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1. AEROMEDICAL PROBLEMS
Pressure conditions
The average passenger airliner cruises at an altitude of approximately 30.000-36.000 ft., equivalent to 10-12 km.
The outside pressure at this altitude is about ¼ atm (atmo
sphere) or 190 mm Hg (fig. 1).
Pressure in mm Hg

Fig. 1.
Relationship between altitude in ft.
and pressure in mm Hg.

situated on a mountain at a height of 2.000-2.500 m. In new
types of planes the pressure will be reduced less. In these

planes the pressure is corresponding as being in an altitude of
1.800 m.
Cruising altitude is usually reached within 10 to 15 minutes
of take-off and descent will begin approx. 30 minutes before
landing. During short flights lasting 30-40 min the plane only
reaches a cruising altitude about 5-6 km, and the cabin pressure will be reduced correspondingly.
At normal cruising altitude with a cabin pressure of ¾ atm.
trapped air will try expanding 38%.
Thus trapped air in the bowel will lead to a more distended
abdomen. In more serious cases air can be trapped elsewhere
e.g. intracranial where an expansion of air can lead increased
pressure on the brain.
Due to these conditions some patient with e.g. intracranial air,
untreated pneumothorax, or larger subcutaneous emphysema
should not be transported using commercial flights. Are such
patients to be transported by air, it has to be done at a cabin
pressure of 1 atm corresponding to sea level. If an airplane is
to maintain a cabin pressure of 1 atm. it can fly at a maximal
altitude of 5-8 km depending on the construction of the plane.
In such cases air ambulances are used.

Oxygen pressure and hypoxia
These days, all civil airliners are equipped with a so-called pressurized cabin. Compressors maintain a difference in pressure
between the cabin and the outside atmosphere. At the normal
cruising altitude the cabin pressure corresponds to 6-8,000 ft.
(3/4 atm). Pressure wise this corresponds to the passengers be

The composition of the atmosphere remains very constant up
to extremely high altitudes. Its most important constituent elements are nitrogen (79%) and oxygen (21%).
At sea level the alveolar partial pressure of oxygen is 103 mm
Hg and it falls linearly to an altitude of approx. 10,000 ft. corre
9

Alveolar oxygen pressure in mm Hg

Fig. 2.
Relationship between
altitude in ft. and
alveolar partial
oxygen pressure
in mm Hg.

Fig. 3.
Haemoglobin-oxygen dissociation curve
for a normal adult at 37OC and ph 7,4.

a: Oxygen saturation
at sea level
b: Oxygen saturation
at cabin pressure
in normal cruising altitude

sponding 3,3km. At this point hyperventilation takes e
ffect
and deflects the linear progression. Moreover, 10,000 ft. is the
highest permitted flying altitude without an oxygen supply,

unless the aircraft cabin is pressurized.
The alveolar partial pressure of oxygen at this height is 60 mm.
Hg/8 kPa (fig. 2).
Besides the partial pressure of oxygen, the blood’s oxygen bearing capacity plays a part in oxygen supply to the critical tissues
- above all the brain and the heart.
Fig. 3 shows the hemoglobin-oxygen dissociation curve for a
normal person with a normal hemoglobin concentration. At
sea level the blood is almost fully saturated with an oxygen
10

saturation of 97-100%. At normal cruising altitude with a cabin
pressure at ¾ atm. the oxygen saturation has decreased to approx. 92-94%.
This will not cause the average healthy passenger any problems, but can do so in the case of the passenger suffering
a cardio-pulmonary disease or anemia. Conditions causing an
increased metabolism e.g. fever lead to an increase in the demand of oxygen and in general patients suffering from fever
should not fly.
As previously mentioned in new types of planes the cabin pressure is reduced less, which leads to higher oxygenation – and
oxygen saturation – in cruising altitude.

Accelerations

Humidity

Normally the effect of an ordinary airliner’s acceleration on
passengers is without importance.
As regards the positioning of patients, it is usual to place the
head facing the direction of flight because the impact of the acceleration at take-off is greater than the one of the deceleration
during landing.
Due to these reasons patients with increased intracranial pressure must be positioned with their head facing the nose of the
plane. (These patients should also only be transported by air
ambulance at a cabin pressure of 1 atm).

The humidity is low in the cabin. The relative humidity is low,
as the pressurized cabin air is from 10 km altitude, heated from
approx. – 50° C to cabin temperature.The humidity does not reach
0 because it is being mixed with a fraction of the recirculating
air having already been humidified by the passengers. The low
humidity often gives rise to irritation of the mucous membranes
- especially of the eyes and airways creating a particular risk for
patients having had surgery performed recently in these areas.

Vibration, noise and turbulence

When passengers during long flights are sitting being immobile in a seat for many hours, stasis occurs in the deep veins
of the lower leg. This is a cofactor in developing deep venous
thrombosis (DVT).
The risk of developing a DVT is very small though it is increased at flight lasting longer than 4 hours and also if the passenger has other risk factors for developing a DVT. As dehydration
is also a cofactor in developing a DVT, it is very important to
drink plenty during a flight. Having a diuretic effect alcohol and
coffee should be consumed with caution.
Sleeping pills can cause a long period of immobilization why
especially passengers with risk factors for developing DVT are
advised against such use.
Knee-length graduated compression stockings have proven to
have an effect in preventing development of DVT on long distance flights and at the same time they also prevent edema in
the lower legs, which a lot of passengers suffer from during a
flight.

The effects of vibration, noise and turbulence are generally
much less in a jet aircraft than in a propeller driven aircraft.
Flight altitude and speed are also of vital importance as turbulence is usually greater the lower it flies and at low speed.
For this reason jet rather than propeller driven air transport is
to be preferred for long distance flights. Propeller driven aircraft may be used for short flights, and have the advantage of
being able to land on smaller airfields should this be necessary.
Helicopter transportation enjoys the great advantage of being
able to carry patients almost directly between hospital and airport. This can save both time and a difficult journey over bad
roads, mountains, etc. On the other hand, helicopters are noisy,
and subject to vibration and shaking. The cabin pressure is approx. 1 atm which is an advantage to some patients. More and
more helicopter ambulances are used for primary evacuation
taking patients straight from the site of damage to hospital.

Thromboembolic profylaxis
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General advices when flying
Stay as active as possible during the flight. Going for a short
walk every hour and moving your feet frequently when seated are recommended. Drink plenty - but alcohol and coffee
should be consumed with caution. Avoid the use of sleeping
pills. More and more airline companies have information with
exercises you shall be doing during the flight.
If prior to the flight having other risk factor for developing a DVT,
you shall, when travelling flights with a duration of more than 4
hours, consider the following guidelines while still k eeping the
general advices in mind:
Conditions causing minor increased risk
Q Age over 40
Q Larger varicose veins
Q Obesity (BMI>30)
Q Recent laparoscopic surgery
Q Recent bed rest (>3 days)
Recommendations: No prophylaxis is needed.
Optionally graduated compression stockings.
Conditions causing moderate increased risk
Q Previous DVT
Q Late pregnancy/ first weeks of postnatal period
Q Moderate congestive heart failure
Q Severe respiratory conditions
Q Severe infectious diseases during the last couple of weeks
Q Blood diseases or conditions causing an increase in 		
coagulation
Q Treatment with estrogen including birth control pills
Q Lower leg surgery including knee arthroscopy
Recommendations: Graduated compression stockings.
12

Conditions causing high risk
Q Major fractures in leg or pelvic region
Q Major traumas especially pelvic
Q Recent hip or knee alloplastic surgery
Q Recent major surgery
Q Malignancy especially during chemotherapy
Q Blood diseases or conditions causing a severe increase
in coagulation
Q Severe congestive heart failure
Q Previous pulmonary embolus
Recommendations: Graduated compression stockings plus
prophylaxis with low molecular heparin (LMWH) injected

subcutaneously 2-4 hours before the flight. Obviously this
should only be given if the patient is not receiving actual anticoagulant treatment.
People with more than one risk factor
should be evaluated individually.
E.g. a passenger being late pregnant, or just haven given
birth, and who previously have suffered from a DVT, should be
moved from the moderate risk category to the high risk group
and hereby be given LMWH. Likewise can a flight lasting longer than 8 hours change the risk profile for an elderly immobile
passenger from e.g. low to moderate.
The recommendations written above are only intended as a
guide and if any questions of doubt concerning prophylaxis
you shall always consult the treating doctor.
Acetylsalicylic acid has not proven to have an effect in prevent
ing DVT.
In the future rivaroxaban, which can be prescribed as tablets,
will probably be used in the way, we use LMWH today. The drug
though cannot be used by pregnant.

Photo: REGA
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2. PLANNING THE AIR TRANSPORTATION OF PATIENTS
General considerations

Assistance organisations

In this chapter we will pay special attention to the air transportation of patients suffering acute disorders and their follow-ups.
Air transportation of disabled and chronically ill patients will be
dealt with in Chapter 5.

In some cases the patient and the treating physician will make
the transport arrangements themselves.

The majority of patients receive primary treatment or full treatment from a local physician or at a local hospital.
Non-urgent repatriation from a foreign hospital to a home hospital is therefore the most common form of transportation.
Repatriation at short notice is often necessary if you choose to
transport the patient home for primary treatment.
Urgent repatriation is only necessary in few cases. For the most
part, this will involve the evacuation of sick patients from places without the correct facilities for treatment or with very poor
facilities. In these cases an air ambulance is often used.
The moving of patients abroad for primary treatment may have
to be undertaken when the sick patient is at a remote location
without facilities. In these cases you can often make use of the
services of local air ambulance companies who, with the help
of the relevant physician and escort nurse, are able to evacuate
the patient to the closest location with reasonable treatment
facilities.
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However, most patient transportation is arranged and carried
out by assistance organisations, which have the necessary
experience and contact network, as well as the requisite medical personnel able to evaluate transportation needs and escort
the patient.
Besides the detailed planning of the transportation itself, the
staff must also ensure that the patient has a passport and that
any required visa extensions have been obtained, etc.
This means that the work in the assistance organisation is a
close teamwork between a lot of different professions.
Scrupulous planning of the transportation is a prerequisite for
successful execution.

The medical evaluation of the patient
The function of the consulting physician
In cases where the patient’s condition is of a serious nature, a
medical evaluation of the patient is necessary before taking a
decision as to how and when transportation will take place.

From SOS International’s Alarm Center
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This evaluation will normally be made by an experienced physician attached to the assistance organisation – the consulting
physician – and who, besides having aeromedical experience,
also speaks the relevant language.
The gathering of information
It is the consulting physician’s task to obtain, via telephone, internet, fax, etc., the broadest possible insight into the patient’s
condition, and thus to reach a decision as to when and how the
patient will be transported.
If the patient has not been admitted to hospital, normally only
one physician will have been attending him, thus facilitating
the task of information gathering.
If the patient has been admitted to a large hospital of reasonably
high standard, it is, as a rule, easy to obtain relevant and correct
information from the physicians giving treatment. Should the
patient be in a small hospital with scant facilities for examining
patients or perhaps with poorly trained physicians, it may be
difficult to gather the requisite information.
It can often be difficult to contact a physician who is sufficiently
familiar with the patient’s condition. In such cases the
consulting physician may also use information supplied by
other employees of the hospital, by the patient him- or herself,
by the tourist guide, or perhaps by a close relative in order to
form a better idea of the patient’s condition.
It is a good idea to ask the patient whether he feels capable
of going through the planned transport. This can sometimes
lead to the discovery of disabilities or injuries that should be
considered in the total assessment.
16

If the patient has been admitted to hospital in a more exotic
location, the language barrier may be a problem. In such cases
the consulting physician may often obtain help from a local
assistance organisation that employs physicians with sufficient
knowledge of the local language.
If the consulting physician does not feel it is possible to obtain
adequate information or he is not sure of the accuracy of the
information he has obtained, it may be necessary to send
out an experienced escort physician to make an on-the-spot
evaluation of the patient’s condition and pass on the required
information to the consulting physician.
Evaluation
When the consulting physician has formed an adequate picture of the patient’s condition, he will present – usually with the
agreement of the treating physician – a transport description to
the assistance organisation’s employees. This contains a complete description of the transportation from the patient’s place
of sojourn to the home hospital/delivery point.
Escorted transportation has to be specified by the consulting
physician so that, within reasonable limits, those complications
which the patient may be in danger of developing during transportation can be sufficiently treated. The specifications that the
consulting physician has to further consider include the choice
of transport, disposition of patient, escort(s), equipment, etc.
The assistance organisation will use the transport description
to plan all phases of the journey in cooperation with the air
lines, etc.
In this book “commercial airline” is used for “scheduled air
line” as well as “charter airline”.

The transportation description
The transport description can be divided into the following
points:
Q Time of transport
Q Principal means of transport
Q Disposition of patient
Q Type of escort
Q Transport to and from aeroplane
Q Transport and sojourn inside the airport
Q Pick up and delivery points
Q Equipment
Time of transport
The earliest and, where applicable, the latest time when transport is to be undertaken.
Principal means of transport
The principal means of transport will be by commercial airline. Only in a few cases will ambulance flight be the chosen
means of transport. Overland transport by ambulance can be
used only when short distances are to be covered. The choice
of means is usually based on a combination of financial considerations and feasibility. The patient’s health and recovery
come before anything else; however, if these are not affected
by choosing a cheaper yet reasonable means of transportation,
these should be chosen.
By far the majority of patients can handle a journey by commercial flight.
Listed in the following are the most important considerations to
be taken when choosing the principal means of transportation:

Scheduled airline:
Q The extensive network.
Q The ability to arrange transport rapidly.
Charter airline:
Q Often allows the patient to be repatriated without change of
aircraft.
Q Is often the cheapest alternative.
Air ambulance:
There are two different reasons for using an air ambulance:
Medical causes: Cases where an air ambulance is chosen for
medical reasons.
Logistic causes: Cases where an air ambulance is chosen for
non-medical reasons.
(Look at Chapter 4, Transport by Air Ambulance).
PTC – Patient Transport Compartment
(equivalent to air ambulance):
This is a fully equipped 6m2 transport cabin with the same
intensive care equipment as an air ambulance.
The PTC is only offered by a single airline company (Lufthansa)
on their long distance flight leaving from and going to Frankfurt.
The advantages are: fewer stopovers, more room, and a price
that is approximately half of the cost of an air ambulance travelling the same distance.
That being said, it can only be used on few services. Furthermore, you should take into consideration that an air ambulance
will usually be needed from Frankfurt to the final destination –
and maybe even to get to the airport of departure.
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Disposition of the patient
Seated
Chosen only in those cases where the patient is able to sit up
during the whole journey.
Seated with two seats
Patients who, for example, are not able to bend their knee
because of a long leg cast must have two seats reserved for
them. The second seat will generally be the one in front of the
patient; the backrest is folded forward so the patient may rest
his or her leg on it. These patients are usually considered as
disabled and are hence seated in specific seats for disabled
passengers. Often, it is more comfortable to sit in two or three
seats side-by-side, placing the immobilised leg on the seat/seats beside you. In such cases it is very important to note which
leg is injured, making it possible to reserve seats in the left side
of the plane if the right leg is affected or in the right side if the
left leg is affected. Three seats side-by-side are only possible in
some planes. To be able to use side-by-side seats the patient
has to be able to sit upright with his feet placed downward and
forward during take-off and landing. This limits the possibilities
of using side-by-side seats.
Seated at take-off and landing, partly recumbent/
fully recumbent on long distance flights
For weakened patients capable of sitting upright during t ake-off,
landing, and air turbulence who are going on long intercontinental flights, business class or 1st class may be preferred to
a sleeper. On all long distance flights, the passengers in business class or 1st class are seated in seats that can be laid down
partially (flatbeds) or totally (full-flat). Basically, all seats in 1st
18

class can be laid down totally (full-flat). It is important to check
with each specific airline company which seats can be offered
based on the knowledge of the patient’s condition.
As patients should not be an inconvenience to their fellow passengers, these classes can only be used by patients not needing any actual treatment or care during the flight. They have
to appear normal in regards to mental health, odour, and clothes.
Recumbent
In the transportation of recumbent patients by commercial
flight, the stretcher is normally placed at the back of the aircraft, fixed on 3x2 or 3x3 seats, or resting upon its own stand.
The stretcher is provided with a curtain and made up with a
mattress, sheet(s), and blanket/quilt, together with a pillow. The
patient will usually be strapped to the stretcher by a system of
safety belts, including shoulder straps. More and more airlines
now transport the patient with the head facing the direction of
flight.
Airlines generally require that a nurse or physician escort the
patient.
If a child is to be transported on a stretcher, the escort must
bring a special system of safety belts made for children.
Lying across three seats side-by-side is not accepted.

Type of escort
Most patients can travel unescorted and will normally require
no or only a few additional arrangements, such as a wheelchair
at the airport. Thus, this requires that the patient be able to take
care of him- or herself during the flight and not need any help
from the cabin crew.

The following people may be used as escorts: close relatives,
other non-medical escort, nurse, physician, or any combination
of these.
The consulting physician will specify the nurse’s or the physician’s specialisation if the patient’s condition should require the
presence of such.
Close relative
A close relative can often be used in the case of minor illness,
where the patient is otherwise healthy. They can, however,
never be used as the only escort for a stretcher transport.
Non-medical escort
A non-medical escort other than a close relative is generally
not to be recommended as the sole escort. They may only be
used as travel guides for a healthy person who, for example,
because of language difficulties, is not able to make his own
way through the airport.
Nurse
A nurse may only be used for a patient in a fully stable condition (both physically and mentally), where treatment and
medication, in cases where it is necessary, can be arranged in
advance in agreement with the consulting physician. Thus, a
nurse may not be sent out in those cases where there is a reasonable expectation that a medical evaluation will have to be
made during the transport.
Physician
A physician is employed as an escort in those cases where
the patient’s condition renders necessary ongoing evalua-

tion throughout the journey. The physician is responsible for
bringing the medication needed en route, and for ensuring that
during transportation any equipment he may have brought is
fully functional.
Physician and nurse
The combination of physician and nurse is often necessary for
seriously ill patients who require constant supervision or treatment. Patients who may need intubation must always be escorted by both an anaesthetist and an anaesthetic/intensive care
nurse.
Such transports are almost always undertaken by an air ambulance.
In transports requiring that the patient be under constant supervision (including patients with mental disorders) and where
the total time used for transportation is more than 6-8 hours,
the patient should be accompanied by two escorts. For most
airlines this is a demand.

Provisions relating to escorts
Vaccines
We recommend that escorts who travel on a regular basis be
at all times protected by the relevant vaccinations and, as a
minimum requirement, be up to date with vaccinations against
hepatitis A and B, diphtheria-tetanus, and yellow fever, as this
is required for entry into some countries.
Vaccination is important, partly as a protection for the escort
and partly to ensure that he or she is able to travel at short
notice.
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Resting time
In those cases where transportation is not of an urgent nature
– which is most often the case – the escort shall have a reason
able period of rest before the repatriation of the patient. Rest
ing time exists to ensure that the escort is sufficiently rested so
as to be able to properly and professionally carry out the tasks
arising from the transportation.
A lot of time is often spent on transport going to and from the
airport, on attending to the patient in the hospital, speaking to
physicians, making sure that everything is ready for the transport, etc. It is important that the assistance organisation take
all these things into consideration when planning the trip so it
does not affect the escort’s resting time.

Transport to and from aircraft
Taxi and car with a stretcher
Taxis go only to and from the airport gate and never to the aircraft itself.
In some locations you need to order a stretcher-car. This can be
regarded as a taxi with a stretcher. It does not have any ambulance equipment and only holds one chauffeur. It can therefore
only be used for patients whose only problem is not being able
to sit in an upright position.
Ambulance
To be requisitioned if the patient needs transport in a recumbent position all the way to the aircraft door and normally means that the patient can be carried on board to the stretcher or
seat in the aircraft.
20

Helicopter
In certain cases helicopter transportation to and from the principal means of transportation can be an advantage if the roads
are bad and the airport is distant. Certain hospitals have helicopter-landing pads.

Transport and sojourn inside the airport
Wheelchairs
Requisitioned if the patient cannot walk through the airport or
if the patient is weak and finds it difficult to manage the long
distances at airports. Airline or airport personnel will look after
the wheelchair patient all the way from the check-in desk to the
aircraft. This can benefit elderly passengers who may have difficulties in finding their way through a large airport.
When reserving a “wheelchair at an airport”, you shall specify
as follows:

Q WCHR

=
			
Q WCHS =
			
Q WCHC =

The patient can board from the gate by himor herself.
Patient is to be carried on board but can make his
or her way to seat.
Patient is to be carried to seat.

Ambulance
If a stretcher patient must change aircraft, an ambulance should
normally be requisitioned at the airport for this purpose.
If the waiting time is short, the patient will normally remain in
the ambulance, but, during a long stopover, the patient will be
driven to a medical service centre or sick room at the airport.

Medical service centre
Most large airports have a medical service centre staffed by
medical or paramedical personnel. Patients in transit may generally rest in a hospital bed in such centres.
Sick room
Smaller airports often have unstaffed sick rooms where the
escort may take the patient.
Rest room
In most large airports there are a certain number of rest rooms
primarily set aside for elderly patients who may use the facilities
to lie down during a long stopover.
Less seriously ill patients, who are travelling without an escort
or perhaps with a close relative, can also benefit from the use
of these rest rooms.

Pick-up and delivery points
In the transport specifications, the patient’s pick-up point
(hospital, hotel, holiday home) and delivery point (hospital,

home) should be carefully recorded.
In the case of escorted transportation, it should be noted
whether the escort shall be present during the whole transportation, or just during the flight stage.
Recumbent patients do not always require an escort between
airport and hospital, as the ambulance personnel will suffice
for this.
However, there are many advantages to be had if the escort is
in attendance during the whole journey:

Q The escort can ensure that the patient’s condition is as
described and also that he is in a fit state to be able to travel
as planned.
Q The escort can ensure that all relevant documentation,
medical files, X-rays, etc., accompany the patient.
Q The escort can ensure continuity of treatment.
Q The patient feels more secure with the escort present 		
during the whole journey.

Equipment supplied by commercial airline
Basic equipment
Stretcher with mattress, sheet(s), blankets, pillow, and curtain.
The stretcher usually – but not always – comes supplied with a
bedpan, urinal, or urine bottle.
It is important to check that the airline in question supplies such
articles; otherwise the escort shall bring this equipment him- or
herself.

Equipment that must be ordered in advance
Electricity supply
Most of the equipment that the escort needs to bring runs on
batteries, though some equipment will require an external
power source, usually 12V DC or 220V AC.
Many airlines are unable to supply electricity. If a power supply
is required, you shall, during the planning phase, ensure that
the airline in question is able to supply power.
Moreover, it should be noted that all electrically-powered
equipment must be approved beforehand by the airline. Most
airlines have lists of approved equipment.
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Oxygen supply
Delivery methods:
Oxygen bottles with fixed output, usually to 2 or 4 liters / min.
Oxygen concentrator with flow meter, usually provides 0-4 liters / minute. Requires power.
”Oxygen-on-demand”. It is a very oxygen-saving system in that
it only releases oxygen when the patient inspires. This allows
for a much smaller amount of oxygen (about ¼) compared to
the systems that give continuous flow. The oxygen is delivered
via a nasal catheter. The system arrangement results in, that it
cannot be used for:
Q Patients who cannot breathe through the nose
Q Troubled or confused patients
Q Children under 7 years
Since most airlines now use ”Oxygen-on-demand”, it is important to ensure that the patient does not belong to one of the
above patient groups when ordering oxygen.
“Oxygen-on-demand” may well be set to deliver continuous
flow, but this means that at 2 liters / minute it can only last
5 hours and at 4 liters / minute only 2½ hours. However, the
longest permitted flight time for this setting is only 4 and 1½
hours respectively.
People who need oxygen in flight and who are used to admini
stering the oxygen delivered can travel unaccompanied. If not,
they should be accompanied by a person who can, usually a
nurse.

Ordering oxygen
If the patient needs oxygen during transportation, it should
be noted using MEDIF expressions such as litres oxygen/min.
continuously or non-continuously.
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Q Litres oxygen/min. continuous flow:
The airline will then carry this quantity of oxygen along with a
normal reserve of 50% in case flying time should be prolonged.
If the patient also requires oxygen on the ground, the airline
needs to be infomed.

Q Litres oxygen/min. non-continuous flow:
Airlines interpret this type of order in a wide variety of ways.
On occasion, they will supply as little as 20-30% of the continuous flow amount.
We must, therefore, advise against ordering “non-continuous
flow oxygen”, as you do not know what will be supplied.
The amount of oxygen and the type of output (high pressure/
low pressure) different airlines are able to supply vary greatly.
Some airlines do not even supply oxygen.
This may be a crucial factor in deciding whether a particular
airline can be used at all for the transport.

Equipment supplied
by the assistance organisation
Equipment that must be ordered in advance
The assistance organisation should be in possession of, or be
able to procure at short notice, the equipment listed below. In
this list we name single instruments or sets of instruments, relevant parts of which can be packed together in cases or boxes
according to the necessities of the individual transportation.

Q Standard medical case
Contains sphygmomanometer, diver’s probes, catheterisation
equipment, etc.

QInfusion and injection equipment
Drip preparation equipment, essential IV fluids in plastic
bottles, together with a pressure bag for high-pressure

IV infusion, box for the disposal of hypodermic needles,
ampoules, etc.

Q Intubation and ventilation equipment
Q Humidifier
Where possible a self-humidifier is to be preferred. Certain
airlines can supply humidified oxygen.

Q Ventilator
Commercial flights rarely accept a ventilated patient and
there
fore most of these transports are carried out by air
ambulance.

Q Pulse oximeter

Q Vacuum mattress
Q Traction-splint
To maintain the extension of fractures in the lower extremities during transportation.
Traction is applied between the ischial tuberosity and the
foot. It should be dynamic, e.g. based on air hydraulics.

Q Collar
Q Incubator
Almost all transport needing an incubator takes place with
an air ambulance.
This theme will be described in more detail in chapter 16.

Equipment in air ambulance
See chapter 4.

Suction apparatus
Usually electrically powered with a large battery capacity if
there is no outside power supply.

Q Pleura drain
Including equipment for the installation of the drain, together
with one-way valves.

Q ECG-monitor
Q DC-defibrillator
Q Nurse’s case
Containing diver’s articles for the care of patient en route,
wash cloths, diapers, etc.
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3. AIRLINE REQUIREMENTS CONCERNING
THE TRANSPORTATION OF PATIENTS
Commercial airlines
To make sure that a patient is suited for transportation on a
commercial flight and to comply with the present safety requirements, the airline makes a pre-assessment and a preliminary
approval based on a MEDIF (Medical Information Form).
This form was developed by IATA (International Air Transport
Association) and is used by all IATA’smember airlines. The MEDIF is completed by the treating physician or by a consulting
physician at an emergency assistance organisation. When
completed, the MEDIF is sent to the airline containing all the
relevant information concerning the patient’s condition and the
prognosis for the flight.
It is essential that the MEDIF is completed in an accurate and
adequate manner, as the decision on whether the transport is
accepted or not is based on this document.
When evaluating the MEDIF, the airline focuses on the following:
The repatriation of the patient is expected to be carried outwithout any problems.
Q The physician/nurse must bring all the necessary equipment
needed for treating the patient.
Q The risk of diversion of a plane caused by the patient’s
condition must be reduced to an absolute minimum, as such
a manoeuvre is a safety issue and very costly for the airline.
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Q You have to show consideration towards the cabin crew, who
cannot be expected to extend a higher level of service when
dealing with a patient travelling unescorted / escorted by relatives than when dealing with ordinary passengers.
Q The repatriation of the patient should not cause any disturbance to the other passengers in the form of foul odour, unnecessary disturbances, discomfort, or planned treatment
during flight.
Q The patient should be able to comply with current safety
regulations. For example, if travelling in a sitting position, the
patient has to be able to sit with the seat back in an upright
position with the seat belt fastened during take-off and landing.
If in doubt, it is recommended that the treating physician or the
consulting physician contact the airline’s medical office and present the case. The consequences of inaccuracies or discrepancies between the patient’s described and actual condition gives
the captain the right to refuse the patient permission to board
if it is considered a matter of flight safety.
The MEDIF is the airline’s legal documentation regarding conditions concerning the repatriation. The airline’s medical officer
and his staff handle the patient’s medical informationwith confidentiality. The MEDIF form can be downloaded from IATA’s
webpage or from the websites of most airlines
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4. AIR AMBULANCE TRANSPORT
General
For most air transport, commercial flights are used. Only a
small number are carried out with the use of an air ambulance – in Europe it is approximately 10%. In a few countries, e.g.
Norway and the USA, getting approval for the transportation of
a patient on a stretcher on a commercial flight is difficult.
When ordering an air ambulance, it is important to use an experienced air ambulance company that also has an accreditation
from either EURAMI (European Aero-Medical Institute, www.
eurami.org) or CAMTS (Commission on Accreditation of Medical Transport Systems, www.camts.com). This is to make sure
that transportation can be carried out in a professional manner and that all the aeroplanes have the necessary organisation
and equipment.
Most larger assistance organisations have specific departments handling the planning and execution of transportation
by air ambulance. From now on, this will be referred to as the
air ambulance section.

Reasons for using an air ambulance
There are a lot of different reasons for using an air ambulance.
These reasons can be divided into “Medically reasoned air ambulance”, where the transport is justified solely on the patient’s
medical condition, and “Logistically reasoned air ambulance”,
where an air ambulance is chosen for non-medical reasons.
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Medically reasoned air ambulance:
Q The patient needs to be transferred quickly to get more
advanced medical treatment.
Q The patient’s condition is so serious that he or she cannot
be accepted on a commercial flight.
Q If the patient’s condition requires more observation and
treatment during the flight than can be accepted on a 		
commercial flight.
Q Where, based on evaluation of the patient’s condition, there
are an unacceptable number of stopovers/changes of aircraft.
Q If the patient’s condition requires transportation at sea-level
cabin pressure.
Q If the patient, because of adiposity, cannot be accepted on a
stretcher on a commercial flight.
Q When time is crucial, for example, in the transportation of
donor organs for transplantation.
Q Specialist transports, for example, incubator transportation.
Logistically reasoned air ambulance:
Q If there is no commercial flight connection
from the destination in question.
Q If the commercial airline nationally does not transport 		
patients on stretchers.
Q When it takes too long before the transport will be able to
be carried out by a commercial flight.
Q Due to economic reasons where, for example,
the transportation of several patients by the same
ambulance flight (co-transport) is cheaper than individual
transportation by commercial flight.

Photo: REGA
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Q If the patient desires an ambulance flight and is willing to
pay for it.

Larger helicopters that are able to fly for up to 5 hours are used
for transporting the injured from, for example, oil rigs or ships.

There are many different types of patients who are transported by air ambulance, from the sitting, slightly-ill patient to the
critically ill, intensive care patient, who is sedated and kept on
a ventilator.

Propeller aircraft
Domestic and regional two-engine turboprop aircrafts with
pressurised cabins are used to a great extent (regionally, e.g.
within Europe).

The air ambulance
These are aircraft that are either permanently equipped for
patient transport or can quickly be converted to an air ambulance, having all the necessary equipment.
Helicopter
The great advantage of a helicopter is the flexibility and the
possibility to land near the patient (e.g. the site of accident,
hospital, etc.) and to transport the patient directly to hospital.
Take-off and landing can be carried out with less acceleration
and deceleration than that of fixed-wing aircrafts. Helicopters
normally cruise at low altitudes, with the cabin pressure being
equal to the pressure on the ground.
The disadvantages of a helicopter are more noise and vibrations compared to fixed-wing planes. The helicopter also has
its limitations regarding speed and dis-tance. Transport by helicopter is usually inexpedient when travelling distances of more
than 400-500km.
Smaller helicopters having less range are used for primary
evacuation, transporting patients straight from the site of the
accident to a hospital.
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Jets
Although small jets are also utilised domestically or regionally,
they are primarily used on medium-distance flights, such as
Cross-Europe, to North Africa, and to the Canary Islands. They
have room for 1-3 stretchers.
Larger jets are used for intercontinental transportation and typically have room for 2-4 stretchers.
Larger airplanes
A few air ambulance companies have large jets arranged with
a larger number of stretchers. They are able to transport up to
four intensive care patients plus a large number of seated patients.
These planes are often used during the height of peak seasons,
transporting a large number of recumbent and seated patients
from, e.g. the Canary Islands or The European Alp Region.
In the case of major disasters involving the Nordic countries,
there are standing agreements with the provision of military
transport planes and passenger planes that can quickly be converted and arranged with a large number of stretchers, including some for intensive care.

PTC
Patient Transport Compartment is a fully equipped 6m2 transport cabin with the same intensive care equipment as an air
ambulance. The PCT is only offered by a single airline company
(Lufthansa) on their long distance flight leaving from and returning to Frankfurt.

The stretcher
It should be possible to elevate the head-end and the foot-end
separately. The stretcher comes with belts, including shoulder
straps.
Rack for the ventilator and the monitoring equipment.
All this equipment is either fixed directly to the stretcher, the
undercarriage, or the aircraft’s interior.

The arrangement of air ambulances

The standard stretcher
The stretcher used for the stable patient has simpler components and can be with or without oxygen and electric outlet.

Accessibility
These planes are permanently organised as flying ambulances
and they often have slide arrangements, which facilitate the
loading of stretchers. Some of the air ambulances have special
ramps on which stretchers can be slid in and out of the aircraft.
A few planes have particularly large doors (cargo door), which
may be of great advantage when loading obese patients.
Room for the stretcher
There must be sufficient room for the stretcher, especially near
the patient’s head, making it possible to provide medical care
to the patient (intubation included).
The intensive care stretcher
Typically, the intensive care stretcher is equipped with an undercarriage and a rack for other medical gear.
The undercarriage
The undercarriage contains oxygen cylinders with outlets and
connectors, a suction pump, air com-pressor, and an electric
outlet providing 12V DC and (110) 220V AC.

The stretcher for the obese patient
Both the standard stretcher and the intensive care stretcher can
carry patients weighing up to approximately 120 kg. Special
stretchers are available for patients above this weight. Different
providers have different policies and equipment for the transportation of obese patients.

Medical equipment
A lot of air ambulance companies fly permanently with a
complete intensive care setup, equipment, and medicaments,
regardless of which type of patient is being transported. This
is to ensure flexibility and to be able to further deal with
unexpected emergency situations. The equipment is equivalent
to what is found in an emergency department. It also needs to
be configured in a way that makes it possible to use for groundtransfers in “bed-to-bed” transports (which will be described in
detail later).
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Complete intensive care setup:
Monitor:
Usually a lightweight monitor with the following functions is
used:
Q ECG
Q Non-invasive and invasive BP
Q CVP
Q SpO2
Q Temperature
Q Capnometer
Therapeutic units:
Q Defibrillator
Q External pacemaker

blishing peripheral intravenous accesses, including peripheral
venous, central venous, and arterial catheters. Equipment for
intraosseous infusion should be available, 2-4 infusion pumps,
depending on the patient’s condition.
Feeding tubes: Nasogastric tube, duodenal tube, etc.
Urinary catheterisation equipment: Equipment for inserting a
urinary catheter, urine bags, and suspension device.
Chest tubes: Equipment for inserting a chest tube, tubes with
one-way valves, etc.
Nurse equipment: Washcloths, wash-basin, diapers, disposable
gloves, waste bags, feeding cup, straws, etc.

Ventilator: It should be able to handle advanced functions such
as CPAP mask, support and controlled modes.
The primary ventilator should be an oxygen-saving type (turbine-driven). A backup ventilator of a more basic type should be
available. Furthermore, there should be equipment for manual
ventilation on board (bag-valve).

Miscellaneous equipment: Stethoscope, BP apparatus, thermometer, etc.

Intubation equipment: Tracheal tubes, laryngoscope, Magill’s
forceps, cuff-pressure monitor, etc. and equipment for the management of difficult airways.

Medicine: On board the air ambulance, there should be a comprehensive selection of medicine for treating a variety of diseases in relation to the airways and respiration, the cardiovascular
system, the CNS, the intestine, etc. Furthermore, antibiotics,
analgesia, and anaesthetics should be available.
However, it is always the escorting physician’s responsibility
to make sure there are sufficient quantities of all the relevant
medicine to last the duration of the transport in relation to the
information he has been given.

Suction: Two separate suction pumps (electric and manual). A
closed suction system for intensive-care patients is desirable.
Infusion and injection devices: A selection of infusion fluids in
soft plastic bags plus pressure infusers. Equipment for esta30

Blood gas analysis: On long intensive-care transports, it is necessary to analyse the patient’s blood gases on a regular basis
and in such cases an analysing device is brought on board.

It is common, but not obligatory, that the discharging hospital
provides an air ambulance crew with drugs and fluids for the
duration of the transport.
Before departure, it is also the escorting physician’s responsibility
to make sure that all the relevant equipment is available and
that it works.

The air ambulance section
It is an advantage if the assistance organisation has a special
air ambulance section dealing with all these transports.
In this way it is possible to build the required experience in
planning, approving, and performing transports.
At the same time, it ensures that focus is put on both quality and reasonable prices when dealing with the air ambulance
companies.
The air ambulance section is a team of physicians, nurses, and
experts in logistics.
Some of the big assistance organisations use “STEP”, which is
a system for categorising air transport patients (for further details, please see Chapter 24).
If an air ambulance transport seems likely, the consulting physician should at an early stage contact a physician from the air
ambulance section to discuss the case and propose a preliminary transport plan.
The air ambulance section cooperates with the assistance organisation’s transport department, thereby always focusing on
whether a co-transport can be arranged.

The planning of air ambulance transports
Depending on the condition of the patient, and whether the air
ambulance is initiated due to a medical or a logistical reason,
different levels of medical information are required.

Medically reasoned air ambulance:
Basic information that should always be noted:
Q STEP category (please see Chapter 24).
Q The date of the last contact with the hospital.
Q Any previous diseases of relevance.
Q The course of the current disease, diagnostic measures
performed, and the treatment given.
Q The medical reason for choosing an air ambulance.
Q Is the transport urgent? When can it be carried out
at the latest?
Q The deadline, if given.
Q Ongoing medications.
Q Has the receiving hospital been informed and accepted
the patient?
Q Height (cm) and weight (kg).
Additional information depending on the patient’s disease
and condition:
Q Airways/respiration (breathing without any assistance?
Oxygen needs? Intubated? Etc.)
Q Cardiovascular (BP, HR, arrhythmias? Need for pressure
drugs?)
Q Level of consciousness (Glasgow Coma Score).
Q Degree of mobilisation.
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Q Infection.
Q Bowel function.
Q Relevant blood tests including haemoglobin.
Q If obese, waist circumference and the largest diameter.
Ventilator patients. Following information is also required:
Q FiO2
Q Current blood gas analysis.
Q Intubated/tracheostomy.
Q If tracheostomy, date of insertion,
bleeding? Leakage?
Q A recent chest x-ray. Findings?
Q Ventilator settings.
Q Tidal volume and minute volume.
Q Peak Inspiratory Pressure over PEEP (PIP).
Q PEEP

“Bed-to-bed” transport?
When an air ambulance transport is planned, it is important to
decide whether it is required that the medical team from the air
ambulance picks up the patient from the hospital and delivers
him to the receiving hospital, a so-called “bed-to-bed” transport.
In some cases, when the patient is in a stable condition, it is
appropriate that the ambulance team transport the patient between the hospital and aircraft. When dealing with non-intensive care patients, this may be acceptable.
Thus, it is still a general rule that all air ambulance transportation of intensive care patients be carried out as “bed-to-bed”
transports. This is the safest type of transport for the patient
and, furthermore, it ensures that all the information and documentation follow the patient and can be handed over to the
receiving hospital.

If obtaining all the information is difficult, FiO2, PIP, and PEEP
are the most important parameters.
When transporting intensive care patients and unstable
patients, the consulting physician should obtain updated medical information from the treating physician no more than 12
hours before the air ambulance departs from home base.
Incubator transports are almost always carried out by an air
ambulance.
Regarding planning and transportation, please see Chapter 15.

Wing-to-wing transport

Logistically reasoned air ambulance:

It is very important to contact the receiving hospital as early
as possible to ensure that it is an appropriate hospital with
suitable specialties and equipment, and that they have a free
bed for the patient. At times, there may be lack of intensive
care beds.

In such cases, only MEDIF informations is needed (the same
as when transporting a patient on scheduled flights).
Still please provide patient’s height and weight.
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A wing-to-wing transport is the term used for a transfer
between two aircrafts or a helicopter and a plane. In intercontinental transport, this may simplify logistics and reduce costs.
A “wing-to-wing” arrangement may also be necessary if a
hospital is located by a very small airport or an airstrip, to bring
the patient to a normal size airport (where the air ambulance jet
may land).

Contacting the receiving hospital
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As long as the patient is not cleared for infectious diseases, the
patient has to be kept in isolation; making arrangements for an
isolation room are often difficult.
When transporting an intensive care patient, the following issues should always be arranged / clarified in regards to the receiving hospital:
Q Does the patient belong to the given hospital?
Q Name of the physician who has accepted to receive
the patient?
Q Make sure that this physician has the relevant competences
of accepting the patient.

Q Make sure that the physician responsible for the intensive
care unit has also been informed.
Q Inform about the patient’s course of disease and current
condition including any suspicion of infection and if an
isolation room is required.
Q Agree on who is ordering the ground ambulance transfer
(usually the air ambulance section).
Q Agree on the exact delivery site and time (the emergency
room, intensive care unit, etc.)
Q Give the hospital a phone number to your alarm-centre,
where they can call if any questions or problems occur.
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5. TRANSPORTATION OF DISABLED PERSONS
Developments within the airline industry have made it much
easier for disabled persons to travel by air. Even seriously handicapped persons can, with thorough preparation and help, travel long distances, and indeed do so.
Nearly all airlines and airports have experience in the transportation of disabled persons and offer a variety of facilities for
their benefit.
There are, however, differences between countries and airlines
as far as which rules and regulations apply. It is therefore necessary to prepare such journeys well in advance.

Definition
“Disabled person” or “person with reduced mobility” means
any person whose mobility when using transport is reduced
due to any physical disability (sensory or locomotor, permanent or temporary), intellectual disability or impairment, or any
other cause of disability, or age, and whose situation needs appropriate attention and the adaptation to his or her particular
needs of the service that is generally made available to all passengers. Article 2(a) of Regulation (EC) No 1107/2006.
The majority of disabled airline passengers are persons with
reduced mobility, persons with sight and hearing impairments,
mentally retarded persons, and persons with chronic illnesses.
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Rules and regulations
In principle, the transportation of disabled persons by commercial airline is planned in a similar way to repatriation of patients
using the same MEDIF.
The MEDIF form is usually completed by the treating physician.
A number of airlines have produced a special form to be completed and signed as a “Solemn Declaration” by the disabled
passenger.
This form can also be used to plan the journey.
In the EU, the rights of the disabled are ensured by the regu
lation:
”REGULATION (EC) No 1107/2006 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL OF 5 JULY 2006 CONCERNING THE RIGHTS OF DISABLED PERSONS AND PERSONS
WITH REDUCED MOBILITY WHEN TRAVELLING BY AIR”.
New consultations with the interested parties and an impact
assessment were started in 2011 in order to revise the regulation. The regulation states that: “Disabled persons and persons
with reduced mobility have the same right as all other citizens
to free movement, freedom of choice and non-discrimination.”
Additionally, it says: “Disabled persons and persons with reduced mobility should therefore be accepted for carriage and not
refused transport on the grounds of their disability or lack of
mobility, except for reasons which are justified on the grounds
of safety and prescribed by law.”

People who use a wheelchair
can be escorted through the airport
and to the seat of the plane.
Photo: Ernst Tobisch / CPH
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In the US, the rights of disabled persons are enforced by the
Department of Transportation. Rules and regulations regarding
air travel and disabled persons can be found on their homepage. These are based upon the American legislation from 2003:
“14 CFR PART 382 NONDISCRIMANATION ON THE BASIS OF
DISABILITY IN AIR TRAVEL”.
This law lays down a series of requirements concerning arrangements at airports and aircraft designed to ensure that the
so-called “qualified handicapped individual” has unhindered
access to air travel and, where necessary, any help he or she
may need. In principle, flight safety considerations are the only
acceptable grounds for turning away a disabled person.
The civil aviation administration lays down rules for how many
disabled persons may be carried on any given flight. At least
one escort must accompany every five disabled persons or persons with reduced mobility. Rules also apply to seating.

Planning
Planning should be done well in advance if assistance is needed. Please contact the travel agency or airline in order to
establish and arrange the help needed. In some cases these
arrangements have to be discussed with the airline’s medical
officer – just like medical repatriation. The deadline for such
planning is normally 48 hours before travel.
Some airlines require a MEDIF issued by the treating physician
or GP. If the journey involves more than one airline, the MEDIF
form must always be used. Some companies have produced an
information form that is completed and signed “only” by the
disabled person. Normally, this information form can only be
used for journeys made on the airlines own network.
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Frequent Traveller’s Medical Card - FREMEC
If a disabled person flies frequently, a so-called “Frequent Traveller’s Medical Card” (FREMEC) can be issued for a pre-determined period of time. This enables travelling without obtaining
medical clearance each time. This form is issued by the airline’s
medical officer.

General conditions
Facilities and service
The following facilities and services are offered by larger airports and airlines:
Q Wheelchair conveyance / escort to the gate or to the reserved
seat. Help when boarding the plane (“carry on” or “High
Loader”).
Q Special lounges designed for disabled and /or sick passengers.
Q Transportation of wheelchair in cargo compartment. For
reasons of flight safety, wet cell batteries may only be carried
if they have been removed and stored in a special container.
Q Oxygen for passengers with chronic illnesses.
Q Special diet meals.
Q Leg-rest on board.
Q Facilities for guide dog transport.
Q Intercontinental flights and large aircrafts usually carry their
own wheelchairs. The aisles on many smaller aircrafts are
so narrow that there is no room for wheelchairs.
Q Own wheelchairs are normally only accepted as cargo.
Q Lavatories accessible for disabled persons are only avail	 able on intercontinental flights and large airplanes.
Own electrical equipment must be approved by the airline
before travelling.

If the equipment is battery driven, then only the use of dry cell
batteries, including “sealed gel”, is allowed during the flight.
Assistance
The disabled person can expect the same service on board as
other passengers, no more and no less.
In the planning of a disabled person’s journey, a distinction is
made between self-assisted and non-self-assisted passengers.
Q Self-assisted
The definition of a self-assisted passenger is a passenger who
can eat meals unassisted and use the lavatory unassisted.
Self-assisted disabled passengers may travel alone.
Q Non-self-assisted
A non-self-assisted passenger is a passenger who is unable
to eat without assistance, who needs assistance to use the
lavatory, or who is unable to orientate themselves within the
aircraft, e.g., as a consequence of serious mental disability.
A non-self-assisted disabled person shall be escorted by a
person who can assist with eating, toilet visits, etc.

A review of rules for disabled persons
Physically handicapped persons
Privately owned wheelchairs are carried in the cargo compartment and normally not in the cabin. Wet cell batteries must be
carried in a special container.
Wheelchair conveyance and carriage on board can be arranged
in advance.
It is seldom that there are wheelchairs on small- and
medium-sized aircraft and for this reason the use of lavatories
may not be available.

On large aircrafts, there are often wheelchairs and lavatories
accessible to disabled persons.
Normally, no restrictions apply to self-assisted disabled persons. Any additional requirements demanded by the airline
must be arranged by the disabled person, e.g. an escort.
Persons with impaired sight or hearing
An escort can be arranged in advance by the airline or airport.
There are normally no restrictions on the flight itself. However,
the cabin crew should be informed as to the nature of the handicap.
On the vast majority of routes, it is possible to bring a guide
dog.
Mentally handicapped persons
Less seriously disabled persons may travel alone. If asked, the
airline can arrange an escort to the gate.
Seriously disabled persons must bring an escort for the whole
journey. In case of doubt, the matter should be discussed with
the airline’s medical officer.
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SPECIAL PART

In this part of the book, a set of guidelines for the
transportation of sick patients, classified by ailment,
are set out.
Some patients have more than one medical problem and it is
always necessary to undertake a total medical evaluation of
the patient’s condition before deciding on transportation.
The following indications of time for when
transportation can be accepted on a commercial
flight are valid for most, but not all airlines.
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6. CARDIAC DISORDERS
General
When transporting cardiac patients by air, the following points
should be taken into account:
Q Low oxygen pressure in the cabin means decreasing oxygen
supply to the heart and all other organs.
Q Immobility on long distance flights. This can cause venous
stasis and in some cases the risk of deep venous thrombosis
(DVT).
Q Increased abdominal distension, which can impair respiration and cause pressure in the chest cavity.
Can be mistaken for angina pectoris.
Most cardiac patients undertake air journeys without any trouble at all. However, if the patient is unstable with a low angina
pectoris threshold, is significantly cardiac insufficient, or has a
cyanotic cardiac disorder, a number of problems will present
themselves.
During long flights, patients are advised to wear knee-length
graduated compression stockings, and they should be urged
to perform vein pumping exercises and, if possible, to move
around the aircraft several times during the flight.

CAG showing right coronary artery with multiple stenoses.
Patients with iscaemic disorders are evaluated according
to their symptoms and their functional class
and must be advised on this basis in connection with air travel.
Photo: Cardiology Laboratory, Rigshospitalet
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In heart p
 atients having multiple risk factors of developing a DVT
and not receiving anticoagulant therapy, low-molecular-weight
heparin should be con-sidered. (Concerning thromboembolic
prophylaxis – please see C
 hapter 1).
Ample intake of liquid should be advised, but not too much coffee, tea or alcohol, which all cause dehydration. Liquid intake
should be in the form of non-carbonated drinks in order to avoid abdominal distension.
Medicine should be on hand in the hand luggage locker and
should be in its original packaging so that, in case of a sudden
deterioration in the patient’s condition, others can see what it is.

Cardiac ischemia
Chronic stable angina pectoris
If the patient has angina pectoris with a well-defined angina
threshold and a good response to nitro-glycerine, air travel
presents no significant risk. The patient should have help with
baggage, and, in order to minimise stress during flight transfers, airport conveyance (wheelchair, etc.) should be arranged
in advance.
Patients with stable angina pectoris but with a low angina threshold may require oxygen during the flight. Oxygen treatment
should be arranged with the airline in advance. If the patient is
familiar with using oxygen, he can travel unescorted. If not, he
should be escorted by a physician or a nurse.
Recent/unstable angina pectoris
A condition involving a recent or altered angina pectoris pattern – usually accompanied by pain brought on by only mild
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exertion or when at rest – will most usually be an element of
the acute ischemic syndrome and a forewarning of acute myocardial infarction (AMI). The patient will not be allowed on commercial flights, and even transportation by a well-equipped air
ambulance should only be undertaken if in situ treatment is
unavailable.
The treatment of unstable angina pectoris consists of bed rest,
oxygen therapy, administration of morphine substitutes, intensification of anti-angina drug treatment, and cardiac care
supervision.
If the angina pectoris disappears, the patient should be fully
mobile before making a decision about possible air travel. An
exercise ECG should be carried out to ensure the patient is stable. After that, the same guidelines that apply to stable angina
pectoris should be followed. If the condition does not stabilise
within a few days, a coronary arteriography (CAG) should be
done and, if necessary, followed by a PCI (Percutaneous Coronary Intervention) or a bypass surgery.
Immediate air transport of unstable heart patients
In the few cases where adequate treatment cannot be obtained
locally and air transportation is preferred, it will be carried out
as follows:
Reclining transportation in an air ambulance escorted by an
anaesthetist and an anaesthetic or intensive care nurse and
if possible with access to cardiological advice. Cardiac monitoring, sufficient oxygen for the whole transportation, trans
cutaneous pacing equipment, resuscitation equipment, and medicine for acute thrombolysis treatment should all be available.
Ideally, transportation should be carried out by aircraft in which
cabin pressure can be maintained as close to 1 atm as possible.

Acute myocardial infarction, AMI
The modern treatment of AMI with acute PCI or thrombolysis
normally minimises damage of the myocardia, giving rise to
fewer complications and a shorter admission time.

Q Uncomplicated AMI
Usually, airlines accept patients with uncomplicated AMI
(patient free of pain within a few days, no significant arrhythmia, well-compensated, and fully mobile after one week),
travelling unescorted on a commercial flight after 7-10 days.
Q Complicated AMI
Patients with complicated AMI should be evaluated individually.
Relevant investigations should be performed such as CAG,
echocardiography, and event recording, and the patient
should be treated according to the findings.
In general, the complications must be treated and the p
 atient
mobilised and stable without any significant cardiac symptoms before he or she can be transported unescorted by
commercial flight.
If the patient, despite having received relevant treatment, still
has persistent symptoms like heart failure, or angina pain, the
transport needs to be planned according to the guidelines for
the current condition (please see the relevant passage).
If a patient with recently occurred AMI is residing in a place
without treatment facilities, transportation by air may become
necessary if there are complications that require treatment.
Such transportation will then only be carried out under the
same conditions as applies to the acute air transport of unstable heart patients, as mentioned in the passage: “Immediate air
transport of unstable heart patients”.

In the case of clinically minor infractions, it will often be safest
and best to allow the patient to rest for 14 days at the location
where trauma occurred, even if there are no treatment facilities.

Heart failure
Heart failure is classified in accordance with the New York Heart
Association’s functional classes – NYHA functional class I-IV.
This classification refers only to symptomatology and not at
all to the aetiology, which will most often be ischemic in nature
but could involve valvular heart disease or primary myocardial
disease.
Functional Class I.
Includes patients with organic heart disease and whose physical capacity is not limited in any way.
Functional Class II.
Includes patients with organic heart disease whose physical
capacity is limited to a minor extent. They are symptom free
when at rest or during light physical exertion, but experience
dyspnoea, angina pectoris, fatigue, or palpitations at higher levels of physical activity.
Functional Class III.
Includes patients who are seriously limited in their physical capacity. They are symptom free when at rest, but experience the
above-mentioned symptoms during light physical activity.
Functional Class IV.
Includes patients who have symptoms while at rest and who
experience an aggravation of these during any and all activity.
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Most airline companies have the following rules
for transporting patients with heart failure:
NYHA classes I and II
Patients should receive sufficient treatment and may then travel by air unescorted by commercial flight.
NYHA class III
Patients should receive sufficient treatment and, on longer
flights, should possibly undergo anticoagulant therapy. The
patient may travel by commercial flight but should have help
with baggage and a wheelchair at the airport.
NYHA class IV
Patients should receive sufficient treatment and should undergo
regular anticoagulant therapy. Any arrhythmias must be treated.
Transportation by commercial flight is possible with a medical escort and with an oxygen supply. The most seriously ill
patients in this class should be transported by air ambulance.

Arrhythmia
Asymptomatic bradycardia
Patients with asymptomatic bradycardia/block, where not
associated with syncope and where monitoring has not
revealed any great degree of heart block, may travel unescorted
on commercial flights.
Symptomatic bradycardia
Patients with symptomatic bradycardia with or without syncope should not travel before the implantation of a pacemaker.
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There is no special risk involved for pacemaker patients travelling by air.
There is no risk of electrical interference between the pacemaker and the aircraft’s radio/electronics systems. Pacemaker
patients may pass through airport security systems, but they
must show their pacemaker identification cards.
After the implantation of a fully functional pacemaker, the
patient can usually be accepted on a commercial flight after 3
days.
After the implantation of a temporary pacemaker, the patient
may be transported by commercial flight when efficient pacing
has been ensured. The patient must be escorted, normally by a
cardiologist. If adequate pacing cannot be assured, the p
 atient
must be transported by air ambulance (see “Immediate air
transport of unstable heart patients”).
Paroxysmal supraventricular tachycardia
Patients who suffer frequent hemodynamic symptom-producing attacks of paroxysmal supraventricular tachycardia should
not attempt to travel until they have received sufficient prophylactic treatment or been examined and treated using electrophysiological therapy.
Patients with short non-symptom producing attacks of supraventricular paroxysmal tachycardia may travel by air unescorted.
Chronic atrial flutter
Atrial flutter with a rapid ventricular rate should be regulated
before repatriation.
Patients with well-controlled atrial flutter may travel unescorted by commercial flight but should receive oral anticoagula
tion therapy.

Ventricular arrhythmias
Unifocal ventricular extrasystoles are often harmless, and the
patient may travel unescorted by commercial flight.
Multifocal ventricular extrasystoles and attacks of ventricular
tachycardia are often life threatening and predominantly manifest themselves as symptoms of an unstable ischemic cardiac disorder.
Repatriation may only be undertaken after the patient’s condition has stabilised medically and after the disappearance of
ventricular tachycardia. In some cases the implantation of a
special defibrillation pacemaker (ICD) may be indicated. Following the implantation of a fully functional ICD, the patient
can usually be accepted on a commercial flight after 3 days.
If the patient’s condition does not stabilise, repatriation should
be carried out as described under “Immediate air transport of
unstable heart patients“.

Patients who have undergone thoracotomy should have a
chest X-ray before travelling by air in order to ensure there
is no residual pneumothorax. Patients who have undergone
bypass surgery along with supplementary aneurysmectomy
or the closure of a ventricular septal defect will have a longer
post-operative period of convalescence.
Air travel after such an operation must not be undertaken until
the patient is mobile and fully stable without symptoms.

Heart surgery

Heart transplantation
Should be assessed individually.

Bypass surgery
After an uncomplicated bypass operation with a satisfactory outcome, the patient will normally be able to travel by air
within two weeks.
Patients who have undergone bypass surgery may not lift or
carry anything for the first 6 weeks, as this can rupture the
sternum scar.
For these reasons, luggage assistance at the airport should be
arranged for the patient if travelling unescorted.
Special attention should be paid to the legs of those bypass patients who have undergone vein grafting; the patient
should wear thigh-length graduated compression stockings
as thrombosis prophylaxis.

Open-heart surgery
After open-heart surgery, such as heart valve operations, the
patient will usually be accepted unescorted on a commercial flight after 3 weeks, if the postoperative course has been
without complications.
If the patient is travelling unescorted, luggage assistance
should be arranged.

PCI
After an uncomplicated, elective PCI with or without stent
placement, the patient will usually be accepted on a commercial flight after 3 days.
Cardiac ablation
After a successful ablation, the patient will usually be accepted
on a commercial flight after 3 days.
You shall take into account, that patients flying within the first
week after an ablation have a high risk of developing a DVT
(concerning thromboembolic prophylaxis please see Chapter
1).
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7. CIRCULATORY DISORDERS
Venous disorders
Deep venous thrombosis (DVT)
Patients with DVT can, from a medical point of view, fly after
3-5 days as long as the local symptoms are decreased and that
they are in sufficient anticoagulation therapy.
The patients may not have any symptoms of pulmonary embolism. Knee-long graduated compression stockings are recommended.
Normally, the patients can fly sitting and unaccompanied but
they should have WCHR in airports. On prolonged flights, the
patients must be able to sit with the leg elevated.
There are 3 different types of anticoagulation therapy that can
be recommended in treating patients with DVT:
Q LMWH (Low Molecular Weight Heparin).
Already 24 hours after the first injection, the anticoagulation
therapy is sufficient.
Q VKA (Vitamin K Antagonist – warfarin or coumarin).
The anticoagulation treatment is first sufficient when the INR
has been in level (between 2 and 3) for 48 hours. This often
takes a week.
Q NOAC (New Oral Anticoagulant Drugs).
All NOAC drugs are very effective and the anticoagulation
therapy is nearly sufficient after the first tablet and definitive
after 24 hours.
Still, the airline company’s requirements for allowing patients
to fly after DVT differs, so when planning the transport it is
advisable to consult the actual airline.

Regarding thromboembolic prophylaxis
see Chapter 1.
Pulmonary embolism
Following a smaller pulmonary embolism without a special respiratory effect, the same rules apply to DVT in relation to with
scheduled flights.
Patients who have had a larger pulmonary embolism may be
transported depending on the respiratory condition.
These patients may be more easily desaturated by physical activity, although SAT is acceptable at rest. You shall therefore be
liberal in prescribing oxygen in flight to these.

Arterial disorders
Hypertension
Patients who are receiving treatment for hypertension are under no increased risk when flying.
Hypertensive crisis
A patient who has received treatment for hypertensive crisis
should not travel by air until his or her blood pressure has stabilised at a suitable level and possible attendant cardiac problems have been treated.
Patients may normally travel by air, seated and unescorted.
Help with baggage and, possibly, a wheelchair should be arranged at the airport in order to avoid physical strain.
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8. RESPIRATORY DISORDERS
General
Consider the following issues when a patient with a respiratory
disorder is going to be repatriated:
Can the patient cope with the hypoxia experienced due to decreased oxygen tension at cruising altitude?
Is there any trapped air in the body’s cavities or other closed
spaces that may aggravate any medical conditions (e.g. pain,
circulatory, or respiratory) as the surrounding pressure changes during ascent or descent?

Pre-flight assessment
There is no single test that can predict whether a patient will
desaturate during the next flight and that can be carried out
in a general setting. A pre-flight assessment is made based
on anamnesis and clinical evaluation. When performing a preflight evaluation, one or more of the following findings can be
used:
Q Previous air travel intolerance with significant respiratory
symptoms.
Q Walk tests (Self-Paced Walk Test usually 50 m (SPWT), Stair
Climb Test (SCT), Six-Minute Walk Test (6MWT), or TwelveMinute Walk Test (12MWT)).
Q SaO2 at sea level.
Q ABG puncture.
Q Pulmonary function tests (PFT), especially FEV1, FVC, and
PEF.
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Q Blood

samples (Hgb, in patients with cancer also K+, Na+,
Ca++, Mg++).
Q NYHA or CCS class.
Q Hypoxic challenge testing (HCT).

Guidance for the interpretation of test results
Unescorted
Patients are usually accepted as unescorted passengers if:
Q They can walk 50m or climb the stairs to the first floor at an
acceptable pace.
Q SaO2 > 94% at rest without auxiliary oxygen supply.
Q SaO2 > 94% at rest with auxiliary oxygen supply, presuming
that the condition is in a stable phase.
It is mandatory that the patient is confident with the use of
oxygen therapy. If not, a trained medical escort (e.g. a nurse)
should accompany the patient. Flow rates should typically
be doubled during flight.
Escorted by physician
Patients escorted by a physician are usually accepted as passengers if:
Q SaO2 < 94% at rest with auxiliary oxygen supply, presuming
that the condition is in a stable phase.
Q A patient with chronic lung insufficiency and who is partially bed-ridden and unable to walk without dyspnoea may
be transported in the sitting position with a small auxiliary
oxygen supply, provided that a blood gas analysis shows
normal pH irrespective of PaCO2 level, PaO2 > (6)-7 KPa,
O2 saturation > 90% on atmospheric air, and provided that
either the respiratory rate or the patient’s dyspnoea are at
their normal levels.

Patients who are considered unstable regarding respiratory
function, or who are in a state of respiratory failure, or who do
not fit any of the abovementioned categories, should be transported by air ambulance or PTCA.

Selected respiratory disorders
with potential complications
when travelling by air
All patients should fulfil the abovementioned criteria in addition to those stated here.

Infectious diseases
Pneumonia
Patients with acute pneumonia or bronchitis are not accepted
as passengers by commercial airlines. They are normally accepted on board when they are afebrile, in a normal respiratory
state, and not contagious. (See also chapter 16).

Chronic respiratory problems
Asthma
The commercial flight environment does not usually pose problems for those with asthma.The main risk is bronchospasm
induced by the low cabin humidity and the stress caused by
travelling. Anamnestic information of previous air travel intolerance with significant respiratory symptoms is of utmost importance.
Patients with stable and well-controlled asthma can usually
travel unescorted. Medication should be in the “carry on” lug-

gage. All medications should be transported in their original,
labelled containers along with documentation, e.g. a letter (”to
whom it may concern”) from the treating physician or GP.
Unstable patients and patients that often have asthma attacks
should be well controlled before travelling and escorted by a
physician carrying the necessary equipment to intervene (drugs
and oxygen).
Chronic Obstructive Pulmonary Disease (COPD)
Patients with acute exacerbations of COPD must return to a stable and well-controlled state before travelling. Please consult
“Guidance for the interpretation of test results”.
Cystic fibrosis
The patient should be escorted by a physician with auxiliary
oxygen supply if FEV1 < 50%.
Interstitial lung disease
Each case should be presented to the airline’s medical officer.
Please note that this group of patients has an irreversible decrease in oxygen diffusion capacity and therefore reacts differently to hypoxia than other patients with respiratory diseases.

Other problems in thorax and lungs
Pneumothorax
Untreated pneumothorax
Patients with a closed pneumothorax should not travel on
commercial flights. In very rare emergency cases, patients with
closed pneumothorax may be evacuated to a hospital where
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the necessary medical expertise is present in order to treat the
patient. In such cases, evacuation should be done with the cabin pressure at 1 atm (“sea-level flight”). The patient should be
escorted by the “best available” medical personnel.
Treated pneumothorax where the chest tube is in situ
Most airlines will accept this type of patient if the lung is completely inflated without the use of active suction. The chest-tube
must be connected to a Heimlich valve (one-way valve). The inflation of the lung must be documented with a chest x-ray taken
shortly before the transportation. The patient must be escorted
by a physician capable to perform a chest-tube insertion. The
use of a water-seal type valve in a pressurized cabin is contra-indicated because of the risk of water being sucked into the
pleural cavity.
Treated pneumothorax where the chest tube
has been removed
Spontaneous pneumothorax should undergo definitive treatment to prevent recurrence before flying if possible. The patient
will not be medically cleared by the airline before a chest x-ray,
CT scan, or MRI scan taken at least 24 hours after the removal
of the chest tube demonstrates a completely re-expanded lung.
The examinations must be repeated if a residual pneumothorax
persists until complete re-expansion of the lung.

Pneumothorax on left side with onsetting tension pneumothorax.
Must be treated before flying.
Photo: Dept. of Radiology, Herlev Hospital
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The rules of the airline companies
Patients treated for spontaneous pneumothorax may usually
fly one to two weeks after the removal of the chest tube if fully
recovered.
Patients treated for traumatic pneumothorax may usually fly
two weeks after the removal of the chest tube if fully recovered.

A few airlines will allow patients escorted by a physician to fly
two days after the removal of the chest tube if a chest x-ray,
CT scan, or MRI scan demonstrates a completely re-expanded
lung.
The requirements regarding whether patients treated for pneumothorax can fly unaccompanied differs among airlines, so
it is advisable to present patients with pneumothorax to the
airline’s medical officer when ready for repatriation.

Subcutaneous emphysema

Rib and sternum fractures

Patients presenting mediastinal emphysema may not be transported by commercial flight. If air evacuation is necessary, these patients may only be transported with a cabin pressure of 1
atm (“sea-level flight”). These cases should be presented to the
airline’s medical o
 fficer when ready for repatriation.

Simple rib fractures do not normally give rise to aeromedical
problems as long as the lung is undamaged and there is no
pre-existing lung disorder.
Generally, the principal problem associated with rib and sternum fractures is pain, which can lead to reduced respiration. It
is therefore extremely important that the patient receive adequate treatment against pain.
Multiple rib fractures or double fractures can cause thoracic instability and respiratory insufficiency.
These cases should be presented to the airline’s medical o
 fficer.

Lung contusion
In the case of patients with acute respiratory insufficiency
(shock lung, contusion), flying should be delayed until lung
function has returned to normal.
Should air transportation be unavoidable, an ambulance flight
or PTC will often be required.

Patients who present subcutaneous emphysema may not be
transported by commercial flight.
If air evacuation is necessary, these patients may only be transported with a cabin pressure of 1 atm (“sea-level flight”).

Mediastinal emphysema

Heart transplantation (HTX) /
Lung transplantation (LTX)
These cases should be presented to the airline’s medical officer
when ready for repatriation.

Lung cancer
Chemotherapy, radiotherapy, or stent treatment should be
presented to the airline’s medical officer. Since most of these
modalities are intended as palliative treatment, the general
condition of the patient may be poor. You also have to consider
the risk of, for example, metastasis, hydrothorax, or electrolyte
derangement. (Please see Chapter 18).

49

Surgery
Lobectomy or pneumonectomy.
These cases should be presented to the airline’s medical officer
when ready for repatriation. In cases with pneumonectomy, a
chest x-ray, CT scan or MRI scan is essential to demonstrate
that the potential pleural space is replaced by liquid and that
there is no deviation of the mediastinum. The replacement of
gas with fluid usually takes around six weeks.

Haemoptysis
Patients presenting with haemoptysis may not be transported
by commercial flight until the cause is found and treated.

Hydrothorax
and pleuracentesis
The patient should undergo diagnostic procedures before
being presented to the airline’s medical officer. If pleuracentesis is performed, a chest x-ray, CT scan, or MRI scan taken at
least 24 hours after the procedure must demonstrate the absence of pneumothorax.
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9. GASTROINTESTINAL DISORDERS
General
When flying in a commercial aircraft at cruising altitude, the
cabin pressure is ¾ atm. As a consequence of the reduced
cabin pressure, gas in the peritoneal cavity and within the

gastrointestinal tract will expand approximately 38%. Trap
ped air can cause problems, for instance, where the patient
has ileus, or if the gastrointestinal wall is weakened by recent
suturing, clip, infection, or ulcer, as a perforation may occur.
Overall, bowel function should be restored and normal before
the flight. There must be no signs or symptoms of obstruction
within the gastrointestinal tract (nausea, vomiting, meteorism,
no passage of stool or flatus within the last days), or diarrhoea
that may be caused by gastroenteritis.
In general, a patient can be transported by aircraft 5 days after
laparoscopic surgery for conditions such as appendicitis, cholecystitis, or gynaecological conditions, and 10 days after laparotomy, since paralysis is prolonged and suture lines and anastomoses must be stable and capable of withstanding slight
abdominal distension during the flight.

CT scan of a patient with ileus.
Patients with ileus or subileus may not travel by commercial airliner,
as the reduced cabin pressure will further increase bowel distension
and risk of perforation.

After diagnostic laparoscopy without complications, air transportation is allowed after 2 days, since the insufflated gas (most
commonly CO2 is used) will have been completely resorbed by
this time.

Photo: Dept. of Radiology, Herlev Hospital
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Gastrointestinal diseases

After an uncomplicated appendectomy with an uncomplicated
postoperative course, patients will usually be accepted after 5
days and can travel, seated (on intercontinental flights in business class seat) and unescorted, provided that normal bowel
function has been restored, which is usually after 2-3 days.
The airline may accept patients earlier than the 5th post
operative day based on individual assessment.

Gastrointestinal bleeding
Patients are accepted after acute anaemia, when the haemoglobin concentration is ≥5,3 mmol/l (8,5 g/dl).
After upper gastrointestinal haemorrhage, patients are normally accepted after 7-10 days, without signs of bleeding.
The airline’s medical departments may, depending on the individual company guidelines, allow earlier transportation if it
has been reliably proven that the bleeding has stopped (either
spontaneously or after endoscopic haemostasis).
The best documentation for this is endoscopic, or alternatively repeated haemoglobin measurements showing stable or increasing haemoglobin concentration concurrently with stools
having normal colour again.
After gastric or duodenal haemorrhage due to an ulcer or gastritis, PPI treatment should be initiated. Patients with bleeding
oesophageal varices should be treated with endoscopic ligature (‘banding’) and must have a stable or increasing haemoglobin concentration before air travel. If the history indicates an
increased risk of re-bleeding in an otherwise correctly treated
patient with bleeding oesophageal varices, the patient should
have a medical escort or an air ambulance / PTC should be considered.

Intestinal obstruction
In patients with partial or complete intestinal obstruction,
regardless of whether the cause is paralysis or mechanical,
distension of the intestines will quickly develop.
Flying will a
 lways aggravate this condition due to further distension, which may increase the risk of perforation and ischemia leading to gangrene.
The pain caused by distension may result in vasovagal reactions. Therefore, patients should be treated locally before being
transported whenever possible.
For evacuation by air due to lack of treatment facilities, an air
ambulance with cabin pressure equivalent to sea-level pressure must be used.
Before and during the flight, the patient should have a naso
gastric tube with suction, and should be escorted by a physician.

Appendicitis
Patients with acute appendicitis may not be transported by
aircraft. The main reason is the risk of perforation and septic
shock. The patient should be operated locally. If this is not possible, the patient should be immediately treated with antibiotics and transferred with a medical escort as soon as possible
by air ambulance to the closest medical facility.

Diverticulitis
Air travel is contraindicated if the patient has symptoms of diverticulitis (especially if the patient has a fever), due to the risk
of perforation and sepsis.
The patient can be transported after surgery or antibiotic therapy when there are no more symptoms and their condition is
stable.
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Colostomy and iIeostomy
Patients with a newly constructed colostomy or ileostomy must
wait a few days after normal bowel function has been re-established before travelling by commercial aircraft.
At least 10 days should pass after surgery if the stoma has been
placed in relation to a laparotomy, which is still most often the
case. If after 10 days the patient or relative is still not familiar and comfortable with changing and handling the colostomy
bag in public areas and aircraft, then a nurse or physician must
escort the patient.
Patients with a stoma should also be aware that the reduced
pressure in the aircraft will lead to increased output. Therefore,
the colostomy bag should be emptied just before the flight, and
extra bags should be readily available.

Biliary diseases
Cholecystolithiasis and bile duct stones
Following a single gallstone attack, the patient may usually travel by air unaccompanied after 1 day without pain, and should
have analgesics as tablets and suppositories available for the
trip.
There should be no signs of occlusion of the biliary tract (these
signs include elevated liver enzymes with or without jaundice).
If there have been several attacks over a short period of time
and surgery has not been done, 3-5 days without pain should
pass before transportation.
Patients with bile duct stones should undergo ERC with stone
removal or stenting, otherwise there is a risk of acute complications during the flight (attacks of severe pain, acute pancreatitis, cholangitis with sepsis, or even septic shock).

Acute cholecystitis
Acute cholecystitis is a contraindication to air transport for the
same reasons as appendicitis (risk of rapid deterioration and
perforation with sepsis), and the patient should, if possible, be
operated on before repatriation. If surgery is not an option, the
clinical condition must have been stabilised through antibiotic
treatment and the patient mobilised before repatriation is planned.
This usually requires 6-10 days in hospital. After laparoscopic
cholecystectomy with an uncomplicated recovery, the patient
can be air lifted from the 5th post-operative day. After open
cholecystectomy for cholecystitis, 10 days must pass. In both
cases, bowel function must have been restored. The airlines
may authorise earlier transport based on an individual assessment.

Pancreatitis
In case of gallstone pancreatitis, the bile duct stone(s) must
have been cleared spontaneously (this can be demonstrated
with MRCP and normalised liver function tests) or removed (by
ERCP), or the common bile duct must be drained with a stent,
since recurrence with severe pain can occur quite suddenly. In
addition, the below criteria should apply to patients with gallstone pancreatitis and pancreatitis of other aetiology.
Criteria for air travel after pancreatitis: The patient can be transported by air when amylase (or lipase, which is used in some
countries) is normal, the patient is without pain, can eat, has
normal bowel function, and has been mobilised. In uncomplicated acute pancreatitis, this is usually achieved after 5-7 days,
but it may take a longer time.
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In approximately 5% of cases, the condition develops to severe
pancreatitis (haemorrhagic or necrotising pancreatitis). The patient will often require intensive care or must be evacuated to a
facility with adequate treatment facilities.
Depending on the complications and course, subsequent
repatriation may often require air ambulance / PTC.

Abdominal trauma
Abdominal trauma may result in organ injury and a resulting
acute or delayed (up to several days) haemorrhage. A traumatic subcapsular hematoma of the spleen may suddenly burst
after a week or even later. Blunt abdominal trauma may also
result in injury that may go unidentified for several days (for
instance, duodenal injury or pancreatic injury).
Therefore, it is mandatory that such patients be thoroughly studied, including a complete CT scan of the chest and abdomen
prior to the planning of transport. The haemoglobin concentration must be followed for several days and remain stable.
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10. CENTRAL NERVOUS SYSTEM DISORDERS
General
The main aeromedical problems associated with this group of
disorders all arise from conditions involving increased intracranial pressure (whether due to infarct, haemorrhage, trauma,
tumour, or infection) and disorders with intracranial air.
Patients may not travel by commercial flight with increased
intracranial pressure or intracranial air.
Concerning disorders with increased intracranial pressure (ICP)
Flying at normal cruising altitude with the cabin pressure at ¾
atm will aggravate the effect of increased ICP with risk of incarceration (brainstem compression).
In cases where increased intracranial pressure is suspected
(headache, vomiting, confusion, low pulse and high blood
pressure, etc.), a CT or MR scan should be carried out, partly to
establish the nature of the complaint, and partly the degree of
oedema and degree of midline shift, and thereby give an indication of increased ICP.

CT scan of patient with intracranial air.
Patients with intracraniel air are not accepted on commercial flights because
the lower cabin pressure at cruising altitude will result in the expansion of the
trapped air.
Photo: Dept. of Radiology, Herlev Hospital

Concerning disorders with intracranial air
A CT scan is excellent at revealing intracranial air, which can
be seen after serious head trauma with fracture or after craniotomy. If the amount of intracranial air is not at a minimal level,
the patient will not be able to travel by commercial flight. The
reason being that while the aircraft climbs, the cabin pressure
will be reduced, and the intracranial air will expand and press
on the surrounding cerebral tissues.
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Air transport of patients with increased ICP or intracranial air.
If such a patient, because of a lack of onsite treatment facilities,
must be transported by air, it must be with an air ambulance,
flying with the cabin pressure at 1 atm (sea-level flight).
Patients with increased ICP must be placed in the aircraft with
their head towards the nose of the plane, as the effect of the
aircraft’s power is stronger at take-off than at landing.
Furthermore, the bedhead should be elevated 30°.
If there are signs of seriously increased ICP, the patient can be
treated with IV hypertonic sodium chloride (1 meq/ml, 50-100
ml) or Mannitol 20%, which will reduce the ICP for some hours.
The patient must be escorted by an anaesthetist and anaesthetic
nurse.
Air transport of patients with other neurological conditions.
Patients with neurological conditions (myopathies, cervical myelopathy decompensated myasthenia gravis, ALS, polio seqv.
Parkinson’s disease, etc.) that cause limited muscle power need
different types of assistance such as an escort, a wheelchair at
the airport, oxygen during the flight, NIV (non-invasive ventilation), a ventilator, etc.

Stroke
About 85% of strokes consist of cerebral infarctions, 10% of intracerebral haemorrhages, and 5% of subarachnoid haemorrhages.
Cerebral infarction
Patients with infarcts, where all the neurological symptoms
have disappeared quickly, will normally be accepted on a com56

mercial flight after 4-7 days, seated and unescorted. Airline
companies may differ regarding the conditions for accepting
these patients.
Patients who continue to have neurological symptoms and
signs, such as hemiparesis, will normally be accepted on commercial flights after 7-10 days, if there are no signs of increased
ICP and the patient’s condition is good and stable.
A CT or MR scan should be done to confirm the localisation
and size of the infarct. Serious infarct oedema in cases of cerebral or cerebellar infarction will normally subside within 6-7
days. All patients who have had a cerebral infarct should immediately start prophylactic treatment with aspirin (ASA) 75-150
mg/day or clopidogrel 75 mg/day. Clopidogrel requires loading
with 300 mg. The patients should also receive 24-48 hours of
EKG monitoring to reveal intermittent AF.
Patients who have intermittent or manifest AF should start oral
anticoagulation 48 hours after the infarct, later if the infract is
large.
For patients with persistent neurological symptoms, the method of transportation depends entirely upon their clinical condition. Patients with severe paresis may need stretcher transport. Patients who have problems swallowing should have a
gastric tube. Air ambulance transportation with accompanying
anaesthetist and anaesthetic nurse may also be necessary if
the patient is respiratory insufficient or unstable after the observation period.
Intracerebral hemorrhage (ICH)
Intracerebral bleeding (ICH) will always be visible on a CT scan.
A distinction is made between profound basal ganglion bleed
ing (often related to hypertension), lobe hemorrhage and bleed
ing in the brain stem and cerebellum, respectively.

Particularly, the profound bleeding can cause breakthrough
to the ventricular system leading to significant risk of hydrocephalus and possibly increased ICP.
Clinically the same hemiform deficit is seen as in the ischemic
stroke. Depending on the size of the bleeding, increased ICP
may occur.
A new hemorrhage and hematoma expansion occur especially
within the first 6 hours.
The effect of surgical evacuation of hematomas is generally
questionable except from cerebellar hematomas > 3 cm and
subcortical hematomas < 1 cm from the surface with mass effect causing clinical worsening. Treatment of patients with ICH
consists of BP control with max. systolic pressure 140-150 mm
Hg and mean arterial pressure (MAP)< 110 mm Hg, correction
of possible bleeding disorder and in cases of hydrocephalus,
possible CSF-drainage
The transport mode and escort depend entirely on the patient’s
neurological status. In principle you should await normalisation of any increased ICP, control of possible hydrocephalus
and air resorption after possible craniotomy before flying. CSF
shunting does not contraindicate flight.
Subarachnoid haemorrhage (SAH)
If the case is not hopeless, a patient with a recent subarachnoid
haemorrhage should have the aneurysm closed within the first
couple of days with an endovascular procedure or an operation.
Today most aneurysms will be treated with endovascular coiling and fewer with craniotomy and clamping of the aneurysm.
If reasonable treatment facilities are available at the location
where trauma occurred, the patient should be examined and
operated there.

If reasonable treatment facilities are not available locally,
repatriation should be undertaken by air ambulance and the
patient should be escorted by an anaesthetist and an anaesthetic
nurse.
If the initial bleeding is minimal, a case can be made for flying
the patient at normal cruising altitude (with cabin pressure at ¾
atm), but if there are signs of increased ICP, the aircraft must fly
at an altitude where the cabin pressure can be maintained at 1
atm (sea-level flight).
Even if the patient initially is not clinically affected, problems
may come later.
5-14 days after a SAH the patient can get vascular spasms with
risk of infarcts and general neurologic worsening including
coma and death.
Therefore, all SAH patients should be treated with medicine
against the spasms (e.g. Nimodipine 60mg x 5 per day for 3
weeks).
In those cases where thorough and, perhaps, repeated examinations by CT or MR scan and arteriography reveal no source
of bleeding, then the risk of a new bleed is small and the prognosis considerably better.
These patients may, as a rule, be transported in a reclining position by commercial flight, accompanied by a physician after
approximately 14 days, or, in some cases, they may travel un
escorted in the seated position after achieving full mobilisation
without symptoms, normally after another week.
When the patient is being moved to treatment, consultation
with the relevant neurosurgical department is recommended
in order to ensure unanimity as concerns the indication of surgery and transportation criteria, etc
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Transient Ischemia Attack (TIA)
All patients who have had a TIA should immediately (after a CT
that excludes haemorrhage) start prophylactic treatment (see
above).
Be aware that the term TIA is often used incorrectly in cases
with unaccountable, unspecific, and transient symptoms.
The TIA diagnosis should, however, be reserved for cases with
transient hemiforme (half-sided) deficits without loss of consciousness.
Per definition, the attack can last for 24 hours, but usually it
lasts less than 30 minutes.
All patients who have had TIA – not only those who have suffered several TIA’s – have a risk of developing new emboli. Before flying, it is recommended that these patients, besides the
prophylactic treatment, should have as a minimum a CT scan
or, if possible, a MR scan with diffusion-weighted images (DWI)
and a Doppler ultrasound scan of the carotid arteries. Furthermore, an ECG monitoring should rule out atrial fibrillation.
After a single TIA with rapid and complete remission within 24
hours and where the scan has shown no infarct or bleeding, the
patient will normally be accepted unescorted on a commercial
flight after a few days.

Epilepsy
In general, a patient with epilepsy should receive optimal treatment and have the medication well-adjusted before air travel.
The stress related to waiting time at airports, lack of sleep, the
changing of time zones, etc., can increase the risk of an attack.
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Using a supplementary benzodiazepine from the day before
travelling to the day after arrival as prevention against attack
is recommended in some patients for long journeys, especially
with different time zones.
An epilepsy patient who has suffered an attack will normally be
accepted on a commercial flight 24 hours after the event.
Cases of frequent or several attacks must be evaluated individually.
If a patient has recently been diagnosed with epilepsy (and
other neurological disorders have been excluded), the airline
companies often demand a physician as an escort.

Sleep apnoea
Patients with moderate to severe sleep apnoea may bring their
CPAP machine in the cabin if agreed to by the airline company.

Intracranial infections
Patients suffering from intracranial infections may be transported by commercial flight when normal ICP has been assured,
that they are no longer a source of infection, and their circulation and respiration are stable.
This applies both for patients with meningitis, encephalitis, or a
brain abscess. Disposition and escort are subject to the clinical
condition of the patient.
In case of a lack of local treatment facilities, a patient with intracranial infection and increased ICP will need to be evacuated by
air ambulance, maintaining sea-level cabin pressure.

Intracranial tumours and hydrocephalus
Both intracerebral and extracerebral intracranial tumours,
especially when malignant, can cause a rapid development of
increased ICP. This is partly due to the growth itself and partly to
oedema in the tumour’s surroundings or a blockade of the ventricle, causing hydrocephalus. If the tumour first makes its appearance during an overseas trip, the patient is at risk of being
“trapped”, because the increased ICP will result in commercial
airlines refusing to transport him or her.
Nevertheless, the oedema surrounding the tumour can be
reduced by the administration of high doses of steroids (for
example, prednisolone 150 mg/day) for a short period. If this
normalises the ICP and the patient can be accepted on a commercial flight, it is important that the patient travel back immediately before the ICP rises again.
Before travelling by air, patients with hydrocephalus need a
ventricular drainage.

Head injury
Concussion
In cases of mild concussion, there is rarely cerebral oedema,
therefore these patients may travel by air as normal passengers on commercial flights as soon as they are mobile without
symptoms, usually within 1-2 days.
In cases of more severe concussion with loss of consciousness
more than 3-5 min., it is necessary to do a CT scan to exclude
intracranial damage. Concussions with accompanying oedema may be subject to increased ICP for several days. Travel by
commercial flight must be delayed until the patient is without

signs of increased ICP and is fully mobilised without symptoms. The patient will then normally be able to travel, seated
and unescorted.
Skull fractures
Non-dislocated skull fractures do not give rise to problems.
Only attendant lesions of the brain (contusions or hematoma)
or dura will lead to restrictions by commercial flights. Fractures
accompanied by the tearing of the dura, with the loss of spinal
fluid through the nose, pharynx, or ear and eventually with intracranial air, present a serious aeromedical problem. Such a
defect will always be a gateway for infection. There will be a
strong outward flow of cerebrospinal fluid during ascent due
to the change in cabin pressure, and, during descent, it is even
possible for air together with blood/secretion to be sucked in
through the nasal fossae or the middle ear if the original fracture involves these areas.
If loss of spinal fluid does not stop spontaneously within 1-2
weeks, the patient should be operated on to close the defect.
A patient suffering from a dural lesion with loss of spinal fluid
will not be accepted on commercial flights. Should transportation be unavoidable, e.g. because of the lack of treatment facilities, this must be undertaken by air ambulance maintaining
sea-level pressure in the cabin.
A patient with a non-dislocated cranial fracture should be placed under observation for a few days before flying in order to
ensure that there are no attendant cerebral injuries or dural lesions.
If the patient, hereafter, is mobilised without symptoms, the
journey can be made, seated and unescorted, by commercial
flight.
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Epidural hematoma
An epidural hematoma after a cranium trauma is almost always associated with a fracture in the cranium. As bleeding
may develop insidiously over 24 hours, so CT scan and a 24hour observation period after a cranium trauma are important.
Most epidural hematomas greater than 30 ml are operated
acute by craniotomy with evacuation of hematoma and hemostasis assurance.

Transport: A patient is first accepted on commercial flights
when there is no significant air or oedema in the brain. Patients
who at this time have no neurological symptoms will usually
be able to travel by air, sitting and unaccompanied. For patients
with neurological symptoms, transport and escorting must be
assessed according to the clinical condition.
Prevention of seizures with antiepileptics should be considered.

Minor hematomas can be treated without operation but controlled with CT scan.
Transport: see Craniotomy.

Lumbar puncture

Subdural hematoma
Most patients with significant subdural hematomas are operated. The hematoma is evacuated, and drains are inserted for
1-2 days.
Minor subdural hematoma that do not produce pressure symptoms can be treated without surgery.
They should be controlled with CT scan until resorption. When
CT scan has confirmed that the subdural hematoma no longer
causes pressure on underlying structures, the patients are allowed to fly.
Transport after surgery: see Craniotomy.

Craniotomy
After a brain operation, there will almost always be oedema
and smaller air pockets that will gradually be resorbed over
days to weeks.
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After a lumbar puncture, the patient can in principal fly just
after the puncture. Patients who develop a headache due to a
lumbar puncture need to wait until the symptoms disappear
before flying, possibly after a blood patch.

11. EAR, NOSE AND THROAT DISORDERS
General
The middle ear and the sinuses are semi-closed air-filled cavities that can cause a series of unpleasant symptoms when a
person is exposed to variations in the surrounding air pressure
and under circumstances where the individual’s opportunities to equalise air pressure are insufficient. The individual will
experience a so-called barotrauma.
The air enclosed within the middle ear and the sinuses will
expand during the aircraft’s ascent.
At cruising altitude, where the cabin pressure is ¾ atm, this air
will occupy 1.4 times its original volume. However, both the
Eustachian tubes and the sinus openings will generally allow
passive pressure equalisation. Thus, the ascent will most often
not cause any discomfort.
During descent, the surrounding pressure will exhibit a corresponding rise. Under these conditions, pressure equalisation
of the middle ear requires the active opening of the Eustachian tubes, as normally occurs by virtue of frequent involuntary
swallowing movements.
Pressure equalisation of the middle ear can be hampered if an
oedema of the mucosa of the Eustachian tubes is present due
to infection, allergy, or trauma. In addition to acute earache, in
rare cases perforation of the tympanic membrane is observed
(more frequently in diving).
Pressure equalisation of the sinuses requires that the mucous
membranes of the openings of the sinuses are normal. The
most important symptom of acute sinus barotrauma is pain,
which can frequently be very severe.

A
B

The valve function of the tube during conditions of excess middle ear pressure
(A) and during conditions of low pressure where the tube locks and blocks (B).

Those persons who, because of a common cold, are at risk of
developing middle ear or sinus barotraumas, together with those who, in general, are susceptible to developing barotrauma,
should use a decongestant nasal spray such as oxymetazoline
or xylometazoline during flight.
If the middle ear or sinus is completely filled with fluid, it will
not react to changes in pressure; consequently, it cannot be
subject to barotrauma while flying.
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Otitis media
Barootitis media
As mentioned above, in practice a middle ear barotrauma while flying will only occur during descent. If the pressure increase
of the surrounding air is not accompanied by a more or less
simultaneous pressure equalisation of the middle ear, this will
lead to earache, transudation of fluid to the middle ear, and
impairment of hearing.
Performing the Valsalva manoeuvre (expiring with the mouth
closed and simultaneous pinching of nostrils) or blowing an
Otovent balloon with the nose during descent is helpful in preventing barootitis media.
If the barotrauma occurs in connection with an intermediate
landing, there is no reason to interrupt the journey. On the contrary, during a renewed ascent, the person’s condition will return to normal, and he or she will have another opportunity
– e.g. by use of a decongestant nasal spray – to equalise the
pressure of the middle ear during the following descent.
In general, there is rarely any reason for treating a middle ear
barotrauma, as the condition will normalise hours or days after landing. Decongestant nasal spray will not help against an
existing barotrauma, and can only be used as a prophylactic
measure or to ease carrying out a treatment using the Valsalva
manoeuvre for an existing barotrauma.
Finally, it should be noted that intubated patients and patients
with a nasogastric tube will all have tubal dysfunction.
Acute otitis media with effusion
This condition occurs in connection with common colds and
is especially prevalent among children. In the early phases of
the condition, when there is still air in the middle ear, pressure
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Patient with acute middle ear infection. Will not be accepted
on a commercial flight.
Photo: B. Welleschik

equalisation of the middle ear will not be possible during the
aircraft’s descent.
Consequently, patients with acute otitis media with effusion
should avoid flying if possible.

Chronic granulomatous otitis media
Generally, patients with granulomatous otitis media have a
central perforation of the tympanic membrane and a more or
less continuous purulent discharge from the mucous membrane. This should not impede these patients from air travel.

Chronic otitis media with effusion
Probably about 80% of all young children have, at one time or
another, had a prolonged episode of otitis media with effusion. The condition can occur because of incomplete healing of
an acute otitis media with effusion or as a consequence of an
acute suppurative otitis media. The condition is characterised
by the presence of effusion in the middle ear.
Should the condition persist (for more than 4-6 months),
a grommet will usually be inserted into the child’s tympanic
membrane and, under these circumstances, there is no hindrance to air travel.
Air travel is not contraindicated when the middle ear is completely filled with fluid.
If the patient does not have a grommet, an otologist should be
consulted before air travel.

Chronic cholesteatomatic otitis media
This is not a clinically unambiguous condition. In most cases, it
is the consequence of a prolonged tubal dysfunction. If the patient has a well-aerated middle ear through a tympanic membrane perforation, air travel is not in any way contraindicated.
However, many patients will have, to a greater or lesser extent,
sealed middle ear compartments or there may be sealing of the
antrum and the mastoid cells. These patients can experience
considerable discomfort during flying.
If the patient has a fistula on the semi-circular canals, there is
a real risk for decompression of the inner ear with the result
of permanent inner ear damage. Patients who are suspected
of having choleasteatomas should be evaluated by a specialist
prior to air travel.

Acute suppurative otitis media
During the early stages of acute suppurative otitis media, there
will be both air and pus within the middle ear. Later on there is
often just pus, which is not influenced by changes in the pressure.
Most airlines will not allow a patient with acute suppurative
otitis media to fly. Generally, they require the infection to be
cured; moreover, the patient should again be able to ventilate
the middle ear.
If the tympanic membrane has ruptured or has recently undergone myringotomy, the patient may fly.

Otitis media sequelae
Patients with dry central perforations of the tympanic membrane are allowed to fly. The same would apply to patients with
very thin inelastic atrophic areas often seen in the tympanic
membrane as a consequence of a prolonged tubal dysfunction.
These areas easily burst with changes in pressure, an event
that usually does not involve any particular discomfort for the
patient.
In cases of chronic adhesive otitis media, the middle ear is often completely atelectatic and therefore insensitive to changes
in the pressure of the surroundings.
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Middle ear surgery

Nose bleeding

After surgery to the middle ear, you shall, in principle, delay air
travel until the patient is able to inflate the middle ear with the
Valsalva manoeuvre. This will normally be the case 10-21 days
after surgery.

Recent nose bleeding should be well treated before departure. Patients with nasal packing should not fly, as the packing
makes pressure equalisation of the sinuses and, possibly, the
middle ear difficult or impossible.
When using intranasal balloons, you shall avoid inflating them
with air, as the balloon will expand when the surrounding air
pressure drops. The dry air within an aircraft further predisposes passengers to nose bleeds.

Cochlear implants
A cochlear implant (CI) is a surgically implanted hearing aid
with an electrode located directly in the cochlea and a micro
phone placed behind the ear. An external receiver transmits the
signal to the surgically implanted electrode by magnetic induction. All cochlear implants on the market have been tested with
regard to flying and they are of no danger to the aeroplane’s
instruments. During the flight, changes in air pressure do not
cause any problems.

Sinusitis
Flying with acute sinusitis carries with it a significant risk of sinus barotrauma. In pathophysiological terms, there is a smooth transition between a straight common cold and acute sinusitis. The borderline probably lies with those cases where the
pressure equalisation of sinuses is impaired, and where, as a
consequence of this, the build-up of low pressure within the
sinuses along with the consequent transudation through the
mucous membranes occurs spontaneously. If there is pain above the sinuses or pain is manifest when bending forward, you
must suppose there is effusion within the sinuses. The principal
rule must be that a patient showing clinical signs of acute sinusitis should not fly.
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Common cold and nasal allergy
Every patient with a cold or symptomatic allergic rhinitis runs
a great risk of sinus and middle ear barotrauma, and should,
if possible, avoid air travel. If the journey cannot be delayed, a
decongestant nasal spray or allergy medicine should be used.

Mandibular, maxillary, and nasal fractures
In most cases of mandibular and maxillary fractures, reduction
and fixation will be carried out, implying the binding together
of the upper and lower jaw (intermaxillary fixation). The binding
will be made after fitting arch bars on the teeth, and the arch
bars are bound together either by wires or by rubber bands.
Irrespective of whether rigid or non-rigid fixation has been established, the patient will not be able to open his or her mouth.
If the fracture is not stable enough for the bindings to be removed during flight, the patient must be escorted by a nurse or
physician carrying “wire-cutters” in order to be able to remove
the bindings if necessary.

In many cases of nasal fractures, nasal packing is inserted which
will make pressure equalisation of the sinuses and the middle
ear difficult or impossible. Therefore, such patients should avoid air travel until the packing can be dispensed with. In the case
of more complicated facial fractures, you shall, before flying,
ensure the airways are free by means of intubation or tracheostomy. The potential presence of intracranial air should also
be excluded.
An exposed tooth root does not cause any discomfort in itself,
but a bad dental filling, which, from time to time lets air pass,
may cause distinct pain during take-off and landing.

Tonsillectomy
After a tonsillectomy, the risk of bleeding remains until the
coatings on the tonsillar fossae have sloughed off; this will be
within 1-2 weeks. A bleed after a tonsillectomy can be rather
dramatic (and in few cases be fatal). Being on board a flight
without access to otolaryngological treatment is a genuine danger to the patient. Due to these reasons, the patient should not
be flying until the coatings on the tonsillar fossae have been
sloughed off for sure.

Tracheostomy
New tracheostomy
A patient who has recently undergone a tracheostomy must
be escorted by an anaesthetist or an anaesthetic nurse, who is
able to change the patient’s cannula, suction the trachea, and
ventilate the patient through the tube/cannula if necessary. The

patient should, if possible, be fitted with a double cannula, so
that, on removal of the inner cannula, you can instantaneously
achieve the free passage of air if the cannula should be blocked.
The extremely dry air in the aircraft predisposes to the
formation of scabs. Suction and ventilation equipment should
be brought. It is advisable to bring a saltwater spray or simply
a hypodermic syringe and a cannula with which you can squirt
salt water through the cannula/tube down into the trachea.
Proper air humidification equipment can be difficult to operate
on board an aircraft, but, naturally, it is desirable.
Chronic tracheostomy
A chronic tracheostomy patient requires no special precautions
when flying.

Dizziness during flights
During a flight, most people do not feel any discomfort besides
maybe motion sickness. People suffering from Eustachian tube
dysfunction might experience so-called alternobaric vertigo,
which is a strong rotator vertigo caused by a difference in pressure in the right and left middle ears.
The pressure in the middle ear is thought to be propagated
to the inner ear, causing the condition. Certain diseases cause
some people to suffer from a pronounced dizziness as a result
of sensitivity to pressure.
Depending on the patient’s current condition, thorough instructions must be given prior to the flight. Additionally, these patients should perform the Valsalva manoeuvre frequently but
gently and, as a supplement, use a decongestant nasal spray.
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12. EYE DISORDERS
General
The eye is a nearly spherical structure with a diameter of about
22 mm.
The eye is a closed compartment with a constant overpressure
in the range of 15 to 20 mm Hg. This maintains the shape and
function of the eye. Well over 3 ml of fluid is formed in the eye
every day, and it drains out primarily through the chamber angle and into the bloodstream.
A stop in the drain causes an acute rise in pressure that can
easily bring the perfusion pressure in the eye to 0. When that
is the case, blood circulation ceases, and acute ischemic damage occurs. The blood pressure in the arteria centralis retinae is
about half that measured in the arm.
Open eye injuries often result in loss of pressure and prolapse
of intraocular tissue. Typically, there is air in the eye associated
with an open eye injury.
Likewise, air and medical gas are often used in connection with
eye surgery. As the atmospheric pressure decreases in the environment, intraocular air and gas will expand, resulting in an
increase in pressure. If the pressure rise is severe, the eye may
eventually rupture.
In case of open eye injury, further prolapse of intraocular tissue
can be seen.
For scheduled and charter flights, air pressure in the cabin will
be reduced, which means that flight with patients with air or
gas in the eye is contraindicated.
Patients with eye disorders can usually travel unaccompanied
if they can see normally with the other eye.
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Patients with perforating eye lesions will not be accepted
on a commercial flight until the lesion is sufficiently closed,
and there is no trapped intraocular air.
Photo: Eye dept., Glostrup Hospital

Retinal detachment
The retina is like a membrane in the back of the eye, and the visual
function is entirely dependent on its location. If fluid enters the
under the retina, the function will decrease in the detached area.
This is because the photoreceptors get their oxygen and nutrients from the underlying pigmented epithelium, and when the
transport path becomes long, its function diminishes.
The majority of retinal detachments begin in the peripheral
field of view, which is why the visual acuity and reading ability
is initially unaffected.
A retinal detachment is usually a condition that worsens rapidly with loss of vision if left untreated.
The immediate effort is to stop the progress of the retina detachment. The retina is heavier than the fluid under the retina.
This means that the retinal detachment can be stopped or stabilized by backrest. It is recommended that the patient maintains backrest and quiet regimen without reading or movement
activity and preferably with eyes closed.
Retinal detachment treatment is operative. In some types of
surgery, air, medical gas or silicone oil is injected into the eye.
It is important to distinguish between retinal solutions where
- macula is still attached and where there is still the opportunity
to save the central vision.
- macula is detached with loss of central vision.
If the visual acuity is normal, the macula is not detached. If visual acuity is affected, macula is detached to a greater or lesser
extent.
If the macula is not detached, emergency surgery is sought. If
the macula is detached, the patient should be operated on as
soon as possible within 10 days.

If the patient is abroad, surgery should take place if there is a
qualified eye surgery center on site.
This is especially true for patients where the macula is not detached. For patients with detached macula, it can be accepted
that they travel home for treatment sitting in airplanes as regular passengers.
If there is no qualified eye surgical centre on site, a patient with
attached macula should be transported as soon as possible for
treatment. Although stretcher transport is the optimal mode of
transport, it can be accepted that the patient is placed in business class sitting on a reclining seat
(seat where the backrest can be lowered to 150-170 degrees
with extra leg support).
On shorter flights where there is no reclining seat, it may be accepted that the patient is seated in a regular seat. Prior to transport, the patient should have a resting regime as described
above. Transport should be as smooth as possible. The patient
can be driven seated to and from airports. Seated transport
should be arranged at airports. The receiving eye ward must
be oriented so that the patient can be received for treatment
shortly after returning home.
Air transport of patients after retinal surgery: See Eye surgery.

Glaucoma
Glaucoma is a term for a group of conditions in the eye where
there is a progressive loss of nerve fibres in the retina. Often,
one of the triggering factors is an increased pressure in the eye.
The most serious manifestation is the acute glaucoma, where
the pressure can reach more than 50 mm Hg. Thus, the perfu-
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sion pressure becomes 0 mm Hg and there is a clear risk of
vision loss. People with high pressure rise in the eye have accompanying pain and affected general condition. They should
not be transported but treated locally for reducing intraocular
pressure. Once this has happened, the patient can travel by air
without restrictions.
Patients with well-treated glaucoma can travel by air without
restrictions.

Acute vascular occlusions
There is no acute treatment for either venous or arterial thrombosis in the eye.
The condition can be seen in connection with increased pressure in the eye but can also be seen in connection with general inflammatory disease. If possible, the reason should be
clarified before returning home. Elevated pressure in the eye
should preferably be treated before flight. No special restrictions otherwise.

Ocular injuries
Superficial eye injuries present no problems with air travel
Open eye damage is an eye trauma with an opening from the
inside of the eye to the eye environment.
There is an obvious risk of infection, and an open eye injury
must therefore be operated and closed as soon as possible at
the site of injury.
If there is no qualified eye surgery center at the site of injury,
the patient should be moved to one. If it is necessary to fly the
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patient for this primary treatment, it must be performed in an
aircraft with cabin pressure of 1 atm. (sea level flight).
This is necessary as in the case of open eye trauma there is
almost always air in the eye.
If the patient is flown under reduced cabin pressure, the air in
the eye will expand at the risk of intraocular tissue prolapse.
Air Transport after operation: See Eye surgery.

Eye surgery
In many eye operations, atmospheric air or medical gas is used
intraocularly. The eye may be filled with air or gas. An air or gas
bubble in the eye will expand with decreasing pressure in the
environment, and this may cause an eye-threatening increase
in pressure in the eye and ultimately, rupture of the eyeball.
Therefore, if there is air or gas in the eye, air travel with scheduled and charter flights is contraindicated.
After surgery for retinal detachment either with scleral buckling
or vitrectomy, there will usually be air or gas in the eye. This
also applies after trauma and surgery to such.
Atmospheric air will be gone within a week even with a full eye.
Medical gas in the form of typical C3F8 or SF6 will disappear
within 4-7 weeks. However, times may vary from person to
person.
Silicone oil is often used as an alternative. An eye filled with
silicone oil is no obstacle to air transport.
Air transport of patients after eye surgery
Ensure that there is no air or gas in the eye. If there is no air or
gas in the eye, the patient can travel as a regular passenger.

13. MENTAL DISORDERS
General
In the case of a mentally frail person, an overseas journey and
confrontation with another culture is often enough to precipitate a depression, a mania, or other psychotic episode.
Many of these patients are unable to look after themselves and,
as a consequence, are admitted to psychiatric departments or
hospitals at the location where trauma occurs. Where an aggressive or agitated patient is involved, he or she may have to
remain hospitalised while undergoing psychopharmacologic
drug treatment.
In some countries, the standards of psychiatric care are deficient, and the treating physician will often admit the psychiatric
patient to a general ward.
Here, expertise in the field of psychiatric treatment is often limited. Language difficulties will make it even harder for the relevant physician to evaluate the patient’s condition and to decide
when he or she is able to travel home.
In these cases, there should be no hesitation in sending out a
physician who is able to evaluate the patient’s condition, and, if
necessary, alter medication and thereafter accompany the patient home when he or she is capable of undertaking the journey.
Requirements
If a patient suffering a mental disorder is to be transported by
scheduled or charter flight, it is an absolute requiremen. that
the patient be calm, co-operative, and that he or she does not
disturb the other passengers.

Most airline-companies have an apprehensive attitude towards
patients with psychiatric disorders and thus demand that the
patient is escorted by a medical professional, and on longer
flights by two medical escorts. Normally this will be a doctor
and a nurse.
Transportation
Transportation can, in itself, be stressful for the mentally u
 nstable
patient. The airport waiting times, the large numbers of p
 eople
surrounding the patient, together with the often-cramped cabin conditions can all lead to a sensation of being trapped. It is
therefore important that such transportation be planned so that
it involves the shortest possible waiting times and the fewest
possible aircraft changes.
It can be advantageous to transport patients with mental disorders by business class, both because conditions in this cabin
are calmer and because business class passengers have access
to a quiet lounge at the airport.
In rare cases, repatriation of psychiatric patients may have to
be carried out by air ambulance.
As a rule, this will involve patients who, despite receiving medication, continue to be agitated and aggressive and who object to repatriation.
Escort
Patients with mild mental disturbances, for example, mildly depressive conditions, will often be able to travel unescorted or,
perhaps, escorted by a close relative.
In the case of more severely disturbed mental patients, airlines
require that they be escorted by a physician or a nurse.
Because the undertaking of independent medical evaluations
and the changing of medication are restricted to qualified phy69

Often it is necessary to admit psychotic patients for treatment at a local psychiaetric hospital before they can be repratiated by air.
Photo: Erik Schroeder
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sicians, such patients should be escorted by a physician. An
experienced accompanying physician will often suffice, but
especially where psychotic patients are concerned, a psychiatrist should be sent wherever possible.
Patients requiring constant supervision should have two escorts
on long journeys, and it is then expedient that one of these be
of the same sex as the patient in relation to assistance with lavatory visits, among other things.
In order to carry out successful transportation, it is important
that the escorting physician or nurse be sent with plenty of time
before repatriation, thereby enabling the escort to get to know
the patient, win his or her confidence and, where necessary,
alter medication.
Delivery location
In most cases, hospitalisation on the patient’s arrival home will
have been arranged in advance.
However, many patients do not wish this and compulsory admission will seldom be necessary. During the journey, there is
no reason to make transportation more difficult by discussing
hospitalisation.
Should this be a source of anxiety or aggression, the patient
should be reassured as to his right to refuse the offer of hospitalisation. If hospitalisation is deemed to be in the patient’s best
interest, it is appropriate to delay the discussion of such until
the termination of the journey.

Depressive conditions
Many depressive patients are unable to manage a journey home
on their own and should therefore be escorted. If the patient is

considered a danger to him- or herself, it is important to ensure
that he or she can be kept under constant supervision during
the whole journey, if necessary accompanied by two escorts.

Manic conditions
As a rule, a patient with mania must be hospitalised and treated before he or she is calm enough to be repatriated.
Generally, it is futile to send out an escort to try to persuade a
manic patient to travel home.
The patient should be suitably sedated as the actual journey
can return him or her to an agitated and restless state.

Schizophrenia
Schizophrenic patients constitute an extremely mixed group,
from mildly disturbed patients right up to severely hallucinating patients.
If the patient’s condition worsens during his or her stay abroad,
it will nearly always be necessary to admit the patient for treatment and stabilisation before transportation. After which, it
is the patient’s condition at any particular moment that will be
decisive in specifying the mode of transportation.

Anxiety disorders
Patients with anxiety and attacks of panic disorder, especially if
the attacks are new, should not fly untreated. Before flying it is
recommended to admit such patients to hospital for treatment
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and stabilization with the administration of a proper dose of
anxiolytic medicine.
It is important not to let the patient fly until he or she is able to
control the panic attacks.
The uncontrolled behavior that a panic attack will cause in a
flight cabin is of great inconvenience to other passengers and
is quite unacceptable for the airline company.
When the patient is stabilized, he or she should be escorted by
a physician that can calm the patient and if necessary supply
the medication during the trip.
If the patient in spite of the medication is still unstable with risk
of a panic attack, it can be an option to transport the patient
heavily sedated on a stretcher with an intravenous admission.
The patient should in this case be accompanied by a physician
and a nurse who can take care of the medication and any respiratory problems that the sedation may cause.

Alcohol
and drug problems
Alcohol abuse while on holiday trips gives rise to many hospitals admissions, either for detoxification or for treatment of
true delirium.
Likewise, drug abuse causes admissions because of overdose,
intoxication or drug psychosis.
Airlines will not accept intoxicated persons or persons under
the influence of drugs who may disturb the other passengers.
Consequently it may be necessary to escort this type of patient
all the way from the hospital in order to ensure that he or she
does not begin drinking alcohol or taking drugs, thereby causing problems during the flight.
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Fear of flying
Many people experience anxiety during air travel. This anxiety
ranges from minor nervousness to outright panic, which will
cause the person in question to avoid flying altogether. People
who experience severe fear of flying will find themselves subject to various restraints, e.g. work related, as many jobs involve air travel.
Some psychologists specialise in the treatment of fear of flying and many people benefit from such treatment. Cases of minor anxiety may be alleviated by the administration of a mild
anxiolytic before flying. In connection to this, alcohol cannot be
recommended as a suitable remedy.
When a patient is to be transported by air, fear of flying is a
complicating factor. In patients suffering mental illness, a fear
of flying may aggravate the basic mental illness. It is important
to be aware of the problem and to treat it medically and psychologically.

Air rage
Air rage is a stress reaction in a person who is otherwise h
 ealthy.
It is triggered by hours of commotion at the airport; long distances and lines at the airport; a lot of security checks; prohibition
of smoking generally and during the flight; cramped conditions
causing lack of mobility, hypoxia, dehydration, etc.
Besides rage and aggressiveness, sexual harassment and
peculiar behaviour is also observed.
During the past couple of years, air rage has become an increasing problem and, due to security reasons, the use of handcuffs
in the form of plastic strips has become relevant during flights.

14. GYNAECOLOGICAL PROBLEMS
AND PROBLEMS IN PREGNANCY
Gynaecological problems
General
Gynaecological disorders do not generally give rise to problems when flying, but acute conditions such as intestinal
obstruction, which do cause aeromedical problems, can occur
secondary to gynaecological disorders.
Metrorrhagia
Where bleeding is minor to moderate, treatment can usually be
delayed until the patient arrives home. If possible, a gynaecological diagnosis should be performed before travelling.
Where bleeding is major, the patient should be seen by a gynaecologist and either put on medical treatment or have a dilatation and curettage performed locally before travelling. After
starting medical treatment, you have to wait for the bleeding to
decrease and the date of travel should be evaluated individually.
After an abrasion, the patient can usually fly seated and unescorted after 24 hours.
Pelvic inflammatory disease (PID)
Wherever possible, patients with PID should have undergone
full treatment with rest and antibiotic therapy before travelling.
It is important that an ultrasound examination is performed to
state the diagnosis and make sure that there are no complications that could cause flight-related problems.

If it is an uncomplicated PID, the patient should be without fever
and pain for 2 days before she may travel, seated and without
an escort.
Ovarian cyst / ovarian torsion
An ovarian cyst only causes problems if it ruptures or twists.
This will generally produce acute abdominal symptoms requiring acute laparoscopy, perhaps followed by laparotomy. In the
case of a fortuitous asymptomatic finding, the patient will be
able to travel as planned.

Problems in pregnancy
General
Flying by commercial flight will not normally affect either
mother or foetus. The closer you come to term (40th week), the
greater the risk of the onset of labour.
In-flight births are not welcomed by airlines and they have
therefore set the 36th week as the deadline for transporting
a woman with an uncomplicated pregnancy by air. However,
on short flights, some airlines allow pregnant women beyond
the end of the 37th week but consent must be obtained from
the airline beforehand. After the 28th week, several airlines
demand pregnant women to carry their pregnancy journal or
another document stating the estimated date of delivery and
confirming that the pregnancy is uncomplicated.
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Pregnant women in the 2nd and 3rd trimester, as well as women in the first few weeks after delivery, have an increased risk
of developing DVT.
During flights lasting more than 4 hours, they should be wearing compression stockings, besides following the general
recommendations. If the woman has other risk factors, treatment with low weight molecular heparin is advised (please see
Thromboembolic prophylaxis, chapter 1).
Pregnant women should be informed of the risk they run during the last 1-2 months before birth, when possible pregnancy
complications during an overseas visit can prevent her from
returning home for the delivery.
IATA guidelines
Q Uncomplicated single pregnancy until and including
36th week: Normal flying
Q Uncomplicated twin pregnancy until and including
32nd week: Normal flying
Spontaneous abortion
In cases of early spontaneous abortion (complete), dilatation
and curettage (D&C) may be omitted. The patient may travel by
air, seated and unescorted after 48 hours. If an evacuation is
performed and there is no additional bleeding, the patient may
travel by air, seated and unescorted after 24 hours.
In both situations, it is important that an ultrasound examination has been performed ensuring that the uterus is empty.
Threatened abortion (less than 12 weeks)
If the results of the ultrasound examination are normal and 3
days pass without bleeding and any pain, the patient may travel by air, seated and unescorted.

Threatened abortion (13th to 24th week)
If the results of the ultrasound examinations are normal and
the patient has 1-2 weeks without bleeding, no pain, and is mobilised without having symptoms, she may travel by air, seated
and unescorted.
Threatened preterm labour
In those cases where there is a risk of the onset of labour, the
patient should not be transported if local treatment facilities
are of an adequate standard.
The pregnant woman should stay and deliver her baby locally. If local treatment facilities are very inadequate and if the
pregnant woman is at risk of going into preterm labour, repatriation by air ambulance may have to be considered.
After 24 weeks gestation, it is reckoned that the child is able to
survive, and therefore, an incubator should be carried, t ogether
with the instruments and equipment necessary for a delivery.
There must be an obstetrician, a neonatologist, and a neonatal
nurse escorting the pregnant woman.
In cases where there has been preterm rupture of the membranes and the patient is otherwise stable (i.e. no contractions,
no pain, no bleeding, and no change of cervix), she may be repatriated by commercial flight after one week, lying down and
escorted by an obstetrician.
The obstetrician is prescribed as an escort primarily to make a
local assessment before transportation.
He or she must make sure that the information given about the
patient’s condition is true, thereby minimising the risk of the
patient going into labour during the transport.
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Ectopic pregnancy
The patient may not travel until laparoscopic surgery / laparotomy has been performed to remove the extra uterine preg
nancy.
If there have been no complications (e.g. major bleeding), the
patient can usually travel seated and unescorted 2-3 days after
a laparoscopic surgery and 7-10 days after a laparotomy.
Pre-eclampsia
Where preeclampsia is mild, and where the condition stabilises again, a patient may be transported by commercial airline
within 1-2 weeks, seated / recumbent and accompanied by a
physician.
In principle, where pre-eclampsia is more severe, the patient
may not be transported and must remain at the place of treatment until delivery.
Placenta praevia
Where condition is asymptomatic, no special precautions need
be taken. However, the patient should be advised not to travel
too late in pregnancy.
Where there have been symptoms but the patient’s condition
has stabilised and there has been no bleeding for 1-2 weeks,
the patient may be transported lying down and accompanied
by a physician (if appropriate, with a reserve of blood / IV fluid).
The circumstances will dictate whether transportation shall be
carried out by commercial flight or by air ambulance.
Birth
After an uncomplicated delivery, the mother may fly within 24
hours and the child within 7 days (IATA).
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15. TRANSPORTATION OF SICK CHILDREN,
INFANTS AND NEWBORNS
General

Newborns and infants have anatomical and physiological differences to bigger children and adults, requiring special attention.

A prerequisite for transport by commercial flight is that the
child is in a respiratorily optimal and stable condition.
A child with stridor or other signs of compromised upper
airways should be transported only if clearly needed. The child
should in such a situation always be accompanied by a member of staff who is experienced in the management of difficult
airways in a child. In practice, this usually means transportation
by an air ambulance.
It is possible before transportation to assess a child’s oxygen
during flight by testing with FiO2 0.15. However, this is only
possible at a few places in the world, and therefore the following rule is used (see also section on preterm): Newborns and
young children, who at ground level have oxygen saturation
<95%, will often require supplemental oxygen during flight, al
though they are otherwise stable.
Skull pneumatisation develops gradually during the first years
of life; therefore small children usually have no problems with
pressure equalisation. If symptoms due to pressure equalisation develop anyway, then they can be alleviated as they are
in older children and adults. Babies can often be alleviated by
breastfeeding or by drinking from the bottle.
In otitis media, the rules for flying are the same at all ages (see
Chapter 11).

Airways and breathing
Newborns and young children have relatively narrow upper
airways and decreased respiratory reserve capacity.

Circulation
Children with unstable circulation should not be transported by
commercial flight.

The general rules and recommendations for the transportation
of sick patients apply to babies and children as well as for adults.
However, the transportation of a sick infant or child differs in
many matters from that of adult patients.
All infants and children must be transported with at least one
accompanying parent or other relative if at all possible.
The interest of the parents is evident regardless of the child’s
age. Furthermore, most children – even if just a few months old
– will be quieter when a parent is present, and the parents will
know their children’s reactions.
If a child is being transported while awake, then the parent’s
presence is often a good help to ensure successful transportation. This means that space for at least one parent should always
be prioritised, and this also applies to transportation by air ambulance.

The sick baby and child
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When transporting children, it is important
that the child is accompanied by a mother,
father, or close relative.
Photo: SOS International
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Children with a congenital heart disease may have habitual low
oxygen saturations, also after surgical repair. Some will even
be sensitive to supplemental oxygen.
Planning the transportation of such children should therefore
always be in collaboration with an expert in paediatric cardiology, no matter if the transport is by commercial flight or air
ambulance.
Neurology
Newborns and young children often have more seizures than
adults.
After a febrile seizure, a child can travel on a commercial flight
after at least one day without fever.
A child with known epilepsy is fit for flight at the earliest one
day after a seizure on a commercial flight, and only if the child
is in its normal condition.
For children with first-time afebrile convulsions, an individual
assessment in consultation with a specialist in paediatrics or
paediatric neurology should be made.
Parents or a medical companion for a child who is to be transported after a seizure must be instructed in the emergency
treatment of seizures, for example, with rectal diazepam or
bucchal midazolam.
Fluid balance
Young children have a higher fluid turnover per kg body weight
than adults.
The basic requirement on the ground is about 150 ml / kg / day
in a newborn after the first week of life.
After the first couple of months, the daily need can be estimated as 100 ml / kg for the first 10 kg body weight, 50 ml / kg of
weight 10-20 kg and 20 ml / kg of weight > 20 kg. Thus, for a 15

kg child, the fluid requirement is 10 x 100 ml + 5 x 50 ml = 1250
ml.
Fluid loss in aircraft cabins is larger than on the ground, and
fluid requirements are similarly higher than that previously
specified. You shall therefore ensure that the child can seamlessly consume plenty of fluids before air travel or secure the
opportunity to supplement via nasogastric tube or intravenous access. This also applies to small children recovering from
gastroenteritis.
For prolonged flights (> 4 hours), the child should have been
without fever, vomiting, and diarrhoea and able to consume
plenty of fluids for at least a day before the flight.
Before transportation and during prolonged transportation,
urine production is a good measure of the sufficiency of fluid
intake.
Young children have a normal urine output of 1-2 ml per kg per
hour. Urine production can be estimated on whether the baby
has wet diapers several times a day or not.
Temperature
Babies and infants get easily hypothermic and when planning
transportation you need to consider how to avoid hypothermia.
For sick newborns this generally requires transportation in an
incubator.

Transport of preterm and sick newborns
Premature and sick neonates should where possible be treated locally. Transportation in the neonatal period should only
be made if the child’s medical needs exceed local capabilities.
In such cases there will usually be a need for an air ambulance.
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Premature babies can usually be transported seamlessly with
commercial flights when they can maintain their temperature
outside the incubator and do not require support of ventilator
or supplemental oxygen for 1-2 weeks.
This is often possible in uncomplicated cases at a weight of
approximately 2000 g and a gestational age of 35-36 weeks,
depending on how early the baby was born.
When transporting such a child, it should always be possible to
administer oxygen supplementation during the flight, as most
will need this.
In planning such transport, it must be ensured that the child’s
haemoglobin level is acceptable for flight (minimum 5.5 mmol
/ l = 8.8 g / dl).
Premature babies often develop a physiological, relative anaemia in the first months of life, and this is aggravated by the
need for frequent blood sampling.
Children should always be accompanied by a physician and/or
a nurse with neonatal experience.
Transportation in incubator
The transport of babies in incubators normally requires an air
ambulance.
Most commercial airlines, especially in Europe, no longer accept incubators. Incubator transports, whether on an air ambulance or by commercial flight, requires medical staff with
neonatal experience, which is familiar with the transport incubators function, including electricity needs, heat, humidity, and
oxygen regulation.
It must be ensured that the incubator can be clamped securely
during transport, and the child must be secured in the incubator.
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The transport of healthy newborns
Healthy newborns born at term can usually be transported
seamlessly with commercial flights after 1-2 weeks.
You shall not accept transport earlier due to the risk of respiratory and circulatory problems and an increased risk of hypothermia.
This is conditional on the transition from foetal to extra-uterine
physiology. Some airlines do not accept newborns before 44
completed weeks of gestation, i.e. four weeks after the expected date.

Equipment for transport of babies and infants
on commercial flights
For transportation by air ambulance, equipment will be determined by the individual child’s needs, but as a rule an air ambulance should be equipped and staffed to meet the standards
of a neonatal or paediatric intensive care unit.
When transporting infants and young children on commercial
flights, the following list of equipment is not necessary in all
cases, but it is necessary to consider each of these topics when
planning the transport.
Equipment that may be required when transporting newborns
and young children by commercial flight:

Q Lift or chair for the baby so that it can be carried easily and
safely, and fastened during transportation by car and plane.

During take-off and landing, infants can often sit secured by
belt on a parent’s chest. These belts are standard equipment
on airliners.
Q Warm clothes for small children and infants, including a hat
and blankets to protect against cooling.
Q Monitoring equipment: As a minimum, a pulse oximeter
with probes appropriate to the child’s size should be 		
included. In some cases, ECG monitoring is appropriate.
Q Ventilation equipment with a mask and a self-inflating bag
in an appropriate size for the child.
Q If a child has airway secretions, or is prone to gastrooesophageal reflux or significant regurgitation then a suction
unit and suction catheters in the appropriate size should be
available.
Q When transporting infants and newborns, a thermometer is
needed.
Q Thermo-bag for the storage of breast milk/formula.
Q If the child drinks from a bottle, then bottles and teats are
needed.
Q If the child is fed through a nasogastric tube, then syringes
and extra tubes in the appropriate sizes are needed.
Q If a child has a tracheostomy, then extra tubes in the 		
adequate sizes should be available.
If the child requires any intensive treatment, then it is usually
best to transport the child by air ambulance.
A child requiring intermittent intravenous drug delivery during
transport, for example anti-biotics, can be transported by commercial flight.
In such cases, syringes and devices for the reinsertion of an
intravenous line are needed.

High-risk transports
Only children in a stable condition should be transported by
commercial flight.
Some conditions are associated with a high risk of complications during transport and transport in such cases should only
be planned if absolutely needed. Such transports should be by
air ambulance.
Examples of such conditions are:
Q Preterm babies < 35 completed gestational weeks
and/or < approximately 2000 g.
Q Newborns at term until 7 (to 14) days after birth.
Q Stridor.
Q Need for continuous CPAP or ventilator*.
Q Need for continuous circulatory support.
Q Frequent seizures or severe dystonia.
*Children in chronic need of ventilatory support, i.e. by mask or tracheostomy,
can normally, when in their habitual condition, be transported by commercial
flight.

Logistics
Children born abroad and who will subsequently be repatriated
need a temporary or emergency passport before any transport
can be arranged. This is done in most countries in cooperation
with the local embassy or consulate. Since the procedure can
take time, it is appropriate to begin working on this as early as
possible in order not to delay repatriation
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16. INFECTIOUS DISEASES

General
The most important problem for air passengers with infectious
diseases is the risk of infecting fellow passengers.
In general, passengers who are able to infect are not accepted
on scheduled flights.

Patients with chickenpox are infectious until the vesicles have dried out,
normally 10 days after the onset of symptoms.
Photo: Nis Kentorp
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Nevertheless, thousands of patients with less serious contagious disorders such as colds, flu and childhood diseases
are every day passengers on scheduled flights without being
rejected. However, it is important that patients with fever do
not fly. Fever results in increased oxygen consumption. There is
lower oxygen partial pressure in the cabin in flight and a febrile
patient may become hypoxic. This is especially true in patients
with reduced lung function.
In an epidemic with a serious drop-borne illness, scheduled
flights pose a great risk of spreading the infection. During scheduled flights passengers sit close to each other and often for a
long time. In addition, airports where passengers from many
different countries meet constitute a high-risk area for rapid
spread of infection.
Therefore, a global shutdown of scheduled flights with airport
closures can be an important aid in reducing and slowing down
the spread of infection, as happened during the Covid 19 pandemic.
At present, following the partial reopening of air traffic, it is
a requirement of authorities and many airlines to wear a face
mask at airports and in flight.

The following are guidelines for when patients with infectious
diseases should travel by a scheduled flight:

Common cold, influenza
Aetiology:
Influenza A, B, parainfluenza, RSV, and so on.
Risk of transmission:
Excretion of the virus decreases considerably after approximately 5-7 days along with an improvement in symptoms.
Air travel:
At the time of transportation, the patient’s temperature should
be normal, thereby giving some assurance that complications
or other febrile illnesses are not being overlooked.

Tonsillitis, pharyngitis
Aetiology:
Viral or bacterial (streptococcus etc.). Infectious mononucleosis
must be considered. In certain geographic regions (Russia, the
Baltic countries), diphtheria must be considered and excluded.
Risk of transmission:
Not particularly contagious.
Air travel:
Shall be afebrile. Generally, patients with infectious mononucleosis should not travel during the first 10 days after first
appearance due to the risk of splenic rupture. For upper respiratory infections, it must be ensured that there is no tubal blockage before traveling by air.

Bronchitis, pneumonia
Aetiology:
Legionella sp., Mycoplasma sp., Chlamydia sp., Pneumococci,
Haemophilus influenza, and so on.
Risk of transmission:
There is no particular risk during transportation.
Air travel:
Transport prescription as per rules applying to patient’s general
condition.

Chickenpox
Aetiology:
Varicella – zoster virus.
Risk of transmission:
Untreated disease in the acute phase involves risk of infection
by fellow passengers, especially passengers on immunosuppressive therapy. It is contagious until vesicles have dried up.
Air travel:
It is contagious 2-3 days before the appearance of rash and for
5 days after. Pragmatically, the patient can fly 10 days after the
onset of the rash. No fresh vesicles, only dry crusts.

Herpes zoster (Shingles)
Aetiology:
Varicella – zoster virus.
Risk of transmission:
Not contagious, unless you are in direct contact with the affected skin area. If the patient is on antiviral therapy, he or she is
not contagious after a few days.
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Air travel:
The affected skin area must be covered during the flight.

Gastroenteritis
Aetiology:
Most “traveller’s diarrhoea” is caused by “Enterotoxigenic” E.
coli; the remaining are virus infections (rotavirus, Norwalk-like
viruses). Salmonella/Shigella infections are rare.
Risk of transmission:
No risk of contact infection. No risk for passengers or cabin
crew. Mode of transmission is mainly through food.
Air travel:
When bowel function is stable (no vomiting and formed stools
or only mild degree of thin stools). MEDIF can be ticked as “not
contagious”. In the case of Salmonella/Shigella infections, the
patient can travel when his or her temperature is normal and
bowel function is stable. It is not necessary to obtain negative
stool cultures from the patient before transportation (see also
section on Typhoid fever). The patient must be instructed to perform thorough hygiene when going to the toilet.

Cholera
Aetiology:
Classic cholera is caused by Vibrio cholerae, which forms a protein exotoxin. Other vibrio species – V. alginolyticus, V. parahaemolyticus, and V. vulnificus – can also provoke cholera-like
symptoms.

84

Risk of transmission:
Very small. No risk for contagion where ordinary rules of hygiene are observed. No risk to passengers or cabin crew.
Air travel:
Patients with acute cholera symptoms may not be transported,
but must receive on-the-spot treatment. It should be remembered that even previously healthy patients can develop severe hypotension within an hour of the onset of symptoms and,
without treatment, may die of shock 2-3 hours later.

Hepatitis
Hepatitis A
Aetiology:
Hepatitis virus.
Risk of transmission:
Viral shedding will be virtually over when jaundice appears.
Air travel:
Can be undertaken 4-5 days after the appearance of jaundice.
The airline must be informed that the patient is not contagious.
Hepatitis B + C
Aetiology:
Hepatitis virus.
Risk of transmission:
No risk of infection for passengers or cabin crew during transportation.
Air travel:
When the patient’s condition permits.

Febris Typhoidea

Malaria

Aetiology:
“Typhoid fever” is an internationally recognised term for the
human Salmonella species (S. typhi, S. paratyphi A., paratyphi
B). It is a febrile illness where the patient’s temperature is 4041° Celsius. Multiresistant strains are now appearing and these
are difficult to treat.
Be aware that fevers from the tropics often trigger the diagnosis Febris typhoidea on a loose basis (positive serology due to
previous vaccination (Widal)).
Risk of transmission:
A negative stool culture from the patient is not necessary in
order to carry out transportation, but the patient should have
formed stools.
Air travel:
The patient shall be afebrile and clinically stable.

Aetiology:
Malaria plasmodium. Transmitted by mosquitoes. The diagnosis should include information about the species. Four species
exist: P. falciparum, P. vivax, P. ovale, and P. malariae. P. falciparum malaria is an acute life-threatening illness, whereas the
other three species are so-called benign malarias. Relevant
acute treatment is mandatory and must not be delayed. Be
aware that fevers from the tropics often trigger the diagnosis
“malaria” without laboratory detection of the malaria parasite.
A febrile illness with onset <1 week after arrival at a malaria
area is not malaria.
Risk of transmission:
No risk of infection to other passengers or cabin crew.
Air travel:
Only after treatment has resulted in a significant decrease of
parasites in the blood (repeat smears) and when the patient’s
general condition permits.

Dengue
Aetiology:
Arbovirus, transmitted by mosquitoes. Many tourists contract
this febrile viral disease in Asia, Africa, and Central America.
Duration is 5-6 days, but may have longer periods of reconvalescence.
Risk of transmission:
No risk of infection.
Air travel:
When the patient’s general condition permits.

Pulmonary tuberculosis
Aetiology:
Mycobacterium tuberculosis (TB).
Risk of transmission:
The infection is not contagious after 2 weeks of rule-based anti-TB treatment.
Patients with multiresistant tuberculosis (MDR-PB) are an increasing problem and there are contagious until the infection
is treated – if possible.
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Air travel:
Can be performed 2 weeks after the initiation of therapy if
sputum microscopy is negative. Escort recommended (compliance with hygiene precautions). If there are no facilities locally
to examine the patient’s sputum, and thus the effect of the treatment, the patient should be treated one month before travelling by commercial aircraft.
Patients with MDR-TB are not accepted before the infection is
eradicated, secured by several negative sputum cultures. Inability locally for the treatment of clinically treatment refractory
TB and multidrug-resistant TB require evacuation by air ambulance.
Transportation of patients with TB should be discussed with a
specialist in infectious diseases.

HIV / AIDS
Aetiology:
HIV virus. Transmitted sexually, blood, and semen.
No special rules for air transportation of HIV / AIDS patients.
Risk of transmission:
There is no risk of transmission to other passengers or cabin
crew.
Air travel:
No restrictions. It is only the patient’s clinical condition that determines form of transportation and whether an escort is necessary.
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Plague
Aetiology:
Yersinia pestis.
Risk of transmission:
Highly communicable person to person. Patients with pneumonia can cause airborne infection followed by fatal course of
disease within 1-2 days.
Air travel:
Patient must be treated on the spot and must not be trans
ported.

Severe viral infections
Viral haemorrhagic fevers
Aetiology:
Includes a long series of diseases: Marburg disease, Ebola dis
ease, Lassa fever, etc., involving complex diagnostic and treatment problems. Severe infections where outcome is often fatal.
Risk of transmission:
Extremely high.
Air travel:
Patient must be treated on spot and must not be transported.
In case of imperative requirements of repatriation, the transport shall be in ambulance aircraft in total isolation regime.”
Severe corona virus infections
SARS, MERS and Covid 19 (and others).
Etiology:
Various corona viruses
Common to these diseases is that they can cause severe, often
lethal, lung inflammation. Lethality is high: SARS 9.6%, MERS

Concerning multiresistant bacteria

34% and Covid 19 1.5-3.5%. Human-to-human infection varies
widely: MERS is hardly contagious, SARS limited while Covid
19 is highly contagious.
Air travel:
Patients with Covid 19 should be treated primarily on site and
not transported. If this is not possible, they must be transported
by ambulance aircraft in total isolation regime.

In order to limit the introduction of MRSA (Methicillin-Resistant
Staphylococcus Aureus), multiresistant pneumococci, drugresistant group A streptococci, vancomycin-resistant strains of
gram-positive pathogens, and ESBL, all patients, when transferred from a hospital abroad, should ideally be examined for
these multiresistant strains, independently of their current illness. However, many hospitals do not carry out these examinations, either due to a lack of facilities, lack of awareness or
for other reasons, and repatriation must be carried out anyhow. However, if such results exist, it is important that the host
hospital of transmission is advised at the time of repatriation.
Routinely, all hospitals in Scandinavia will examine patients repatriated from abroad for the presence of multiresistant bacteria, often by prior admission to a department of infectious
diseases.
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17. ORTHOPAEDIC INJURIES
General
There are no contraindications to the transportation of patients
with fractures by means of flying.
The regulations for the transportation of patients with fractures
should be complied with, i.e. fractures must be stabilised before evacuation.
The correct mode of transportation – e.g. ambulance, train,
commercial aircraft, air ambulance, or PTC – should be determined based on the overall condition of the patient, as there
are often other injuries or diseases present. If a patient with
lower-extremity fractures is to be seated, the airline company
should be informed about which leg on the MEDIF in order to
seat the patient correctly on-board the aircraft. The airline company also needs to be informed about whether the patient has
a high (from proximal femur to foot) or a low (from below knee
to foot) cast or brace.
Stabilisation
Before initiating the transportation, any fractures should be stabilised either surgically (by internal or external fixation) or by
means of external support, i.e. plaster, plastic or metal braces,
vacuum mattress, traction splint or combinations of the above.
Airline companies demand that circular plasters or synthetic
circular plasters be split open.
This is done in order to avoid a situation where an oedema of
the extremity results in a compression of nerves or vessels during the transportation.

88

Femoral shaft fracture.
Adults shoudl, if possible,
have such fractures
stabilized before
repratiation.
Photo:
Dept. of Radiology. Glostrup Hospital

If the patient has an unsplit circular plaster, he or she will not be
accepted on-board until after 48 hours; however, it is the opinion of the author that it should be avoided altogether. Whenever
possible, the patient should have a plaster splint rather than a
circular plaster.
A traction splint is used to maintain traction on the unoperated
femur fracture or tibia fracture during transportation. The traction is applied between the ischial tuberosity and the foot and
must be dynamic, i.e. based upon, for example, gas hydraulics.
The traction splint is often used together with a vacuum mattress.
Elevation
Extremity fractures should be elevated during transportation,
which normally means at heart level.
Patients with fractures of the ankle or the lower leg, which may
need surgery, should have the leg elevated to heart level in
order to avoid the development of oedema, which may inhibit
surgery.
It is therefore generally recommended that these patients be
transported on a stretcher for the entire journey.
In the case of minor fractures or distortions in the lower extremities that do not need surgery, it is often appropriate to travel
sitting upright with a leg-rest.
This normally means that the patient is placed with the leg resting on the seat in front, where the backrest has been leaned
forward. If there is sufficient space in front of the first row and
the airline is able to provide a leg-rest, the patient can be placed there. For safety reasons, a leg-rest may not be placed in
the aisles or near emergency exits.

If the patient needs to have an elevated leg, he or she can also
be placed so the leg rests on the two seats next to him or her,
i.e. three seats side-by-side, if the general condition of the patient permits it.
If a patient is to be seated with an elevated lower extremity, it is necessary to ensure that the patient can actually sit.
For example, hip diseases/conditions or spinal diseases may
inhibit a patient from being able to sit, in which case the patient
will have to be transported lying on a stretcher or in business
class, if the patient is able to sit upright during take-off and
landing.
Escort
Patients on stretchers must be escorted by a physician or a
nurse.
Patients with large and not fully immobilised fractures or with
traction-treated fractures must be escorted by a physician.
It is necessary to arrange an escort (physician, nurse, or non-medical escort) for a seated patient if the patient cannot walk from
the seat to the exit, if the patient cannot manage toilet visits on
his/her own, or if the patient is incapable of handling the seatbelt due to bandages or casts on the hands.
Thromboembolic prophylaxis
Patients with fractures to the spine, the pelvis, or the lower
extremities have an increased risk of thromboembolic episodes.
A long flight may increase this risk and therefore the appropriate anticoagulant should be considered during transportation.
Please see chapter 1, “Thromboembolic prophylaxis”.
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Fractures of the upper extremity
and shoulder girdle
These fractures usually do not give rise to aeromedical problems.
The patient can fly unescorted if he or she is able to take care
of him- or herself, i.e. eat, drink, walk to the toilet, and handle
the seatbelt.

Lower leg fractures
Tibia fractures, unoperated or newly operated
(after more than 48 hours).

Fractures to the lower extremity
Fracture of femur
Hip fractures, unoperated
(femoral neck, pertrochanteric, subtrochanteric)
These fractures should be operated on, on site if at all possible.
If the patient needs to be transported, he or she must be lying on a stretcher escorted by a physician, with a vacuum mattress, and/or a traction splint. If traction-splint is used the escort
should be an orthopedic surgeon.
Hip fractures, newly operated
The vast majority of these patients need to be transported lying
on a stretcher and escorted by a nurse. In a few cases, it may be
appropriate to seat the patient on the aircraft, but this should
be assessed in relation to the general condition of the patient,
the complexity of the performed surgery, the time since surgery, and, lastly, the mode of transportation should be presented and discussed with the patient him- or herself.
Femoral body and supracondylar fractures
As with hip fractures.
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Patients with circular plasters are not accepted on a commercial flight until after
48 hours. However we recommend never to transport a patient with an uncut
plaster if possible.

Small, non-dislocated:
Immobilised with a high plaster or a high cast and mobilised
with crutches..
Transportation: Sitting with the leg up.
Escort: Unaccompanied.

Larger, non-dislocated:
Immobilised with a high, circular, cut open plaster or a high
cast.
Transportation: Stretcher.
Escort: Nurse.
Dislocated:
Dislocated fractures should generally be reduced and prefer
ably be operated on before transportation.
If this is not possible, a traction splint is used in order to reduce
the pain and dislocation during the transportation. In addition,
a vacuum mattress may be used.
Transportation: Stretcher.
Escort: Physician.

Ankle fracture (lateral, bi- or trimalleolar)
Ankle fractures with an indication for surgery should be operated on at the location. If operation on-site is not possible the
patient should be repatriated without delay as the surgery is
considered to be acute.
Transportation: Sitting with leg-rest. In case of surgical indication a stretcher may be considered in order to ensure that
oedema around the fracture will not delay the possibility of surgery. On longer overseas flights, a business class or first class
sleeper/reclining seat may be used if the seat can recline fully,
a so-called full-flat seat.
In cases of very short transportations times (from hospital to
hospital), seating the patient with a leg-rest may be acceptable.

Escort:
If a stretcher is used, a nurse should accompany the patient.
Seated with leg rest, business class or first class/sleeper:
Unescorted if the patient is able to manage by him- or herself.
If not: Nurse.

Ligamentous injuries of the knee
The lower extremity will usually be immobilized by a long cast
or with a locked or open dynamic brace (e.g. DonJoy™).
In the case of a lesion to the cruciate ligament(s) and/or menisci, the cast or brace should not be removed.
In isolated injuries to the collateral ligaments, the cast or brace
can often be removed during transportation and the patient will
thus be able to sit on a normal seat.
If needed the treating doctor should be consulted as to the
question of removing the brace or not during transportation.
Transportation with cast/locked brace:
Sitting with leg-rest or 2-3 seats side-by-side
Escort:
Unescorted.

Pelvic fractures
Stable
Stable pelvic fractures such as simple pubic ramus fractures in
elderly patients do not usually pose any problems regarding
transportation.
Transportation: Stretcher.
Escort: Nurse.
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Unstable fractures
Unstable fractures should undergo surgical treatment before
transportation.
If this is not possible, the use of a plaster shield and/or a pelvic
clamp and/or a vacuum mattress should be used. Occasionally, an unstable pelvic fracture develops a lethal retroperitoneal
haemorrhage.
Transportation:
Stretcher and, if needed, the above stabilisation method(s). Sometimes an air ambulance may be indicated if a direct flight on
a commercial aircraft is not available.
Escort: Physician, preferably an orthopaedic surgeon.

Acetabular fractures
Non-dislocated and stable
Transportation: Stretcher and vacuum mattress.
Escort: Physician.
Non-dislocated or dislocated and unstable
Should always be surgically stabilised before transportation.
If this is not possible, the hip joint should be stabilised with a
traction splint before transportation.
Transportation:
Stretcher and vacuum mattress and traction splint.
Escort: Physician.
In the case of pelvic and acetabular fractures, it must be established that there are no undiagnosed abdominal injuries, e.g.
bladder lesion, and/or a larger retroperitoneal haemorrhage.
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Hip dislocation
Hip dislocation without alloplastic
Most often caused by high-energy trauma in traffic accidents.
The dislocation must be reduced prior to transportation. After
reduction, the hip joint will be stable in the majority of cases if
there is no concomitant acetabular fracture.
Transportation:
Depends on general injury pattern, normally by stretcher.
Escort: Physician or nurse.
Hip dislocation with alloplastic
The dislocation must be reduced prior to transportation.
It is important to obtain information from the treating physician
regarding estimation of the hip as being stable or unstable.
If the hip joint is unstable, the patient must be transported lying
on a stretcher for the duration of transportation – from hospital
bed to hospital bed. It may be advisable to fit a high cast on the
affected leg in order to prevent excess movement of the hip
joint.
This cast in combination with a vacuum mattress will normally
be sufficient to ensure a successful transportation.
Transportation:
If the joint is stable, then, sitting up; the patient must not sit in
low automobile seats when being transported to and from the
airport.
If the joint is unstable, then a stretcher should be used all the
way.
Escort: Nurse or physician.

Spinal fractures
Cervical column
Stable fractures (compression fractures without fractures of
the posterior wall).
Transportation should not be rushed. The patient will often be
treated with a cervical collar. After some time, he or she can
often be transported in a seated position with the cervical collar.
Transportation: Seated or stretcher
Escort: Nurse.
More severe or multiple fractures
Often demands transportation by stretcher and with a stiff
collar.
Transportation: Stretcher and possibly vacuum mattress.
Escort: Physician.
Unstable fractures with or without medullary damage
Should be surgically treated before transportation. If this is not
possible, the patient should be transported on a stretcher with
a vacuum mattress and stabilising pillows at the head and neck.
Cranial traction is generally inappropriate to use during transportation.
In the case of fractures with medullary damage or unstable
fractures with the risk of medullary damage, a partial or total
paralysis of the intercostal respiratory muscles may occur or
may already be present which may result in respiratory insufficiency.
Thus, in these transportations, equipment for intubation and
ventilation should be present.

Transportation: Stretcher and vacuum mattress, air ambulance.
Escort: Anaesthesiologist and anaesthetist nurse.

Thoracic and lumbar spine
Stable fractures
Transportation:
Usually a stretcher. In a minority of small fractures in relatively young patients, transportation may be undertaken with the
patient seated, possibly in business class.
Escort: Nurse.
Complex or multiple fractures, stable
Transportation:
Stretcher, possibly vacuum mattress.
Escort: Physician.
Unstable fractures
Should be surgically stabilised before transportation. If this is
not possible, the patient must be transported on a stretcher
with a vacuum mattress.
Transportation:
Stretcher and vacuum mattress. Air ambulance if a direct route
on a commercial flight is not available.
Escort: Physician.
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18. CANCER
General
Due to invasion and metastasis, cancer disorders often present
a complex pathological picture with possible symptoms from
many organs. Particularly in the case of cancer patients, it is
important to make a holistic evaluation before deciding upon
means of transportation, escort, etc.
When evaluating transportation, you shall pay special a
 ttention
to whether there are:
Q Pleural effusions, tumour growth within the lungs or severe
ascites, all of which complicate respiration.
Q Pressure on vital organs, such as the trachea, larger vessels,
or nerves.
Q Cerebral metastases that can cause increased intracranial
pressure.
Q Anaemia, hypercalcaemia, or other electrolyte imbalances.
Q Serious mental problems.
Untreated, all the abovementioned conditions may be contraindications for transporting the patient by commercial flight.
Before transportation, it is important to optimize the patient’s
condition in the best possible way. Pleural effusions should be
drained, anaemic patients should be given a blood transfusion,
electrolyte imbalances should be corrected, and so on.
Most cancer patients may be transported by commercial flight,
but in the case of terminal and preterminal patients, their condition is often so unstable that transportation is only possible
by air ambulance.
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In the case of cancer patients, more organs are often affected. When evaluating
patients with cancer prior to air travel, it is important to make an holistic evaluation.
Photo: Wikimedia Commons

Advising cancer patients
planning to travel by air
Cancer patients in good phase
Principally, cancer patients in a stable and good phase can go
on short trips abroad. However, it is important to get approval
from the treating physician, the physician representing the
airline, and the insurance company if they wish to be covered
by their insurance. Often there is a large discrepancy between
what the treating physician and the insurance companies accept. Insurance wise, it is not enough that the treating physician has approved the journey.
Cancer patients in unstable phase
Cancer patients in critical condition or an unstable phase should
not travel. This includes patients undergoing and just having
received chemotherapy.
Unfortunately, it is often the case that extremely ill cancer patients will undertake long journeys, and, because of the deterioration in their condition, are prevented from returning home
by air, or even from being transported home by any means at
all. It can be an extremely unpleasant and expensive experience for a patient to have to remain in a foreign hospital and,
sometimes, to die there, because their condition makes repatriation by air impossible.
These situations are usually not covered by travel insurance
companies.
In this context, it should be mentioned that any physician responsible for a cancer patient who is planning a long overseas
journey should point out the risk of the disease preventing return or transportation home. It is recommended to give this
message in writing too.
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19. OTHER MEDICAL DISORDERS
In this section, we will discuss a variety of medical disorders
and conditions which have not been described in earlier chapters and which can give rise to problems while flying.

Anaemia
In acute anemia where bleeding has stopped and the patient is
stable, air transport should generally not be performed if the
blood hemoglobin concentration is lower than
5.3 mmol / l (about 8.5 grams / 100 ml)
You shall wait until hemoglobin has crossed the border again.
If it is very important to transport a patient who has a lower
hemoglobin than the above limit, this may be carried out with
continuous oxygen during flight.
Patients with chronic anemia (such as with uraemia) often tolerate the anemia well. They are usually allowed to travel by plane if they can handle normal physical activity (walk 50 m and
walk up a staircase to the first floor without being breathless),
even if hemoglobin is below 5.3 mmol / l.
Sickle-cell anaemia
The transportation of sickle-cell anaemia patients is particularly
problematic. Sickle-cell anaemia is primarily seen in persons
originating from Africa near the equator, though is also seen in
Afro-Americans and Jamaicans. During the last couple of decades, sickle-cell anaemia has become more frequently observed in the Nordic countries due to immigration. The anaemia is
of genetic origin and is caused by an abnormal haemoglobin
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 olecule that is unstable in “stress situations”, such as infectim
on, cold, dehydration, and reduced oxygen pressure, as occurs,
for example, during flying.These stresses can lead to acute haemolysis with the formation of sickle-shaped erythrocytes, which
collect in the capillaries, leading to multiple infarctions.The clinical picture, which is called “sickle-cell crisis”, is characterised by
violent pains and damage to organs in the area of the infarctions.
Homozygotes have a characteristic chronic haemolytic anaemia. In homozygotes, the hypoxia normally induced by commercial flying can result in a sickle-cell crisis, especially if they
have already been exposed to infection or other stressors.
Heterozygotes are usually healthy and not anaemic, but can, in
special circumstances, also develop a sickle-cell crisis, triggered by the abovementioned “stress situations”.
In general, homozygotes with anaemia or a recently resolved
sickle-cell crisis (within the previous week) should not fly. If
they must fly, they should have received a blood transfusion
before take-off and, if possible, have an oxygen supply during
the journey.
The various airlines’ rules concerning homozygotes with sickle-cell anaemia vary from the requirement that one week should
have passed since a resolved sickle-cell crisis, to the requirement for a complete blood transfusion before any flight and,
sometimes, oxygen supply during the flight. Frequent short
walks are recommended during long flights. Airlines impose
no restrictions on heterozygotes.

Diabetes Mellitus
Non-insulin dependent Diabetes Mellitus (NIDDM) treated with
tablets seldom gives rise to aeromedical problems.
Therefore, this section deals only with recommendations for
patients with insulin dependent Diabetes Mellitus (IDDM), and
primary patients with type 1 diabetes.
Regulated IDDM
All patients with IDDM should take certain precautions when
undertaking air travel. This, of course, is especially true when
travelling long distances.
QThe diabetes should be well regulated before the journey.
If needed, a check-up at a physician or an outpatient clinic
should be done before departure.
Q The patient should always carry his or hers diabetes 		
identification card in English. Among other things, this will
avoid medicine and injection equipment causing problems
when going through security at the airport.
Q Bring enough medication for the entire vacation.
QDiabetic meals should be reserved through the airline.
However, as a precaution a small amount of diabetic fare
together with glucose tablets should be brought along in
hand luggage in case of flight delays, etc.
QAll insulin needed for the journey and the sojourn together
with injection equipment should be carried in hand
luggage.
If possible, divide the insulin between the patient and a
travelling companion. Insulin cannot withstand the intense
cold that can occur within the aircraft’s cargo compartment,
and should therefore not be packed into suitcases.

Though insulin is best kept in a refrigerator, it can be kept
for a month at room temperature.
If the insulin is at risk of becoming exposed to high
temperatures during the journey, it is advisable to carry it in
a small thermos flask until it can once again be stored in a
refrigerator.
A small cooler box may also be used, but the insulin must
not rest upon the freezer pack.
Q Bring a blood sugar apparatus and test paper in hand 		
luggage. Blood sugar apparatus test paper must not be
exposed to cold.
Q When travelling through many time zones, it may
be difficult to ensure proper insulin dosage and proper
mealtimes.
Before starting the journey, a plan for the administration
of insulin and meals must be worked out, and blood sugar
must be regularly checked during the journey.
Q Elderly patients with IDDM, who find it difficult to keep
a check on insulin and meal intake themselves, as well as
keeping to timetables themselves, should, when travelling
longer distances, travel with an escort who is able to help in
the administration of such.
Q If the diabetic patient is travelling with an escort, glucagon
should be brought on the journey if the escort is able to
administer it in the case of hypoglycaemia.
Q Remember to carry at least 2-3 days’ supply of any other
important relevant medication in hand luggage, in case
checked-in luggage is mislaid during the flight.
Q The best guarantee for a diabetic patient to make a long
and complication-free journey is for the patient to be
familiar with his or her disorder and be accustomed to selfregulation and self-treatment of the diabetes.
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Poorly controlled type 1 diabetes
In cases of unavoidable or prolonged transportation of patients
with precariously balanced blood sugar levels, an accompanying physician will often be necessary in order to monitor and
treat the patient.

Accompaniment:
The patient will usually be able to travel unaccompanied as a
regular passenger on flights.

Diabetic coma
After true diabetic coma, most airlines will not accept patients
until the patient’s condition is stable and at least five full days
after the event.

Haemodialysis (HD)
If a patient undergoing chronic haemodialysis is to travel on
vacation or other longer stays, it is important to ensure meticulous contact with the dialysis centre at the new residence.
Before the journey, the new dialysis centre must have all
relevant information about the patient’s condition and current
therapy of dialysis. The dialysis centre must also have information regarding the access route to dialysis:
- permanent – so-called arterial-venous fistula or shunt or
- temporarily – via a haemodialysis catheter inserted into a
	central vein.
Prior to the trip, there must be an appointment for dialysis in
the new centre.
If a chronic haemodialysis patient is to travel longer by plane,
he or she should undergo HD as close to flight departure as
possible. The HD should be at least 1 hour longer than normal
to ensure the patient is in optimal condition. The patient must
not have anaemia that contraindicates flight.
Accompaniment: The patient will usually be able to travel unaccompanied as a regular passenger on flights.

Kidney disorders
Kidney disorders do not usually cause major problems in relation with flight.
However, infections and anaemia are of importance; thus, Hgb
<4.5-5.0 usually contraindicates scheduled and charter flights.
Patients undergoing dialysis must be optimally treated prior to
air travel.
Moreover, they must be ensured further treatment at the new
destination - something the patient’s usual dialysis centre, dialysis company or patient associations will often be instrumental in arranging.
Chronic renal failure not in need of dialysis
When planning especially longer flights for patients with advanced conservatively treated uraemia, a plan for minimum or
maximum fluid intake and any restrictions on the diet’s electrolyte content must be made.
Especially for patients on the border of dialysis, it’s important
to optimize their condition until the flight.
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Chronic kidney failure requiring dialysis

Peritoneal dialyse (PD)
Many patients are treated with PD at home. The treatment is
usually done by the patient himself or a family member. If the
patient is going on a longer flight, it is important that all equip-

ment for further treatment is ready at the point of arrival. This
can be done, by appointment with a dialysis centre on site.
The patient must be well-dialled up to departure. For flights
over 8 hours, there may be an indication of dialysis fluid change during the flight. The patient must therefore have the opportunity for space conditions that may allow this. Furthermore, it
must be ensured that the airline accepts PD.
Patients in PD usually have 200 ml of free air intraperitoneally.
In flight, this air and intestinal air will expand due to the reduced cabin pressure.
Therefore, to avoid abdominal pain in connection with the dialysis, a reduced amount of dialysis fluid is used, about 1.5 litres
against normal 2.0 litres.
The patient must not have anaemia that contraindicates flight.
Accompaniment: If the patient is accustomed performing PD,
the journey may go unaccompanied. If not, this should be accompanied by someone who is used to PD.
The airline may require a companion. MEDIF must be made for
the trip.

Medicine has to be
transported in
the original packaging so that,
if necessary,
other people can identify
which medicine
the passenger takes.

If a patient still has symptoms and
need to be flown to treatment
– caused by lack of examination
and treatment facilities at the side
of injury – the patient should be
accompanied by a physician.
Urinary tract obstruction
Where there is an obstruction of the urinary tract, including
ureter calculi and bleeding with the risk of bladder tamponade,
the condition should be fully diagnosed and, where possible,
treated or relieved before air transportation.

Urinary tract disorders

Kidney Transplant

Kidney stone / ureteric stone
Kidney stone attacks can be very painful and if you have just
had a seizure you should not fly.
The patient should be examined with urinary ultrasound or CT
scan. In the case of uncomplicated ureteric stone (no blocked
urine flow or infection) the patient can fly by air as fast as he/
she has been painless for 72 hours. This does no matter if there
are still stones in the ureter.

After kidney transplantation, the patient must fly when the cicatrix is healed, when the kidney function is of a size where
dialysis is not necessary and where all external catheters are
removed.
Thus, they may well fly even if they have a JJ catheter located
within the transplanted ureter.
Flight as a normal passenger can normally take place approx. 3
weeks after successful kidney transplant.
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20. ACUTE MOUNTAIN SICKNESS
AND DECOMPRESSION SICKNESS
Tilicho Lake is a popular destination when trekking
in the Annapurna range of the Himalayas.
It is located at 4.949 m above sea level.
You can get Acute Mountain Sickness at altitudes higher
than 2.500 m.
Photo: Laerke Taudorf
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Acute Mountain Sickness
Acute Mountain Sickness (AMS) is a constellation of symptoms
and signs that occurs in previously healthy individuals when
ascending to higher altitudes where the partial pressure of oxygen is reduced. Approximately 20% experience light symptoms
like headaches, nausea, and dizziness already at 2.500m, while
more severe symptoms can occur when ascending to higher
altitudes (3.000-4.000m).
Severe cases include High Altitude Cerebral Edema (HACE)
presenting with massive headaches, nausea, vomiting, altered
sensorium, and seizures. Another serious kind of AMS is the
High Altitude Pulmonary Edema (HAPE), which presents with
pulmonary stasis, chest pain, and palpitations. Both of these
conditions are associated with a high mortality.
People have different susceptibilities to altitude sickness. In
general, AMS can be prevented by a slow ascent, a
 dequate
altitude acclimatisation before making the next ascent, and

drinking plenty of fluids, approximately 3-4 litres a day. In addition, acetazolamide (Diamox®) can prevent AMS to some
extent when taken in doses of 250 mg per day, beginning two
days before the ascent to two days after arriving at the maximum altitude.
The treatment of severe AMS includes transporting the patient
to a lower altitude and administering oxygen, which can be done
most effectively in a hyperbaric chamber.The medical treatment
also includes calcium channel blockers and corticosteroids.
Flying after AMS
Flying after AMS is rarely a problem, as the cabin pressure usually exceeds the pressure causing the patient’s AMS. In severe

cases of AMS such as HACE and HAPE, the patient should be
without symptoms before he can be transported by commer
cial flight.

Decompression Sickness
Decompression sickness (DCS) is also known as diver’s disease
or caisson disease. The symptoms are caused by the formation
of nitrogen bubbles in the blood and tissue during decompression, typically when the diver surfaces after a dive. The most
frequent symptoms seen in DCS are joint pain and paraesthesia, but also dizziness, extreme fatigue, and balance and coordination disturbances are observed. In rare cases, respiratory
difficulties, shock, loss of consciousness, and even death occur.
Severe cases tend to present early after surfacing; 90% have
symptoms within 6 hours and 98% have symptoms within 24
hours. If the symptoms occur later than 24 hours after surfacing, it is unlikely to be DCS.
However, this does not apply if the diver subsequently goes
flying or driving in high mountains, where the reduction in ambient pressure can trigger symptoms later than 24 hours.
To prevent DCS, dive tables are used. These tables take into
consideration the amount of nitrogen absorbed in the body at
different depths for different times. Even though the dive has
been performed in compliance with the dive table, there is no
guaranty that the diver will not get symptoms of DCS, as individual risk factors influence the risk. Risk factors include deep
dives, repetitive diving (more dives on the same day), and diving on subsequent days. Furthermore, the risk increases if the
diver is dehydrated, cold, or has been working hard during the
dive.
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In cases with symptoms of DCS, the diver should be taken to
a centre with a hyperbaric chamber as fast as possible. During
transport, the diver should inhale 100% oxygen. In the recompression chamber, the diver is treated with 100% oxygen under
hyperbaric conditions.
Flying after diving
Flying after diving is associated with an increased risk of de
veloping DCS due to the reduced pressure in the cabin. Therefore, it is recommended that the diver have a surface interval
of at least 12 hours after a single dive and 24 hours after repetitive diving or deep diving before flying. After hyperbaric oxygen treatment with the complete disappearance of symptoms,
a surface interval of at least 72 hours is recommended before
flying by commercial flight. If the patient has residual symptoms, he should be assessed by a diving physician to deter
mine when it will be safe for him or her to fly home. This can
take up to three weeks.

After SCUBA-diving, it is recommended
that there is a 24-hour interval
between diving and flying.
If it is only a superficial dive,
flying is acceptable after 12 hours.
Photo: Peter Hauerbach
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21. BURNS AND PLASTIC SURGICAL PROBLEMS
Burns
General
As a general rule, patients with second- and third-degree burns
covering more than 10% of their body surface in the case of
children, more than 15% in the case of adults, and more than
5% in the case of elderly people above 65 years, must always
be transferred to a specialist burn unit.
Burns like the abovementioned or greater will put the patient
into shock within 6 hours, and this will require intensive fluid
regulation treatment in a hospital.
Because of that, the transfer to burn unit is urgent and should
be terminated within 6 hours.
All burns must receive cold-water treatment until the pain ceases (for 15-20 minutes minimum). This will often mean rinsing
for hours.
Minor burns
Including minor burns that are so small that anti-shock treatment is not necessary. These give rise to no aeromedical problems.
The burn should continue to be kept cold during transportation
to the hospital, e.g. using cold water.
Circumferentially burned extremities with second- and third-degree burns can give rise to distal ischemia. If the clinical symptoms are present, an escharotomy (decompression incisions)
should be performed, ensuring peripheral circulation, before
transportation.

Major burns
As mentioned, patients with extensive burns have to be brought
to specialist units, and the transport must be terminated within
6 hours of the occurrence of the injury. The burned areas should
continue to be kept cold during transportation using cold water. This can be done by covering the areas with wet sheets or
sterile cloths.
Before the transport can be carried out, intravenous accesses
need to be obtained, fluid regulation treatment should be started, and heart rate and BP should be monitored.
If there are any symptoms that the burns might compromise
the patient’s circulation or respiration, as it can be seen with
larger second- and especially third-degree burns on the chest
or neck, an escharotomy should be performed. This may be
done during transportation if conditions allow.
Helicopter is often the quickest means of transportation – especially if the relevant hospital is equipped with a helicopter-landing pad.
Large helicopters are able to transport hospital beds, which can
be advantageous when transferring burn patients from one hospital to another.
If a 6-hour deadline cannot be met, the patient should be admitted to the nearest local intensive care unit; transfer to a
specialist burn unit cannot then take place until termination of
anti-shock treatment 3-4 days later. At such time, an ordinary
bandage may be applied and transportation of the patient may
be carried out by commercial airliner, escorted by a nurse or
physician according to the patient’s condition.
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Helicopters can be advantageous when transporting
patients with serious burns for treatment at a burn unit..
Photo: Rigshospitalet
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Plastic surgical problems
Patients having had surgical procedures done usually do not
experience any problems with regard to travelling by aero
plane. This is with exception of large pedicled flaps and free
myocutaneos flaps. In theory, staying at cruising altitude for
long periods of time can cause compromised oxygen supply
in the peripheries of the flaps due to reduced oxygen tension.
However, this will only cause problems if peripheral circulation
is already poor beforehand.
For given reasons, it is recommended that the types of flaps
mentioned are completely healed before going on a longer
flight. If the healing process is progressing slowly and the patient needs to be transported anyway, the patient should have
an oxygen supply of 2 l/min during the flight.
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22. AIR SICKNESS
The frequency of air sickness accompanied by nausea and
vomiting among airline passengers is under 1%. This increases
during turbulence.
Air sickness is a cascade of symptoms that develops when the
balance system is influenced by stimuli to which it is not accustomed. Psychological factors – for example, fear of flying – have
an important influence upon motion sickness.
The early symptoms of air sickness are headaches, drowsiness,
and a general indisposition, all of which are not always readily
connected with the phenomenon of motion sickness.
If the motion sickness stimulus is powerful enough and the
circumstances allow symptoms to develop, the patient will first
become flushed, will experience dryness of the throat as well
as an awareness that something is occurring in his or her t hroat
and later in the stomach, gradually succeeded by paleness, perspiration, increased sputum secretion and nausea, culminating
in vomiting.
In patients recently having had surgery in the larynx or pharynx (e.g. tonsillectomy), intense vomiting can cause bleeding
or rupture in the given areas. Throughout the whole process,
the sick person experiences a general malaise and is often very
sleepy and depressed.
The symptoms can be eased (especially in the initial phases) if
the person’s attention is distracted.
It helps to lie down. The symptoms are often repressed if sleep
is possible.
Symptoms can be prevented by ingesting certain (but not all)
antihistamine preparations.
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The drugs appear in the following
table along with their latency periods
and rough estimates of their sedative
effects. You shall not consume alcohol
or drive a motorcar while using these
medicaments. It should further be noted that a tablet cannot be expected to
take effect when ingested by a person
who is already suffering from nausea
and vomiting. In situations where motion sickness is accompanied by vomiting, it can be a good idea to use a
transdermal Hyoscine patch.
Medicine

Latency Duration of
period effectiveness
in hours
in hours

Turbulence increases
the risk of air sickness.

Sedative
effect

Cycklizine

1-2

4-8

+

Cinnarizine

1-2

6-8

+

Diphenhydramine

1-2

6-12

+++

Meclizine

1-2

6-12

++

Promethazine

1-2

8-24

+++

Hyoscin
(transdermal patch)

1-6
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+
(+ accomodation
difficulties

23. JET LAG
Definition
Jet lag is part of a syndrome under the concept of fatigue, which
occurs in connection with rapid travel through more than 2-3
time zones.
The symptoms are:
Q Disturbance of sleep patterns
Q Fatigue, difficulties concentrating, and annoyance
Q Reduced performance, mentally and physically
Q Indigestion
The symptoms are due to a discrepancy between the biological body clock and the actual time pertaining to the locality
(astronomical local time). Upon arrival, the individual’s “body
clock” will remain set to the departure locality’s time, and this
will create confusion relative to the external influences and the
rhythm of life at the destination locality.
Many physiological functions vary with the time of day, for
example, body temperature, blood pressure, pulse, urine production, hormone production, sleep periods, and level of activity. Mental and physical performance varies correspondingly.
This biological body clock adapts only slowly to the new local
time.
The severity of jet lag symptoms depends partly on the number
of time zones passed and partly on whether you are travelling
towards the east or the west. Normally, symptoms are worst

when travelling east as you need to shorten the day, whereas the
human circadian rhythm finds it easier to adapt to the prolonging of the day. Moreover, the severity of jet lag varies greatly
from person to person. The symptoms often increase with age.
Melatonin, which is a naturally occurring hormone that has an
influence on sleep regulation, has for a couple of years now
been recommended as a treatment for adjusting the circadian
rhythm faster. However, the latest research does not support
this indication. If required, short-acting hypnotic drugs with a
short half-life (e.g. temazepam, zolpidem) can be used.
Although no real treatment for jet lag is available, taking certain precautions can ameliorate the worst effects of it. In the
following, a distinction is drawn between shorter and longer
stays in a different time zone:
Short stopovers in a different time zone:
Q It is beneficial to keep to the local time at home as closely
as possible in order to preserve the individual’s body clock
(“anchor time”).
Longer stays in a different time zone:
Q Make an attempt to achieve a certain degree of acclimatisation to local time at the destination before setting off.
When travelling west, get up later and go to bed later.
When travelling east, get up earlier and go to bed earlier.
Q A daytime flight is to be preferred. Try to arrange arrival at
bedtime in the country of arrival.
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Q Limit alcohol intake during the journey.
Q Immediately after arrival, adopt local
time with regard to sleeping and meal
times.
Q During the first few days, attempt to
spend as much time as possible 		
outside in the daylight.
Q Try to sleep more than usual the first
few days – if necessary with the help of
a mild sleeping pill.
Q Avoid isolation, as social influences
promote re-synchronisation of the 		
body clock.
Q Relax for the first few days (24 hours
for each five time zones).

After travelling over many time zones
you should relax for the first few days
to decrease the symptoms of jet lag.
Photo: Uffe Taudorf
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24. THE STEP SYSTEM

Extract from the STEP procedure (SOS International):

In 2011 a group of larger assistance organisations (ADAC, MedCall, and SOS International) introduced a joint system for categorising patients in relation to air transport – STEP.
(Step-categorising of Aeromedical Transport by Expression of
Symptoms in Patients).
The purpose of the system is to establish a simple scale to:

Q Get an idea early on of whether transport (including air
ambulance) will be required in the process of handling a
case.
Q Assess the patient’s clinical condition and the transport risk.
Q Simplify the communication between the consultant 		
physician and the air ambulance section when ordering an
air ambulance.
Q Assess the possibility of co-transport of patients.
Q Define the requirements for type of escort and level of
monitoring.
Q Enable a standardising evaluation of the cases
(pre-transport vs. post-transport).
The scoring system:
When working with a case, the consulting physician continuously fills in a list of standard questions about the patient’s
respiratory and cardiovascular status, degree of mobilisation,
prognosis of home transportation, etc.
On the basis of these questions, the system automatically
calculates the patient’s STEP category.
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STEP 0 is a patient able to travel without a medical escort and
without a MEDIF.
STEP 1 is a patient who is expected to be accepted on a 		
commercial flight with a MEDIF.
STEP 2 is a patient who is not expected to be accepted on a
commercial flight.
STEP 3 is intensive care patients of various types.
STEP 4 comprises the most critically ill intensive care 		
patients, including patients who are not stable,
plus other special transport, e.g. incubator transports.
STEP 5 is exclusively used after transport has taken place for
categorising the situation where a patient has died
during the transport.

Examples of different types of patients and STEP-categories:

** In case of imminent childbirth the mother will not be transported.
If necessary a neonatal transport team may be provided.
Child and mother may be transported postpartum.
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25. SPECIALISED TRANSPORTATION OF PATIENTS
INCLUDING ECMO
Special Transports
There has been an increase in the number of specialised patient transportations being undertaken in the last decade, not
only locally but also internationally. It is related to:

Q Incubator transportation of unstable and premature 		
newborns (see chapter 15).
Q ECMO transport (see below).
Q IABP (Intra-Aortic Balloon Pump).
Q Patients with infectious airborne illnesses: Special setup for
the transportation of patients in isolation.
The abovementioned transports, which are normally undertaken by air ambulance, require specialised equipment and
appropriate specialist medical teams to execute. Not all air
ambulance organisations can undertake these types of transportation.

ECMO
ECMO (Extracorporeal Membrane Oxygenation) is the joint
designation for a variety of treatments that involve assisting
and supporting seriously ill patients with either lung or cardiac
failure. The technique is based on the Cardiopulmonary bypass
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(CPB) technique and pump (heart-lung machine), which is used
in cardiac surgery. Since the turn of the millennium, improvements in technology have produced small mobile units for use
during flight on patients who would otherwise not have been
able to tolerate air transport. ECMO is always used on patients
suffering acutely occurring disorders, who have the possibility
of recovery. Such acute disorders occasionally occur during international travel, and the only possibility for successful repatriation is if ECMO has been started on-site. Repatriation with
the patient in ECMO is always done by air ambulance with a
specialist team and the patient fully sedated.
Acute lung failure
Most cases of acute lung failure during transportation are the
result of infection; however, acute lung failure is also seen
especially with military personnel exposed to blast injuries in
relation to bomb explosions.
In these cases, veno-venous ECMO is mainly utilised, where
blood is taken from vena cava a good distance from the heart,
pumped through an oxygenator, and returned to vena cava close to the heart. In this way, the blood will be almost completely
oxygenated before it passes the poorly functioning lungs.
Either two separate cannulae or a double lumen catheter can
be used as venous access.
In the latter situation, blood is drawn from the one lumen and
returned close to the right atrium through the other. Catheters,

blood pumps, and oxygenators are disposable equipment,
while an external device controls the pump with the help
of a magnetic field. The equipment weighs 5-15 kg, depending on the brand.

ECMO transportation
Photo: MAQUET Cardiopulmonary AG

Acute heart failure
In principle, most forms of heart failure can be treated temporarily with veno-arterial ECMO.
Temporary ECMO can be used on patients who suffer from
cardiomyopathy, pump failure after acute myocardial infarction (AMI) or acute heart valve insufficiency.
Aortic valve insufficiency is a little more complicated to treat
with ECMO, as it can become necessary to supplement with
drainage directly from the left ventricle or assist with an internal pump (Impella), which can be placed across the aortic valve pumping blood from the left ventricle to the ascending aorta. The device is inserted via the femoral artery.
Transport
An ECMO team normally consists of a surgeon, an
anaesthetist, and a perfusionist.
Some teams consist of just two specialists: a perfusionist
and either a surgeon or an anaesthetist.
The ECMO team should have a very short response time
for rapid deployment to the patient, usually by helicopter.
They connect the patient to the ECMO device and then usually accompany the patient to an ECMO centre for further
treatment. In some cases, for example, cases of hypothermia, the patient undergoes the full treatment on-site.
Regarding transport: if the distances are short with adequate roads, an ambulance can be used; with longer distances, a helicopter or aeroplane should be used.
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26. FIRST AID ON BOARD – LEGAL CONSIDERATIONS
Many doctors are unsure as to whether they may be held
legally responsible for any incorrect treat-ment they may give
while rendering first aid on board an airliner. Such uncertainty
may be greater in the case of travel within the USA, where it is
more common to bring lawsuits against doctors in order to obtain compensation for damages. However, to our knowledge,
no individual doctor has to date been sued for assisting an ill
traveler, although a few airlines have been sued as a result of
an in-flight medical event.
In many countries, it is possible for a patient or a close relative to sue for damages a doctor who has rendered assistance
in an emergency. However, the laws dealing with this subject vary so much that it is difficult to give general guidelines.
For example, French doctors are obliged under French national
law to render assistance and can be found liable if they do not.
This applies to events on board an aircraft, wherever it may be at the
time. In other countries, assisting an unwell passenger is considered a Good Samaritan act i.e. there is no legal obligation to assist.
In the USA doctors have no obligation to volunteer under the
law. However, the federal legislation contained in the Aviation
Medical Assistance Act of 1998 states: “an individual shall not
be liable for damages in any action brought in a federal or state
court arising out of the acts or omissions of the individual in
providing or attempting to provide assistance in the case of an
in-flight medical emergency unless the individual, while rendering such assistance, is guilty of gross negligence or willful
misconduct.”
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In those countries where Islamic law applies, a person who
causes another’s death can be required to pay compensation to
close family members for loss of a family provider. Such compensation, known as “blood money” is not known to have been
paid in the event of a doctor providing medical care on board
an aircraft.
Note that if a doctor provides care to a fellow passenger at his
own initiative (rather than waiting for the crew to ask for such
assistance), the doctor is likely to be personally liable for his
own actions.
On the other hand, if a doctor responds to a request from the
crew, the airline company is normally considered responsible
for any harm to passengers.
Many airlines offer a “Liability Form – Medical Assistance” or
a similarly named document to a doctor who has offered first
aid assistance on board. This confirms that the company takes
upon itself the legal responsibility for the doctor’s treatment of
a passenger.
However, willful misconduct or gross negligence cannot be
expected to be covered.
Another question related to medical incidents on board concerns ”Do Not Resuscitate” (DNR) instructions. However, there
is no international law or case law that covers this issue. If it
comes to the attention of a cabin crew member that a passenger is not well and the attending family member presents a
DNR order, most airlines will refuse to recognize this and may
request medical assistance to provide resuscitation. The medical professional that comes forward has to decide if he wishes
to proceed with resuscitation according to his ethical values
and legal knowledge about the situation (which is likely to be
limited).

If death has occurred, the volunteer doctor should follow the
re-commendation of the Aerospace Medical Association publication ”Managing In-Flight Medical Events” which states that
”since the legal implications for declaring the death of a passenger vary from country to country, airlines have different
policies.
If a death has occurred, the assisting medical professional
should limit his involvement to advising the cabin crew as to
the event, deferring to the pilot in command the communication that will be made to ground based authorities and any
further action needed to be taken on board.”
In summary, the risk of being pursued in the courts for rendering treatment on board aircraft is very small.
However, doctors and other health professionals who volunteer may wish to ensure they are aware of the possible civil,
criminal and medical licensing repercussions in their own State
that may occur should they volunteer (or if they choose not to
volunteer) and the outcome is not as desired.
Medical Defence Societies can provide useful guidance in such
matters, including the implications should a case be brought
outside the State of medical license issue.
In general, during an event on board volunteer doctors should
limit them to providing medical assistance, within their area
of competence, and leave the logistics and communication details to the cabin and flight crew.
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Kastrup Airport, Copenhagen.
Photo: Uffe Taudorf
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27. THE HISTORY OF AIR TRANSPORTATION OF PATIENTS
The first evacuation of a patient by air was during the German
siege of Paris in 1870 in a hot air balloon. In addition to being
used as an observation balloon, the balloon was also used to
evacuate patients. It is worth emphasising that the development of air evacuation operations took place in the context of
military operations. Successive examples of medical air evacuations are due to U.S. engagements in Europe, Japan, Korea,
and Vietnam, which resulted in the need to repatriate many
wounded soldiers.
In 1943, as many as 173.500 casualties were repatriated to the
United States; in 1944, 545.000 were repatriated; and, by the
end of the 2nd World War in 1945, 1 million repatriations were
made by air. The number of deaths among the wounded soldiers during transportation decreased over the same period from
6 per 100.000 to 1.5 per 100.000.

in the United States. Consequently, the Department of Defense
issued a provision that military air evacuation s ystems could
not be used in situations involving only civilians if a civilian
company was able to execute the task equivalently well. This
principle was later adopted in other Western countries, including Denmark.
A very special civil air evacuation system was developed early on in Australia, where the famous “Flying Doctors” could
quickly get to casualties using fixed-wing aircrafts over long
distances.

An overall improvement in the number of deaths during transportation was observed from the 1st and 2nd World Wars to
the wars in Korea and Vietnam. In addition to developing better evacuation systems, this was also due to improvements in
traumatology intervention.
The benefits of evacuation by air were obvious and, gradually,
the success of military evacuations also inspired the development of civilian air evacuation systems.
In the second half of the year 1900, the civilian medical air
evacuation of patients evolved from transportation by air taxi
with space for a stretcher to well-equipped ambulance aircrafts.
Competition in air evacuations became more intense, especially

Medical equipment and the training of physicians have over the
years developed to a highly advanced level. Likewise, search
and rescue services (SAR) with multi-crew sea helicopters have
developed to the degree that they are able to operate in all weather conditions.
Almost exclusively, civilian companies carry out today’s air
evacuation services and ambulance flight operations. Attached
to this are specially-trained and multilingual staffs as well as a
team of specialists trained in aviation medicine. Today, virtually
all types of ill and injured patients can be air evacuated, provided that there is careful preparation and the right resources are
used.

If the patient’s circumstance in these operations required more
attention, the patient could be air evacuated to a trauma centre.
Even more challenging tasks are air evacuations in the Arctic
and the Antarctic.
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In 1939 the Zone-Redningskorps
got its first real ambulance aircraft.
It was a Monospar ambulance plane,
which was able to fly 185 km/h.

1954. A patient being transferred from
a Metropolitan commercial flight to
an KZ IV air ambulance from Zone-Redningskorps.
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28. OXYGEN SUPPLEMENTATION IN FLIGHT - A SUMMARY
General
If a patient cannot walk 50 meters and walk up a staircase to
the first floor without being breathless, the patient will not be
accepted on scheduled or charter flights. But this can possibly
be accepted with oxygen supplementation during flight.
For patients who are recovering from illness and who need in
flight oxygen:
Q Consider waiting until the patient is stable and possibly no
longer needs oxygen in flight.
Q If in doubt whether a patient needs oxygen in flight or not:
Order oxygen.
Q If a patient gets oxygen on the ground, he or she must have
twice in-flight.
Q Commercial aircrafts can deliver a maximum of 4l oxygen/
min. Only ambulance aircraft can deliver more.
Q Consider in-flight oxygen in patients with SAT <95%, and al
ways order oxygen if SAT is <93%.

Forms of oxygen supply
Oxygen bottles with fixed output, usually to 2 or 4 liters / min.
Oxygen concentrator with flow meter, usually provides 0-4 liters / minute. Requires power.

for a much smaller amount of oxygen (about ¼) compared to
the systems that give continuous flow. The oxygen is delivered
via a nasal catheter. The system arrangement results in, that it
cannot be used for:
Q patients who cannot breathe through the nose
Q troubled or confused patients
Q children under 7 years
Since most airlines now use ”Oxygen-on-demand”, it is important to ensure that the patient does not belong to one of the
above patient groups when ordering oxygen.
“Oxygen-on-demand” may well be set to deliver continuous
flow, but this means that at 2 liters / minute it can only last 5
hours and at 4 liters / minute only 2½ hours. However, the longest permitted flight time for this setting is only 4 and 1½ hours
respectively.
(See also Chapter 2, “Equipment supplied by commercial airline / Equipment that must be ordered”).
People who need oxygen in flight and who are used to administering the oxygen delivered can travel unaccompanied. If not,
they should be accompanied by a person who can, usually a
nurse.

”Oxygen-on-demand”. It is a very oxygen-saving system in that
it only releases oxygen when the patient inspires. This allows
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Overall guidelines
for who needs oxygen in flight
See Chapter 8 ”Respiratory disorders” / ”Pre-flight assessment”.

Recommendation for special disorders
Congestive heart failure:
NYHA class IV patients should always have oxygen in flight.
Patients who have an EF <50% after an AMI may, despite normal SAT, be at risk of desaturation in flight. So, you have to be
liberal in prescribing oxygen in flight to these patients.
(See also Chapter 6)
Pulmonary embolism:
Patients with pulmonary embolism may be more easily desaturated by physical activity, although SAT is acceptable at rest.
Therefore, you have to be liberal in prescribing oxygen in flight
to these patients.
Anemia:
In acute anemia where bleeding has stopped and the patient is
stable, air transport should generally not be performed if the
blood hemoglobin concentration is lower than
5.3 mmol / l (about 8.5 grams / 100 ml)
You shall wait until hemoglobin has crossed the border again.
If it is very important to transport a patient who has a lower
hemoglobin than the above limit, this may be carried out with
continuous oxygen during flight.
(See also Chapter 19, ”Anemia”)
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29. CONVERSION TABLES
ALTITUDE

PRESSURE

PRESSURE

Km / feet

Atm / mb / mm Hg

kPa / mm Hg

HAEMOGLOBIN
mmol/l g%
ALTITUDE
1 foot
= 30,5 cm

PRESSURE
1 kPa
= 7,5 mm Hg
1 atm
= 760 mm Hg
1 atm
= 1013 mba
1 atm
= 1 kg / cm2
1 atm
= 14.7 psi
1 atm
= 10,3 m column of water

HAEMOGLOBIN
1 mmol/l = 1,61 g %
1 mmol/l = 1,61 g / 100 ml
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