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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 - Sdo 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 aircrafis.

Theuseof automated external defibrillatorsrepresents
adggnificant stepintheeffort of airlinesto better handleme-
dical emergenciesoccurring onboard commercial aircraft
flights.

Onboard defibrilation programs are in perfect
accordance with the guidelines established by the
Internationd Liaison Committee on Resuscitation (ILCOR)
of the American Heart Association and by the Comité
Nacional deResuscitagéo do Funcor of the Brazilian Society
of Cardiology inBrazil 2,

Review of datafrom Varig (aBrazilian airline), even
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thoughthe dataareincosnsistent, alowed estimation of the
occurrence of onboard deathsin every 1.6 million
passengers; most of these passengers didi not identify
themselvesasbeingill when boarding theaircraft.

Sudden desthiscertainly afeared event inthe course of
coronary heart disease, and, eventhoughrare, thisisthemost
commontypeof desth occurring aboard commercid aircraft®s.

Theaim of thisstudy isto report the establishment of a
programfor onboard defibrilationinamajor Brazilianairline,
andtoreview thecasesinthefirst year of the pregnancy.

Methods

InFebruary ’ 97, after theannouncement by other air-
linesof theuseof automated external defibrillatorsandwith
the encouragement of the Brazilian Society of Cardiology,
themedical management of Variglaunched itsonboard de-
fibrillation project. Initially, theobjectivewasto equipwide-
body aircraft (5 Boeing 747s,10MD-11s,8 DC-10s, and 8
Boeing 767s), whichweremost frequently used for interna-
tional flights, and 3aircraft used intheRio-S&o Pauloroute
(Boeing 737-300), with defibrillators.

Becausethepresenceof aphysician onboard anaircraft
iscasual and arequest for medical cooperation from such a
personisnot awayswel come®” and becausemost physicians
arenot acquainted with automated externa defibrillators, Varig
chosetheflight attendant asthefocusof thetraining program
conducted according to the guidelinesof the American Heart
Associationfor publicaccessdefibrillation?

Aiming to launch the project when enough flight at-
tendants had been trained to guarantee the presence of at
least onetrained attendant per flight, we choseto start the
training program with chief purser. Therefore, theflight
scheduleitself would solve the problem of assigning
trained staff, because onechief purser isrequired per flight.
In addition, chief purser are directly responsible for the
safety of the passengers, which makesthemanatural choice
for assuming thisresponsibility.
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Aimingtoreceiveworldrecognitionfor having ahigh-
caliber training program and al so to adhere to the recom-
mendationsof theinternational committeesonresuscitation
in regard to the program, we decided to use the American
Heart A ssociation Heartsaver-Pluscourse, with special em-
phasison automated external defibrillation. Therefore, inJa-
nuary ' 98, 20 membersof themedical serviceof theBrazilian
airlinereceived certificationasinstructorsin Basic Life Sup-
port (BLS), whichallowedrapidtraining of chief purser. This
trainingincludedinitial supervisionby theBrazilian Society
of Cardiology and also from instructors provided by the
manufacturer of theautomated external defibrillator.

Onceit had been decided that the person in charge of
defibrill ation equipment woul d be theflight attendant, we
choseamodel of automated external defibrillator that had
no cardiac monitor. Weadded instead aseparate devicefor
el ectrocardiographic monitoring to compl ete the set of
equipment. Thiswasbecause of the possibility of thefollo-
wing 2 situations happening in flight: the presence of a
trained/untrai ned physician or the absence of aphysician,
combined with these 2 scenarios, either the presence or ab-
sence of cardiac arrest. Figure 1 summarizesthe needsin
these cases. A ventilation mask was al so added to the on-
boardfirst aidkit.

By theendof April 98, whenall lead flight attendants
had beentrained, 34 out of afleet of 80 aircraft wereequip-
ped with automated external defibrillators (Lifepak 500 —
Physio-Control).

Theequipment wasinstalledinsidethe overhead bag-
gage compartment and washeld in place by Velcro straps.
Each automated external defibrillator wasaccompanied by a
pair of el ectrodes, oneof them preconnectedto minimizethe
time of application. In January ' 99, a portable monitor
(Biolog 3000 - Micromedical) wasadded to the set of resus-
citation equipment used inlong-haul flights(flight duration
>8hours) only.

Case reports

Case 1 —1nJuly’ 98, a50-year-old malepassenger with
no previous history of heart disease reported malaise,
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precordial pain, and asked the flight attendant for help
during aflight to Portugal, after the breakfast service (30
minutes from the airport of destination). The passenger
stood up and fainted over arow of empty seats.

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

Theinitia cardiac rhythm recorded by theautomated
external defibrillator wasventricular fibrillation. Thedevice
correctly recommended ashock that wasadministeredin 20
seconds. A period of asystole followed and then a new
ventricular fibrillation occurred. Two new shockswere
applied, according to the standard sequence of energy
increase, resultingintemporary reversion of thearrhythmia,
whichwasfollowed by ventricular fibrillation onceagain.
Review of therecordings of the automated external defibri-
[lator showed that after the fourth shock, a sustained
reversion with a pattern of bundle-branch block and
probableatrial fibrillation occurred. Asthe 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 maneuverswere
interrupted and death occurredinflight (fig. 2).

Case 2— InAugust’' 98, a34-year-old femal e passen-
ger experienced syncopewhen headingto thelavatory du-
ring aflight to the United States. When required, 4 physi-
cians offered to help. The passenger was conscious but
could not clearly describewhat had happened. In asecond
attempt to go to the lavatory, anew 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 theautomated external defibrillator aiming at monito-

Fig. 1—Rationale basisto implement AED on board.
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ring, which was not possible with the only type of device
then available aboard.

Theautomated external defibrillator correctly did not
recommend shock. Review of therecording showed apat-
tern of probable right bundle-branch block and apossible
atria flutter with ahigh-degreeatrioventricular block. The
patient had periodsof bradichardiaand asystole, requiring
cardiorespiratory resuscitation maneuvers. Thanksto the
volunteer physicians, the patient disembarked alive after
more than 30 minutes of resuscitation maneuvers, but she
died 2dayslaterinanintensivecareunit. Theinitial rhythm
and thebradichardiaperiod aredepictedinfigure 3.

Case 3 — In October ' 98, during aan survival proce-
durein S8o Paulo, a55-year-old femal e passenger probably
with heart di sease had syncope, while standing waiting to
leavetheaircraft, that waswitnessed by aflight attendant,
who had been trained in the BL S-automated external
defibrillator. Thelead flight attendant was called, and he
brought an automated external defibrillator at thesametime
aphysician spontaneoudly offered to help. Figure 4 shows
theinitial rhythm recorded, which wasinterpreted asan
atrioventricul ar dissociation and occasional paired ventri-
cular ectopic beats (not shown). Whentheairport medical
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teamarrived, withinafew minutes, acardiorespiratory arrest
was detected, and cardiorespiratory resuscitation maneu-
verswerestarted. After 1 minuteof cardiorespiratory resus-
citation, ventricular fibrillation appeared. The automated
external defibrillator operated by the chief purser correctly
recommended shock, which resulted in reversionto sinus
rhythm with asingle monophasic discharge of 200 J. The
patient regained her carotid pulse and spontaneous
breathing. The proceduresfor transferring thepatienttoa
medical center were started, and the airport medical team
took charge of the patient. The automated external defi-
brillator wasunfortunately disconnected. During transfer to
thehospital, the patient had anew cardiorespiratory arrest
and died in the hospital, where, according to reports, new
shockswereapplied.

Discussion

The advent automated external defibrillatorsisan
important landmark in the fight against out-of-hospital
sudden death®® Useof automated external defibrillatorsby
many airlinesaround theworld hasbeen ahotly debated is-
sueintheinternational medical community. If, ontheone
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Fig. 3 —Case2- Initia rhythm: flutter or atrial tachycardiawith AV block high degree and right brunch block pattern. In the 2™ strip period of bradi/assistoly.
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hand, the programsreceived widesupport frommedical so-
cietiesinvolved with resuscitation, on the other, they are
criticized because of their unfavorable cost/benefit ratio,
whichwasestimated by preliminary projectionsof thesmall
number of livesthat would potentially be saved. Thetopic
has also been greatly debated in the lay press®, with arti-
clesthat havecertainly contributed to motivatetheairlines
totakeaction. Themost recent consequencewastheposition
of the Aerospace Medical Association (ASMA) recommen-
ding the use of automated externd defibrillators in specific
routes, mainly thetransoceanicroutes, inlong-haul aircraft .

Usudlly, the actual cal culation of the cost/benefit ratio
in casesinvolving safety depends mainly on the cost deri-
ving from the accident avoided. Thistype of reasoning, so
commonintheaviationindustry, justifiesthe use of fireex-
tinguishersthat fortunately may never be used despite all
their necessary maintenancelogistics.

Everyoneinvolved with the principlesof BLS (basic
life support) and ACL S (advanced cardiac life support) is
totally convinced, medically and philosophically, that in-
corporation of onboard automated external defibrillatorsis
themost | egitimatetransl ation of the concept of public ac-
cessdefibrillation by airlines.

IN1986, Peter Chapman and DouglasChamberlain (per-

sonal communication), who worked at that timefor British
Caledonian, werethefirst to introduce the Physio-Control
automated external defibrillatorsin onboard medical kits.

IN1990, another Britishcompany, VirginAtlantic, intro-
duced automated external defibrillators(Lifepak 100 Physio-
Control), whichwererecently changed to moremodern ver-
sionsby thesamemanufacturer. InDecember’ 97, inaflight
from London to Miami, a 70-year-ol d passenger was suc-
cessfully defibrillated after the administration of 4 shocks
inaperiod of 6 minutes. Theflight attendantsoperated the
Lifepak 500 and provided basiclifesupport withtheaid of a
volunteer physician onboard. Thispatient wasdischarged
fromthe hospital and survived for morethan oneyear after
theimplantation of an automated defibrillator.

TheAustralianairline Qantashasthelargest experien-
cewith onboard automated external defibrillators™. 1n 1991,
they introducedintotheir already extensivemedical kitthe
Dutch Laerdal automated external defibrillator, the Hear-
tstart 3000.

Withawell-structured program, Qantashasaccumula-
ted atotal of 46 episodesof use of automated external defi-
brillators, 27 of whichwerein-flight. In23 out of these46 ca-
ses, thecardiac rhythmwasventricul ar fibrillation. Inthe27
casesthat occurred in-flight, 2 passengerswere long-term
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survivors, representinga7.4%survival rate. Thisrateiscer-
tainly much higher thanthat obtainedin somelargecitiesin
somethe United Statesin regard to out-of-hospital cardio-
respiratory arrest %,

InJuly’ 97, American Airlines started its program of
onboard defibrillation, equipping al itsfleet of interconti-
nental aircraft with Heartstream defibrillators, working hardto
rai sethe consciousnessof theagromedical community 4. Six
months after starting the program, thefirst rescuewasre-
ported®. Thepassenger wasa53-year-old male, who suffe-
red acardiorespiratory arrest whentheaircraft wasstill on
thegroundright after the doorswere closed. The passenger
was resuscitated with asingle biphasi ¢ shock of 130 Jand
regained consciousnesswithout beingintubated. Morere-
cently, another American Airlines passenger wasdefibrilla-
ted during aflight ¢, being thefirst case reported on ado-
mesticflight.

Wehavelearned alot fromcritical review of our first-
year experience. Inall our cases, wewereabletoreach some
significant objectives. Onboard defibrillation has proved
feasible, thanksto the training provided for flight atten-
dantsinregardto the use of automated external defibrilla-
tors. All 5 episodesof ventricular fibrillationwereproperly
treated onboard with establishment of afinal rhythm poten-
tially perfusional in 1 caseand perfusional inanother. This
meansthat, despitethedifficultiesinherentintheenviron-
ment of theaircraft cabin, the3initia linksof the® Chain of
Surviva” weresdtisfactorily accomplished 7:2&

Thefate of the passengerswho died might have been
differentif acardiac monitor wasalready beingusedin case
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1andif the patient in case 2 could have been better stabili-
zed, or if better resourceswereavailable.

Physiciansand other health professionalsneed to be-
come better acquai nted with automated external defibrilla-
tors. These are devicesthat will be present moreand more
in public environments, such asairports, shopping malls,
sportsplazas, etc, **because of theincreasing risksof car-
diorespiratory arrest, and volunteer health professionals
areanatural resourceinthesesituations. Therefore, webeli-
evethat by spreading knowledge about Basic Life Support
withthecorrect implementation of the* Chain of Survival”,
wewill increase the chance of saving these victimsof out-
of-hospital cardiorespiratory arrest.

Nodoubt better knowledge about the operation of auto-
mated external defibrillators by volunteersmight also have
brought about a different result in our case series. Most
automated external defibrillatorscommercialy availablecan
recognizeventricular fibrillation and a so persstent asystole.
These characteristics should not be used as acriterion for
interrupting the maneuvers of cardiorespiratory resusci-
tation; however, they may indicatewhen these effortsshould
not be interrupted when asystoleisnot present.
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