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Special Issue Health Education to Consider the Preciousness of
Life V (Total of 5 editions planned)
AED: A Life-Saving Device

Dr. Masami Nagashima, Head, Aichi Saiseikai Rehabilitation
Hospital

1. Introduction
Many cases of heart-related sudden death are caused by the sudden
onset, for whatever reason, of arrhythmias like ventricular fibrillation
or pulseless ventricular tachycardia, causing a loss of ventricular
function. The heart normally contracts rhythmically and regularly to
send blood throughout the body. But when ventricular fibrillation
occurs, the heart quivers erratically and loses its ability to pump
blood, depriving the body of blood circulation. Interrupted blood flow
to the brain, the body’s most important organ, causes loss of
consciousness in a matter of ten seconds or so. In the case of pulseless
ventricular tachycardia, a sudden increase in the pulse rate rises
interferes with the ventricles’ ability to contract, resulting in
insufficient blood circulation. Long-lasting impaired circulation can
result in death or brain damage. For every minute that cardiac
resuscitation is delayed, the probability of aftereffects increases by 7-
10%, so cardiac resuscitation must be initiated without delay.

It has long been known that passing an electric current through the
heart can resolve ventricular fibrillation or pulseless ventricular




XD LEMEBOIEEZHRE LTz, DK%, 1980 FEH L FFHIEOAHE
IRBRARENER SR 2 BRI, T A U T 1990 EUHIEEIC FDA (7 A
U DEMERLR) X TR ADHEHHERD B, 2003 FF= a2 —
I—7INTIHEUD THERIZ AED BEA SN, TDOH%RT AU I TREF
ESEDNDEE DY 7| FE, BFERY, R ETAEDIZLED S
< DAEASH., FOF AN S Tz,

T ETIZ, 2001 IR THEN TREFHBIC L DS 2R A
D[RR L 720 | 2003 AR LI EATOFE R 72 < T b BRAl#E) 2
AHEL 72V . 2004 R —fRTTECD AED O Nl S iz, F Dk,
BUHIZ AED T K U, 2 < DD ZEIRFE DRIz 5 LT D,

2. AED &%

AED OFF#IL, DEMEI LES 2 CRAOTERZ LRV R D 5
CT % AR OmWAEEIRIZKT LOfglcwm®E (Exyavy) ¥562 L
WZED EFEOMFHRICRT Z Lk aETh 5, El Sy Nl
WZRE D £51F % & AED X BB DERI AT L, B8R T R E AR
EOmzHBRZE L, BLrH 56 0HBENERDL VAT LR
TW5, FFLECNAIRERTD, LEIZS U TBEIT S Z &2 K
%o AN RS LERE S IR T STV 523, AED
TR EICBEANTF TSN TWAEERTH D, L, BEiLL
SEMECIARME AN EARIZ T AR TH D . R CME IR U 72 O 13520
BR720 DT, AED [Tl L 72V,

tachycardia, and it was in 1956 that Zoll et al first reported on treating
ventricular fibrillation with an external defibrillator. Beginning in the
1980s, various models of portable external defibrillators were
designed. In the early 1990s, the U.S. Food and Drug Administration
allowed the general public to use defibrillators, and in 2003 New York
State was the first to place automated external defibrillators (AEDs)
in schools. Since then, AEDs have saved countless lives in places like
casinos, schools, baseball stadiums, airports and so forth where large
numbers of people gather, and their usefulness has been recognized.

In Japan, cabin attendants were authorized to use defibrillators
aboard aircraft in 2001, and since 2003 paramedics have been allowed
to perform defibrillation without a doctor’s orders. In 2004,
permission was given for the general public to use AEDs and since
then they have become commonplace and have helped save many
lives after cases of sudden cardiac arrest.

2. WhatIs an AED?

The AED is a device for treating life-threatening arrhythmias like
ventricular fibrillation or pulseless ventricular tachycardia by passing
an electrical current through the heart to restore normal sinus rhythm.
When the AED’s electrode pads are attached to the chest, the device
automatically reads an electrocardiogram, determines whether the
condition is an arrhythmia that requires an electric shock, and
produces an electric current only in cases where this will help. Since
the device is portable, it can be moved to where it is needed.
Generally speaking, medical devices may only be used by medical
practitioners, but AEDs are a device that the general public is allowed
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to use. However, defibrillation is only effective for ventricular
fibrillation or pulseless ventricular tachycardia; it does not work for
bradycardia or cardiac arrest and in such cases will not generate a
current.

It should also be remembered that the AED is one basic life
support method for cardiopulmonary resuscitation (CPR) and that to
save a life, chest compressions or other CPR measures are needed
until an AED is used or paramedics arrive. It is thus necessary to
understand AEDs correctly and receive proper instruction in how to
use them.

3. AEDs in Schools in Japan

Recent studies indicate that almost all schools in Japan, from
elementary to high schools and including schools for special needs
education, have one or more AEDs on their premises. This is one of
the world’s highest placement rates for schools.

Many schools have just one AED, but large schools may have four
or more. Many schools believe that one AED is not sufficient and that
they need two or more. Compared to elementary schools, especially,
high schools tend to have more AEDs, given the higher incidence of
sudden deaths in those schools.

4. AEDs Must Be Ready to Use at All Times

The successful resuscitation rate in the case of ventricular fibrillation
or pulseless ventricular tachycardia depends on time elapsed between
onset and the start of basic CPR or between onset and start of
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defibrillation. Ideally, heart rhythm should be restored within five
minutes, and bystanders should use an AED between the time
assistance is requested and paramedics arrive. Accordingly, AED
location is important. In many schools, AEDs are placed in the staff
room, the gym or the building entrance, but in some cases it may be
necessary to move the AED to a location where it is readily
accessible.

Every school should routinely think of where to place the AED so
that it can be used right away if needed. AEDs are expensive devices
and they are sometimes kept under lock and key, but this is a matter
that deserves further attention.

Additionally, even if not used, the electrode pads, the battery and
the AED itself have an expiration date. The device should be checked
regularly and replaced before expiration.

5. First Aid Drills for Students, Including CPR and AED
Many schools now conduct first aid drills including the use of AED
for students, especially in junior high schools and high schools. Some
elementary schools conduct drills for 5th- and 6th year students.
Some people feel that the drills could be emotionally taxing for the
students, but most are in favor, since it helps students understand how
precious life is and that this kind of instruction should be required as
part of health studies. This is an issue that merits consideration in the
future.

It is also important for students to understand that CPR and AED
will not save everyone’s life and that whatever treatment is
performed, some people will still die.
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6. First Aid Instruction for Teachers and Staff, Including Use of
AED

Many schools also offer instruction in primary first aid measures for
teachers and staff, or have them attend lectures on the subject. Some
authorities believe that schools should hold a seminar or hands-on
training once a year, but others feel that for some busy schools,
offering instruction including use of AED is too much of a burden.
There’s also the issue of lack of instructional materials and training
personnel; ways of implementing sufficient instruction need to be
given more consideration in the future.

7. Changes in Numbers of Sudden Deaths

In 1987, there were 118 sudden deaths due to cardiac problems. That
number has steadily declined to between 10 and 20 in recent years.
The number of sudden deaths per 100,000 students, formerly 0.4 to
0.5, is now down to 0.1 to 0.2. There was a marked drop in the
number of sudden deaths over 2006-2007, which coincides with the
spread of AEDs. Recent statistics show that 60% to 70% of students
revived with an AED survive, thereby proving the effectiveness of
AED.

Since about half of the students who had ventricular fibrillation or
pulseless ventricular tachycardia at school had been previously
identified as having these conditions, it must be remembered that
seemingly healthy children can suffer sudden death. Further, in about
70% to 80% of cases, ventricular fibrillation occurs during or
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immediately after exercise.

In the case of students in whom events triggering ventricular
fibrillation or other types of arrhythmia are already known, such
events should be avoided and an AED made available.

Schools are not just for students; teachers work there, and visitors
come and go, and for those people as well, AEDs have proved
effective in the case of life-threatening arrhythmias like ventricular
fibrillation or pulseless ventricular tachycardia.

8. Issues to Consider for the Future
Ventricular fibrillation often occurs suddenly, and AEDs must be
available for anyone to use immediately. Everyone should know how
AEDs work and how to use one: that is why schools should hold AED
training for both teachers and students.

It may also be the case that schools need more than one AED on
the premises and that large schools will have several, but it’s also
important to know how to use one when it’s needed.

[End]




