
Chapter 3. Atherosclerosis of the coronary arteries
in five towns

R. VANE-EK

Two atherosclerotic lesions (fatty streak and fibrous plaque) were seen in coronary
arteries as early as in the 10-14 age group. Then their frequency increased with age, more
rapidly in the left anterior descending coronary artery than in the left circumflex artery.
After the age of55 years fatty streak was still the sole type of lesion in 0.3 % of men and
an -even higher proportion of women. In contrast to the findings in the aorta, the mean
extent offatty streak in the average coronary artery did not exceed 3-4 % in all age groups.
Fibrous plaque wasfound in over 90 % ofmen over 40 and women over 50 years ofage. The
extent offibrous plaque was greatest by about the age of65 years in both sexes and showed
little change thereafter. The first complicated and calcified lesions appeared in a small
proportion of subjects after the age of 20. The frequency of complicated lesions did not
exceed 50 %, being much lower than that of calcified lesions. Complicated lesions occupied
a very small area (mean extent 0.6 % in men and 0.3 % in women) ; the extent of calcified
lesions in older age groups reached 9-10 % of the intimal surface in both sexes. Coronary
stenosis appeared after age 20 years in men and 10 years later in women, and its frequency
increased with age. There were considerable inter-town differences in the prevalence and
extent of atherosclerotic lesions.

This investigation is based on a study of the three
main branches of coronary arteries collected in five
European towns by means of the uniform procedure
described in Chapter 1. A total of 8719 sets of three
coronary arteries from men and 6989 sets from
women in the age range 10-99 years were studied,
irrespective of cause of death. The material was
divided into 5-year age groups; the overwhelming
majority of groups comprised at least 30 cases.
The main aspects considered were:

1. The time of onset and the prevalence of various
types of atherosclerotic lesions and the change in
their prevalence with age.

2. The extent of various types of atherosclerotic
lesion, their age-related dynamics and sex differences,
and the correlation between particular types of
change.

3. Differences among the five towns in the time
of appearance, prevalence, extent, and course.

4. Comparison of aortic and coronary athero-
sclerosis.

PREVALENCE OF VARIOUS TYPES
OF ATHEROSCLEROTIC LESION

Right coronary artery

As early as in the 10-14 age group, 24% of men
and 41% of women had fatty streak. Subsequently,
the frequency of fatty streak rapidly increased to
reach its maximum by 45 years in men and 55 years
in women; it was present in older persons at about
the same level, being observed in some 80% of
deaths, with a 5-10% deviation in either direction.
Unlike the findings for the aorta, fatty streak
never attained a 100% frequency in any age group.
The proportion of subjects with fatty streak as

the sole type of lesion decreased with age, particularly
after the age of 30 for males and 40 for females.
Yet in 10% of men aged 50-54 years and 12% of
women aged 60-64, fatty streak was the only type
of lesion. Moreover, even in subsequent decades of
life it was still the only type of lesion in 1-3% of
men and women.

In both sexes, fibrous plaque appeared as early
as age 10-14 years, and rapidly increased in preva-
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lence after the age of 25 in men and 35 in women.
It was found in more than 90% of men over 55 and
women over 65. However, until very old age 1.5-
2.0% of subjects showed no fibrous plaque and
about 0.5%. had no atherosclerosis whatever.

Fatty streak with fibrous plaque but without any
other lesions occurred in 50%. of men aged 60-64
and women aged 70-74. There was a slow decrease,
but even in the highest age groups about one-third
of both men and women had only these lesions.
Complicated lesions appeared in a small pro-

portion of men after the age of 25 and of women
after 35, increasing abruptly from 2.4 to 9.0%/ in
males aged 40-44. Thereafter, their frequency
slowly increased throughout the rest of the life,
reaching 30-35%/ for men and 25-30% for women.
Complicated lesions had a prevalence 3-4-fold
lower than in either part of the aorta.
The time of onset of occasional cases of calcified

lesions coincided with that of complicated lesions.
The frequency of calcified lesions increased slowly
until the age of 50 in men and 60 in women, after
which there was a rather rapid rise to 60% in older
age groups of both sexes. Calcified lesions thus had
a somewhat lower prevalence than in the aorta.
Both complicated and calcified lesions occurred
significantly more frequently in men.

Left anterior descending coronary artery

Fatty streak attained its maximum frequency
20 years earlier than in the right coronary artery,
falling gradually from 90%. to 60-70% in both
men and women during the rest of the life. The
frequency of fatty streak only, however, began to
decrease approximately 5-10 years earlier than in
the right coronary artery, particularly among men,
and the older age groups included far fewer persons
with fatty streak as the only type of lesion.

Fibrous plaque, on the other hand, occurred in
12-14% of those who died when 10-14 years old,
and its frequency began to increase rapidly 5-10 years
earlier than in the right coronary artery. Similarly,
the number of persons with fatty streak and fibrous
plaque only also began to decrease 5-10 years
earlier. This decrease, however, was accounted for by
a greater frequency of calcified lesions in young
subjects and by their higher rate in the left anterior
descending as compared with the right coronary
artery. At the same time, there were no marked
differences in the time of appearance and the rate
of increase of calcified lesions in the left anterior

descending as compared with the right coronary
artery.

Left circumflex coronary artery
The time of onset, frequency, and age-related

frequency increase of atherosclerotic lesions in the
left circumflex coronary artery approached those
in the right coronary artery. A noteworthy feature
was the higher frequency of mild atherosclerotic
changes in this artery. Thus, fatty streak only was
found more frequently and persisted in more subjects
of older age groups. The frequency of fibrous
plaque increased much more slowly and at the same
time the number of both males and females in all
age groups with fatty streak and fibrous plaque
only was much greater than for the left anterior
descending and right coronary arteries. Accordingly,
complicated and calcified lesions were met less
frequently and showed a slower rate of increase,
particularly in women.

Average coronary

When the three coronary arteries were considered
together a certain proportion of men over the age
of 40 still had fatty streak as the only type of lesion
in the coronary arteries. This observation applied
up to the age of 80, when 3 men out of 1000 had
fatty streak as the only lesion. Compared with
men, women had fatty streak alone more frequently
at later periods of life. Even in the 60-64 age group
4%/ of women, and in the 80-84 age group 0.5%. had
fatty streak alone in their coronary arteries. In
about 10% of men and 15% of women over 80,
the only types of change were fatty streak and fibrous
plaque only. The frequency of complicated lesions
in coronary arteries did not exceed 50%/, being
much lower than that of calcified lesions. In women,
the prevalence of raised lesions and fatty streak
was lower than in men and this was true also of
complicated and calcified lesions. A comparison
between the three coronary arteries showed that
the prevalence of raised lesions (mainly fibrous
plaque) was highest in the left anterior descending
artery.

Inter-town differences
Since the prevalence of raised lesions was highest

in the left anterior descending coronary artery, the
analysis of inter-town differences was made with
reference to that artery. Age-standardized values
are shown in Table 6.
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Table 6. Inter-town comparison of prevalence (%) of atherosclerotic lesions a in the left anterior descending coronary
artery (age-standardized values)

Town FaSt only FaSt + FaSt FbPI Co Ca Rs St

Males

Malmo (M) 2 48 82 98 23 44 98 26

Prague (P) 1 53 80 99 17 42 99 24

Ryazan (R) 6 64 78 93 8 32 93 15

Yalta (Y) 3 61 84 97 10 36 97 15

Tallin (T) 4 57 79 95 12 38 95 21

Significance R>Y,M>P R>T,P>.M Y,M>T,R P> M, M>P>T, M,P>Y,R P> M, M,P,T> R,
T>M>P Y>P>M Y>T> R Y> R M >T> R Y>T> R Y,M>T

Females

MalmB 8 69 89 91 10 26 91 12

Prague 6 72 84 93 9 24 93 10

Ryazan 21 81 88 77 3 16 77 4

Yalta 12 71 88 85 9 23 86 11

Tallin 12 71 84 86 5 24 86 10

Significance R>Y, R> P,Y, M> P,T P,M>T, M,P, M,P,T, P,M>Y, M,Y,P,
T>M,P T,M,P> M Y> R Y>T,R Y> R T> R T> R

a FaSt = fatty streak; FbPI = fibrous plaque; Co = complicated lesions; Ca = calcified lesions; Rs = raised lesions; St = stenosis

Differences in the prevalence of fatty streak were
generally not very marked. Its frequency was
significantly greater in some male age groups in
Malmo than in Prague, Ryazan, and Tallin, and in
men in Yalta compared with those in Tallin and
Prague. The same was true for females although
in most cases the differences were statistically
insignificant and not always in the same direction
in individual age groups. More clear-cut differences
were observed for fatty streak only, which was met
much more frequently in men and women in Ryazan
and these differences were statistically significant
when values were standardized for age.
The frequency of fibrous plaque was about the

same in Malmo and Prague, where the prevalence
was slightly higher than in the three towns of the
USSR; these differences however were rarely
significant. More conclusive data were obtained
when fatty streak and fibrous plaque were the only
types of lesion; these changes occurred significantly
more frequently in many age groups in Ryazan,
Yalta, and Tallin than in Malmo. Accordingly, the
more severe forms of atherosclerosis, i.e., com-

plicated and calcified lesions, were more common in
Malm6 than in all other towns, Prague occupying
second place and Ryazan occupying the last place
(Table 6).

All the above relationships were found for both
the right coronary artery and the average coronary
values: milder changes occurred most often in
Ryazan and advanced changes in Malmo and
Prague. In the left circumflex coronary artery,
similar, but much less marked tendencies were
observed.

EXTENT OF ATHEROSCLEROSIS

Fatty streak

In contrast to the findings for the aorta, the extent
of fatty streak in the average coronary artery did
not exceed 3-4%. of the intimal surface in all age
groups, being somewhat greater in women than in
men. In rare individual cases, however, the area
of fatty streak comprised up to 15-20%Y of the
intimal surface. Fatty streak reached its maximum
by 30-34 years of age and showed almost no change
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thereafter. It was slightly more extensive in the right
coronary artery than in the other coronary arteries.

Fibrous plaque
In the left anterior descending coronary artery

in men under 30 and in the other two arteries in
those under 35, the area of fibrous plaque was not
more than 7%o, and the 5-year increase in area was
of the order of 1-4%. Later in life, the area began
to increase at a much faster rate, particularly in
the left anterior descending and right coronary
arteries, which showed a 5-year increase of about
8% during the periods between 35 and 55 years.
The area taken up by fibrous plaque attained its
maximum by about 65 years and showed very little
change thereafter. The greatest age-standardized
value was observed in the right coronary artery and
the smallest in the left circumflex coronary artery,
while in the average coronary fibrous plaques
occupied 35%o of the intimal surface.
Among women, fibrous plaque started to increase

at the age of 45-50, i.e., about 10-15 years later
than in men. The rate of increase over 5-year periods
was somewhat smaller than in men and rarely
exceeded 5-6%. It continued, however, during the
rest of life. The largest affected area was observed
in the left anterior descending artery and the smallest
in the left circumflex artery, the mean area for the
average coronary being 23%. The area occupied
by fibrous plaque in women was, on average, 10%
smaller than in men.

Complicated lesions

Unlike the findings in the aorta, complicated
lesions occupied a very small area in the coronary
arteries, only occasionally exceeding 1.5% in males
and rarely attaining 1% in females. Age-standardized
values for women were half those for men. In men,
the largest area was in the right coronary and the
smallest in the left circumflex artery; in women,
the differences were less marked.

Calcified lesions
In men, the area of calcified lesions increased

slowly up to the age of 45 in the left anterior descend-
ing artery and up to age 50 in the right coronary
and left circumflex coronary arteries, after which
there was an upsurge in the rate of increase to a
maximum by 80 years. The maximum 5-year increase
in calcified lesions was 3.6% in the left anterior
descending artery, the area occupied by calcified
lesions in this artery increasing more rapidly; the

age-standardized value was double those for the
right coronary and left circumflex arteries.

In women, calcified lesions began to increase
10 years later than in men, and the 5-year increase
did not usually exceed 2%, even in the left anterior
descending artery, where calcinosis was more
extensive. In men, the area occupied by calcified
lesions in each artery and in the average coronary
exceeded that in women by a factor of 2 or 3.

Raised lesions

The developmental pattern of raised lesions in the
coronary arteries was similar to that of fibrous
plaques, because complicated lesions played no
substantial role in these arteries and the area
occupied by calcified lesions rarely exceeded 10%/,
even in older age-groups (and then only in the left
anterior descending artery).
The age-standardized values indicated that all

types of lesion in the coronary arteries, excepting
fatty streak, were more extensive in males than in
females and all differences were statistically signifi-
cant.

STENOSIS OF THE CORONARY ARTERIES

Stenosis of a coronary artery was occasionally
found in the 20-24 age group among men and the
25-29 age group among women. In men, a consider-
able increase in the frequency of stenosis was
observed after age 40 in the left anterior descending
artery and after age 50 in the left circumflex and
right coronary arteries; in women, a similar increase
occurred 10 years later. Every 5 years the frequency
of stenosis increased in men by some 5-8% in the
left anterior descending artery and by 2-4% in the
other two arteries; the figures for women were
4-6% and 24%/, respectively. Stenoses were most
frequent in the 70-89 age groups among males and
75-99 age groups among females. The artery most
susceptible to stenosis was the left anterior descend-
ing artery, in which stenosis was met with in both
males and females about twice as frequently as in
the other two arteries. Among women, the frequency
ofstenosis was halfthat of men. The age-standardized
values for any coronary artery were 26% for men
and 13% for women.

CORRELATION BETWEEN CORONARY LESIONS

Table 7 shows that there was a high correlation
coefficient between stenosis in any coronary and in
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Table 7. Correlation
lesions

coefficients a of atherosclerotic lesions between coronary arteries and between coronary

Average coronary artery Stenosis

TA FaSt FbPI Co Ca Rs CR CLAD CLC Any C

Average:
coronary: TA 1.00 -0.00 0.94 0.33 0.46 0.99 0.38 0.48 0.42 0.53

FaSt -0.00 1.00 -0.12 -0.09 -0.14 -0.15 -0.15 -0.15 -0.13 -0.16

FbP1 0.94 -0.12 1.00 0.26 0.20 0.95 0.27 0.37 0.30 0.43

Co 0.33 -0.09 0.26 1.00 0.18 0.34 0.33 0.31 0.27 0.37

Ca 0.46 -0.14 0.20 0.18 1.00 0.48 0.47 0.50 0.51 0.50

Rs 0.99 -0.15 0.95 0.34 0.48 1.00 0.40 0.49 0.43 0.55

Stenosis: CR 0.38 -0.15 0.27 0.33 0.47 0.40 1.00 0.49 0.47 0.62

CLAD 0.48 -0.15 0.37 0.31 0.50 0.49 0.49 1.00 0.51 0.88

CLC 0.42 -0.13 0.30 0.37 0.51 0.43 0.47 0.51 1.00 0.61

any C 0.53 -0.16 0.430.370.500.55 0.62 0.88 0.61 1.00

a Correlation coefficients of 0.04 or greater, 0.03 or greater, or 0.02 or greater are statistically significant (P<0.001, P <0.01, or P <0.05,
respectively. CAv = coronary average; TA = Total amount of atherosclerosis; FaSt = fatty streak; FbPI = fibrous plaque; Co = complicated
lesions; Ca = calcified lesions; Rs = raised lesions; CR = right coronary artery; CLAD = left anterior descending coronary artery; CLC = left
circumflex coronary artery; any C = any coronary artery.

the left anterior descending artery (0.88). Coefficients
for stenosis of the left anterior descending and right
coronary arteries were also high (0.62 and 0.61,
respectively). The next highest coefficients between
lesions were for calcification and stenosis (of the
order of 0.50). Coefficients for fibrous plaque and
stenosis were of the order of 0.30. Similar correla-
tions were found between complicated lesions and
stenosis. Those for fatty streak and stenosis were
inverse and low, but statistically significant.

CORRELATION BETWEEN CORONARY
AND AORTIC LESIONS

Table 8 shows that there was a high correlation
between fibrous plaque in the coronary arteries and
parts of the aorta (- 0.5) and for calcified lesions
(0.32-0.40). It was lower between complicated
lesions in the coronary arteries and parts of the
aorta (- 0.2). The correlation coefficient between
coronary stenosis and various raised lesions of the
aorta was of the order of 0.3.
These correlations, although highly significant

statistically, indicate that little can be predicted about
one artery from a knowledge of lesions in another.
An exception is that if coronary stenosis is found in
one coronary branch there is an 80%. chance of

finding stenosis in the left anterior descending cor-
onary artery.
The development of coronary atherosclerosis,

especially as fibrous plaque and raised lesions, was
in men similar to that of the abdominal aorta and in
women similar to that of the thoracic aorta. Com-
parison of the extent of different types of athero-
sclerotic lesions in the aorta and coronary arteries
showed that in men the extent of fibrous plaque was
greatest and similar in the abdominal aorta and
right coronary artery and least in the thoracic aorta
and left circumflex coronary artery. In women, the
extent of fibrous plaque was greatest in the abdomi-
nal aorta and least in the other three vessels.
There were considerable differences in the extent

of complicated lesions in the two parts of aorta and
the coronary arteries, in both men and women. The
extent of complicated lesions after the age of 50 in
the abdominal aorta and 60 in the thoracic aorta was
much greater than in all three coronary arteries.
Quite different relationships were evident when cal-
cified lesions were taken into account. In men, the
greatest extent of calcinosis was observed at all ages
in the left anterior descending coronary artery,
followed by the abdominal aorta, then the right
coronary artery, then the left circumflex artery, and
finally the thoracic aorta. In women, calcified lesions

2
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Table 8. Correlation coefficients a of atherosclerotic lesions between the average coronary and different parts of
the aorta

Average coronary Stenosis
Aorta TA FaSt FbPI Co Ca Rs CR CLAD CLC Any C

ATh TA 0.48 - 0.04 0.44 0.19 0.27 0.48 0.25 0.28 0.23 0.32

FaSt -0.20 0.20 - 0.21 - 0.07 -0.11 - 0.22 - 0.12 - 0.14 - 0.11 - 0.16

FbPI 0.50 - 0.10 0.49 0.18 0.24 0.51 0.25 0.28 0.22 0.33

Co 0.25 - 0.07 0.21 0.18 0.19 0.26 0.20 0.20 0.19 0.22

Ca 0.24 - 0.03 0.16 0.09 0.32 0.24 0.17 0.20 0.17 0.21

Rs 0.51 - 0.11 0.49 0.20 0.29 0.52 0.27 0.31 0.25 0.35

AAb TA 0.54 - 0.04 0.50 0.21 0.29 0.54 0.29 0.32 0.27 0.37

FaSt - 0.30 0.21 - 0.31 - 0.11 -0.16 - 0.33 - 0.15 - 0.20 - 0.14 - 0.22

FbPI 0.48 - 0.07 0.50 0.15 0.14 0.49 0.18 0.23 0.17 0.27

Co 0.30 - 0.10 0.27 0.24 0.22 0.31 0.29 0.26 0.25 0.30

Ca 0.31 - 0.06 0.21 0.10 0.40 0.31 0.23 0.28 0.22 0.30

Rs 0.58 - 0.10 0.55 0.22 0.31 0.59 0.30 0.35 0.28 0.40

AAv TA 0.54 - 0.04 0.50 0.21 0.30 0.54 0.28 0.32 0.26 0.37

FaSt - 0.28 0.23 - 0.29 - 0.10 - 0.15 - 0.31 - 0.15 - 0.19 - 0.14 - 0.21

FbPI 0.53 - 0.09 0.53 0.18 0.20 0.54 0.23 0.27 0.21 0.32

Co 0.32 - 0.10 0.28 0.24 0.23 0.33 0.29 0.27 0.25 0.30

Ca 0.31 - 0.06 0.22 0.11 0.41 0.32 0.23 0.28 0.23 0.30

Rs 0.57 - 0.11 0.54 0.22 0.32 0.58 0.30 0.35 0.28 0.40

a Correlation coefficients of 0.04 or greater, 0.03 or greater, or 0.02 or greater are statistically significant (P < 0.001, P < 0.01 ,or P < 0.05
respectively). FaSt = fatty streak; FbPI = fibrous plaque; Co = complicated lesions; Ca = calcified lesions; Rs = raised lesions; St = stenosis;
TA = total amount of atherosclerosis; CR = right coronary artery; CLAD = left anterior descending coronary artery; CLC = left circumflex
coronary artery; any C = any coronary artery; ATh = thoracic aorta; AAb = abdominal aorta; AAv = average aorta.

were most extensive in the abdominal aorta and then
the left anterior descending artery. There were
practically no differences in the extent of calcification
in the right coronary artery, the left circumflex artery
and the thoracic aorta in all age groups up to
90 years.

INTER-TOWN DIFFERENCES

The total area affected by atherosclerosis in men
was smallest in each coronary artery in Yalta; it was
greatest in Tallin in the right coronary artery
and in Prague in the left anterior descending and
left circumflex arteries. All these differences were
statistically significant in an overwhelming majority
of comparisons. They are summarized for the
average coronary artery in Table 9, which shows
age-standardized values. The values for Prague and

Tallin were higher than those for Malmo. Malmo
had a higher value than Ryazan, and Yalta had the
lowest. The differences for fatty streak were slight
and statistically insignificant in most cases.
Among women, the least atherosclerosis was

observed in Ryazan and Yalta, and the greatest in
Tallin and Prague, these differences being significant
in most cases. No appreciable inter-town differences
were noted for fatty streak.
An identical tendency was observed among men

and women for other types of lesion. The largest area
of fibrous plaque occurred in persons in Prague,
followed by Tallin. The smallest extent occurred
mostly in Yalta, while in Ryazan and Malmo the
extent of fibrous plaque was approximately the
same. Similar relationships were noted for compli-
cated and calcified lesions, the greatest extent being in
Tallin or Prague and the smallest in Yalta (Table 9).
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Table 9. Inter-town comparison of the extent of atherosclerotic lesions a (% of surface) in the average coronary
artery (age-standardized values)

Males Females
Town

TA FaSt FbPI Co Ca TA FaSt FbP1 Co Ca

Malmo (M) 39.5 2.8 33.3 0.8 2.7 26.0 3.8 20.7 0.3 1.3

Prague (P) 48.1 2.7 41.7 0.7 2.9 31.0 3.2 26.1 0.2 1.5

Ryazan (R) 37.5 3.0 32.1 0.3 2.1 23.6 4.0 18.9 0.1 0.6

Yalta (Y) 33.4 2.8 28.2 0.3 2.1 25.0 3.4 19.9 0.2 1.4

Tallin (T) 41.5 3.3 38.1 0.4 3.2 30.7 4.0 24.9 0.2 1.7

Significance P,T>M, T>M,Y, P>T>M, M,P>T> T,P,M>R, P,T>M, R,T,M>P P,T>M, M,P>R T>M>R
R>Y P R>Y R, Y YT> M Y, R Y, R M>T P> R

a TA = total amount of atherosclerosis; FaSt = fatty streak; FbPI = fibrous plaque; Co = complicated lesions; Ca = calcified lesions.

Some deviations from this general pattern between
Yalta, Ryazan, and Malmo did not alter the overall
picture.
These findings were supported by a study of the

distribution of advanced, moderate, and mild forms
of atherosclerosis in the populations of these towns
(Fig. 4); mild forms (up to 15% of the intimal
surface area affected) were more frequent in men
and women in Ryazan and Yalta, whereas advanced
forms (over 50%/) occurred most often in Prague and
Tallin. In Malmo women, mild forms were rarer
than in Ryazan and Yalta, and advanced forms were
less common than in Tallin and Prague, while
moderate forms (16-50%) were more frequent in
Malmo than in the other towns.

Different relationship were found in respect of the
frequency of stenosis in men and women (Table 6).
In men, coronary stenosis was more frequent in
Malmo and Prague, followed by Tallin (the differ-
ences are significant), and much less common among
men of Yalta and Ryazan.

Fibrous plaque was more extensive in women in
Tallin and Prague than in Yalta and Malm6, but
stenosis was equally frequent (Table 6). The data for
each coronary artery separately were very similar.

DISCUSSION

The prevalence and extent of coronary athero-
sclerosis quite clearly increased with age. Examina-
tion of the combined material suggested, however,
that its development occurred in four stages.

Stage I (men up to the age of 24) was marked by the
mere presence of fatty streak and fibrous plaque.

However, fatty streak tended to predominate
(56-88% of subjects in the 10-24 age group).

Stage 2 (men aged 25 to 39) was marked by a
rapid increase in fibrous plaque and by the appear-
ance of all the major atherosclerotic changes
(complicated lesions, calcffied lesions, and stenosis),
which were, however, found in only a small propor-
tion of men (not exceeding 7%/). Fatty streak and
fibrous plaque continued to predominate.

Stage 3 (men aged 40 to 69) was characterized by a
sharply rising frequency of major atherosclerosis
changes and also of stenosis. This was particularly
striking in the prevalence of calcification, which rose
10-fold in this period. At this stage, too, the subse-
quent order of prevalence of different atherosclerotic
lesions was established, to be preserved far into old
age. In men over 50, coronary atherosclerosis was
characterized most often by the presence of fibrous
plaque, followed by fatty streak and calcified lesions.
Complicated lesions were found least often.

In Stage 4 (men aged 70 and over) the prevalence
of the atherosclerotic lesions (except fatty streak)
continued to increase, the rate, however, being
slower than in the preceding period. Calcified lesions
were the most frequent lesion (90%/) after fibrous
plaque.

In women, the situation was the same as in men
with regard to the order of frequency of the different
lesions, but the more severe forms of lesion appeared
more slowly. Also, up to 25 years of age the
predominant lesions in women were fatty streak
and fibrous plaque, and the time of appearance of
calcified and complicated lesions was 10 years later.
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In the highest age groups the prevalence of severe
lesions approximated in the two sexes, although they
remained a little less frequent in women.
From the beginning of the third decade more than

90°Y of both men and women showed some coronary
atherosclerosis. This rate was somewhat higher than
reported from New Orleans by Strong & McGill
(11). Fatty streak, as reported by others (10, 11),
was found even in the youngest individuals. Fibrous
plaque was found in men and women as early as the
second decade, in line with the data reported by
Sternby (10) but in contrast with the data of Strong &
McGill (11), who reported a similar rate for men but
found that lesions did not appear until 20 years later
in women. A similar delay in men in India was
reported by Mathur et al. (6). Complicated and
calcified lesions were found in our material much
earlier than in that of other authors (4, 6, 10, 11).
Even though coronary atherosclerosis increased

with age, we cannot agree with Lober (5) who stated
that it increased at a constant rate. On the contrary,
our material not only indicated that the development
of atherosclerosis has a different rate in different
periods but also included cases with fatty streak as
the only lesion as late as in the seventh decade, even
in men. On the other hand, very severe forms
of atherosclerosis were seen in relatively young
persons.

This notion of change in the rate of development
with time is in agreement- as far as men are con-
cerned-with the findings of White et al. (17). The
fact that the rate of development of coronary
atherosclerosis was uneven, with a rising tendency up
to the fifth decade and a slowing down at later ages,
suggests that age plays merely the role of a support-
ing factor in the pathogenesis of coronary athero-
sclerosis (14). However, we cannot rule out the
possibility that this age group is represented to a
higher degree by resistant individuals, while people
prone to atherosclerosis tend to die of it sooner
(9, 10, 17).

Just as prevalence tended to increase with age, so
did the overall extent of coronary atherosclerosis.
But fatty streak developed differently. Its extent
varied little with age and rarely exceeded 7%4. This
observation differed markedly from the data for the
aorta, where fatty streak reached mean levels three
times as high. Our data did not clarify the possible
role of fatty streak in the development of fibrous
plaque.
Both the prevalence and the extent of coronary

atherosclerosis were different in individual branches,

which is in line with the findings reported by others
(5, 6, 7, 9, 10, 17, 19).

Generally speaking, the left anterior descending
coronary artery showed the most atherosclerosis and
the left circumflex the least, although the findings
varied with age, sex, and type of lesion. The extent of
calcified lesions and the prevalence of stenosis were
greatest in the left anterior descending artery. In
regard to other lesions, this artery shared pre-
eminence with the right coronary artery, depending
on the age, the latter artery being most frequently
involved in older people. Complicated lesions were
most extensive in the right coronary artery, which is
in line with Sternby's findings (10). This difference
with age explains why, for example, Mathur's
findings (6) differed from ours: his material included
only young people. Differences between the coronary
branches were found but were less marked in
women than in men. They show the significance of
local and haemodynamic factors in the pathogenesis
of atherosclerosis (1, 2, 3, 8, 9, 12, 13, 19).
Our data confirmed the well-known finding that

lesions other than fatty streak are more frequent and
extensive in men than in women. They also confirmed
the finding that after the menopause fibrous plaque,
complicated and calcified lesions, and stenosis occur
in women with a frequency approximate to that in
men. However, the extent of coronary calcified
lesions in the aorta in women never reached the
level found in men. If, as is likely, hormonal in-
fluences play a part, they can be only one of a whole
complex of factors.

Inter-town differences in the prevalence and
extent of coronary lesions (Tables 6 and 9) were
generally in the direction of more and earlier severe
lesions in Malmo and Prague and fewer in Ryazan
and Yalta, as was the case with the aorta. Fatty
streak was the only lesion that occurred most fre-
quently in Ryazan, especially in the higher age groups.
An exception was the high prevalence of stenosis in
Yalta women (Table 6). Apart from this exception
the differences were generally most marked in men,
in the middle third of the life span and in the
right coronary artery. This finding may have
implications for epidemiological studies aimed at
detecting community differences. But there are
variations; for instance, inter-town differences in
stenosis were most marked in the left anterior
descending coronary artery and for calcified lesions
in the older age groups.

It seems that inter-town differences were most
marked when the development of atherosclerosis
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was most marked. Nevertheless, inter-town differ-
ences were demonstrable even at an early age.
An attempt was made to relate inter-town differ-

ences in the prevalence and extent of lesions to
water hardness, but the results were not conclusive
and no clear relationship could be shown. It is
possible that water hardness plays a certain role, but
many other factors are concerned and have a greater
influence on the development of atherosclerosis.
Other factors may be connected with inter-town

differences. For example, Ryazan has had a high
influx of rural population in the last few years
because of its growing industries. Vihert & Sedov
have shown that the prevalence and extent of

atherosclerosis in the aorta and coronary arteries are
significantly lower in rural than in urban subjects in
USSR (15). Other possibilities are different physical
activity of occupation or obesity among the popula-
tions of the five towns. As is shown in Chapter 18,
sedentary work is associated with an increased extent
of raised lesions in the coronary arteries and there is
some evidence for its association with an increased
extent of raised lesions in the aorta and an increased
pravalence of coronary stenosis. Obesity is also
associated with coronary, aortic, and myocardial
lesions (see chapter 16), and the subjects from Malmo
and Prague were more often obese than those from
Ryazan, Yalta, and Tallin.

RtSUME

CHAPITRE 3. ETUDE DE L'ATHEROSCLEROSE DES ARTtRES CORONAIRES DANS CINQ VILLES

Deux types de lesions atheroscl6reuses precoces
(trainee lipidique et plaque fibreuse) ont et6 observes
dans les arteres coronaires dans le groupe d'age de
10 a 14 ans. Leur frequence augmente ensuite avec I'age,
plus rapidement dans l'artere coronaire anterieure
gauche descendante que dans l'artere circonflexe gauche.
Apres 55 ans, la trainee lipidique est encore le seul type
de lesion rencontree chez 0,3% des hommes et chez une
proportion m8me superieure de femmes. Contrairement
aux observations faites dans l'aorte, 1'extension moyenne
de la trainee lipidique dans une artere coronaire de
calibre moyen n'excede pas 3-4% pour tous les groupes
d'age. La plaque fibreuse se rencontre chez plus de
90% des sujets ayant depasse 40 ans chez l'homme,
et 50 ans chez la femme. C'est autour de 65 ans dans les
deux sexes que la plaque fibreuse est la plus etendue;

au-delA, elle ne change plus guere. Les premieres 1lsions
compliquees ou calcifi6es apparaissent chez une petite
proportion d'individus apres l'age de 20 ans. La fre-
quence des lesions compliquees n'excede pas 50%, elle
est bien plus faible que celle des l6sions calcifiees. Les
premieres occupent une surface tres petite (extension
moyenne 0,6% chez l'homme et 0,3% chez la femme);
dans les groupes d'age plus avanc-e, l'extension des
lesions calcifiees atteint 9-10% de la surface de l'intima
dans les deux sexes. C'est apres 20 ans chez l'homme,
et 10 ans plus tard chez la femme, qu'apparait la stenose
coronaire, et sa frequence augmente avec l'age. Des
differences considerables de prevalence et d'extension des
lesions atherosclereuses ont ete observees d'une ville a
l'autre.
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