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Opsporen van coronairlijden bij cliënten met een laag risico

in een risicovol beroep

Voorkomen van het ongeval?
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Senior Vliegerarts, AME, DAvMed

Tweede CardioExpertSymposium LuchtvaartCardiologie



2 CardioExpertSymposium Luchtvaart Cardiologie
19 april 2024

Potentiële belangenverstrengeling Geen

Voor bijeenkomst mogelijk

relevante relaties met bedrijven

Koninklijke Luchtmacht

FXT Medical Services

NVvLG

Sponsoring of onderzoeksgeld

Honorarium of andere (financiële) 

vergoeding

Aandeelhouder

Andere relatie, namelijk é

Geen vermeldingen
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Sprekersinformatie
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Research (AEOLUS / F-35 / NATO HFM / PhD)
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RecentIncidents
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The 59-year-old pilot was 

identified as Ķl­ehinPehlivan
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{ƻΧ ǿƘŀǘ ŀōƻǳǘ ǘƘŜ м҈ ǊǳƭŜΚ



13 Tweede CardioExpertSymposium Luchtvaart Cardiologie
25 april 2025

The 1% rule

Prevalence of ischaemic heart disease in the USA by age and gender. The 

prevalence of ischaemic heart disease is lower in women than in men in 

most classes of age. From the Heart Disease and Stroke Statisticsð2007 

Update
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Higher incidence of major adverse cardiac events in-flight?

YES?

NO?

MAYBE?
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.ƻȅƭŜΩǎLaw(1662)
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IŜƴǊȅΩǎ [ŀǿ όмулоύ

Dissolved gas
IŜƴǊȅΩǎ constant
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Pressure cabin airplane (~8000 feet)

[ŀǿǎ ŎƻƳōƛƴŜŘΧ
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Military stresses of flight: G-Forces!
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SUSPECT study

Screening for Coronary Artery Disease USing Primary Evaluation with 
Coronary CTA in Aviation Medicine
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Risk for medical incapacitation must be <1%

üIn 25% of cases, myocardial infarction/sudden death is the first symptom of CAD!

Aeromedical examination to prevent incapacitation:

Á Audiogram

Á Pulmonary Function Testing

Á Labs, incl cholesterol

Á Resting ECG

Á OphtalmologicalExam

Á Physical Exam

ü Exercise ECG with VO2max

SUSPECT study rationale
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ü Military Aircrew = low-risk population, with a high-risk occupation

CT as a one-time screening tool for aircrew?

CTA to detect aeromedically relevantCAD:

Å/!/{ җмлл 

Å!ƴȅ ǎǘŜƴƻǎƛǎ җрл҈

Å A left main stenosis >30%

Å!ƴ ŀƎƎǊŜƎŀǘŜ ǎǘŜƴƻǎƛǎ җмнл҈

SUSPECT study rationale
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SUSPECT ςCT Calcium Scoring
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50 yo pilot
Coronaryartery calcium score (CACS)
Agatston score: 449 ( 98th MESA percentile)
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SUSPECT ςCT Angiography: stenosis grade & plaque features

Coronary Artery Disease - Reporting and Data System (CAD-RADS)
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1. Calcium Score
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1. Calcium Score

Å Calcium = plaque

Å So, no calcium = no plaque..?

ñLong-term endurance athletes will develop 

CAC and predominantly calcific plaques 

that cannot be explained by typical 

mediators of coronary artery diseaseò

AengevaerenVL, MosterdA, BraberTL, PrakkenNHJ, 
DoevendansPA, GrobbeeDE, Thompson PD, EijsvogelsTMH, 

VelthuisBK. Relationship between lifelong exercise volume and 
coronary atherosclerosis in athletes.Circulation. 2017;136;138ς

148. doi: 10.1161/CIRCULATIONAHA.117.027834.
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2. Stenosis grade

PasterkampG, SchoneveldAH, van WolferenW, Hillen B, ClarijsRJ, 
Haudenschild CC, Borst C. The impact of atherosclerotic arterial 

remodeling on percentage of luminal stenosis varies widely within the 
arterial system. A postmortem study.ArteriosclerThrombVascBiol. 1997 

Nov;17(11):3057-63. doi: 10.1161/01.atv.17.11.3057. PMID: 9409293.
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1. Low-attenuation plaque, average density <30 HU 

2. Positive remodeling 

3. Napkin-ring sign 

4. Spotty calcification

2

4

HU: Hounsfield Units

Adapted from Radiology Assistant,
CsillaCeleng, Richard Takx, Robin Smithuisand Tim Leiner

31

3. Presence of High-Risk Plaques
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49 yo pilot
CoronaryCT angiography
AtherosclerosisLAD with >50% stenosis

LM and LAD LM and LAD LM andLAD
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SUSPECTstudy results
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ñRisk assessment in these patients will 

highlight the need for early and prolonged 
intervention on risk factorsò

ñGlobal risk assessment is particularly 

useful in young and middle-aged adults 

for assessing relative risk and absolute 
long-term riskò
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Non-Modifiable Risk Factors:

ÅAge

ÅSex (M>F)

ÅFamily History

ÅEthnic Background

Risk Factors
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Non-Modifiable Risk Factors:

ÅAge

ÅSex (M>F)

ÅFamily History

ÅEthnic Background

Modifiable Risk Factors:

ÅHigh Cholesterol

ÅHigh Blood Pressure

ÅSmoking

ÅDiabetes

ÅObesity

ÅPoor diet

ÅPhysical Inactivity

ÅPsychosocial (stress)

Č OTHER RISKS?

Risk Factors
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Risk Factors

άCƻǊ ŀ Ŏƭŀǎǎ м ƳŜŘƛŎŀƭ ŎŜǊǘƛŦƛŎŀǘŜΣ ŜǎǘƛƳŀǘƛƻƴ ƻŦ ǎŜǊǳƳ ƭƛǇƛŘǎΣ ƛƴŎƭǳŘƛƴƎ 
cholesterol, shall be required at the initial examination, and at the 
first examination after having reached the age of 40Φέ

MED.B.010 Cardiovascular System
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Risk Factors
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Risk Factors

van Daalen KR, Zhang D, KaptogeS, PaigeE, Di Angelantonio
E, PennellsL. Risk estimation for the primary prevention of 
cardiovasculardisease: considerationsfor appropriate risk 

predictionmodel selection. Lancet GlobHealth. 2024 
Aug;12(8):e1343-e1358. doi: 10.1016/S2214-

109X(24)00210-9. PMID: 39030064; PMCID: PMC11283887.
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Casereport from SUSPECT

Å 41-year-old male pilot

Å PMH: appendectomy at age 33

Å No known risk factors

- 5 Units alcohol per week

- Never smoked

- No medication

- BMI 24.2

Å No family history of premature CAD

Å Athletic

- Running, ice skating 
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Casereport from SUSPECT

Å 41-year-old male pilot

Å Physical; unremarkable, resting heart rate 36 (ECG), RR 142/89

Å Lab:
- TC 4,4 mmol/L

- TG 0,7 mmol/L

- HDL 1,3 mmol/L

- LDL 2,8 mmol/L

Å ECG: normal

Å xECG: VO2 max of 42.5

Å/¢ ŀƴƎƛƻƎǊŀǇƘȅΧ

ü CACS 12.5

ü LAD 25% stenosis

Č Referral to hematologist
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Take home message

Å!ŜǊƻƳŜŘƛŎŀƭ ŜȄŀƳ ŦƻǊ ǇǊŜǾŜƴǘƛƴƎ ƛƴŎŀǇŀŎƛǘŀǘƛƻƴΧ

Å Acute incapacitation

ü Detect illness, anomalies (low prior probability)

Å Long-term prevention

ü Help prevent early career termination

ü Life style advice & life style change (yearly)

Č Prevent the accident before it happens?

CURRENT
RISK SCORES
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