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Coronary artery disease consƟ tutes one of the most signifi cant health threats for experien-
ced pilots over the age of 35. UnƟ l recently, a diagnosis of this disease in Poland resulted 
in the disqualifi caƟ on of a military pilot from fl ying. On 5 December 2023, signifi cant 
amendments were introduced to the RegulaƟ on of the Minister of NaƟ onal Defence 
concerning the assessment of fi tness for military service, which are of parƟ cular impor-
tance to military aviaƟ on. One of the key amendments is the possibility for pilots with 
coronary artery disease to conƟ nue fl ying duty. The aim of this arƟ cle is to analyze the 
new regulaƟ ons in the context of available scienƟ fi c data and their pracƟ cal implicaƟ ons 
for aviaƟ on medicine.

A comprehensive literature review was conducted using electronic databases such as 
PubMed® and Google Scholar, focusing on coronary artery disease and coronary ano-
malies, parƟ cularly within military populaƟ ons. The search included keywords such as: 
“coronary artery disease,” “coronary syndrome,” “myocardial infarcƟ on,” “coronary artery 
anomalies,” and “aerospace medicine.” Relevant studies addressing coronary artery dise-
ase in the context of military medical cerƟ fi caƟ on were included, and the latest clinical 
guidelines issued by aerospace medicine regulatory authoriƟ es were analyzed in order 
to provide context for the management of coronary artery disease and coronary artery 
anomalies in pilots.

The annual risk of a “cardiac event” for a male military pilot aged 35–54 is 0.15%, with 
myocardial infarcƟ on being the fi rst manifestaƟ on in 34% of cases. Research data highli-
ght the need for a comprehensive risk assessment in pilots with coronary artery disease, 
taking into account not only the degree of anatomical coronary artery stenosis but also 
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of coronary artery disease and coronary artery 
anomalies, parƟ cularly within military populaƟ ons. 
The search included keywords such as: “coronary 
artery disease,” “coronary syndrome,” “myocar-
dial infarcƟ on,” “coronary artery anomalies,” and 
“aerospace medicine.” Relevant studies addressing 
the issue of coronary artery disease in the context 
of military medical assessment were taken into 
account. In addiƟ on, the latest clinical guidelines 
developed by aerospace medicine regulatory au-
thoriƟ es were analyzed to provide context for the 
management of coronary artery disease and coro-
nary artery anomalies in military aviaƟ on service.

RESULTS

Coronary Artery Disease 
Coronary artery disease (CAD) is the leading 

cause of death worldwide, accounƟ ng for 19 mil-
lion deaths annually [18]. CAD is also a primary 
reason for denial or revocaƟ on of fl ying privileges 
in both military and civilian aviaƟ on [4,12,21]. Ath-
erosclerosis of the coronary arteries is the main 
cause of exercise-related cardiac events in individ-
uals over the age of 35 [17].

The overall burden of atherosclerosis and the 
presence of hemodynamically insignifi cant coro-
nary artery disease are part of a conƟ nuum as-
sociated with a higher incidence of events and an 
increased risk of death. In military fl ight crews, the 
impact of adverse cardiovascular factors may be 
intensifi ed by the specifi c condiƟ ons of the fl ight 

INTRODUCTION

On December 5, 2023, a number of signifi cant 
changes were introduced to the RegulaƟ on of the 
Minister of NaƟ onal Defense concerning the as-
sessment of fi tness for military service and the pro-
cedures of military medical boards. These changes 
are of parƟ cular importance to military aviaƟ on. 
The amendments had long been advocated for, 
including by medical examiners of the Military 
Aeromedical Board in Warsaw, in response to ad-
vancements in medicine and the evolving realiƟ es 
of military service.

One of the key revisions is the provision allow-
ing pilots diagnosed with coronary artery disease 
to conƟ nue their fl ying duƟ es. This change rep-
resents an important step toward the liberaliza-
Ɵ on of medical assessment regulaƟ ons, while also 
presenƟ ng physicians with new challenges related 
to risk evaluaƟ on and fl ight safety. Due to the po-
tenƟ al of congenital coronary artery anomalies to 
cause myocardial ischemia, these issues are pre-
sented together with those related to coronary 
artery disease. 

The aim of this arƟ cle is to provide a detailed 
discussion of the current regulaƟ ons (Table 1) 
in light of available scienƟ fi c data and their prac-
Ɵ cal implicaƟ ons for military aviaƟ on service [15].

METHODS

A comprehensive literature review was con-
ducted using electronic databases such as Pub-
Med® and Google Scholar, focusing on the issue 

funcƟ onal tests demonstraƟ ng ischemia, as well as the summed stenosis score, which is 
a beƩ er predictor of cardiac events than isolated stenoses. Following a detailed cardio-
logical evaluaƟ on and the fulfi llment of specifi c criteria, a return to fl ying duty is possible 
six months aŌ er a myocardial infarcƟ on. Congenital coronary artery anomalies, present in 
approximately 1% of adults, usually do not aff ect health. However, certain anomalies—such 
as the anomalous origin of the leŌ  coronary artery from the pulmonary artery (ALCAPA) 
or anatomical abnormaliƟ es of coronary artery origins (AAOCA, anomalous aorƟ c origin 
of a coronary artery)—can lead to serious symptoms and are considered a disqualifying 
factor for fl ying duƟ es. FuncƟ onal assessment of these anomalies to rule out myocardial 
ischemia is essenƟ al.

The conclusions emphasize the necessity of individualized risk assessment, taking into 
account the pilot’s role within the fl ight crew and the specifi c condiƟ ons of fl ight opera-
Ɵ ons. The changes introduced in Polish regulaƟ ons are consistent with widely accepted 
internaƟ onal standards, while also presenƟ ng new diagnosƟ c and cerƟ fi caƟ on challenges 
for physicians.

coronary artery disease, coronary syndrome, myocardial infarcƟ on, coronary artery ano-
malies, aerospace medicine, military medical assessment
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or by measuring the fracƟ onal fl ow reserve (FFR) 
during angiography. Such an evaluaƟ on is recom-
mended for any lesion causing greater than 50% 
narrowing [8]. It may be based on non-invasive 
tests, such as stress echocardiography, cardiac 
magneƟ c resonance imaging, or myocardial per-
fusion scinƟ graphy, or on invasive tesƟ ng during 
coronary angiography with direct FFR measure-
ment. There is also increasing availability of virtual 
FFR assessment in coronary CTA. If a signifi cant le-
sion is found—defi ned as FFR < 0.8 or confi rmed 
ischemia in non-invasive studies—and revasculari-
zaƟ on is not indicated, the pilot’s medical cerƟ fi ca-
Ɵ on for fl ight duƟ es should be suspended [4].

In addiƟ on to assessing the severity of individual 
stenosis, aerospace medicine literature and guide-
lines have introduced the concept of “summed 
stenosis index” [4,13]. In the U.S. Air Force pilot 
populaƟ on, severe coronary artery disease was 
iniƟ ally defi ned as any single stenosis >50%, with 
an associated annual major adverse cardiovascu-
lar event (MACE) rate of 2.2%. However, this group 
was quite heterogeneous due to the possibility 
of mulƟ ple coronary stenoses, prompƟ ng the de-
velopment of the summed stenosis index, which 
represents the total sum of all detected steno-
sis. For individuals with a summed stenosis value 
<50%, the annual MACE rate is 0.6%; for 50–120%, 
the risk is 1.1% per year; and for >120%, it increas-
es to 3% annually. MulƟ variate analysis has shown 
that the summed stenosis index is a beƩ er predic-
tor of MACE than family history, coronary artery 
calcium score, or a single lesion >50%. Several 
excepƟ ons have been idenƟ fi ed, namely: any sin-
gle stenosis >70%, two stenoses >50%, and/or leŌ  
main coronary artery stenosis >50%. Each of these 

environment and by operaƟ ons in hosƟ le seƫ  ngs 
with limited access to medical faciliƟ es, someƟ mes 
compounded by addiƟ onal hemodynamic conse-
quences in high-performance aircraŌ . For example, 
a 50% stenosis may not result in ischemia during 
a maximal treadmill stress test, but it could theoreƟ -
cally trigger myocardial ischemia under +9 Gz gravi-
taƟ onal acceleraƟ on in a high-performance aircraŌ .

It is recommended that decisions regarding 
the return to fl ight duty for a pilot with coronary 
atherosclerosis be based on a comprehensive risk 
assessment of in-fl ight incapacitaƟ on, which must 
fall below the acceptable risk threshold. This risk 
will depend not only on cardiological evaluaƟ on 
but also on the pilot’s operaƟ onal role within the 
aircrew. For a pilot in a two-person crew, the cur-
rently accepted level of risk—defi ned as the risk 
of incapacitaƟ on (inability to fl y)—is considered 
to be less than 1% per year. For pilots of high-per-
formance or single-seat aircraŌ  (fi xed- or rotary-
wing), the acceptable risk threshold is even lower. 
EsƟ maƟ ng this risk presents a signifi cant challenge 
for aeromedical cerƟ fi caƟ on, as data to support 
such assessments remain limited. Consequently, 
discrepancies exist among aviaƟ on authoriƟ es 
in diff erent countries, and even between licensing 
organizaƟ ons within the same country [6].

An internaƟ onal report on aerospace medicine 
issues recommends diff erenƟ aƟ ng management 
strategies based on the severity of coronary artery 
stenosis (Table 2) [4].

An anatomical assessment of coronary artery 
stenosis using computed tomography angiography 
(CTA) or coronary angiography is generally insuffi  -
cient to determine clinical signifi cance. This should 
be assessed by demonstraƟ ng myocardial ischemia 

§ 38.3 I A I B I C

Coronary artery disease N N Z/N

§ 38.4

History of myocardial infarction N N Z/N

§ 38.5

Other minor abnormalities in cardiac vascularization 
with normal clinical condition

N Z/N Z/N

I A is a subgroup that includes candidates for supersonic jet pilots as well as current supersonic jet pilots;
I B is a subgroup that includes candidates for pilots of subsonic aircraŌ , pilots of subsonic aircraŌ , candidates for pilots of turboprop aircraŌ  
equipped with an ejecƟ on seat, and pilots of turboprop aircraŌ  equipped with an ejecƟ on seat;
I C is a subgroup that includes candidates for pilots of turboprop aircraŌ , pilots of turboprop aircraŌ , candidates for pilots of transport aircraŌ , 
pilots of transport aircraŌ , candidates for helicopter pilots, helicopter pilots, individuals applying for enlistment in military service, and candidates 
for service in units or insƟ tuƟ ons where there are service posiƟ ons involving parachute jumps from alƟ tudes above 4,000 meters, soldiers serving 
in units or insƟ tuƟ ons where there are service posiƟ ons involving parachute jumps from alƟ tudes above 4,000 meters, and those designated for 
assignment to the aforemenƟ oned service posiƟ ons
in those units or insƟ tuƟ ons;
N – unfi t; Z – fi t.

Table 1.  RegulaƟ on of the Minister of NaƟ onal Defense of March 25, 2024, on the assessment of fi tness for military service and 
the procedures of military medical boards in these maƩ ers, Annex No.  2 I – List of diseases and defects considered 
in the assessment of fi tness for service in the air, ground fl ight support service, and aviaƟ on engineering service, 
along with the condiƟ ons for such assessments, Chapter X – Cardiovascular System.
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The Coronary Artery Calcium Score (CACS) is 
another parameter that has found uƟ lity in aero-
space medicine for evaluaƟ ng the extent of coro-
nary artery atherosclerosis. Based on studies con-
ducted for the United States Air Force (USAF), 
a CACS of 10–99 corresponds to an annual MACE 
risk of approximately 0.5%, while a CACS >100 cor-
relates with a summed stenosis >50% and an an-
nual MACE risk exceeding 1% [8]. The CONFIRM 
CTCA registry demonstrates a similar correlaƟ on 
between CACS and stenosis severity and the asso-
ciated increase in MACE risk [3]. However, a study 

scenarios carries an annual MACE risk >3% and 
should be considered disqualifying for conƟ nued 
fl ight duƟ es [8]. According to civil aviaƟ on regu-
laƟ ons in the United Kingdom, a pilot’s license is 
revoked if two or more coronary artery stenoses 
between 30% and 50% are idenƟ fi ed. In the U.S. 
Air Force, fl ying restricƟ ons are imposed when the 
summed stenosis index exceeds 50%. An algorithm 
for evaluaƟ ng the severity of coronary artery dis-
ease and guiding management—based on both the 
degree of arterial narrowing and funcƟ onal assess-
ment using FFR—is presented in Figure 1.

Stenosis (%) FFR Annual MACE (%) Pilot aircrew disposition

Heamodynamically signifi cant ≥70 <0.8 >3.0 Grounded †

Single vessel obstructive (non-heamodynamically signifi -
cant)

50–69 >0.8 1.0–3.0 With restrictions ‡ §

Single vessel non-obstructive 30–49 >0.8 1.0–3.0 With restrictions ‡

Luminal irregularities Up to 30 >0.8 0.5–1 Unrestricted possible ‡

Aggregate stenosis: severe ≥120 N/A >3.0 Grounded †

Aggregate stenosis: moderate 50–119 N/A 1.0–3.0 With restrictions ‡

Aggregate stenosis: mild <50 N/A 0.5–1.5 Unrestricted possible ‡

Left main stenosis: signifi cant 30–49 N/A 1.0–3.0 With restrictions ‡ §

Left main stenosis ≥50 N/A >3.0 Grounded †

Table 2.  Classifi caƟ on of coronary artery disease for aerospace medicine purposes.

† Without revascularizaƟ on; a return to fl ight (in a limited capacity) may be possible aŌ er revascularizaƟ on.
‡ With intensive risk factor modifi caƟ on and close monitoring, a limited return to fl ight duƟ es may be possible, depending on the risk threshold ac-
cepted by the relevant regulatory authority.
§ There is signifi cant variaƟ on in how diff erent agencies approach this issue. The Federal AviaƟ on AdministraƟ on would permit fl ight duƟ es with 
restricƟ ons, while the European Union AviaƟ on Safety Agency would permanently ground the aircrew.
FFR – fracƟ onal fl ow reserve 
MACE – major adverse cardiovascular event

Fig. 1.  Management algorithm for military pilots with coronary artery disease. Fly with restricƟ ons – restricƟ ons include 
mulƟ -crew operaƟ ons and exclusion from high-performance or single-seat aircraŌ .
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the pilot’s license should be suspended due to the 
resulƟ ng unacceptably high MACE risk [5].

Coronary Artery Anomalies
Congenital coronary artery anomalies (CAAs) 

occur in approximately 1% of adults [7]. They are 
most oŌ en idenƟ fi ed incidentally during coronary 
artery imaging performed via convenƟ onal coro-
nary angiography or computed tomography (CT). 
Most coronary artery anomalies are benign ana-
tomical variants that do not aff ect an individual’s 
health. However, some may cause symptoms such 
as angina-like chest pain, dyspnea, arrhythmias, 
syncope, or even sudden cardiac death. In athletes 
under 35 years of age, congenital coronary anom-
alies are the second most common cause of sud-
den death [10]. Some anomalies are recognized 
as contraindicaƟ ons to compeƟ Ɵ ve sports parƟ ci-
paƟ on and should similarly be considered medi-
cal disqualifi ers for aviaƟ on duƟ es. Among the 
potenƟ ally dangerous anomalies are: anomalous 
origin of the leŌ  coronary artery from the pulmo-
nary artery (ALCAPA) and anomalous aorƟ c origin 
of a coronary artery (AAOCA) [2].

IniƟ al and periodic evaluaƟ ons in pilots current-
ly do not include rouƟ ne assessment of coronary 
artery anatomy. At present, asymptomaƟ c pilot 
candidates or acƟ ve-duty pilots do not undergo 
imaging tests aimed at idenƟ fying coronary anom-
alies. In asymptomaƟ c individuals, these anomalies 
can be suspected only indirectly, based on fi ndings 
such as: arrhythmias on electrocardiogram (ECG), 
posiƟ ve exercise ECG stress test, or regional wall 
moƟ on abnormaliƟ es detected by echocardiogra-
phy (ECHO). Because of this, coronary anomalies 
are most oŌ en discovered incidentally, during im-
aging performed for unrelated reasons.

Such incidental fi ndings—parƟ cularly if the 
anomaly has never produced symptoms—may 
pose interpretaƟ ve challenges for military aero-
medical evaluaƟ on boards. Management in these 
cases should be guided by established cardiology 
recommendaƟ ons regarding known anomalies, 
or based on funcƟ onal assessment of newly de-
tected anomalies, in order to rule out myocardial 
ischemia. If funcƟ onal tesƟ ng confi rms that the 
anomaly does not impair myocardial perfusion, it 
should not be considered grounds for disqualifi ca-
Ɵ on from fl ight service.

CONCLUSIONS

The amendment of Polish medical cerƟ fi ca-
Ɵ on regulaƟ ons allowing Class IC pilots diagnosed 
with coronary artery disease (CAD) or with a his-

conducted on BriƟ sh military pilots found that 4% 
of those with a CACS of 0 had >50% stenoses de-
tected on CTCA, highlighƟ ng the limitaƟ ons of relying 
solely on calcium scoring to detect signifi cant coro-
nary lesions [14].

The risk of MACE is infl uenced not only by the 
anatomical severity of stenosis but also by the 
management of modifi able atheroscleroƟ c risk 
factors. MACE risk reducƟ on can be achieved, for 
example, by lowering cholesterol levels. StaƟ ns—
widely available, eff ecƟ ve, and inexpensive—have 
been shown to safely reduce cholesterol and are 
considered safe for use in all pilots [1,4]. AddiƟ onal 
MACE risk miƟ gaƟ on strategies include: regular ex-
ercise, smoking cessaƟ on, opƟ mal treatment of hy-
pertension, achieving a healthy body weight, and 
dietary modifi caƟ ons [16].

ObservaƟ onal studies by American research-
ers have shown that the annual risk of a cardiac 
event in male military pilots aged 35–54 years is 
approximately 0.15%. For 34% of those aff ected, 
myocardial infarcƟ on (MI) is the fi rst manifestaƟ on 
of coronary artery disease [8]. An MI is a disquali-
fying event for all pilots, necessitaƟ ng temporary 
suspension from fl ight duƟ es. However, current in-
ternaƟ onal and U.S. aviaƟ on cardiology guidelines 
allow for a return to fl ying aŌ er MI under specifi c 
condiƟ ons [5,8]. This may occur no earlier than 6 
months post-event, provided the following criteria 
are met:
– normal leŌ  ventricular ejecƟ on fracƟ on (LVEF), 
– absence of ischemia on funcƟ onal tesƟ ng,
– opƟ mal management of coronary artery dis-

ease and all cardiovascular risk factors,
– fl ight restricted to low-performance aircraŌ  

(with maximum G-forces up to +2.5 Gz) and 
mulƟ -crew operaƟ ons,

– and regular cardiology follow-up.
Recommended funcƟ onal imaging tests post-

MI for assessing ischemia include: single-photon 
emission computed tomography (SPECT), stress 
echocardiography, positron emission tomography 
(PET), and stress cardiac magneƟ c resonance im-
aging (MRI). These methods are highly sensiƟ ve 
and specifi c for detecƟ ng ischemia and localizing 
its extent. Standard exercise ECG tesƟ ng is not 
recommended, as its sensiƟ vity for detecƟ ng is-
chemia is only approximately 45% [5]. In addiƟ on 
to funcƟ onal tesƟ ng, pilots should also undergo: 
24-hour Holter monitoring and echocardiography 
as part of rouƟ ne follow-up. If a pilot fails to com-
ply with prescribed medicaƟ on regimens, or does 
not achieve adequate control of blood pressure, 
cholesterol, body weight, or smoking cessaƟ on, 
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Advances in pharmacotherapy—including an-
Ɵ thromboƟ c agents, anƟ -infl ammatory drugs, 
staƟ ns, and novel lipid-lowering, metabolic, and 
anƟ -obesity medicaƟ ons—have signifi cantly im-
proved survival in paƟ ents managed conservaƟ vely. 
As a result, the benefi ts of early invasive interven-
Ɵ ons have become more diffi  cult to demonstrate 
[11]. Nevertheless, revascularizaƟ on, parƟ cularly 
through percutaneous coronary intervenƟ on (PCI), 
remains a key therapeuƟ c strategy in paƟ ents with 
hemodynamically signifi cant coronary stenosis and 
a high risk of cardiovascular events. In such cases, 
this intervenƟ on not only alleviates symptoms but 
may also prevent spontaneous myocardial infarc-
Ɵ on and cardiac death, and in select paƟ ent popu-
laƟ ons, may improve long-term survival [20].

These therapeuƟ c advances and the associated 
improvements in prognosis have direct implica-
Ɵ ons for the medical management of military pi-
lots diagnosed with coronary artery disease. The 
possibility of eff ecƟ vely controlling the disease 
through pharmacologic treatment and/or invasive 
procedures makes it feasible, in selected cases, to 
maintain fl ight fi tness, in accordance with current 
medical cerƟ fi caƟ on standards.

tory of myocardial infarcƟ on (MI) to conƟ nue fl ight 
duty is consistent with the current body of litera-
ture on the management of these condiƟ ons. Due 
to the considerable variability in the clinical con-
sequences of prior myocardial infarcƟ on and coro-
nary artery disease—including diff erences in the 
degree of coronary artery stenosis and the extent 
of atheroscleroƟ c burden—this analysis may serve 
as a valuable aid in the decision-making process for 
military aeromedical cerƟ fi caƟ on boards.

The current cerƟ fi caƟ on regulaƟ ons, which per-
mit Class I B and I C pilots diagnosed with coronary 
artery anomalies to remain on acƟ ve fl ight status, 
are likewise aligned with internaƟ onal guidelines 
available in the medical literature.

Ongoing advances in the treatment of coronary 
artery disease, improved idenƟ fi caƟ on of risk fac-
tors, and the development of tools for monitor-
ing disease progression have enabled eff ecƟ ve 
intervenƟ ons that have signifi cantly improved 
paƟ ent prognosis. A modern approach to primary 
prevenƟ on, incorporaƟ ng both lifestyle modifi ca-
Ɵ ons and pharmacologic therapy in accordance 
with contemporary clinical guidelines, has led to 
a reducƟ on in the age-standardized incidence rate 
of coronary atherosclerosis among paƟ ents with 
suspected chronic coronary syndrome (CCS) [20].
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