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G. Death in Sport
SUDDEN DEATH IN CZECHOSLOVAKIAN SPORTS

L. SCHMID, MUDr., C.Sc. and Z. HORNOF, MUDr., C.Sc.

Institute of Sports Medicine, Salmovska 5, Prague 2, Czechoslovakia

ABSTRACT

We speak about the term "sudden death" if it concerns sudden death without external violence, of a man who was
healthy, or at least felt healthy.

In concordance with other authors we define sudden death as death occurring within 24 hours.

Sudden death occurs more frequently in men than in women.

We divided the causes of sudden death in sportsmen in six groups:

1. Cardiovascular system,

IL. Respiratory system and infection,

IlI. Nervous system,

IV. Digestive system,

V. Urogenital system, and

VI. Endocrinological system.

In these groups we ranged 76 cases of sudden death in
during the period from 1925 till the end of 1969.

Introduction

We speak about the term "sudden death" if it
concerns sudden death without external violence in a
man who was healthy, or at least felt healthy. A major
problem in the study of sudden death has been the lack
of a standard definition. Spain et al. divide these cases
according to the duration of the fatal period: until 1
hour or until three hours. Some text books of legal
medicine consider as sudden death the passing of a man
within one or maximally two hours of the onset of the
terminal period. The department of cardiovascular
diseases WHO, sets the time limit at six hours. Fulton et
al. define sudden death as death occurring within one
hour of the onset of symptoms, and early death as death
occurring within the first 24 hours. But most European
and some American authors (e.g. Moritz and Zamcheck)
do not make these differences and list in the cases of
sudden death the passing of a man within 24 hours. In
this paper we adhere to this time limit for stating sudden
death in sportsmen.

sportsmen (72) and sportswomen (4) in Czechoslovakia

Occurrence

Even though some authors sometimes give a different
time limit they nevertheless agree that sudden death
occurs more frequently in men than in women:
Koopmann states the occurrence in 72%, Krsek in 60.8%
in men as compared with women. Lerch, Tesar and
others describe that sudden death generally is twice as
frequent in men than in women. Croce et al state the
ratio to be 5.6: 1.

According to the reports from the literature sudden
death appears in men mostly in the fifth decade and in
women ten years later.

Causes of sudden death

Classification of the causes of sudden death is not a
simple matter, as shown by the many attempts in the
world literature. It usually contains various divisions of
causes of sudden death. Sudden death in sportsmen was
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also the subject of the papers of Jokl and Suzman.

During necropsy there are often ascertained
simultaneously two or more pathological findings, each
of which could be the cause of sudden death. Sometimes
necropsy fails to show a pathological cause of death.
Sudden death is then attempted to be explained as
functional disturbance without changes proved
anatomically, resulting in ventricular fibrillation and
death - usually in a diastole (Reuter). Such cases of
sudden reflex, functional, endocrinological and
autonomic death do not leave any morphological
changes (Hartmann).

In this paper we should like to discuss cases when
sudden death in a sportsman takes place during sport
performance or shortly afterwards, - of course without
the influence of external violence. We consider also a
case when autopsy showed a congenital anomaly (e.g. of
cardiovascular system). It is our opinion that it is not
correct to define these cases as natural death and not to
range them in connection with sports activity as was
suggested by Hansen. If it were not for sport load,
physical and in a sports competition even psychic stress,
death would not occur at that moment. In some of these
cases there is certainly direct correlation between sudden
death and sports activity, mainly in cardiovascular
affections. As early as 1937 Mangili called attention to
such accidents when insuring sportsmen and discussed
their significance.

If we are to discuss sudden death in sportsmen we
must clearly understand that it is not the question of
general population but of a certain selection of people
who at least in some countries are under regular medical
observation. The sportsman often relies on his health
and on his performance tested succesfully many times.
He over-estimates his forces, disregards some diseases
and ignores the doctor's recommendation to lower the
load during convalescence. In some cases also the
disimulating factor is of certain significance.

JokI in 1964 introduced the following division of the
causes of sudden death in sports:

1. ischaemic heart disease,

2. myocarditis,

3. rupture of the heart,

4. rupture of aneurysm,

5. developmental abnormalities of the heart,

6. developmental abnormalities of the arterial
system.

Causes ofsudden death in sportsmen in Czechoslovakia
(1925 to the end of 1969)

Cardiovascular system:
A. Heart and coronary artery:

1. Coronary artery disease including
acute coronary occlusion

2. Lesiops of the myocardium,
rupture of the heart

3. Lesions of endocardium
4. Developmental abnormalities of

the heart and coronary arteries

B. Arteries
1. Aorta
2. Cerebral arteries

11. Respiratory system and infection

Ill. Nervous system

Men Women

30 -

6 1
10 1

2 -

3 -
6 -

8 -

- 1

IV. Digestive system

V. Urogenital system

VI Endocrinological system 7 1

72 4

Total 76

Table II

Age distribution of cases of
Czechoslovak sports (competitive,
training)

years
11 -15
16-20
21 - 25
26 - 30
31 -35
36 - 40
41-45
46-50
51 - 55
56 - 60
60-63

men
3
12
15
10
8
9
4
2
5
2
2

72

Table 1
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sudden death in
recreational and in

women
4

4

Total 76
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Nevertheless we have some objections to this division
and that is why we have, on the basis of data in the
published literature, and of our study over many years
arranged the division of causes of sudden death in
sportsmen in our own way. We are well aware that in our
collection we have some older diagnoses, which will not
hold today. Modern investigative methods would show
other results, so comparison is sometimes difficult.

From the table we notice the prevalence of men -
94.7%. It corresponds to the interest and effort which
men devote to sports and the fact that coronary death is
rather an exception in women even in general
population.

The average age of sportsmen who died suddenly
during sports activity was 31.2 years.
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POST-MORTEM ANATOMICAL AND HISTOLOGICAL FINDINGS
IN SUDDEN DEATH IN SPORT

N. D. GRAIEVSKAIA, M.D., & L. N. MARKOV, M.D.

All-Union Research Institute for Physical Culture, Kasakova 18, Moscow, USSR

Examination of the athlete's heart in cases of sudden
death is important, for it permits us to define more
exactly its cause and its mechanisms, and eventually to
obtain new data about the influence of training on the
athlete's myocardium and cardiovascular system. The
latter fact is especially important, because the problem
of cardiac hypertrophy and dilatation in athletes
provokes much discussion. Scientific material of this
kind is rare and based chiefly on some isolated cases.

There exist only a few papers which report on a greater
number of postmortem examinations of the athlete's
heart.

We could, over many years, describe the postmortem
heart investigation in 31 skilled athletes aged 19-31. In
26 of these cases death was caused by an accident, and
in 5 cases, by cardiac insufficiency during or after a

physical strain. All these athletes had trained regularly,
striving for superior sports achievements. The
postmortem examination has shown that myocardial
hypertrophy, to a certain degree, was peculiar to all
these athletes.

According to Abrikosov's data (1948) a normal
non-hypertrophied heart of an adult male aged 30
weighs, on average 270 g. and aged 30-50; 285 g; the
heart dimensions are: length 8.5-9 cm, width 9.2-10.5
cm; right ventricle wall 0.1-0.2 cm thick, the left one
0.7-1.2 cm.

All these indices were exceeded in our cases. Only the
shot-putter K's heart weighed 280 g; the other athletes'
hearts weighed 310-500 g (the latter weight, named
'critical' by Linzbach, was never exceeded in our cases).
The heart length was between 8-15 cm (in the majority
of cases, 10-12 cm), width 9-14 cm (mainly 9.5-12 cm),
left ventricle wall 1.3-2.5 cm thick (mainly 1.3-1.6 cm),
right ventricle wall 0.2-1 cm thick (mainly 0.3-0.4 cm).

Histologically there existed a clearcut hypertrophy of
the muscle fibres, in some cases a distinct increase of the
size of their nuclei was found. The muscle fibres were
normally striated. Sometimes streaks of connective
tissue were seen between them. The heart of athletes
killed in accidents had no pronounced dystrophic
changes of the myocardium (except one cyclist, M.)

In the majority of our cases the myocardial
hypertrophy proved to be moderate and not to reach the
level of pathological hypertrophy. This is identical with

the data of Kirch (1936), Linzbach (1948), Vail (1950),
Reindell (1960) and others.

All the athletes had thin, elastic, fully permeable
coronary arteries. Their inner surface was yellowish,
smooth, and glittering. No aortic changes were noted
(only runner M, aged 25, had lipid inclusions in the
ascending aorta). Shot-putter K's heart was wrapped up
in fat. Myocardial hypertrophy, of some degree, was
always present in both parts of the heart. We observed
no case of an isolated hypertrophy of one part only.

We also found no reliable correlation between the
athlete's age or duration of his sports activity and the
hypertrophy rate. Thus, oarsman V, aged 19, had had 3
years of rowing activity; his heart weighed 500 g, the
ventricular walls being 2.5 cms and 8.2 cms thick.
Cyclist G, aged 30, had trained for many years, had
endured well hard sports loadings and had had very good
achievements; his heart's weight was 340 g only, with
ventricular walls 1.5 and 0.3 cm thick. It is probable that
hypertrophy develops during the initial stage of hard
training.

The analysis of our myocardiodystrophic cases
showed that there existed no direct correlation between
the hypertrophy rate or its duration on the one hand,
and the myocardial dystrophic changes on the other.

On analysing the cases of so-called "cardiac death",
i.e. of death ensuing on acute heart insufficiency
provoked by a physical strain, we took into account that
generally it is rather complicated to ascertain the death
mechanisms under similar conditions: often it is not easy
to detect pred isposing pathology, functional
disturbances not always reflecting structural changes.
Nevertheless the analysis of our material has revealed
that in 4 of 5 cases the acute heart insufficiency, which
caused death, was linked with latent cardiac pathology.
This finding corresponds with the data of Reindell,
Cholman and others.

One athlete, a master of modern pentathlon, M, had
trained systematically, when aged 17-31, and had
participated in high class contests. He invariably had felt
well and had possessed great capacity for work. No
circulatory disturbances had ever been noted; except for
occasional and solitary left ventricle extrasystoles. Aged
25, he was operated upon for chronic tonsillitis. At the
age of 33 he had left off systematical training. Two years
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later, when performing a session of irregular training, he
suddenly showed symptoms of acute cardiac
i nsufficiency and died. The autopsy revealed
pronounced coronary sclerosis and myocardiosclerosis.
His heart weighed 420 g, the left ventricle wall was 1.8
cm thick, and the right one, 0.8 cm thick (his heart size
clinically exceeded the norm by 20% and its width
exceeded the normal value by 12%; the cardiac volume
was 1,200 cm3, the cardiac volume/kg of body weight
ratio, 14.4 cm3 ). There were found multiple
atherosclerotic foci in aorta and coronary arteries,
diffuse and focal growth of fibrous tissue (scarring,
occupying eventually 3-4 microscope fields of view). The
muscle fibres were unequally hypertrophied, some of
them had granular sarcoplasm and their Fe-haematoxylin
staining was too intense.

Three other athletes also had pronounced athero-
sclerotic changes of diverse localization. The analysis of
these cases showed that only in one of them the athero-
sclerotic phenomena could be linked with the sports
activity.

In the fifth case alone of sudden death the circulatory
system proved postmortem to be quite intact (this
athlete's heart weighed 500 g, the ventricle wall
thickness was 1.5 and 0.3 cm, the muscle fibres were
normally striated and moderately hypertrophied; there
were no destructive changes in the myocardium;
nevertheless, in this case there existed certain aggravating
factors too: the pronounced liver changes etc.)

It is significant that in all five cases death occurred
when these athletes performed an irregular training
schedule and generally were out of training. These
athletes' belief (born by their sporting habit) that they
would be able to stand hard sports loadings did not
correspond with their real possibilities. For, as it is
demonstrated by physiological investigations (Folbort)
and, later, by morphological ones (Sarkisov, Vturin),
only a rhythmical and regular alternation of physical
activity and of rest can ensure a proper efficiency and
endurance of nervous system, of myocardium and of
other organs as to diverse injurious factors.

Sarkisov and Vturin had demonstrated (1969) that
even frequent and considerable physical strains are not
dangerous when an athlete trained properly; then the
strains did not change the fine architecture of the
myocardial cells, but did stimulate the regeneration of
the intracellular ultrastructures and, by that, the
adaptation process.

The absence of dystrophic changes in the human
heart (of an athlete) or animal heart, when the organism
undergoes systematic training with gradual increase of
loading, is also demonstrated by Buchner (1948), Vail
(1950), Reindell et al. (1960), Komadel et al. (1968).

Regular training of the myocardium diminishes
considerably the rate of morphologic changes that a
more intense sports loading can call forth, but when the
training rhythm gets broken (i.e. when a loading greatly
exceeds the regenerative power of the myocardium; or
when some high demands are made of a muscle cell
which is untrained or is changed by a pathological
process), - then not only a gradual development of
destructive phenomena is possible, but a sudden
catastrophe as well. Frey (1957), Shultzev (1962),
Merlen and Klein (1967), Dembo (1968) and other have
already noted this fact. Of great importance is the reflex
dynamics of the nervous system as well.

The absence of regular training brings down the
regeneration tempo of a loaded cell and facilitates its
injury, when demands on it are raised abruptly. After a
long absence from training even well trained athletes are
subjected to danger from maximal sports loading.

The analysis of fatal cases has demonstrated that a
pronounced myocardial hypertrophy is not an
obligatory premise for a cardiac catastrophe resulting
from physical strain. In our cases the myocardial
hypertrophy rate varied within rather large limits: from
pronounced one (the heart weight 500 g, the ventricle
walls 2 and 1 cm thick) till nearly absent one (the heart
weight 280 g, the ventricle walls 1.1 and 0.2 cm thick).
The athletes who were killed in accidents, even if they
possessed a pronounced myocardial hypertrophy (heart
weight 500 g, the ventricle walls 2.5 and 1.5 cm thick),
had no appreciable pathological phenomena in the
myocardium.

Our data agree with the clinical and anatomical
studies of Letunov (1957), Cholman (1958), Reindell et
al. (1960), Jokl (1963), Komadel et al. (1968),
Chrustchev (1969), and the morphological investigations
of Sarkisov and Vturin (1969), and Pravosudov (1969).
These authors have shown that myocardial hypertrophy,
resulting from physical training, consisted not only in
growth of the cell size but also in multiplication of
intracellular ultrastructures, and was a natural adaptative
phenomenon. Adaptation raises the cell's resistance to
repeated intense and protracted influences. When the
loading spells alternate adequately, hypertrophy can
exist indefinitely without any destructive change in the
cells.

Thus, our data demonstrate that a healthy, trained
organism is able to stand great physical loadings if they
alternate rhythmically, and no threat of heart failure
exists in this case. If the circulatory system is free of
pathology and if the training regime is properly
controlled, the myocardial hypertrophy is not
accompanied by destructive muscle cell changes.

Present day sports loadings are hard, and a rhythmical
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alternation of training, of other kinds of activity and of to exclude latent pathology, must also be an
rest become of great importance even for very well indispensable condition of an athlete's admittance to
trained athletes. A periodical full medical examination, any hard training.

SEVEN CASES OF DEATH OUT OF 1,000,000 PERFORMANCES
IN CONNECTION WITH DAYLONG SKI HIKES

I. M. VUOR I M.D.

Sports Research Unit, University of Turku, Finland

ABSTRACT

In a series of studies designed to investigate the feasibility of 30 to 90 km long noncompetitive ski hikes as a mass
sport, seven cases of death were found.

Case 1 (1960): 28 years old apparently healthy male, active athlete. Sudden death during skiing. Autopsy:
sub-arachnoid haemorrhage.

Case 2 (1965): 54 years old male, physically very active. Smoker with chronic cough. Viral influenza at the time of
skiing. Sudden death during skiing. Autopsy: cor pulmonale, acute cardiac insufficiency, chronic suppurative
bronchitis, myofibrosis.

Case 3 (1968): 50 years old male, physically active, smoker. Occasional chest pain on exertion. Sudden death during
skiing, probably caused by myocardial infarction. No autopsy.

Case 4 (1968): 59 years old male, physically very active, active athlete in youth. "Weak heart" diagnosed repeatedly
from youth on. Death at home 3 hours after a 30 km fast, partly competitive skiing. Autopsy: acute cardiac
insufficiency, arteriosclerotic heart.

Case 5 (1969): 53 years old male, active athlete in youth, continuously physically very active. Chest pain on
exertion. Sudden death during skiing, probably caused by myocardial infarction. No autopsy.

Case 6 (1969): 59 years old apparently healthy male, physically active. Death preceded by chest pain and dyspnoea
one hour after fast, partly competitive skiing. Cause of death. probably myocardial infarction. No autopsy.

Case 7 (1970): 49 years old male, physically very active. In 1962 suspicion of myocardial infarction, since that time
anginal pain. Sudden death during skiing. Autopsy: acute myocardial infarction.

The risks for health of the ski hikes, and the role of precipitating factors in lethal complications were discussed.
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A STUDY OF FATALITIES DURING SPORT IN SCOTLAND (1969)

J. MONCUR, T.D., M.B., Ch.B., D.Phys Med.

Scottish School of Physical Education, Jordanhill College, Glasgow

3. Other Games

Reports on deaths occurring in sport in Scotland were

obtained from the Crown Office where they are sent by
Procurators Fiscal of the towns and counties in which
the fatalities occur. In all, reports of 63 fatalities were
obtained and these have been analyzed.

Age and Sex Distribution:

Decades

1

2
3
4
5
6+

Male

4
12
12
12
5

12

Total 57

Female

3
1
2

Total

4
15
13
14
5

12

6 63

There is a considerable predominance of males over

females and as is expected the deaths occur during the
more active years of the second, third, and fourth
decades. The figure given for the sixth decade includes
the seventh and eighth decades and several of these
deaths occurred during, rather than due to, the activities
concerned.

Distribution by Activity:

1. Watersport

Yachti ng
Fishing from boat
Fishing from bank
Boating
Canoeing
SCUBA diving
Swimming

2. Hills and Mountains:

Mountaineering
Hill Walking
Cliff walking
Skiing

Golf
Fishing
Cricket
Motor cycling
Football
Quoits
Bowls
Rugby football
Tennis
Ski slope training
Refereeing
Riding

4
1
1
1
2
1
2
1

1
1
1

3

19

It is mainly in this group that the question of "due
to" or "during" arises.

The four deaths at golf were all diagnosed as being
coronary incidents at ages, 35, 48 and two in their
fifties. The fishing fatality was in a man aged 59 with
a history of two previous coronary incidents. The
cricket death was at the age of 50 in a wicket keeper,
also diagnosed as coronary occlusion. One of the
football deaths was diagnosed as coronary occlusion,
age 31. One of the deaths at bowls was at the age of
75 and the other had had three previous coronary
attacks. The death at quoits was at the age of 54,
with a history of two years' treatment for coronary
disease. That at tennis was in a man of 69 years
playing singles. In the riding fatalities, one was a
professional jockey who was thrown, another the
owner of a riding stable, and the third a young man
of 17 whose pony bolted and he was struck by a bus.
The ski slope death was diagnosed as coronary
occlusion in a man of 39 years.

1

13 The death at rugby football was due to rupture of the
duodenum where congenital diverticulae were

27 reported. The victim was 16 years of age and had
made no complaint except that of being "winded"
after a blow on the abdomen.

7 The death while refereeing was due to the inhalation
5 of chewing gum.
1
4 4. One death occurred during physical education at

17 school in a boy of 14 years who was diagnosed as
having valvular disease of the heart but had been
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Material:
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allowed to lead a normal life. At post mortem he was
found to have subaortic stenosis as a congenital
abnormality and the examination is also said to have
disclosed a virus infection.

Observation on Equipment

From the reports submitted it was assessed that in 35
of the 64 fatal accidents reported the equipment, or the
use of equipment, was a contributoary cause of the
accident. In this figure is included unsuitable places
selected for the activity, e.g. swimming.

For example:

During a yachting holiday, in spite of warnings that
the weather was rough 5 persons attempted to reach
their yacht from the pier in a fibre glass dinghy designed
for two. 4 people were drowned.

Boating by the unskilled accounted for three deaths
and canoeing for one death. No personal buoyancy was
being worn on these occasions.

Three lives were lost on a fishing trip in a boat which
was described as being of a very frail type for the
conditions.

Swimming from a boat in tidal waters by poor
swimmers, teaching a beginner to swim from a beach in
rough water, diving and striking a submerged rock and
swimming after consuming a large amount of alcohol
accounted for other deaths. One death in an outdoor
pool was of an epileptic who insisted on swimming and
diving and who on this occasion was unsupervised.

On the hills the reports suggest that at least three
deaths occurred because of sudden change in the
weather - a well known hazard in the Scottish hills.
Wearing worn boots for hillwalking accounted for two
more and three deaths occurred in well-equipped
climbers who were not using their ropes.

Two deaths occurred in a search for white heather.

163

Included in this number is the death from inhalation
of chewing gum. It seems to be a habit widely practised
by games players.

Causes of Death

Drowning
Head injury
Exposure
Multiple injury
Coronary occlusion
Cerebral vascular accident
Ruptured duodenum
Congenital aortic stenosis
Subdural haemorrhage
Asphyxia

Total

25
11
2
5

12
4
1
1
1
1

63

Discussion

This small study bears out what is already known to
those whose concern is with sporting fatalities. It would
appear that a number of deaths could be prevented if
more attention were directed to elementary precautions,
especially in the field of water sport where no
precaution should be regarded as too trivial. It would be
interesting to be able to compare sports as regards their
relative danger, but this is not possible because of the
difficulty of assessing the population at risk. There is a
responsibility on teachers, coaches, instructors, youth
leaders etc. to be meticulous in their presentation of
safety precautions and authoritative comment on the
cause of every fatality should receive wide publicity.

There were 880 road fatalities in Scotland in 1969
and 649 fatal industrial accidents (unofficial figure) in a
population of 5,100,000. The figure of 63 seems
relatively small in comparison. If, however, a practical
method of assessing the relative time at risk could be
found between sporting and other activities it is likely
that this figure would assume considerably greater
importance.
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SUDDEN DEATH OF A TOP-LEVEL FOOTBALL PLAYER

R. MEDVED, M.D., B. VOLARIt6, M.D. and V. PAV1916-MEDVED, M.D.

High School of Physical Culture, Zagreb and Institute of Forensic Medicine, Medical Faculty, Rijeka, Yugoslavia

The 29-year-old football player R.P., for over ten
years engaged in active football playing and member of
the national football team, started showing signs of
increased tiredness during playing and was therefore sent
to the Medical Unit of the High School of Physical
Culture in Zagreb for examination. The findings were as
follows:

The heart considerably enlarged, its volume being
1140 ccm (determined in the supine position by
Rohrer-Kahlsdorf's method modified after Mushof and
Reindell). The blood pressure and auscultatory findings
normal. The electrocardiogram showed some ventricular
extrasystoles, from time to time bigeminal. After
exertion the ECG values were unchanged. Since the
examination was carried out under non-hospital
conditions, no heart catheterization was performed.

Testing of functional capacity was carried out on a
treadmill under vita maxima conditions. Maximum
oxygen intake was determined by collecting the expired
air in Douglas' bags and the content of the expired air by
the method after Scolender. Maximum oxygen intake
was 3200 ccm, the oxygen pulse 17, and the heart index
67.

Clinical and functional testing has shown that the
patient's functional capacity did not correspond to the
actual heart enlargement, that is the heart was larger
than it should have been according to the results of the
maximum oxygen intake test. The conclusion was that
there existed a pathological heart increase of unknown
origin. Observed extrasystoles, persisting also after
effort, and their frequency in particular, were also
indicative of a pathological aetiology. The patient was
forbidden to play any competitive games.

In spite of this prohibition the patient continued as

an active football player. During exercise he suddenly
felt ill and died while in transit to hospital.

The autopsy findings were as follows: Overall
enlargement of the heart, dimensions 12:11:5.5. The
wall thickness 15 mm left and 5 mm right. Cross section
of the muscle proved pale red, wet, and in several places
permeated with delicate connective fibres. Histological
findings were indicative of chronic myocarditis. The
pulmonary artery was moderately large, the initial part
of the aorta narrowed (56 mm), coronary vessels*
moderately large, with competent communicating valves,
and the thymus was enlarged (25 g).

The autopsy elucidated the cause of the heart
enlargement. Owing to the narrowness of the aorta
(aorta angusta) the heart was continuously under an
increased pressure and this ultimately led to the
pathological hypertrophy of the myocardium. Such a
pathologically hypertrophic myocardium developed
inflammatory degenerative changes which manifested
themselves most probably in the appearance of
extrasystoles. As the narrowness of the aorta resulted in
no auscultatory manifestations and the heart
catheterization was not performed, the establishment of
the diagnosis during the patient's life was not possible.

The case is instructive in that certain
electrocardiographic findings (frequent extrasystoles)
should be taken into account when considering a case,
especially a disparity between the heart volume and
functional capacity determined by the maximum oxygen
intake test, even if there are no evident signs of any
heart defect. It is very likely that the patient observed
would have lived longer had he not accelerated the
development of myocardial hypertrophy, caused by
congenital malformation, by continuing his active
engagement in sport activities.

* This is the external circumference of the aorta at the site of the lesion.
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SUDDEN DEATH IN FOOTBALL IN GREECE

K. S. ZAKOPOULOS, M.D., F.A.C.C., F.C.C.P.

4 Skoupa St, Athens, Greece

In order to obtain information on the extent and
cause of sudden death in sports in our country the
following research was undertaken.

Material and Methods

Official reports for the last twenty years, dealing with
sudden deaths in athletes as well as those in spectators
have been requested by all the athletic Clubs, Unions
and Federations of Greece for the Hellenic Association
of Sports Medicine.

Results

The results referring to athletes and spectators are
shown in tables I and 11 respectively. It will be noted
that all the reported cases of sudden deaths occured on
football grounds and concern football players and
spectators.

The age of football players was confined mostly to
the third decade of life i.e. 19-29, and that of spectators
ranged from 42nd to 68th year.

Tfble I. 0eee of D-d6on Death in Athletes

(Naxe foot-bal pleor.e)

Cane Ae Ye

n.. (me) Ceofd--eathr

1.1.?l 27 1957 Cerebral he orrhe (post-traetioeftear oolialon) +

2.X.B. 19 1969 +

3.1.?. 20 1959 +

4.T.J. 25 196 Rupture of liv-r and *pl..n(powt-troua&tlo.after kiok)
5.X.0. 29 1970 Aoute ayooard.Laf rotlon(&.eor- coron. atheroeoerowl +

6.1.?. 24 1969 OCaxnio arrest (u.de-t-±ned origin)
7.A.A. 26 1950 VUe terained

-.oal-koepers.

Table II. can.. of Sudden Death in Male Speotators.

Case Ae Jear
No. (yr..) of Cause of death

death

1. X.G. 60 1951 Heart attack
2. S.M. 58 1959 8 0

3. M.N. 53 1968
4. V.K. 68 1968 0

5. 1.N. 55 1961 Acute myocardial infarction

6. M.L. 42 1968 Acute circulatory failure

7. O.D. 68 1970 Cerebral hemorrhage (non-traumatic)

Autopsy reports were available in six of the seven
athletes (table 1) and in case 7 of the spectators, while
the cause of death in the remaining cases has been taken
from death certificates.

Discussion

The data presented here cannot be taken as complete
due to obvious technical reasons. However, they can
offer a rough approximation of the prevalence and main
causes of sudden deaths on football grounds.

Thus, since 7 sudden deaths during the last 20 years
represent 0.35 per year, and since the annual number of
football players during the same period averaged 58,500
(ranging approximately from 35,000 to 82,000) it
follows that the figure 0.0006% can be taken as the
probable annual occurrence of sudden death in football
players. A similar approach for football spectators has
proved impossible, as we could not estimate their
number on the football grounds all over the country
during the period considered.

Concerning the cause of sudden death on football
grounds' our series, although very small, includes
representative cases of two main mechanisms expected
to be involved in the case of football players, namely:
(1) the consequences of violence after collision or
kicking in the form of post-traumatic rupture of
intra-cavitary organs (liver, spleen, etc.) or vessels
(cerebral arteries), and (2) the consequences of severe
cardiac derangement i.e. ventricular asystole or
fibrillation.

This second mechanism dominates also most of our
cases of sudden death in football spectators, and
powerful emotion in these cases cannot be ruled out as a
precipitating factor on the grounds of a pre-existing
coronary heart disease.

It is suggested that: (a) avoiding violence and (b) an
obligatory annual physical and laboratory examination
of all athletes would minimize the number of sudden
deaths during sport activities.
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PREVENTIVE APPROACH TO SUDDEN CARDIAC DEATHS AT SPORTS PERFORMANCE

K. KO6NAR, M.D. & J. ROU9, M.D.

Department of Sports Medicine, J. E. Purkyne University, Brno, Czeckoslovakia

In the course of the last two years there were
recorded, in the Institute of Sports Medicine in Brno,
four cases of sudden death in young sportsmen. These
sportsmen were practising physical exercise in the acute
stage of inflammation of the upper respiratory tract.
Aged 11, 16 and two of them 19, they were at their
'junior" or "adolescent" sport categories. Their physical
fitness was diverse, from a well-trained judo-sportsman
to a normally developed pupil practising school physical
education. Death appeared in each case after the
physical effort of different intensity. In the first case it
came immediately after a sprint (13,4 sec.). In the
second case, it occurred at the beginning of a class of
physical training, at a warm-up of lesser intensity. In the
third case, death occurred two hours after an ice-hockey
match and in the last case sudden death did not occur
until the following day after a football match.

It can be concluded that the intensity of the physical
load during acute inflammation of the upper respiratory
tract is not directly related to the danger to life but that
this risk can be both immediate and delayed after the
physical load.

In all cases, similar post mortem findings typical of
acute influenzal infection were found in the
myocardium, respiratory tract and brain.

These sudden deaths on physical loading during acute
inflammation of the respiratory tract, led us to the
assumption that the centre of toxic influence and
immediate danger threatening to the organism lies in the
myocardium. Therefore, we concentrated our attention
upon the observation of changes in the ECG recorded
during a work load at and after the inflammation of
upper respiratory airways at the acute stage. We have
traced para- and post-infectious lesions of the
myocardium with 45 sportsmen of various types of
sports activity coming to us with the sole complaint of
local inflammation of upper respiratory airways,
accompanied, however, with a subjective feeling of good
physical condition. The most frequent ECG features
proving the damage of the myocardium were:

1. monotopic and polytopic extrasystoles (Fig. 1)

2. bound extrasystoles (Fig. 2)

3. coupled extrasystoles (Fig. 3)

4. supraventricular paroxysmal tachycardia (Fig. 4)

5. prolongation of the PR-interval after work (Fig. 5)

or prolongation of the QRS- or QT-interval;

6. changes in the repolarization phase at work,
manifesting themselves by the inversion of the T-wave
(Fig. 6).

The described ECG records can be also of another
origin. Therefore, the patients should undergo additional
complex laboratory examination (e.g. FW1 number of
leukocytes, anti-streprolysin titre, electrophoresis of
serum, glycidogramm, C - reactive protein) and their
ECG records should be observed repeatedly until total
normalization. Very often we are coming across
transient ECG alterations, disappearing even on the
following day.

In view of these facts it is advisable to be most careful
about allowing physical effort, even in commonplace
inflammation of the upper respiratory tract. Negative
ECG findings recorded at rest do not eliminate transient
toxic affections of the myocardium to which the
sportsmen are exposed. Any sportsmen training or
competing during upper respiratory tract infection is
running a risk.

Condusions:

1. Upper respiratory tract infection can cause death in
sportsmen through toxic damage of the myocardium.

2. The magnitude of the danger corresponds neither to
the intensity of the physical effort, nor to the kind of
sports activity, nor to the degree of physical fitness of
the individual, nor to his subjective feeling of health
condition.

3. The ECG picture at a work load taken during and
after the respiratory infections may disclose transient
toxic damage of the myocardium.

4. Physical effort during respiratory infections is
contraindicated. Sports training after inflammation of
the respiratory organs, even mild, cannot be
permitted until there is total normalization of the
ECG picture taken at a work load.
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Fig. 1 Fig. 2

Fig. 3 Fig. 4

Fig. 6

Fig. 5
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DANGER OF AMOEBIC MENINGOENCEPHALITIS
IN SPORT SWIMMING

L. CERVA, M.A., J. KVAPILIK, M.D.

Dept. of Hygiene, Military Hospital, Prague, Czecholoslovakia
Dept of Sport Medicine of Faculty of Physical Fitness and Sports

of Charles University, Prague, Czechoslovakia

ABSTRACT

Primary amoebic meningoencephalitis was described as a new human disease in 1965. Since that time were registered
more than 50 fatal cases. Analyses of accessible data suggest a clear conclusion that the most important fact for the
origin of that disease was swimming in various kinds of water; stagnant or running fresh-water, water in indoor and
outdoor pools. Aetiological agent amoeba Naegleria gruberi - belongs among free living protozoa and is resistant
against normally applied methods of disinfection, even in the most modern swimming pools. The risks and problems
connected with the occurrence of this disease and with the tasks which must be solved in future prevention are

discussed.

Primary amoebic meningoencephalitis is described as
an acute disease of the central nervous system ending
with the death of the patient. The cause of this disease is
amoeba Naegleria gruberi from the group limax. These
amoebae belong to the normal fauna of soil and water in
the open and they have been regarded as quite harmless
until recently. The researches of the last few years show,
however, that there can occur for reasons still unknown
pathogenic and extremely virulent forms, which can
penetrate actively by themselves into the organism of a
man and cause fatal disease.

The first cases of this disease were described in
Australia in 1965 (1). This disease differed from acute
pyogenic meningoencephalitis only on the basis of a
histological examination. Up to this time the occurrence
of primary amoebic meningenocephalitis (PAME) is
reported besides Australia (2) also from USA (3, 4, 5, 6,
7, 8), New Zealand (9), Britain (10), and Czechoslovakia
(1 1, 12, 13). Altogether there have been more than 50
cases.

The analysis of available data of cases known up to
this time, suggests that the infection occurred almost
always during bathing or swimming. After aspiration of
water, amoebae enter through the transnasal route and
up the olfactory nerve to the brain and there rapidly
develops a severe meningitis and encephalitis, attacking
the cortical and subcortical layers of the brain. The
course of the disease is extremely fast. Differential
diagnosis from purulent meningitis is possible when the
patient is still living, but only by a direct microscopic
demonstration of amoebae in the C.S.F.

The outcome of this disease is always fatal. The
reasons are: The unusually fast course of the disease -
on average about 5 days. The inefficacy of conventional
therapeutic steps with antibiotics and sulphonamides

and lastly that amphothericine B, which is the only
preparation giving any hope for having any effect, is
mostly applied too late.

The sources of the infective agents have been so far
described in several kinds of water; stagnant, running,
fresh water treated and untreated.

The 16 Czechoslovakian cases were bound by a
common source of infection, a modern indoor swimming
pool with water from a waterworks, purified,
chlorinated and heated; this points strongly to the
danger of PAME infection in swimming sports. Detailed
protozoologic examinations, which are made to ascertain
the occurence of Amoebae in a pool with chlorinated
water, so far show clearly that' the currently used
systems of water treatment even in the most modern
indoor pools enable a constant occurrence of
comparatively dense (rich) populations of amoebae of
the limax group, both in the pools themselves and also in
the recirculatory system. The largest concentration of
amoebae is ascertained in places of relative stagnation, of
the water flow. Several thousands may be found in 1 ml
of water, and in 1 cm2 on the walls and bottom. Also
the sand filters, owing to their large internal surface,
provide a convenient milieu for increasing the quantity
of amoebae. The presence of amoebae was proved even
in pools where a great concentration of free chlorine was
used and pH elevated. Up to this time there are no
available data on the validity of other systems of water
preparation, e.g. iodization, ozonization and others.

In this situation it is clear that the danger of attack
upon swimmers by PAME is not directly dependent on
the level of current hygenic regulations in swimming
appliances, but it is dependent only on uncontrolled,
perhaps occasional occurrence of virulent forms of
Naegleria gruberi. For this reason it appears highly
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important that a detailed study on the possibilities of
suppressing the occurrence of amoebae in swimming
appliances is needed. This can attain both changes of

methods of water preparation by physical procedures,
and trials of new possibilities of effective chemical
disinfection of water.
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SUDDEN DEATH OF YOUNG PEOPLE ENGAGING IN SPORT

V. P. KHOMENOK, Dr. Med. Sc., & A. K. ZUBENKO, M.D.

Ukrainian Republican Medical-Physical Culture Dispensary,
Kiev Post-Graduate Institute for Physicians, U.S.S. R.

Sudden death from diseases with a latent course
among outwardly healthy young people engaging in
sport is not a rare event and the most thorough
examination by the most modern methods cannot
guarantee against diagnostic errors.

This paper contains an analysis of cases of sudden
death among persons aged from 18 to 35 engaging in
sport.

According to our data the sudden death of the
athletes ocurred both during sports activities or contests
and under other conditions. Physical strain (chiefly
during sports activities) preceded death in 38% of all
observed cases, and in the group of cardiovascular
diseases in 44%.

Among the athletic exercises during which, or shortly
after which, death occurred were: running, exercises on
gymnastic apparatus, games (soccer, volleyball,
basketball), cross-country skiing, rowing, swimming,
weight-lifting, wrestling, boxing, cycle racing, parachute
jumping.

Psychological injury preceded death in 5% of all
observed cases.

Among the causes of sudden death among athletes,
the most frequent is disease of the cardiovascular system
(72%); second place is held by diseases of the central
nervous system and third place by acute and chronic
infectious diseases.

Of the cardiovascular diseases the most frequent is
atherosclerosis of the coronary arteries of the heart,
hypertension and rheumatism.

Atherosclerotic alterations in young people are
distinguished by the following peculiarities: the
coronary arteries of the heart are mainly affected,
sometimes in conjunction with moderate atherosclerosis
of the aorta, and other blood vessels are usually
uninvolved. Isolated lesions of the brain vessels due to
atherosclerosis are very rare. In most cases death
occurred from acute coronary insufficiency, evoked by
stenosing coronary artery sclerosis. More rarely coronary
sclerosis is complicated by coronary thrombosis and
infarction of the myocardium. In several cases of death
from stenosing coronary sclerosis, hypertension was also
diagnosed. The atherosclerotic lesion of the heart vessels

was frequently accompanied by fibrotic alterations in
the myocardium, sometimes very extensive. In two cases
chronic aneurysm of the heart was found with
pronounced cardiosclerosis. In coronary thrombosis due
to atherosclerosis of the coronary arteries, the thrombi
were localized chiefly in the left coronary artery and its
ramifications, most often in the anterior descending
branch. Most of the thrombi were fresh, organized
thrombi with fresh depositions being observed rarely. In
infarction of the myocardium due to atherosclerosis of
the coronary arteries fibrosis of the heart muscle was
almost always detected.

In hypertension, death occurred mainly from the
cardiac changes resulting from the disease. The weight of
the heart in these cases reached 600 g. the thickness of
the left ventricle wall was 4 cm. Sclerotic alterations
were noted in the myocardium, from a moderate
perivascular proliferation of connective tissue to
extensive fibrosis, located mainly in the wall of the left
ventricle. Infarctions of the myocardium due to
hypertension most frequently arose in cases of old
scarring of the cardiac muscle. The most frequent
location of infarctions was the anterior wall of the left
ventricle and the interventricular septum. In two cases
death occurred from massive haemorrhage in the
pancreas. Death from brain haemorrhage evoked by the
cerebral changes of hypertension was rare. In such cases
there was hypertrophy of the myocardium, and scarring
in the kidneys of the arterioslerotic type. I n some cases
of hypertension there was a moderate atherosclerosis of
the aorta and the coronary arteries.

Most deaths from rheumatism were associated with
endocarditis and its complications: brain haemorrhages
as a result of embolism of brain vessels, infarction of the
myocardium due to embolism of the coronary arteries.
In one case there was embolism of the pulmonary artery.
In cases of death from rheumatic heart disease the most
frequent cause was affection of the mitral valve. In
affections of the aortic valves there was in all cases a
pronounced stenosis, attended by hypertrophy of the
left ventricle. Fresh changes were noted on already
sclerosed and deformed valves. In some cases the
thickness of the deformed aortic valves at the base was
1.2 cm, and in the region of the free end 0.4 cm.

Of other coarser and pre-existing morphological
changes in the cardiovascular system, causing sudden
death in athletes, mention may be made of severe lesions

copyright.
 on M

ay 19, 2023 by guest. P
rotected by

http://bjsm
.bm

j.com
/

B
r J S

ports M
ed: first published as 10.1136/bjsm

.7.1-2.156 on 1 N
ovem

ber 1973. D
ow

nloaded from
 

http://bjsm.bmj.com/


171

of the aortic valves in subacute bacterial endocarditis,
syphilitic mesaortitis and coronary arteritis, tuberculosis
of the heart (solitary tubercle), myocarditis and
cardiosclerosis of undetermined aetiology, cardiac
tumours (rhabdomyomas), and congenital cardiac
developmental defects.

A special group consists of cases of sudden death of
young people with symptoms of acute cardiovascular
deficiency when autopsy and histological examination of
the internal organs failed to reveal morphological
changes which could cause death. In such cases there was
most often acute dilatation of the cardiac cavities,
feebleness of the myocardium, irregular blood filling,
vascular stasis ("capillary paralysis") and other signs of
acute death. Histological examination revealed
dystrophic changes in the internal organs.

This group comprised 14% of all cardiovascular cases.
Almost all cases were preceded by considerable physical
strain (sport, hard work), which evidently was the chief
factor in the development of profound functional
alterations of cardiovascular activity. A feature of such
deaths is the frequent goitrolymphatic state indicating
elevated sensitivity to various stresses, including physical
strain apparently.

There were, of course, alterations in these cases too:
irreversible disturbances of ultrastructure, changes at
molecular level, etc., which cannot as yet be determined
reliably. We must agree with scientists who consider
there are no grounds for dividing diseases into organic
and functional.

Judging from the data in the literature and our
observations the following factors further the
unfavourable effect of heavy physical loading on the
organism and particularly, on the cardiovascular system:
biochemical stress-causing changes, corticoids,
electrolytes, overtraining, insufficient training, entering
contest without warming up, overfilled stomach,
overheating, cooling, excitement (including that due to
contest), constitutional disposition (elevated sensitivity
to physical strain), fatigue, alcohol, the convalescent
state, pre-existing infection, allergic states, congenital
anomalies of coronary circulation.

Of the central nervous system diseases, spontaneous
haemorrhage was observed into the substance and
membranes of the brain, suppurative leptomeningitis,
cerebral tumours, and abscesses, solitary tubercle of the
brain, hydrocephaly of undetermined aetiology, acute
swelling of the brain. The cause of subarachnoid
haemorrhage in some cases was aneurism of the circle of
Willis; in other cases the cause could not be determined.

Of the infectious diseases, influenza plays the
foremost part, the following complications leading to
death: pneumonia, cerebral haemorrhage, acute
cardiovascular deficiency due to influenzal intoxication,
oedema of the larynx, destructive bronchiolitis, lesions
of the gastrointestinal tract, myocarditis,
meningoencephalitis, haemorrhagic-necrotic tracheitis,
haemorrhage in the pancreas.

In cases of death from pneumonia the croupose,
catarrhal and chronic interstitial forms are observed.

The causes of sudden death from sepsis were:
suppurative pyelitis, furunculosis, phlegmona, abscess of
the paratracheal cellular tissue.

Death from throat infection occurred in: abscess of
the epiglottis and peritonsillar abscess.

Of other diseases the most frequent was haemorrhagic
pancreatic necrosis. The location of necrotic foci and
haemorrhages were observed in all parts of the pancreas.

Sudden deaths occurred from parasitic diseases:
cysticercosis of the brain (most cases), echinococcosis of
the cerbellum, liver and spleen.

In sudden deaths from angioneurotic oedema of the
larynx there were acute oedema of the laryngeal mucosa
and the vocal cords with complete closure of the entry
into the larynx.

In gastric ulcer death was due to acute gastric
haemorrhage.

Judging from the data the range of adaptive
possibilities may be very extensive in youth. In many
cases severe diseases manifested in coarse morphological
alterations existed for a long time without causing any
functional disorders or manifestations of
decompensation.

Evidently the physician must not, without very
thorough examination, permit people to engage in sport
who reveal even slight subjective and objective changes,
since in young persons there is often no correlation
between the clinical picture and the changes: with
pronounced anatomical disturbances the clinical picture
of disease may be lacking or indistinct.

A thorough, systematic and comprehensive control of
the state of health is the principal ractor in the
prevention of sudden death among athletes.
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STATISTICAL OBSERVATION ON SUDDEN DEATHS IN SPORT

T. IZEKI, M.D.

Osaka City University, Sugimotocho-Sumiyoshiku, Osaka, Japan

In recent years, the need for scientific training and exercises for physical strength has been advocated, but on the
other hand, accidental deaths in sport are increasing. The purpose of this investigation is to check the main causes of
deaths for effective health control and protection.

Results of the Investigation

In eight years, there were 507 accidental deaths in
high school sports in Japan, 116 in swimming, 65 in
Judo, 62 -in long-distance running, 43 in gymnastics and
the rest as shown.

Most accidental deaths in junior high school students
occur by drowning in swimming, more died in rivers and
at sea than in swimming pools.

A remarkable majority of regular senior high school
deaths are from acute cardiac insufficiency in running
which account to 53% of total deaths. Even among
deaths in swimming, some deaths are thought caused
from acute heart attack, the number of deaths
concerned with heart trouble may be more than shown
here.

Contrary to the above, the ratio of deaths from
trauma is high among deaths in the extra-curricular
activities of senior high school. Judo deaths are
commonest usually with head injuries and most of the
victims are unskilled freshmen.

Eight out of ten junior high school cases had
confirmed heart disease in their lifetime. Two other
cases are proved as the status of thymo-lymphaticus and
atrophic adrenal glands, respectively by autopsy.

Seven out of eleven cases in senior high school
students also had confirmed heart diseases, and the case
No. 8 was under medical treatment for cardiac neurosis.
Since most of the accidents happened during the regular
curriculum activities, deliberate care should have been
taken for those with heart diseases. Other symptoms
proved by autopsy are hypertrophy of thyroid glands,
the stenosis of aorta and the fracture of skull.

Ten cases of accidental deaths in rugby game caused
from cephalic damage and in the moment of tackling.

The next seven cases are caused from cervical damage
and most of which were happened in the collapse of set
scrum. The position of damage shows clear correlation
with the action of sports.

The analysis on the autopsy datum of twenty deaths
shows the fact that there are many cases of deaths by
shock due to lymphatism among younger victims and
the shocks were caused from trivial movements which
could happen in daily life.

From those observations, we can conclude that
although many of acute deaths were caused from heart
failure, there is the possibility of adrenal cortex function
playing an important role. Therefore, the measure to
discover those persons whose adrenal cortex function is
low must be considered besides the examination of the
circulation function, and this is applicable for
sportsmen's health control.

Continued on next page
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TABLE I

Accidental deaths classified by the types of sport
among junior and senior high schools' students (1962- 1969)

No. Sports
classification

CASES Regular
Curriculum
hours

Junior Senior Junior Senior Junior Senior

1 Swimming
2 Judo
3 Long-distance running
4 Gymnastics
5 Athletics
6 Base ball
7 Short-distance running
8 Climbing
9 Rugby football
10 Basket-ball
11 Association football
12 Volley-ball
13 Others

507 55 72
(100%) (10.8%) (14.2%)

61 147
(12.0%) (29.0%)

95 77
(18.7%) (15.3%)

TABLE II

Accidental deaths in seniors high school during regular
school and curriculum activities. 1965-1969

Drown- Cephalic Cervical Rupture
ing damage damage of the

internal
organs

Short-distance
running

Long-distance
running
Shot put etc.
Swimming
Climbing
Gymnastics
Basket-ball
Judo
Rugby football (R)
Assoc. football (S)
Others

26

16

8
14
11
7
7
3

4

7

25

14

4 3 1
14

3
6
1 1

(R) 1

3

4

1

(R) 1

11
(electric
shocks' deaths,
thunderbolt)

(S) 2

1

54 14 8 7

Extra
Curricular
activities

Regular
School
activities

6 7
5

14 18
10 5
3 3

116
65
62
43
34
32
29
27
19
17
13
10
40

5
16
5
6
1

12
2

5
40
4
12
15
20

10 15

Total

65 28
4

9 12
6 4
7 5

1 1
13
3

1 2
1

3
1 5
3 2
4 1
4 8

14
3 10
4 4
2 5
1 3
4 15 5 4

Sports
classification

Cases Acute
cardiac
death

Others

1

1

1 1

1

1

Tota 1 102 4 15
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TABLE IlIl

In senior High School Extra Curricular Accidental Deaths

Sports Cases Acute Drowning Cephalic Cervical Heat Others
classification cardiac damage damage stroke

death

Judo 37 2 28 6 1
Climbing 15 2 7 1 5
Gymnastics 10 2 8 (frofen to
Rugby football 9 1 2 3 death)
Base ball 8 6 2
Athletics 6 1 4 1
Boat. Yacht. 5 2 3 (Rupture)
Swimming 4 1 1 2
Assoc. football 4 1 1 2
Basket-ball 3 3 (Rupture)
Others 9 3 1 1 1 3

Total 110 1 6 1 1 44 20 8 1 1

TABLE IV

Medical History and the Situation of Accidents - Junior H.S. (1968, 1969)

No. Name Sex Diagnosis Autopsy Medical History Situation of Accident

1. S.T. M R. Acute cardiac Congenital On 150 metres upward slope in 1 Km foot
C. insufficiency valvular diseases race.

2. H.M. F R. Same as above Valvular diseases She was running with other health students
C. of the heart because she felt good at the time.

3. A.M. M R. Same as above Adams-Stokes He was in treatment for Adams-Stokes
C. Syndrome syndrome for 3 years, and choked in 3 min.

after the start of soccer game.

4: T.M. M R. Same as above Valvular diseases In a three legged race.
S. of the heart

5. A.C. F R. Same as above Valvular diseases She complained of a headache when taking
S. of the heart a water shower bath after a preparatory

exercise for swimming race.

6. K.Y. F R. Same as above Aortic In the final of a basket-ball tournament.
S. insufficiency

7. K.O. M E. Same as above Patent interventri- When running as a preparatory exercise
C. cular septum as a member of a base ball team.

8. S.C. M E. Same as above done Valvular diseases He ran 1600 metres as a post-training
C. of the heart exercise after basket ball training.

9. H.K. M E. Same as above done Status thymicolympha- After 50 metres speed-run.
C. ticus (Autopsy)

10. M.C. M E. Heat stroke done Cerebral oedema When weeding three hours after base
C. Atrophic adrenal- ball training.

gland (Autopsy)

C. Extra curricular activities R Regular curriculum hours R. Regular school activities
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No. Name

1. A.U.

2. S.F.

3. B.M.

4. M.Y.

5. M.K.

6. M.M.

7. R.H.

8. T.N.

9. T.K.

10. Y.O.

11. E.T.

TABLE V

Medical History and the Situation of Accidents - Senior H.S. (1968, 1969)

Sex Diagnosis Autopsy Medical History Situation of Accidents

M R. Acute cardiac Congenital Fallen in class room to where he ran
C. insufficiency valvular diseases on the steps after vaccination.

M R. Same as above Heart failure Five minutes after a basket ball game.
C.

M R. Same as above Heart failure In running on the ground.
C.

F R. Same as above Heart failure In several minutes after badminton
C. Myocarditis training.

M R. Same as above Myocardial-damage On the spot of 1200 metres in 1500
C. (E.C.G.) metres run as a physical test.

M R. Same as above Heart failure Hurrying up stairs.
C.

F R. Same as above Heart failure When running 800 meters on the ground.
C.

M R. Same as above Cardiac neurosis After 300 metres running.
C.

F R. Same as above Hypertrophy of the In three minutes after the start of
C. thyroid-gland a basket ball game.

M R. Cerebral done Stenosis of the Just after the basket ball game.
C. haemorrhage aorta

M R. Cervical done History of After 30 seconds strangle-hold, lost
C. haemorrhage cephal ic fracture consciousness.

TABLE VI

Data by Autopsies of Accidental Deaths in Sport (1960-1966)

No. Name Age Sex Diagnosis Situation of Accidents Ratio, Ratio, Ratio, Remarks from
Thymus: Adrenal Heart: Autopsy Reports

gland
Body Body Height
weight weight

1. S.K. 13 M Shock' death aash with the fore-runner in 0.945 0.183 1.88 Thymus hypertrop
(Lymphatisms) 200 metres relay race of a Anaenia of the lur

school athletic meeting.
2. O.T. 14 M Shock' death Fallen just efter passing through 0.684 0.121 1.72 Undifferentiation 4

(Lymphatismr a straw-bag in an obstacle race. lymph system
3. H.D. 15 M Shock' death Strong hit on the chest when being 0.974 0.072 1.86 Thymus hypertrop

(Lymphatismi thrown down on the straw met. Hypoplasia of Adr
4. T.H. 16 M Shock' death Being thrown down on the road. 0.861 0.111 1.89 Thymus hypertrop

(Lymphatism)
5. A.T. 19 M Shock' death Fallen down facing front and 0.471 0.120 1.97 Hypoplasia of andc

(Lymphatism) spasm during the soccer game as a glands. Hypertropt
regular physical curriculum. the thlmus.

6. M.N. 18 M Shock' death Strong hit on occipital region 0.268 0.123 1.84 Basal fracture of sl
(Commotio cerebri) when being pushed down in pleurisy (left)

Japanese wrestling.
7. H.N. 20 M Shock' death Being kicked on the left front 0.763 0.165 2.00 Suberachnoid

(Commotio cerebri) of the chest with the opponent's haemorrhage
instep of the right foot. Karate.

8. B.M. 17 M Subdural Sudden headache during rugby 1.64 Subdural
haemorrhage training. haemorrhage

9. S.K. 17 F Drowning In Marathon training, running 0.436 0.199 1.82 Himinal was taken
around a pond after taking sleep- the purpose of sloe
ing pills.

10. K.H. 17 M Acute cardiac death A batted bell hit his praecordium 0.848 0.182 1.60 Heart hypertrophy
in a soft bell game. Pulmonary oedeN

phy
Ing

of

phy
renals

phy

Irenal
hy of

ikull,

for
oping

VI
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No. Name

1. T.N.

2. H.H.

3. M.l.

4. H.T.

5. T.H.

6. N.I.

7. T.Y.

8. T.M.

9. Y.K.

10. H.H.

11. I.T.

12. K.H.

13. I.S.

14. M.N.

15. H.H.

16. O.S.

17. T.S.

18. T.T.

19. K.K.

20. A.M.

Age

16

18

22

21

19

21

28

16

16

24

16

20

22

19

24

18

20

17

16
16

TABLE VII

Accidental deaths in Rugby Football, 1956-1966

Diagnosis Situation of Accidents

Hematoma of the The opponent's knee hit the victim's left
dura mater temporal region in tackling.
Cerebral Just after a try, headache and paraplegia.
haemorrhage

Cerebral Fallen down in tackling and his frontal
haemorrhage region is strongly hit.

Contusio A strong hit on the right temporal region
cerebri in tackling.
Contusio A strong hit on the occipital region by
cerebri being tackled.
Basal fracture A strong hit on the frontal region by
of skull being tackled.

Cerebral Same as above.
contusion
Cerebral Being pushed down in scrum.
haemorrhage

Cerebral Suddenly fallen down during the game.
haemorrhage
Basal fracture Same as above.
of skull
Fracture of cervical In the collapse of set scrum.
vertebra
Fracture of cervical Same as above.
vertebra
Fracture of cervical Same as above.
vertebra
Fracture of cervical Clashed with an opponent's chest, paraplegia
vertebra but conscious.
Dislocation of Violent fall in tackling.
cervical vertebra
Fracture of cervical Sudden fall and coma during the game.
ve rtebra
Fracture of cervical Sudden fall with loss of consciousness.
vertebra
Ventricular Sudden fall and coma during the game.
haemorrhage
Heat-stroke Suddenly fainted and convulsions.
Heat-stroke Suddenly fainted and spasm with high fever.
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