poland, cardiovascular diseases still 
remain the most common cause of death. Ac-
cording to the latest epidemiological updates by 
the European Society of Cardiology, our country 
belongs to the group with a high population risk 
of cardiovascular diseases [19]. During annual peri-
odic examinations of military pilots, in addition to 
a medical examination and basic laboratory tests, 
a resting electrocardiographic recording, and for 
older pilots over 35 years of age, an electrocardio-
graphic exercise test, are performed to detect po-
tential heart diseases.

Ventricular rhythm disorders can be a symptom 
of structural heart disease or may occur without a 
clear cause. In the general population, they are 
found in standard ECG recordings in 2-7% of peo-
ple. In military pilots, they are registered much less 
frequently, only in 0.8% of cases [1,11]. This is mainly 
because military pilots are a selected group of peo-
ple who undergo electrocardiographic, echocar-
diographic, and electrocardiographic exercise test-
ing when qualifying for air service to exclude car-
diovascular system pathologies, and then they are 
subjected to regular periodic examinations at least 
once a year, including for heart diseases (an excep-
tion to this rule was the COVID-19 pandemic when 
some periodic examinations were suspended). 

Even the diagnosis of ventricular arrhythmia 
in a resting ECG, even in the form of a single ven-
tricular extrasystole, is considered an independ-
ent prognostic factor increasing the risk of death 
from cardiovascular causes and from any other 
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undesirable events related to cardiac rhythm dis-
turbances that would disrupt the pilot’s work [12]. 
One of the most recommended tests performed 
to exclude coronary artery disease is CT angiog-
raphy, which allows for a non-invasive anatomical 
assessment of the vessels [10]. Thanks to the use 
of contrast agents, it allows visualizing the lumen 
of the coronary arteries with quality comparable 
to coronary angiography [9]. 

In young people, among the most common 
causes of ventricular rhythm disturbances, pri-
mary electrical heart diseases and cardiomyopa-
thies, as well as myocarditis and coronary artery 
anomalies, predominate [15,20]. Cardiac MRI is the 
best test for assessing the heart muscle in terms 
of excluding cardiomyopathies and myocarditis. It 
provides the most accurate measurement of atrial 

ventricle, no signifi cant abnormalities were found 
in the echocardiographic examination. To assess 
the relationship between ventricular arrhythmia 
and exertion, an electrocardiographic exercise test 
was performed on him. This test, generally widely 
available, also provides clues to answer whether a 
given arrhythmia is idiopathic or related to heart 
disease. Features such as the occurrence of only 
single, monomorphic, premature ventricular con-
tractions, which subside with increasing exertion, 
suggest their benign nature and idiopathic cause 
[3]. In the examined pilot, only rhythm disturbanc-
es with the above characteristics were observed, 
which further allowed us to consider it highly 
probable that during fl ight, under exposure to 
numerous stress factors, including hypoxia signifi -
cantly intensifying arrhythmias, there would be no 

Fig. 2.  Algorithm for the management of patients with idiopathic premature ventricular contractions/ventricular 
tachycardia and non-apparent structural heart disease.

CCB - Calcium Channel Blocker; CMR - Cardiac Magnetic Resonance; ECG - electrocardiogram; LVEF - Left Ventricular Ejection Fraction; N - No; PVC 
- Premature Ventricular Contraction; RVOT - Right Ventricular Outfl ow Tract; SHD - Structural Heart Disease; VT - Ventricular Tachycardia; Y - Yes. 
1. Atypical presentation: e.g. older age, right bundle branch block morphology, sustained monomorphic VT consistent with re-entry. 
2. Symptoms should be relevant and related to PVC/VT. 
3. Origin suspected by ECG or confi rmed during electrophysiological evaluation. 
4. Consider re-evaluation in case of new symptoms or changes in patient clinical condition.
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ed during periodic examinations was an episodic 
event and did not recur in subsequent examina-
tions. The literature often emphasizes the fact of 
spontaneous variability in the occurrence of heart 
rhythm disturbances, hence control examinations 
can confi rm or exclude their permanent nature 
[2,8].

The possibility of antiarrhythmic treatment of 
military pilots, in terms of pharmacotherapy, is 
limited only to the use of beta-blockers, and in 
the case of more advanced forms of arrhythmia 
treatable by ablation, this method of therapy is 
also permissible. Hence, the greater importance 
in the group of military pilots is the prevention 
focused on controlling modifi able risk factors for 
cardiovascular diseases, such as maintaining prop-
er body weight, blood pressure, regular physical 
activity, and eliminating harmful habits such as 
smoking [1,7,21]. 

function, global and segmental systolic function 
of both heart chambers, and enables the detec-
tion of cardiomyocyte edema, fi brosis, infi ltration, 
and perfusion disorders [5,14,16]. In the pilot pre-
sented, a history of twice contracting the SARS-
CoV-2 virus with no heart rhythm disturbances in 
previous periodic examinations suggested past 
myocarditis and secondary changes in the myo-
cardium causing ventricular arrhythmia. A normal 
result of the MRI excluded structural heart muscle 
disease as the cause of ventricular rhythm distur-
bances, thus being the fi nal step before allowing 
the examined pilot to continue fl ying high-ma-
neuverability aircraft, for which the highest health 
requirements are set among all pilot classes.

In the case of the older pilot, despite metabolic 
syndrome, structural heart abnormalities found in 
the echocardiographic examination, and high car-
diovascular risk, the ventricular arrhythmia record-
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