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Abstract: The exponential growth of commercial flights
has resulted in an explosion of air travelers over the last
few decades, including passengers with a wide range of
cardiovascular conditions. Notwithstanding the ongoing
COVID-19 pandemic that had set back the aviation
industry for the next 1-2 years, air travel is expected to
rebound fully by 2024. Guidelines and evidence-based
recommendations for safe air travel in this group vary,
and physicians often encounter situations where opin-
ions and assessments on fitness for flights are sought.
This article aims to provide an updated suite of recom-
mendations for the aeromedical disposition of passenger
with common cardiovascular conditions, such as ische-
mic heart disease, congestive heart failure, valvular
heart disease, cardiomyopathies, and common arrhyth-
mias. (Curr Probl Cardiol 2021;46:100768.)

Introduction

he first part of this series introduced' the key aerospace princi-
ples and evidence relevant for the attending physician to develop
an understanding of the various factors that impact cardiovascu-
lar health for the commercial passenger. Building on this, part 2 of the
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review focuses on practical recommendations for specific cardiovascular
conditions.

The following sections detail the author’s recommended approach to
evaluate fitness-for-flight for common cardiovascular ailments and proce-
dures. In general, such circumstances subject the affected individual to a
heightened risk of recurrent events or complications, which tapers over
time. The more hazardous the initial cardiac injury or intervention, the
more critical the early phase of convalescence, and sufficient interval
should lapse before the patient can participate in activities that predispose
them to an increased likelihood of relapse or aggravation. The factors
affecting recovery or recurrences are protean and challenging to predict,
and medical advice on fitness to fly provided to the air traveler is often
based on clinical judgment after a comprehensive assessment to identify
and address all mitigatable risks.”©

Medical Clearance Requirements

The International Aviation Transport Association states the following
general criteria® for airlines to ensure a passenger obtains the requisite
medical clearance for flight if he/she:

1. suffers from any disease which is believed to be actively contagious
and communicable; or

2. is likely to be a hazard or cause discomfort to other passengers
because of the physical or behavioral condition; or

3. is a potential risk to the safety or punctuality of the flight, including
the possibility of flight diversion or an unscheduled landing; or

4. is incapable of caring for himself/herself and requires special assis-
tance; or

5. has a medical condition which may be adversely affected by the
flight environment.

In general, passengers with cardiovascular conditions, either acute or
chronic, fall under the categories described above in points 4 and 5. From
various guidelines and consensus documents, the following absolute car-
diovascular contraindications for commercial flights are extracted and
highlighted in Table 1.>*” This list is not exhaustive, and clinicians
need to assess the passengers on a case-by-case basis to determine their
fitness for flight.
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Table 1. Absolute cardiovascular contraindications for commercial flights

Absolute cardiovascular contraindications for commercial flights>*7*°

Uncomplicated myocardial infarction Coronary artery bypass graft surgery within 2
within 2 weeks weeks*

Complicated myocardial infarction within Acute decompensated cyanotic heart disease
6 weeks (including Eisenmenger Syndrome)

Unstable angina Uncontrolled hypertension

Acute decompensated heart failure Unrepaired Stanford Type A aortic dissection’

Severe symptomatic valvular heart Resuscitated cardiac arrest secondary to
disease' arrhythmic collapse, without an implanted ICD

and with left ventricular ejection fraction (EF)
persistently <35% or without a reversible/
correctable cause, within 6 months*
Uncontrolled ventricular or
supraventricular arrhythmias

*This includes other open-heart surgeries such as valvular repair/replacement, pericardial and
thoracic aorta operations efc.

1To assess in tandem under heart failure category if ejection fraction <40%.

TAuthor’s suggestions.

As the first step of evaluation, once a passenger is assessed to have any
of the above contraindications, air travel must be deferred, and the extant
clinical condition addressed in a timely manner by the attending specialist.

Ischemic Heart Disease

Ischemic heart disease (IHD) is one of the commonest cardiovascular
conditions among air travelers. The risk of in-flight medical emergencies
arising from the underlying disease, potentially provoked by the stress of
flight,'' remain the topmost concern for airlines, physicians, and passengers.

Chronic Coronary Syndromes

Chronic coronary syndromes (CCS), previously known as stable IHD
or stable coronary artery disease,'”'” represent the largest subset amongst
the various manifestations of IHD, but prevailing evidence suggests that
anginal episodes are rarely triggered or worsened purely from the flying
environment.”” This is significantly contributed by the relative sedentari-
ness during flying, mitigating any crossing of activity thresholds that
would otherwise precipitate ischemia.

Guidelines from major cardiovascular societies (American College of
Cardiology, European Society of Cardiology) do not specifically recom-
mend routine pre-flight stress testing in patients with CCS.'*'* However,
any recent worsening or development of new ischemic symptoms despite
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Table 2. Aeromedical recommendations for CCS

Condition Elaboration Aeromedical
recommendation(s)
Chronic coronary syndrome CCSI1—1I* Unrestricted for flight
on medical therapy CCs 1 Consider airport assistance
(including remote history and in-flight supplemental
of angioplasty / bypass oxygen
graft surgery >6 months, CCS IV Unfit for flight

or prior myocardial
infarction >6 months)
Chronic coronary syndrome
post elective angioplasty
(uncomplicated)

Chronic coronary syndrome
post elective angioplasty
(complicated)

Chronic coronary syndrome
post elective coronary
artery bypass graft
(CABG) surgery

Complex angioplasty — left
main stenting, bifurcation
stenting, multiple stents,
use of intra-aortic balloon
counter pulsation pump
during procedure

Simple angioplasty

Complications from
angioplasty — dissection,
perforation, vascular
access problems
(bleeding/haematoma
etc.)

Presence of all of the
following;:

- Asymptomatic or minimal
symptoms

- Haemodynamically stable

- Electrically stable'

- Good wound healing

Fit for flight after 5 days to
1 week

Fit for flight after 48-72 h
Unfit for flight
Consult cardiologist and
aviation medicine
specialist

Fly after 10-14 days

*Canadian cardiovascular society grading of angina pectoris.'”

+No uncontrolled dysrhthmias such as atrial fibrillation with rapid ventricular rate, frequent non-
sustained ventricular tachycardia, sustained ventricular tachycardia, high grade conduction
defects, or pauses efc

adherence to medications should prompt further cardiac evaluation, and
any travel plans must be suspended until the patient is properly assessed."”
Table 2 summarizes the aeromedical recommendations for the various
CCS conditions™*"'>? regarding fitness for commercial passenger
flights, and does not apply to dedicated aeromedical evacuation sorties.

Acute Coronary Syndromes

Acute coronary syndromes (ACS) encompass the spectrum of unstable
angina pectoris (UAP), non-ST elevation myocardial infarction
(NSTEMI), and ST-elevation myocardial infarction (STEMI).”S'21 Given
the acute and damaging nature of the cardiac insult, and the potential to
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develop post infarct complications, this population constitutes a height-
ened risk group for air travel especially in the ab initio window following
the cardiac event.”>>”

Various documents have attempted to organize and sense-make the
heterogeneous literature and data on cardiovascular safety of air travel
following ACS, but quality studies adequately powered to assess out-
comes are practically nonexistent. Therefore, existing aeromedical rec-
ommendations are understandably inferred from theoretical mechanistic
insights of in-flight stressors on passengers,”* coupled with the more
prevalent knowledge of clinical outcomes post ACS. Given how tenuous
such recommendations on fitness-to-fly are reached, in subsequent
updates of the NSTEMI guidelines,'® the American College of Cardiol-
ogy removed the statements on air travel post-NSTEMIL* previously
included in an earlier version.”” Evolving risk appetites of patients, physi-
cians, airlines, regulatory authorities, and professional bodies have also
led to more compressed time windows post-ACS to allow passengers to
fly.””***” This is supported by emerging evidence that a significant por-
tion of patients revascularized early and invasively (predominantly via
angioplasty) has nominal risk of adverse events after day 2 of ACS.”

As the clinical predictors of patient outcomes with ACS are multiface-
ted and sometimes dynamic (including age, resting heart rate, residual
ventricular function, extent of coronary disease, and the degree of revas-
cularization performed” "), applying selected nonmodifiable elements
combined with appropriate risk calculators (such as the Zwolle risk
score’”), for further risk stratification to determine flying fitness post-
ACS appears to be a reasonable and prudent strategy.’* Table 3 summa-
rizes the aeromedical recommendations for ACS with regards to fitness
for conventional commercial air travel, assimilated from various guide-
lines, studies and expert opinion pieces.*:*/-1¢-24-20-30-40

Heart Failure and Cardiomyopathies

In general, the presence of heart failure does not necessarily lead to a
no-fly status, especially if the patient is functionally stable (NYHA I and
1T inclusive) in the preceding 4-6 weeks prior to air travel.” This extends
to even those with significant left ventricular systolic impairment, who

* “Air travel within the first 2 weeks of Ml should be undertaken only if a patient has no angina, dyspnea, or
hypoxemia at rest or fear of flying, flies with a companion, carries NTG, and avoids rushing and increased
physical demands of travel. Low-risk patients with UA/ NSTEMI who are revascularized and otherwise stable
may accelerate their return to work, driving, flying, and other normal activities (often, within a few days).”
Extracted from the ACC/AHA 2007 guidelines for the management of patients with unstable angina/non
ST-elevation myocardial infarction. This statement was not included in the 2014 guidelines.
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Table 3. Aeromedical recommendations post-ACS

Condition Elaboration Aeromedical
recommendation(s)
Post-ACS Presence of ALL of the following:  Fly after 1 week (thrombolysis
(uncomplicated) - Asymptomatic or minimal or medical therapy
symptoms only) + consider predischarge
- EF >50% stress test in consultation

- Age <65 years
- Electrically stable*
- No mechanical complications
Post-ACS (mild
complications) - Mild symptoms (CCS IIl,
NYHA I-11)
- EF 40-50%
Post-ACS (intermediate
complications) - Moderate symptoms
(CCS -V, NYHA 1I-IV)

- EF <40%

Post-ACS (severe
complications)

Presence of any unresolved
complications:

- Mechanical complications
(ventricular septal/papillary
muscle/free wall rupture)

- Electrical complications (recur-

rent VT/VF, atrial fibrillation

with rapid ventricular rate, high

grade conduction defects or
pauses)

Presence of ALL of the following;:

- Asymptomatic or minimal
symptoms

- Haemodynamically stable

- Electrically stable*

- Good wound healing

Any complications or instability

Post CABG (emergent/
semiemergent after
ACS)

Presence of ANY of the following
post-op or post discharge:

- Moderate symptoms
(NYHA 11I-1V)

- EF <40%

Presence of ANY of the following:

Presence of ANY of the following:

with cardiologist
Fly after 3 days (post
angioplasty)

Fly after 10-14 days

Fly only if medically necessary
(e.g. transfer to tertiary level
medical facilities) after 4-6
weeks + consider airport
assistance, medical
escort,>® and/or in-flight
supplemental oxygen

Unfit for flight
Consult cardiologist and
aviation medicine specialist

Fly after 10-14 days

Unfit for flight
Consult surgeon, cardiologist
and aviation medicine
specialist

Fly only if necessary after 4-6
weeks + consider airport
assistance, medical escort,
and/or inflight supplemental
oxygen

*No uncontrolled dysrhthmias such as atrial fibrillation with rapid ventricular rate, frequent non-
sustained ventricular tachycardia, sustained ventricular tachycardia, high grade conduction

defects or pauses efc.
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were shown to be able to tolerate mild levels of hypoxia in the aircraft
cabin environment.”' "’ Acute decompensation or recent hospitalization
poses the highest risk group,™* and careful assessment and optimization
of their cardiac status must be made before prescribing fitness for flight.
Broadly, valvular heart disease and the array of cardiomyopathies (infil-
trative, restrictive, hypertrophic, toxins related, Takotsubo, peripartum,
postinfectious etc.)*”** adhere to the same principles of functional evalu-
ation for clinical stability before air travel,”® and can be considered under
the heart failure paradigm.

During an episode of acute decompensation, it is critical for all correct-
able derangements (such as electrolyte imbalances, endocrine disorders,
medications noncompliance, uncontrolled hypertension, fluid and salt
indiscretion, dehydration, acute viral illnesses etc) to be addressed, with a
period of observation to ensure clinical stability.”’ " Equally important
is the appropriate institution of primary or secondary preventive measures
via insertion of implantable cardioverter defibrillator devices (ICDs)
when the situations demand for them: (1) persistently depressed EF meet-
ing ICD criteria, or (2) resuscitated cardiac arrest without a correctable or
reversible cause.**"%!

Special mention is made of mechanical circulatory support equipment
such as the left ventricular assist device (LVAD) as destination or bridg-
ing therapy,””>* in view of the growing number of patients with such
implanted hardware.”® Generally, despite the troubling appearance of the
device, passengers with LVADs and stable clinically are considered safe
to fly, and no interactions or interference between LVADs and security
screening devices or in-flight avionics have been reported.” >’

Table 4 summarizes the aeromedical recommendations for heart fail-

ure with regards to fitness for conventional commercial air
travel 4,6,7,16,26,36,37,48,58

Arrhythmias, Cardiac Implantable Electronic Devices,
and Invasive Electrophysiological Procedures

Prevailing guidelines on air travel safety focus predominantly on
patients shortly after cardiac implantable electronic devices (CIEDs)
procedures,**"*°*° and detailed advisories on active dysrhythmias or
post invasive electrophysiological interventions are usually summarily
recommended fit to fly so long as “stable” or “uncomplicated.” This is
currently inadequate as an assortment of clinical scenarios and severity
spectrum may be encountered for different patients, and a more compre-
hensive matrix is required to guide the attending physician for better
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Table 4. Aeromedical recommendations for heart failure

Condition Elaboration Aeromedical Recommendation(s)
Acute decompensated NYHA IV Unfit for flight (does not apply to dedicated
heart failure (ADHF) aeromedevac flights that are ICU-equipped)

Allow 6-8 weeks of recovery post discharge
before re-evaluation

Stable chronic heart NYHA -l Unrestricted for flight
failure (mild)
Stable chronic heart NYHA I Consider airport assistance and in-flight
failure (moderate) supplemental oxygen
Stable chronic heart NYHA IVa (ambulatory Defer nonessential travel
failure (severe) class IV) Consult cardiologist and aviation medicine
specialist

Strongly advise airport assistance and in-
flight supplemental oxygen

Left ventricular Recently implanted Defer nonessential travel until at least 8
assistance device weeks postoperative
(LVAD) Consult heart failure cardiologist and

aviation medicine specialist
Strongly advise airport assistance, medical
escort, and/or in-flight supplemental
oxygen

After 3-6 months Defer non-essential travel
Consider airport assistance and not to
travel alone
Consult heart failure cardiologist and
aviation medicine specialist

General advice Bring along LVAD card, medical memos and
reports for security clearance at
immigration and security checks
Check INR at least 24-48 h preflight
Maintain hydration, avoid caffeinated
beverages
Carry on-board extra LVAD batteries (fully
charged)®®
Call ahead and liaise with LVAD
experienced centre(s) at destination

decision making. A preflight 12-lead electrocardiogram should preferably
be performed as a routine during the clinical evaluation for flight fitness.

Post CIED Pneumothorax

The insertion of permanent pacemakers and implantable cardioverter
defibrillators invariably involve central venous access, with pneumothorax
being a recognized complication from this approach.’*®" Chest
X-rays are routine after CIEDs implantations, and besides ensuring proper
lead positions, clinicians must also examine the images carefully to detect
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small pneumothoraces, due to the inherent risk of gas expansion at altitude
that may compromise respiratory function,’” or in rare occurrences,
develop into a life-threatening tension pneumothorax. Any active pneumo-
thorax is a contraindication for flight. However, there is consensus amongst
guidelines and professional bodies that it is safe to undertake commercial
air travel 2 weeks following the resolution of a pneumothorax.* 720364

Environmental CIED Interactions

Electromagnetic interference (EMI) from airport security scanners are
known to potentially cause inhibition of pacing,’°® which would be
disastrous for a patient who is pacing dependent. However, such occur-
rences are rare and larger studies refute any significant EMI on CIEDs for
either handheld or walk-through metal detectors of airport security sys-
tems.®” "’ It must be noted that exposures to such EMI are usually brief,
and passengers with CIEDs must be cautioned to inform security person-
nel of their devices to avoid prolonged contact with the security equip-
ment,”’" and to avoid unnecessary stress from the inadvertent alarm
trigger when the security devices detect the metallic CIEDs.*%""

Invasive Electrophysiological Study and Ablation

The performance of invasive electrophysiological studies and/or abla-
tion carry the risk of increased thrombogenicity due to the long in-dwell
time of catheters in the central venous/arterial systems, and major com-
plications include femoral vein thrombi or pulmonary embolism.’” "
Significantly, patients undergoing left sided procedures in the left atrium/
pulmonary veins/ventricle represent a higher risk group as any potential
thrombi, formed either from the catheters or from endocardial lesions
produced post-ablation, may embolize systematically.’®’” As a result,
current cardiovascular guidelines’’ strongly recommends coverage with
short term anticoagulation for such patients if they were not already on
such medications. In light of the additional postprocedure thromboem-
bolic risk (on top of traditional venous thromboembolic risk associated
with air travel), the first week constitutes the most hazardous window for
clot formation and patients should be advised to delay nonurgent air
travel during that period.’

Oral Anticoagulants

There is a rising number of passengers on oral vitamin K antagonists
(warfarin) for thromboembolic risk reduction for atrial fibrillation/atrial
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flutter. However, the risk of flight has more to do with the proneness for
increased thrombogenicity,”’%!'%-20%7%0 which warfarin counteracts.
The hazard of flying while on anticoagulants thus pertains more to bleed-
ing probability, which unfortunately cannot be referenced against any tri-
als, either in-vivo or ex-vivo, specifically looking at air travel safety
while on blood thinning medications, due to a paucity of such studies.
Any fitness-to-fly recommendations must thus be inferred from terrestrial
studies on clinical scenarios related to anticoagulant related bleeding
risk, which in itself is a continuum. In a landmark study to determine the
safety of uninterrupted warfarin for CIED surgery, it was observed that it
was safe to maintain the anticoagulant perioperatively without an
increased incidence of device pocket hematoma (preoperative INR inter-
quartile range 2.0-2.6)."' Extrapolating from this, and broadly assuming
that a conventional aeroplane ride is at least 50% less risky than a CIED
surgery, a safety limit of INR <4 can be safely derived. This is also sup-
ported by other studies suggesting an increase in spontaneous bleeding
events when INR exceeds 4.5

Due to the difficulty in monitoring the activity of direct oral anticoagu-
lants (dabigatran, rivaroxaban, apixaban etc.),84 clinical evaluation to
ensure the patient is not experiencing any ongoing bleeding complica-
tions is paramount before clearance for flight.

Table 5 summarizes the aeromedical recommendations for arrhyth-
mias, post-CIEDs implantations, and invasive electrophysiological proce-

dures, with regards to fitness for conventional commercial air
travel 4,6,7,16,26,36,37,48,64,66,85

Post Cardiac Surgery

Following open thoracotomy, trapped air within pockets of the tho-
racic cavity pose the risk of volumetric changes from altitudinal elevation
and an accompanying drop in cabin pressures during commercial flights,
with resultant compressive effect on structures adjacent to the expanded
gas contained space.’’®” The persistence of any pneumopericardium,
pneumothorax, or pneumomediastinum postoperatively may potentially
cause hemodynamic embarrassment in-flight, and adequate time should
elapse during the recovery phase to allow complete resorption of the air.
Generally, most guidelines recommend safety to fly after 10-14 days fol-
lowing open-heart surgeries, including coronary artery bypass grafting,
valvular repair/replacement, or aortic root operations, /%208
although some guidelines caveat that hemoglobin must be replete before
flying.'®
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Table 5. Aeromedical recommendations for arrhythmias, post-CIEDs implantations, and invasive electrophysiological procedures

Condition

Elaboration

Aeromedical recommendation(s)

Tachyarrhythmia (atrial fibrillation with rapid
ventricular rate, atrial tachycardia,
supraventricular tachycardias)

Bradyarrhythmia (sick sinus syndrome, high
grade atrioventricular blocks)

Symptomatic and recurrent episodes

Taking vitamin K antagonist (VKA) for
thromboembolic risk reduction from atrial
fibrillation (AF)/atrial flutter (AFL)

Taking direct oral anticoagulants (eg,
dabigatran, rivaroxaban, apixaban, edoxaban)
for thromboembolic risk reduction from AF/AFL

Paroxysmal AF

Resuscitated cardiac arrest secondary to
arrhythmic collapse (VT/VF/Torsades de
pointes), without an implanted ICD and with
left ventricular ejection fraction (EF)
persistently <35% or without a reversible/
correctable cause

Symptomatic and meets indication for
pacemaker

Defer nonessential air travel
Consult electrophysiology cardiologist and
aviation medicine specialist

Check INR 24-48 h preflight:

- INR >4 — defer air travel and manage accordingly

- INR <4 but with severe bleeding manifestations
(hematuria, melaena, anemia)

- INR <4 without significant bleeding manifesta-
tions — fit for flight, consider omitting next 1-2
doses of VKA and recheck INR after arrival at
destination

Evaluate for active bleeding:

- Active significant bleeding — defer air travel and
manage accordingly

- No significant bleeding — fit for flight

Unrestricted for flight
Carry pill-in-the-pocket medications (flecainide/
propafenone etc) on board and within easy reach

Unfit for flight
Consult electrophysiology cardiologist and
aviation medicine specialist
Strongly consider ICD or wearable defibrillator vest
before future travel plans

Unfit for flight until pacemaker implantation

(continued on next page)
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Table 5. (continued)

Condition

Elaboration

Aeromedical recommendation(s)

Post pacemaker implantation

Post ICD implantation (transvenous system)

Post ICD implantation (subcutaneous system)

Post implantable loop recorder (ILR)
implantation (subcutaneous)

Pathologic severe bradyarrhythmia (resting heart
rate <40 bpm)

No pneumothorax
Normal device function
Post-op pain well controlled
Presence of pneumothorax

Abnormal device function
Poorly controlled post-op pain
No pneumothorax
Normal device function
Post-op pain well controlled
Presence of pneumothorax

Abnormal device function
Poorly controlled post-op pain
ICD therapy/shock delivered

Recurrent VT/NSVT below ICD therapy threshold

Normal device function
Post-op pain well controlled

Normal device function
Post-op pain well controlled

Defer nonessential air travel
Consult electrophysiology cardiologist and
aviation medicine specialist

Fly after post-op day 2
Hand carry device identification card

Defer air travel until 2 weeks post resolution of
pneumothorax

Defer air travel until malfunction corrected

Defer air travel until pain adequately controlled

Fly after post-op day 2

Defer air travel until 2 weeks post resolution of
pneumothorax
Defer air travel until malfunction corrected
Defer air travel until pain adequately controlled
Defer air travel
Consult electrophysiology cardiologist and
aviation medicine specialist
Defer air travel
Consult electrophysiology cardiologist and
aviation medicine specialist
Unrestricted for flight

Unrestricted for flight

(continued on next page)
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Table 5. (continued)

Condition

Elaboration

Aeromedical recommendation(s)

Post CIED Implantation (PPM, ICD, ILR)

Electrophysiological studies + ablation

General advice for CIEDs®

Uncomplicated procedure (no access site
bleeding/haematoma, pericardial effusion,
stroke, thromboembolism, valvular/
myocardial injury etc)

Post procedure complications

Liaise ahead with CIED management capable clinic
and manufacturer representative at travel
destination
Hand carry device identification card and medical
memos/reports
Inform security personnel to avoid placing
handheld metal detectors over CIEDs
Minimize dwell time near metal detectors
Provide latest copy of 12-lead ECG with and
without pacing
Airport and in-flight assistance with luggage,
especially during stowing and unloading from
overhead cabins

Fly after post-op day 2 if urgent air travel indicated,
otherwise delay flight until after post-op day 7 to
minimize thromboembolic risk®°
Antithrombotics for left sided ablations’”

Defer air travel until complications resolve/stabilize
Consult electrophysiology cardiologist and
aviation medicine specialist




Heart transplant recipients have been shown in one study to tolerate
commercial air travel, but the shortest interval between the transplant and
flight was 3 years,” and there is no data currently available to guide fit-
ness for flight within the first few months of transplant. It follows that
post heart transplant, the fitness to fly should then align to those of other
open-heart surgeries. As cardiac transplant patients are under chronic
immunosuppression, due diligence must be exercised to prepare and ade-
quately prophylax the passenger prior to any long-haul travel.®’

Less is known of the safety to fly shortly after percutaneous structural
heart interventions, such as device closure for atrial/ventricular septal
defects, percutaneous mitral or tricuspid valve edge-to-edge repair (eg,
MitraClipTM), or transcatheter aortic valve replacement. Fitness to fly post-
operatively after such procedures should take into account procedural suc-
cess, presence or absence of any ensuing complications, and hemodynamic
stability post hospital discharge. Beyond these considerations, it is likely that

Table 6. . Aeromedical recommendations after open-heart surgeries or minimally invasive percu-
taneous structural heart interventions

Condition Elaboration Aeromedical
recommendation(s)

Open-heart surgeries Presence of all of the Fly after 10-14 days
(CABG, heart transplant, following:
valvular or aortic - Asymptomatic or minimal
operations) symptoms

- Hemodynamically stable
- Electrically stable*
- Good wound healing

Any complications or Unfit for flight
instability Consult surgeon, cardiologist
and aviation medicine
specialist
Percutaneous structural Presence of ALL of the Fly after 1 week

heart interventions (edge- following:

to-edge mitral/tricuspid - Asymptomatic or minimal

valve repair, ASD/VSD symptoms

device closure) - Hemodynamically stable

- Electrically stable*
- No immediate
complications
Any complications or Unfit for flight
instability Consult interventional
cardiologist and aviation
medicine specialist

*No uncontrolled dysrhthmias such as atrial fibrillation with rapid ventricular rate, frequent non-
sustained ventricular tachycardia, sustained ventricular tachycardia, high grade conduction
defects, or pauses efc.
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the in-flight environment poses little or no additional risk to the cardiovascu-
lar status of these patients.

Table 6 lists the aeromedical recommendations for flying fitness fol-
lowing open-heart surgeries or minimally invasive percutaneous struc-
tural heart interventions, **/-%-1¢-20-2%

Conclusion

Ischemic heart disease, heart failure, arrhythmias, CIED implantations,
and other forms of open-heart surgeries constitute the commonest cardio-
vascular conditions encountered in the assessment of the cardiac patient
for safety of commercial flying. Careful assessment, with a keen under-
standing of factors implicating aeromedical fitness, especially in the early
postoperative or post-discharge period, is critical to ensure all identified
risks are mitigated to the lowest levels prior to air travel.
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