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Aviation Medicine

Medical emergencies in the air

I: Equipment and prevention

F JOHN MILLS, RICHARD M HARDING

All airlines are required by civil aviation regulations to carry
first aid kits on all flights, the exact number per aircraft being
dependent on the number of passenger seats. These kits are
basic and contain bandages, splints, antiseptics, and usually a
few proprietary medicines (most commonly analgesics, de-
congestants, and drugs against motion sickness). In addition,
airlines are obliged to provide portable oxygen sets as well as
emergency oxygen supplies. Some airlines, such as British
Airways, provide a more comprehensive kit for use by trained
cabin crew, subject to the legal considerations already outlined.
The first aid equipment and drugs contained in this kit are
summarised in tables I and II respectively. The controversial
issue of whether or not a supplementary kit should also be
provided for the sole use of doctors who might be on board has
been discussed at length by the Medical Advisory Committee of
the International Air Transport Association. Though this
organisation aims to standardise medical equipment among its
member airlines, decisions on the carriage and contents of kits
for doctors only remain the prerogative of the individual airline.

First aid equipment

The provision of first aid kits is determined by four main
factors.

(1) The level of expertise of the user has to be assessed.
Quite apart from legal considerations, the aircraft's environment
may make the use of certain procedures difficult-for example,
the monitoring of blood pressure with a stethoscope when there
is noise and vibration.'

(2) The choice of drugs should not exceed the diagnostic
capabilities of the attending doctor, which will in turn be
limited by the level of equipment provided on board the aircraft.
For example, certain antiarrhythmic drugs should be ad-
ministered to patients only if an electrocardiograph is available.
Furthermore, the nature of the medicines and the method of
their administration must be comprehensible to doctors of
many nationalities.

(3) The kit itself must be secure from unauthorised use and
theft. Airlines often find that articles of safety equipment, such
as life jackets, are stolen by passengers; for this reason, spares
are always carried. To guarantee security modifications may
have to be made to the aircraft's internal layout and the kits
designed so as to ensure their accommodation in a range of
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different aircraft within a fleet. Procedures for checking contents
and restocking of used and time expired items will have to be
set out and enforced.

(4) Before the kit can be used the crew must be able to
identify the passenger as a medically qualified doctor, since
unqualified people, for whatever motive, occasionally claim
that they are doctors. Moreover, some practitioners may find it
difficult to provide positive identification of their profession
(both of us are classified under government service in our
passports).

DOCTORS' KITS

Despite these problems Air France, Alitalia, Iberia, Luft-
hansa, and Sabena have equipped their aircraft with kits for
use solely by doctors. The main diagnostic additions are a
stethoscope and a sphygmomanometer, while the medicines
carried are Trinitrine (glyceryl trinitrate), Cedilanide (lanatoside
C), Soludecadron (dexamethasone), Lasilix (frusemide),
Neosynephrine (phenylephrine hydrochloride), Methergin
(methylergometrine maleate), Avafortan (camylofine + nora-
midopyrine), Valium (diazepam), calcium, and Ipeca (ipecacu-
anha). To overcome possible problems of identification the
trademark of each drug is listed together with its generic name
and major European and American trademarks. Information in
English, German, Italian, Spanish, and French is also available
on each drug's usual dosage, the route of administration, and its
indications and contraindications for use. The remaining contents
are syringes, suture materials with appropriate sterile instru-
ments, and airways, but a laryngoscope and endotracheal tubes
are not included. The complete kit is sealed and placed in a
locked compartment, the key to which is held on the flight deck
and released only with the captain's permission. Each time the
kit is used a report is written by the chief steward and the
doctor. Since 1975 Air France have extended the availability
of their doctors' kits from their 747 fleet to all their long haul

TABLE I-Contents of British Airways passenger aircraft first aid kits (figures
are quantities)

Cabin crew medical handbook (parts 1-10)
Rubber bandage 2-5 in
Tubunic Pantopon* (20 mg ampoules)
Copying pencil
Pantopon labels
Inflatable arm splint
Inflatable leg splint
Antiseptic cream (Savlon)
Distalgesict tablets (packets of 8)
Linen thread (packets)
Spencer Wells artery forceps (pairs)
Scissors (Kutrite) 6 in (pairs)
Suture strips (Sparatips) (packets of 5)

4

1
4
1
4
1
1

3

6

WOW cotton bandage 2 in 6
Triangular bandage 2
Shell or wound dressing (small) 2
Shell or wound dressing (medium) 2
Absorbent gauze squares 1
Ativant tablets 1 mg (packets of 3) 8
Mucus extractor 1
Safety pins (bunch) 1
Case fibre 1
Ventolint tablets 2 mg 25
Airway 1
Lomotilt tablets 25

* Controlled drug. t Prescription only drug.
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TABLE 1i-Sunmmary and instructions for use of four prescription only medicines and one controlled drug carried in British Airways passenger aircraft first aid kits

Drug Approved name

Pantopon Papaveretum

Ativan Lorazepam

Distalgesic Dextropropoxyphene
HCI

Lomotil Diphenoxylate HCI
(2 5 mg)/atropine
sulphate (0 025 mg)

Ventolin Salbutamol

Description

Ampoule for
inJection

Oblong blue tablet

Dosage

20 mg

Use

Injury (fractures, burns)
Heart attack
Renal colic
Visible bleeding (in agitated patient)

I mg (1 or 2 tablets
repeated 6 hourly
if necessary

Oblong white tablet 2 tablets repeated
(marked DG) 6 hourly if

necessary

White tablets

Pink tablet

4 tablets initially
then 2 every
6 hours

1 or 2 tablets
repeated 6 hourly
if necessary

Anxiety

Moderate/severe pain

Acute diarrhoea

Asthma, bronchitis

Contraindications

Head injuries
Severe abdominal pain
Children under 16 years
Severe respiratory distress
Advanced pregnancy

Alcohol consumption
Children under 16 years
Severe liver disease
Pregnancy

Children under 16 years
Not recommended with antidepressant drugs
Liver and kidney disease
Pregnancy
(May cause drowsiness)

Combined with other narcotic or sedative drugs
Liver disease
Pregnancy

Thyroid gland disease
Pregnancy

aircraft and airbuses because they were found to be "un-
questionably useful to sick persons."2
Though such equipment could decrease the number of costly

diversions by stabilising emergencies on board,3 there is as yet
no clear statistical support for this. Clearly, commercial con-
siderations should not be used to persuade a doctor to continue
treatment during flight to a level at which he might find himself
out of his depth. For the same reasons oversophistication in
medical kits may not be in the best interests of the patient.
Nevertheless, there is a strong case for providing upgraded
doctors' kits on transoceanic long haul flights since an un-
scheduled landing may take up to four hours to effect. Under
these conditions the airlines should possibly take advantage of
the improvements made in biotelemetry in the past two decades.3
Thus a ground based cardiologist could relay an expert opinion
on an arrhythmia in a passenger who is thousands of miles
away. Such a step would require considerable investment in
equipment and a long costly period of training in its use for at
least one crew member in each aircraft. This exercise would
presuppose that the attendant had also been trained to para-
medic standards and so be allowed access to the drugs available
in the medical bag since there can be no guarantee that a
doctor would be on board. Apart from creating organisational
problems for the airline in ensuring that a paramedic is scheduled
to be on every flight, this approach raises further legal and
professional problems. Finally, extra space would have to be
found to accommodate the additional equipment in a suitable
treatment area.

SPACE FOR TREATMENT

The economics of airline operations dictate that space on
board aircraft is at a premium. On most aircraft a patient may
lie flat only in the area surrounding emergency exits or on
larger aircraft in galley areas or the first class compartment. Air
Afrique and UTA (a large French independent airline) have
installed a special medical compartment on their long haul
aircraft that provides room for resuscitation, isolation, and
general medical assistance for seriously ill patients.3 Under
certain circumstances, particularly cardiac arrest, movement to
a treatment area would take too long to allow successful re-
suscitation. It may take up to two minutes for neighbouring
passengers to recognise a cardiac arrest and another minute
before a flight attendant arrives at the scene.3 The mild hypoxia
associated with cabin altitude means that time is even further
limited and that resuscitation will have to be undertaken in situ.
Though the patient may be lain flat across two or three seats
with the arm rests removed or in the up position (figure)
removal of the patient to the aisle is probably the quickest and
best method. To offset the hypoxia of cabin altitude the rescuer

Cardiopulmonary resuscitation in an aircraft cabin using (a) two seats abreast
or (b) three seats abreast. (The seat backs are not shown in the drawing so
that the position of the resuscitators may be seen.) An item such as a briefcase
should be placed under the victim's chest to ensure effective cardiac massage.

performing ventilation should maintain a high Po2 by breathing
from an emergency 100% oxygen supply. Though at present
cardiopulmonary resuscitation is not taught to all flight attend-
ants, they should be well trained in this procedure in view of
the difficulties imposed by an aircraft.

Prevention of medical emergencies

As with any other branch of medicine prevention of emer-
gencies should be encouraged. Possibly airlines do not make
enough effort to screen passengers for their fitness to fly.
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Nevertheless, assuming that each airline actually has an advisory
medical department, it is still not feasible for all passengers to
be monitored; Heathrow airport alone handles about 30 million
passengers a year. A system is therefore needed that identifies
those passengers at risk. The present reporting methods have
deficiencies and, though we have made recommendations
below that could improve the situation, this will still present
problems in terms of numbers; in 1976 British Airways medical
service reviewed applications from 26 000 passengers for their
fitness to fly.4 Hence any increase in the number of cases will
require further investment by the airlines in medical staff and
facilities.

RECOMMENDATIONS

(1) All passenger carrying airlines should have a medical
department in which at least one doctor has been trained in
the specialty of aviation medicine. In 1981, because of economic
pressures on the airlines, many medical departments were
actually reduced in size or even eliminated. The Aerospace
Medical Association has recently resolved: "That all airlines be
encouraged to develop and maintain meaningful aerospace
medical departments."5

(2) Passengers should be made more aware of the medical
hazards of air travel. The present system of screening is un-
satisfactory because it depends to a great extent on the medical
alertness of the travel agent. Since passengers who are ill are
likely to have their tickets bought for them by a fit third party
it is even more unlikely that medical problems will be picked
up at this stage. Thus a warning to passengers about the health
hazards of air travel should be printed on airline tickets in the
same way that attention is given to the carriage of certain
prohibited goods. To avoid adverse consumer reactions to those
airlines which undertake such action voluntarily (and may be
assumed incorrectly by the passenger to be unsafe), all airlines
should be obliged to comply with this recommendation.

(3) Doctors should be made aware of the medical problems
that a patient may face when travelling by air. They are already
encouraged to discuss medical problems with those airlines that
have a medical department and should make full use of this
opportunity.

(4) The lack of statistics on medical incidents during flight
needs to be remedied. The Aerospace Medical Association has
already made some recommendations for improvement, but

their success will depend on the standard of reporting. In
particular, we suggest that an internationally recognised protocol
is drawn up and adhered to by all airlines for the reporting of
such incidents. The attendance of a doctor should be recorded
not only for statistical purposes (to assess the severity of the
complaint) but also so that he may later be contacted and
thanked by the airline.

(5) The standard of emergency medical facilities available
on aircraft needs to be debated openly within the medical
profession based on the availability of information from the
previous recommendation (4).

(6) The legal implications of Good Samaritan acts should be
considered on a worldwide basis. Governments should examine
the possibility of underwriting such actions on aircraft registered
in their countries. Alternatively, the airlines should discuss the
possibility of taking out comprehensive bulk insurance with
suitable agencies such as the medical defence societies.

(7) The airlines should consider training one crew member
to paramedic standards, especially for long haul flights. Because
in future very large aircraft may carry up to 800 passengers the
likelihood of a medical emergency arising on such aircraft is
increased. The need for inflight treatment areas should therefore
be thoroughly analysed. Such recommendations would also
require legislation by national aviation authorities and probably
cooperation between industries.

We thank the medical departments of British Airways and British
Caledonian for allowing us to discuss our views with them, the
Medical Protection Society, and Mr St John Chester, barrister at law
for advice on legal matters. The views expressed in this paper are
those of the authors and do not necessarily reflect those of British
Airways, British Caledonian, or the Royal Air Force. The figure is
reproduced by permission of the Aerospace Medical Association.
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Combitnation oxytetracycline and cortisone ointment is nlow being used to
control hypergranulation in burns and open wounds. If used on children
or pregnant women is it likely that sufficient oxytetracycline wotuld be
absorbed to discolour the teeth ?

There are too many unquantified variables to give a definite answer
to this question. Tetracyclines are deposited as a calcium complex in
the zones of mineralisation in developing teeth. Calcification of
deciduous teeth occurs from the fourth month of pregnancy until
about a year after birth. Calcification of permanent teeth begins at
birth and continues until 7 or 8 years of age.' The most important
factor determining the risk of discoloration is dental maturity and
the risk declines with increasing age. The dose is less important.
There is some relationship between the extent of discoloration and
the total dose, but small amounts may discolour the teeth if given at
the wrong time.2 Oxytetracycline produces less severe discoloration
than tetracycline, chlortetracycline, democlocycline, or methacycline.
Tooth discoloration has been observed in about 500,, of children
exposed to tetracyclines ingested by the mother during the third
trimester of intrauterine life.' An infant is unlikely to receive harmful
amounts of tetracycline from breast milk. The concentration of
tetracycline in milk is about 70(, of maternal serum concentrations,

and the infant could receive up to 0-05",, of the maternal dose.
Absorption, however, is likely to be impaired by complex formation
with calcium in milk and tetracycline has not been detected in infant
plasma.3 There is no information about the systemic absorption of
oxytetracycline from oxytetracycline and hydrocortisone ointment
(Terra-Cortril). Tetracycline penetrates intact skin to the extent of
about 0-31O from an alcoholic solution, but there is no information
about absorption from raw areas. The question does not indicate the
size of the lesions being treated. Without this information it is
impossible to estimate the amount of oxytetracycline that might be
absorbed. One 15 g tube of Terra-Cortril contains 450 mg of
oxytetracycline. This could be used in one application to an extensively
burnt area but might last a week or more for smaller areas. It would
seem sensible to avoid applying oxytetracycline and hydrocortisone
ointment to extensive raw areas during the last two trimesters of
pregnancy and in children under 7.-LINDA BEELEY, consultant
clinical pharmacologist, Birmingham.
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