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Brief Report

After the incorporation of automated external
defibrilators by other airlines and the support of the
Brazilian Society of cardiology, Varig Airlines Began the
onboard defibrilation program with the initial purpose of
equiping wide-body aircrafts frequently used in interna-
tional flights and that airplanes use in the Rio - São Paulo
route. With all fight attendants trained, the automated. Ex-
ternal defibrilation devides were incorporated to 34 air-
planes of  a total pleet of 80 aircrats. The devices were in-
talled in the bagage compartments secured with velero
straps and 2 pairs of electrods, one or which pre-conected
to the device to minimize application time. Later, a
portable monitor was addres to the ressocitation kit in the
long flights. The expansion of the knowledge of the basic
life support fundamentors and the correted implantation
of the survival chain and of the automated external
defibrilators will increase the extense of recovery of
cardiorespiratory arrest victins in aircrafts.

The use of automated external defibrillators represents
a significant step in the effort of airlines to better handle me-
dical emergencies occurring onboard commercial aircraft
flights.

Onboard defibrilation programs are in perfect
accordance with the guidelines established by the
International Liaison Committee  on Resuscitation (ILCOR)
of the American Heart Association and by the Comitê
Nacional de Resuscitação do Funcor of the Brazilian Society
of Cardiology in Brazil 1,2.

Review of data from Varig (a Brazilian airline), even

though the data are incosnsistent, alowed estimation of the
occurrence of onboard deaths in every 1.6 million
passengers; most of these passengers didi not identify
themselves as being ill when boarding the aircraft.

Sudden death is certainly a feared event in the course of
coronary heart disease, and, even though rare, this is the most
common type of death occurring aboard commercial aircraft 3-5.

The aim of this study is to report the establishment of a
program for onboard defibrilation in a major Brazilian airline,
and to review the cases in the first year of the pregnancy.

Methods

In February ’97, after the announcement by other air-
lines of the use of automated external defibrillators and with
the encouragement of the Brazilian Society of Cardiology,
the medical management of Varig launched its onboard de-
fibrillation project. Initially, the objective was to equip wide-
body aircraft (5 Boeing 747s, 10 MD-11s, 8 DC-10s, and 8
Boeing 767s), which were most frequently used for interna-
tional flights, and 3 aircraft used in the Rio-São Paulo route
(Boeing 737-300), with defibrillators.

Because the presence of a physician onboard an aircraft
is casual and a request for medical cooperation from such a
person is not always welcome 6,7 and because most physicians
are not acquainted with automated external defibrillators, Varig
chose the flight attendant as the focus of the training program
conducted according to the guidelines of the American Heart
Association for public access defibrillation 2.

Aiming to launch the project when enough flight at-
tendants had been trained to guarantee the presence of at
least one trained attendant per flight, we chose to start the
training program with chief purser. Therefore, the flight
schedule itself would solve the problem of assigning
trained staff, because one chief purser is required per flight.
In addition, chief purser are directly responsible for the
safety of the passengers, which makes them a natural choice
for assuming this responsibility.
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precordial pain, and asked the flight attendant for help
during a flight to Portugal, after the breakfast service (30
minutes from the airport of destination). The passenger
stood up and fainted over a row of empty seats.

Other passengers, a physician, and the chief purser
observed the fall. According to reports, the automated
external defibrillator was applied in 2 minutes. Four
passengers, who were physicians, promptly volunteered to
assist the passenger.

The initial cardiac rhythm recorded by the automated
external defibrillator was ventricular fibrillation. The device
correctly recommended a shock that was administered in 20
seconds. A period of asystole followed and then a new
ventricular fibrillation occurred. Two new shocks were
applied, according to the standard sequence of energy
increase, resulting in temporary reversion of the arrhythmia,
which was followed by ventricular fibrillation once again.
Review of the recordings of the automated external defibri-
llator showed that after the fourth shock, a sustained
reversion with a pattern of bundle-branch block and
probable atrial fibrillation occurred. As the monitor had not
yet been installed onboard, the electrical reversion of the
ventricular fibrillation could not be diagnosed. Because of
this and as the spontaneous return of circulation or brea-
thing was not detected, the resuscitation maneuvers were
interrupted and death occurred in flight (fig. 2).

Case 2 – In August ’98, a 34-year-old female passen-
ger experienced syncope when heading to the lavatory du-
ring a flight to the United States. When required, 4 physi-
cians offered to help. The passenger was conscious but
could not clearly describe what had happened. In a second
attempt to go to the lavatory, a new syncopal episode oc-
curred with loss of consciousness.

Even though the passenger’s pulse was perceptible
and her breathing spontaneous, the physicians chose to
apply the automated external defibrillator aiming at monito-

Aiming to receive world recognition for having a high-
caliber training program and also to adhere to the recom-
mendations of the international committees on resuscitation
in regard to the program, we decided to use the American
Heart Association Heartsaver-Plus course, with special em-
phasis on automated external defibrillation. Therefore, in Ja-
nuary ’98, 20 members of the medical service of the Brazilian
airline received certification as instructors in Basic Life Sup-
port (BLS), which allowed rapid training of chief purser. This
training included initial supervision by the Brazilian Society
of Cardiology and also from instructors provided by the
manufacturer of the automated external defibrillator.

Once it had been decided that the person in charge of
defibrillation equipment would be the flight attendant, we
chose a model of automated external defibrillator that had
no cardiac monitor. We added instead a separate device for
electrocardiographic monitoring to complete the set of
equipment. This was because of the possibility of the follo-
wing 2 situations happening in flight: the presence of a
trained/untrained physician or the absence of a physician,
combined with these 2 scenarios, either the presence or ab-
sence of cardiac arrest. Figure 1 summarizes the needs in
these cases. A ventilation mask was also added to the on-
board first aid kit.

By the end of April ’98, when all lead flight attendants
had been trained, 34 out of a fleet of 80 aircraft were equip-
ped with automated external defibrillators (Lifepak 500 –
Physio-Control).

The equipment was installed inside the overhead bag-
gage compartment and was held in place by Velcro straps.
Each automated external defibrillator was accompanied by a
pair of electrodes, one of them preconnected to minimize the
time of application. In January ’99, a portable monitor
(Biolog 3000 - Micromedical) was added to the set of resus-
citation equipment used in long-haul flights (flight duration
>8 hours) only.

Case reports

Case 1 – In July ’98, a 50-year-old male passenger with
no previous history of heart disease reported malaise,

Fig. 2 – Case 1 - 1 st  inicial ventricular fibrillation (VF); 2nd - 200 Joules; 3rd - assistoly
period post-chock; 4 th VF revertion after 360 Joules with QRS enlarged with left
brunch block pattern.Fig. 1 – Rationale basis to implement AED on board.
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ring, which was not possible with the only type of device
then available aboard.

The automated external defibrillator correctly did not
recommend shock. Review of the recording showed a pat-
tern of probable right bundle-branch block and a possible
atrial flutter with a high-degree atrioventricular block. The
patient had periods of bradichardia and asystole, requiring
cardiorespiratory resuscitation maneuvers. Thanks to the
volunteer physicians, the patient disembarked alive after
more than 30 minutes of resuscitation maneuvers, but she
died 2 days later in an intensive care unit. The initial rhythm
and the bradichardia period are depicted in figure 3.

Case 3 – In October ’98, during a an survival proce-
dure in São Paulo, a 55-year-old female passenger probably
with heart disease had syncope, while standing waiting to
leave the aircraft, that was witnessed by a flight attendant,
who had been trained in the BLS-automated external
defibrillator. The lead flight attendant was called, and he
brought an automated external defibrillator at the same time
a physician spontaneously offered to help. Figure 4 shows
the initial rhythm recorded, which was interpreted as an
atrioventricular dissociation and occasional paired ventri-
cular ectopic beats (not shown). When the airport medical

team arrived, within a few minutes, a cardiorespiratory arrest
was detected, and cardiorespiratory resuscitation maneu-
vers were started. After 1 minute of cardiorespiratory resus-
citation, ventricular fibrillation appeared. The automated
external defibrillator operated by the chief purser correctly
recommended shock, which resulted in reversion to sinus
rhythm with a single monophasic discharge of 200 J. The
patient regained her carotid pulse and spontaneous
breathing. The procedures for transferring the patient to a
medical center were started, and the airport medical team
took charge of the patient. The automated external defi-
brillator was unfortunately disconnected. During transfer to
the hospital, the patient had a new cardiorespiratory arrest
and died in the hospital, where, according to reports, new
shocks were applied.

Discussion

The advent automated external defibrillators is an
important landmark in the fight against out-of-hospital
sudden death 8,9. Use of automated external defibrillators by
many airlines around the world has been a hotly debated is-
sue in the international medical community. If, on the one

Fig. 3 – Case 2 - Initial rhythm: flutter or atrial tachycardia with AV block high degree and right brunch block pattern. In the 2nd strip period of bradi/assistoly.
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hand, the programs received wide support from medical so-
cieties involved with resuscitation, on the other, they are
criticized because of their unfavorable cost/benefit ratio,
which was estimated by preliminary projections of the small
number of lives that would potentially be saved. The topic
has also been greatly debated in the lay press 10, with arti-
cles that have certainly contributed to motivate the airlines
to take action. The most recent consequence was the position
of the Aerospace Medical Association (AsMA) recommen-
ding the use of automated external defibrillators in specific
routes, mainly the transoceanic routes, in long-haul aircraft 11.

Usually, the actual calculation of the cost/benefit ratio
in cases involving safety depends mainly on the cost deri-
ving from the accident avoided. This type of reasoning, so
common in the aviation industry, justifies the use of fire ex-
tinguishers that fortunately may never be used despite all
their necessary maintenance logistics.

Everyone involved with the principles of BLS (basic
life support) and ACLS (advanced cardiac life support) is
totally convinced, medically and philosophically, that in-
corporation of onboard automated external defibrillators is
the most legitimate translation of the concept of public ac-
cess defibrillation by airlines.

In 1986, Peter Chapman and Douglas Chamberlain (per-

sonal communication), who worked at that time for British
Caledonian, were the first to introduce the Physio-Control
automated external defibrillators in onboard medical kits.

In 1990, another British company, Virgin Atlantic, intro-
duced automated external defibrillators (Lifepak 100 Physio-
Control), which were recently changed to more modern ver-
sions by the same manufacturer. In December ’97, in a flight
from London to Miami, a 70-year-old passenger was suc-
cessfully defibrillated after the administration of 4 shocks
in a period of 6 minutes. The flight attendants operated the
Lifepak 500 and provided basic life support with the aid of a
volunteer physician onboard. This patient was discharged
from the hospital and survived for more than one year after
the implantation of an automated defibrillator.

The Australian airline Qantas has the largest experien-
ce with onboard automated external defibrillators 12. In 1991,
they introduced into their already extensive medical kit the
Dutch Laerdal automated external defibrillator, the Hear-
tstart 3000.

With a well-structured program, Qantas has accumula-
ted a total of 46 episodes of use of automated external defi-
brillators, 27 of which were in-flight. In 23 out of these 46 ca-
ses, the cardiac rhythm was ventricular fibrillation. In the 27
cases that occurred in-flight, 2 passengers were long-term

Fig. 4 – Case 3 - Initial strip connect to the electorde; intermediate strips VF with chock; inferior strips 2 minutes after VF successfully revert, wth sinus rhythm and STT
normal.
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survivors, representing a 7.4% survival rate. This rate is cer-
tainly much higher than that obtained in some large cities in
some the United States in regard to out-of-hospital cardio-
respiratory arrest 13.

In July ’97, American Airlines started its program of
onboard defibrillation, equipping all its fleet of interconti-
nental aircraft with Heartstream defibrillators, working hard to
raise the consciousness of the aeromedical community 14. Six
months after starting the program, the first rescue was re-
ported15. The passenger was a 53-year-old male, who suffe-
red a cardiorespiratory arrest when the aircraft was still on
the ground right after the doors were closed. The passenger
was resuscitated with a single biphasic shock of 130 J and
regained consciousness without being intubated. More re-
cently, another American Airlines passenger was defibrilla-
ted during a flight 16, being the first case reported on a do-
mestic flight.

We have learned a lot from critical review of our first-
year experience. In all our cases, we were able to reach some
significant objectives. Onboard defibrillation has proved
feasible, thanks to the training provided for flight atten-
dants in regard to the use of automated external defibrilla-
tors. All 5 episodes of ventricular fibrillation were properly
treated onboard with establishment of a final rhythm poten-
tially perfusional in 1 case and perfusional in another. This
means that, despite the difficulties inherent in the environ-
ment of the aircraft cabin, the 3 initial links of the “Chain of
Survival” were satisfactorily accomplished 17,18.

The fate of the passengers who died might have been
different if a cardiac monitor was already being used in case

1 and if the patient in case 2 could have been better stabili-
zed, or if better resources were available.

Physicians and other health professionals need to be-
come better acquainted with automated external defibrilla-
tors. These are devices that will be present more and more
in public environments, such as airports, shopping malls,
sports plazas, etc, 19,20 because of the increasing risks of car-
diorespiratory arrest, and volunteer health professionals
are a natural resource in these situations. Therefore, we beli-
eve that by spreading knowledge about Basic Life Support
with the correct implementation of the “Chain of Survival”,
we will increase the chance of saving these victims of out-
of-hospital cardiorespiratory arrest.

No doubt better knowledge about the operation of auto-
mated external defibrillators by volunteers might also have
brought about a different result in our case series. Most
automated external defibrillators commercially available can
recognize ventricular fibrillation and also persistent asystole.
These characteristics should not be used as a criterion for
interrupting the maneuvers of cardiorespiratory resusci-
tation; however, they may indicate when these efforts should
not be interrupted when asystole is not present.

Acknowledgements

We thank Drs. Fernando Cruz Filho, Luciano Manarino,
Célio Ribeiro Jr., and Mário José Bueno from SBC/Funcor, and
especially the colleagues from Varig, Mr. João Manuel Correia
de Assunção and Mrs. Maria Eugênia Bias Fortes, for their
support and enthusiasm dedicated to this program.

 1. Weisfeldt ML, Kerber RE, McGoldrick RP, et al, for the Automatic External
Defibrillation Task Force. American Heart Association Report on the Public
Access Defibrillation Conference December 8-10, 1994. Circulation 1995; 92:
2740-7.

 2. Nichol G, Alfred P, Hallstrom AP, et al. American Heart Association Report on
the Second Public Access Defibrillation Conference, April 17–19, 1997.
Circulation 1998; 97: 1309-14.

 3. Rosenberg CA, Pak F. Emergencies in the air: Problems, management, and
prevention. Journal Emerg Med 1997; 15: 159-64.

 4. Cummins RO, Schubach JA. Frequency and types of medical emergencies among
commercial air travelers. JAMA 1989; 261: 1295-9.

 5. Cummins RO, Chapman PJC, Chamberlain DA, Schubach JA, Litwin PE. In-
flight deaths during air travel. How big is the problem? JAMA 1988; 1983-8.

 6. Buisseret PD. Requests for a Physician’s Help during Airline Flights. New Engl
J Med 1998; 339.

 7. Raymann RB. Inflight Medical Kits. Aviat Space Environ Med. 1998; 69: 1007-10.
 8. Weaver WD, Hill D, Fahrenbruch CE, et al. Use of the automatic external defibril-

lation in the management of out-of-hospital cardiac arrest. New Engl J Med
1988; 319: 661-6.

 9. White RD, Asplin BR, Bugliosi, TF, Hankins DG. High discharge survival rate
after out-of-hospital ventricular fibrillation with rapid defibrillation by police
and paramedics. Anns Emerg Med 1996; 28: 480-5.

10. Code blue: Survival in the sky. Chicago Tribune. June 30, 1996.
11. Thibeault C. Medical Kits. Emergency medical kits for commercial airlines.

Aviat Space Environ Med 1998; 69: 1112-3.

References

12. Chamberlain D. Personal communication.
13. O’Rourke M, Donaldson E, Geddes JS. An airline cardiac arrest program.

Circulation, 1997; 96: 2849-53.
14. Lombardi G, Gallagher EJ, Gennis P. Outcome of out-of-hospital cardiac arrest in

New York City: te Pre-Hospital Arrest Survival Evaluation (PHASE) Study.
JAMA 1994; 271: 678-83.

15. McKenas DK. First, do not harm. The role of defibrillators and advanced medical
care in commercial aviation. Aviat Space Environ Med, 1997; 68: 365-7.

16. Page RL, Hamdan MH, McKenas DK. Defibrillation Aboard a Commercial
Aircraft. Circulation. 1998; 97: 1429-30.

17. In-flight lifesavers. Two passengers living proof of new gear’s capabilities.
Chicago Tribune, November 22, 1998.

18. Cummins RO, Ornato JP, Thies WH, Pepe PE. Improving survival from
sudden cardiac arrest the “Chain of Survival” concept. Circulation 1991; 83:
1832-47.

19. The pre-hospital management of acute heart attacks. Recommendations of a Task
Force of the European Society of Cardiology and the European Resuscitation
Council. Eur Heart J 1998; 19: 1140-64.

20. Becker L, Eisenberg M, Fahrenbruch C, Cobb L. Public Locations of Cardiac
Arrest. Implications for Public Access Defibrillation. Circulation 1998; 97:
2106-9.

21. Coles NA, Lauer MS, Field TS, Connolly M, Eagle KA. Cardiac emergencies at a
major international airport: A prospective observational study. Am Heart J
1992; 257-60.


