TECHNICAL REPORT
RERF TR 7-78

$ B B 5 F

AUTOPSY STUDY OF SMALL CARDIAC SCARS IN JAPANESE MEN
WHO LIVED IN HIROSHIMA, JAPAN AND HONOLULU, HAWALI

LFEbs LU HmoitEFLTWAEBRXKABTO
DEICED S WA/ BRICET S RAE

ARTHUR STEER, M.D,

SHIONG S. LEE, M.D.

G.N. STEMMERMANN, M.D.
TSUTOMU YAMAMOTO, M.D. % 7
GEORGE G. RHOADS, M.D.

KELVIN K. LEE, Ph.D.

El
Haﬁﬁ
RERF
RADIATION EFFECTS RESEARCH FOUNDATION

BEEA M O& R T B W R MR

A cooperative Japan - United States Research Organization

R * # @ M ® # #&



RERF TECHNICAL REPORT SERIES
HEHMEHALREIRE

The RERF Technical Reports provide the official bilingual statements required to

meet the needs of Japanese and American staff members, consultants, and advisory

groups. The Technical Report Series is in no way intended to supplant regular
journal publication.

HEWEKBESEE, BREFIRE, M, HMAMOERIGISLHOBEREI
FBLARBPELHTH D, ERMRSHIRAL CHERAOEERERZTIZAL S LOTIEEY.

The Radiation Effects Research Foundation (formerly ABCC) was established in Aprit 1975 as

a private nonprofit Japanese Foundation, supported equally by the Government of Japan

through the Ministry of Health and Welfare, and the Government of the United States through
the National Academy of Sciences under contract with the Department of Energy.

BA BB R (GEABCC) 1}, BASIELAIHCAHEAL LTRELA, TSR AXRERKFOZENE
L, BEGESEOBRBE, ABRIAILF-FEOBHIETREERLROHMEL L TET 3,



A

Régi/?F BOH B A

RERF TR 7-78

RADIATION EFFECTS RESEARCH FOUNDATION
BoH & BB W R

fir Research Project FR%CEEE 1065

AUTOPSY STUDY OF SMALL CARDIAC SCARS IN JAPANESE MEN
WHO LIVED IN HIROSHIMA, JAPAN AND HONOLULU, HAWALI

LEESs L FHonolwu i BELTWAEABERAEFD
DRICEBYSh A RBILETIIRAE

ARTHUR STEER, M.D.!: SHIONG §. LEE, M.D.2; G.N. STEMMERMANN, M.D.2;
TSUTOMU YAMAMOTO, M.D. ( 1% % )'; GEORGE G. RHOADS, M.D.?*;
KELVIN K. LEE, Ph.D.?

RERF Departments of Pathologyl and Epidemiclogy & Statistics?, and Honolulu Heart Study,
National Heart, Lung, and Blood Institute, Kuakini Medical Center?
BHGREERAEY & L EFEHAAE ., & & U Keakini B+~ 2 —FIL L0,
Fiii& M 7 ¥ 22 FF, Honolulu (L AEFRE HE *

SUMMARY

Japanese men long resident in Honolulu, Hawaii
have significantly more ischemic heart disease,
but significantly fewer small cardiac scars than
men in Hiroshima, Japan. These scars occur in
three forms: 1) small scars in the mural myo-
cardium which account for the difference in
frequency of small lesions in the two cities,
and are of uncertain etiology; 2) areas of diffuse
fibrosis in the papillary muscles. These are
equally frequent in the two cities, and are
associated with advancing age and sclerosis. of
papillary muscle arieries; and 3) focal scars in
the papillary muscles. These are more frequent
in Honolulu than Hiroshima. They are healed
infarcts due to ischemic heart disease and are
associated with a severe degree of extramural
coronary artery sclerosis. Small mural myo-
cardial scars, when present, are usually found in
multiple sites, and are not related to age at death
or heart weight. They are more common in the
presence of sclerosis of intramural small arteries,
but this association does not explain their more
frequent occurrence in Hiroshima. There is no
evidence that they are related to A-bomb radiation
exposure.

INTRODUCTION

In & previous report, Stemmermann et al
showed that recent myocardial necrosis, large
myocardial scars, and atherosclerosis of aorta
and coronary arteries were significantly more
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frequent and severe in Japanese migrants long
. resident in Honolulu, Hawaii than in those who
remained in their mother country (Hiroshima,
Fapan). However, small myocardial scars (less
than 0.5 cm in diameter in histélogic sections)
were more frequent in the men in Hiroshima.
A study was undertaken to determine whether
these small lesions were uniform in type, what
significance might attach to the intercity
differences in the frequency of these small scars
and, if possible, what etiologic factors might be
responsible for them.

MATERIAL AND METHODS

This analysis was restricted to 681 men who were
born between 1 January 1900 and 31 December
1919, and who were studied at necropsy between
1965 and 1974, Added to the previous study’
were 192 autopsy cases (Hiroshima 52, Honolulu
140).

The Hiroshima autopsy subjects are derived from
the Life Span Stucly.2 The necropsies are
performed by the RERF pathology staff after
permission has been cobtained from the family of
the deceased. The place of death might be a
hospital, clinic, or private home.

The Honolulu Heart Study makes a daily survey
of deaths in Honolulu hospitals and in the
Medical Examiner’s office to discover deaths
among Japanese in Hawaii with appropriate
birthdates.  Permission for necropsy is the
responsibility of each institution. If the patient
dies at Kuakini Medical Center, the complete
autopsy is performed by the pathology staff.
If the autopsy is performed elsewhere, a member
of the Kuakini staff attempts to participate in
the dissection of the heart and great vessels.
Most autopsies are completed within 12 hours
of death. The necropsy effort is centered at
Kuakini Medical Center because this institution
has a predominantly Japanese medical staff and
patient population, and is the source of the
largest number of Hawaiian Japanese necropsy
subjects.

The technical methodology was not changed,
but it should be noted that, except for the first
75 Honolulu autopsies, the papillary muscles
were transected, the blocks of tissue being cut
parallel to the base of the heart without inclusion
of the insertions of the chordae tendineae. The
coronary arteries were opened longitudinally
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and the extent of atherosclerotic involvement
was scored on a scale of 1 to 7 using the American
Heart Association panel method.® As in the
previous study,! seven blocks of tissue were
taken from the same sites in each heart. The
histologic sections from each city were re-
examined by two examiners to insure uniformity
of readings.

To recapitulate briefly, the sample sites were:
1) anterior sepium and anterior left ventricle,
2) lateral left ventricle including anterior papillary
muscle, 3) posterior left ventricle including
posterior papillary muscle, 4) right ventricle,
5) posterior leaflet of mitral valve with adjacent
posterior left ventricle and atrium, 6) high
interventricular septum including bundle of His,
and 7) posterior interventricular septum. Myo-
cardial and papillary muscle scars as seen in
histologic sections were recorded separately.
Small myocardial scars were defined as areas of
fibrosis in the mural myocardium of the ventricles
which measured less than 0.5 cm without evidence
of larger scars. Definite replacement of muscle
fibers by fibrous tissue was required (Figure 1A);
interstitial fibrosis was not accepted in this
category. Subtypes of small myocardial scars
were not identified. Fibrosis in the papillary
muscles ocenrred in two distinet forms, as has
been reported by others.*®

Focal fibrosis of papillary muscle was sharply
demarcated, separated from the endocardial
surface by a rim or pallisade of intact muscle
fibers, and usually occurred in the absence of
nearby sclerosed arteries (Figure 1B). Diffuse
fibrosis of papillary muscle was poorly demarcated,
extended peripherally between muscle fibers
and merged with endocardial connective tissue.
It was prominently associated with sclerosed
small arteries (Figure 1C). Both types of papillary
muscle scars might coexist in the same papillary
muscle and could still be distinguished from each
other.

Sclerotic myocardial and papillary muscle small
arteries had narrowed lumens, thick hyalinized or
fragmented walls, duplication and disruption
of the elastica, and marked increase in adventitia
(Figure 1D). Comparison of the hearts of
Hiroshima men exposed and not exposed to
radiation at the time of the A-bomb failed to
indicate any differences between the two groups.6
Radiation was therefore not a confounding
factor in this intercity comparison.
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Figure 1 [4 1

A. Small scar in mural myocardium. Note the fibrous replacement of myocardial fibers. FElastic &
Trichrome stain (x 168).

B. Focal fibrosis of a papillary muscle. Characteristically, it is separated from the endocardium by a
rim of intact myocardial fibers. A nearby small artery is devoid of sclerotic change. Trichrome stain
(x 40).

C. Diffuse fibrosis of a papillary muscle. Note that it is poorly demarcated from the endocardial
connective tissue. It is associated with a sclerosed small artery. Elastic & Trichrome stain (x 80).
D. Sclerosis of a small artery of the papillary muscle. It has a narrow Ilumen. The wall is thick,
hyalinized & fragmented. The elastic lamina are duplicated & disrupted. Verhoffvan Gieson'’s elastic
stain (x 126).
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RESULTS

The distribution of deaths by death certificate
and autopsy causes of death is shown in Table 1,
and by age at death in Table 2. Fatal ischemic
heart disease is significantly more frequent in
Honolulu subjects and they died at a younger age.
The present autopsy study, based on a larger
number of autopsies, shows no significant
difference in distribution of causes of death or
ages in the autopsy subjects when compared
with the previous report.' In both cities, the
autopsied group is representative of the total
series of deaths with respect to age and certified
cause of death, although the autopsy rate is
significantly higher in Honolulu, except in the
youngest age group.

The frequency of five lesions (small mural myo-
cardial scars, diffuse and focal types of papillary
muscle scars, sclerosis of mural myocardial
arteries, and sclerosis of papillary muscle arteries)
are compared in the two cities (Table 3) and by
autopsy cause of death (Table 4), by age at
death (Table 5), by heart weight (Table 6),
and by severity of coronary atherosclerosis
(Table 7). Small myocardial scars are two times
more frequent in Hiroshima subjects, whereas
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the focal type of papillary muscle scar and IR {2 0 517 (3 Honolulu 0t & & 0 F #7850,
sclerosis of papillary muscle arteries are more
TABLE 1 DISTRIBUTION OF DEATHS AND AUTOPSY CASES BY CERTIFIED
CAUSE OF DEATH AND CITY
#1 FECHMSLIUMMRERNEO S OB S L 27ER & L UHR
Hiroshima Honolulu
Cause of Death Deaths Autopsies Deaths Autopsies
No. % No. % No. % No. %
Ischemic Heart Disease 99 7.8 14 5.8 404 29.2 112 25.6
Cerebral Vascular Disease 243 19.2 44 18.1 144 10.4 46 10.5
Cancer 394 31.1 83 34.2 424 30.7 127 29.0
Other 531 41.9 102 42.0 410 29.7% 153 34.9%
Total 1267 100.0 243 100.0 1382 100.0 438 100.0

Excludes 2 cases in Hiroshima and 46 cases in Honolulu with unknown cause of death (For each cause of
death, the proportion of deaths autopsied is significantly (P<0.01) higher in Honolulu).

x xg test significant at P<0.05 for difference in proportion of autopsies by cause of death for Honolulu due
to excess autopsies in other causes of death category. No statistically significant intercity difference in the
proportion of autopsies for any cause of death in Hiroshima.
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TABLE 2 DISTRIBUTION OF DEATHS AND AUTOPSY CASES BY AGE
AT DEATH AND CITY

#2 FECENS L CHRERASO S FECRRER - ikl

. Hiroshima Honolulu

Age at Death Deaths Autopsies Deaths Autopsies

No. % No. % No. % No. %
45-49 22 1.7 9 3.7 45 3.2 13 3.0
50-54 90 7.1 20 8.2 229 16.0 84 19.2
55-39 200 15.8 34 14.0 338 23.7 114 26.0
60-64 383 30.2 73 30.0 362 25.3 108 24.7
65-69 413 325 75 309 330 23.1 90 20.5
70+ 161 12.7 32 13.2 124 8.7 29 6.6
Total 1269 100.0 243 100.0 1428 100.0 438 100.0

There is no statistically significant intracity difference in the proportion of autopsies for any
age group (x: ).

For ages 50-54 (0.05<P<0.01), and ages 55-59, 60-64, and §5-69 (P<0.01), the proportion
of deaths autopsied is significantly higher in Honolulu.

BWFADERBISLTL, TRAFAOTHACRRIGCETMCITEL2ZE 2 (X % ).

50—B54% (0.05< P<0.01) & K (F55— 59, 60— 64, 65— 6O (P<O0.0) DEMBIZEHETH,
HHEA 2 AHOES1E Honolulu OFHFHEZIZE V.

TABLE 3 SMALL MYOCARDIAL SCARS AND SMALL ARTERY SCLEROSIS IN
243 HIROSHIMA AND 438 HONOLULU AUTOQPSIES

# 3 IEBOENH 243F, Honolulu MFIE: 438 &1 2 O MR & K OF

2T R L
Hiroshima Honolulu Interci tzy Test
No. % No. % E
Scars
Myocardial 104 52.0 71 24.1 **
Papillary muscle
Diffuse 129 54.9 246 56.2 NS
Focal 22 9.3 103 23.6 *x
Small Artery Sclerosis
Myocardial 136 56.0 227 51.8 NS
Papillary muscle 163 67.1 360 '82.8 ik

Scars of myocardium are areas of fibrosis less than 0.5 cm in any dimension in absence
of larger scars {myocardial infarction). Percentages based on available number of cases
without large scars.

There are 21 autopsies in Hiroshima and 62 in Honolulu with both diffuse and focal
types papillary muscle scars which have been counted under both headings. Exludes 8
cases in Hiroshima for inadequate papillary muscle specimen for evaluation.

NS, not significant; **P<{0.01
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TABLE 4 DISTRIBUTION OF PAPILLARY MUSCLE SCARS AND SMALL ARTERY SCLEROSIS BY
AUTOPSY CAUSE OF DEATH AND CITY

#4 EHERS X CPMIREREO S SlRcED R - 7

Hiroshima Honoclulu
Papillary . Papillary .

. Muscle Scars (@ SMAll Attery Sclerosis ) Muscle Scars (g2 Small artery Sclerosis %)

ause gf

Death Diffuse Focal Myocardium Papillary Muscle Diffuse Focal Myocardium Papillary Muscle

(129) 22) (136) 163 (246) (103) 227 (360)

IHD 53.3 46.7 75.0 53.3 52.9 62.7 59.8 75.5
CVD 58.7 43 59.6 80.4 60.9 10.9 54.3 89.1
Cancer 64.0 58 62.9 71.9 63.3 7.0 43.0 86.7
Other 435 8.2 43.2 56.5 51.0 15.3 52.9 80.2
Test® NS ¥ NS NS NS i NS *

AThere ate 21 autopsies in Hireshima and 62 in Honolulu with both diffuse and focal types papillary muscle scars

counted under both headings.

bpyeludes those cases with unknown autopsy cause of death (3 in Hiroshima; 5 in Honolulu).

Number in parentheses indicates number of autopsies.

C-Fest for the group of IHD vs the remainder; NS, not significant; *0,01<P<0.05; **P<0.01.
A ERELFICBRAELEMGIAIIIES o N 3FHRMILE G T2, Honeluly T62H N, FHEI T A TR OABETH 412

Hiont,

b SBCTE AW OESHIGRILTHS. (KR 3, Honelulu 5)

SR TF R EERT.

cEMECHELRMBIOHCIVTOEE: NS HETLZV; *0.01<P<0.05; %k P<0.0].

frequent in Honolulu men. Diffuse type papillary
muscle scars and sclerosis of mural myccardial
arteries are of similar frequency in the two cities.

The relation of papillary muscle scars, and
sclerosis of mural myocardial and papillary muscle
arteries to the autopsy cause of death is shown in
Table 4, Neither diffuse type papillary muscle
fibrosis nor sclerosis of small arteries in mural
myocardium or papillary muscles were sub-
stantially associated with the cause of death in
either city. There is a statistically significant
association between the focal type of papillary
muscle scar and ischemic heart disease as the
cause of death. Small myocardial scars are not
included in this table because by definition
they were recorded only when large scars were
not present, thus excluding cases with small
myocardial scars in association with ischemic
heart disease. This restriction was not applied tc¢
papillary muscle scars.

Small mural myocardial scars are irregularly
related to age at death in both cities, especially
Honolulu (Table 5). The diffuse type of papillary
muscle fibrosis and small artery sclerosis of mural
myocardium and papillary muscle are more
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TABLE 5 DISTRIBUTION OF SMALL SCARS AND SMALL ARTERY SCLEROSIS OF MURAL
MYOCARDIUM AND PAPILLARY MUSCLES BY AGE AT DEATH AND CITY

#5 CLEFEELILEM O ERS & O MIRELE O 58 FECRRERE - iRl

* Scars (%) Small Artery Sclerosis (%)
Age at Death
Myocardium? Papillary Muscleb . . b
o without MI Diffuse Focal Myocardium Papillary Muscle
HIROSHIMA
4549 (9) 222 - - 11.1 33.3
50-54 (20) 30.0 27.8 - 40.0 389
55-59 (34) 61.3 394 6.1 58.8 57.6
60-64 (73) 48.3 48.5 4.4 521 61.8
65-69 (75) 63.6 65.3 16.0 61.3 80.0
70+ (32) 52.0 20.6 15.6 71.9 100.0
x2 test for trend * *E R hiad ik
HONOLULU
4549 (13) 18.2 38.5 15.4 61.5 53.8
50-54 (84) 16.1 48.8 19.0 39.3 81.0
55-59 (114) 13.8 49.1 19.3 45.6 77.2
60-64 (108) 30.7 60.2 22.2 49.1 85.2
65-69 (90) 41.8 64.4 34.4 67.8 85.6
T+ (29 16.7 72.4 27.6 69.0 96.6
x2 test for trend  (significant but *% * * b
nonlinear)

28mall myocardial scars were recorded only when large scars were not present. Thus, 43 men with
MI in Hiroshima and 143 in Honolulu were excluded with consequent reduction in base for per-
centage calculation. :

bAs indicated in Table 3.
Number in parentheses indicates number of cases by age
NS, no significant; *0.01<P<0.05; **P<0.01.

a D BEEABEAGEL VBRSO ERLE. o7, BESOLBIEHRIEE & Honolulu @143%

e L 2
b ¥ 3 B

EREO B E R EMMNOEREERT.

NS fHiEFETCH v *0.01<P<0.05; %% P<0,01,

frequent and are strongly related to advancing
age. There is also a significant association
between frequency of focal papillary muscle scar
and advancing age at death.

In both cities the focal type of papillary muscle
scar is more frequent with increasing heart weight
(Table 6). Myocardial small artery sclerosis
increases with heart weight in Honolulu and
decreases in Hiroshima. There is no association
between heart weight and the frequency of myo-
cardial scars or diffuse type papillary muscle
fibrosis in either city.

Cases with focal papillary muscle fibrosis have
more severe coronary atherosclerosis than others
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TABLE ¢ DISTRIBUTION OF SMALL SCARS AND SMALL ARTERY SCLEROSIS OF
MYQOCARDIUM AND PAPILLARY MUSCLE BY HEART WEIGHT AND CITY

#6 D LEGO RS LUEREED S CROER - i

Hiroshima

Honolulu

Heart Weight (g)

<299 300-399 400+

<299 300-399 400+

a6 6y GH M omn asen ey e
Scars (%)

Myocardial? 49.0 41.7 66.7 NS 17.8 24.6 30.6 NS
Papillary Muscleb

Diffuse 53.9 55.8 56.4 NS 55.6 58.1 55.0 NS

Focal 3.9 104 18.2 * 6.0 17.4 44.3 **

Small Axtery Sclerosis (%)

Myocardial 55.4 54.3 509 NS 44.4 49.7 59.7 *
Papillary Muscle 13.5 66.2 67.3 NS 81.2 85.6 80.5 NS

Number in parentheses indicates number of autopsies.
2Small myocardial scars without myocardial infraction (MI cases excluded).

b As indicated in Table 3.

NS, not significant; *0.01<P<0.05; **P<0.01

FIRHOBF IS ERT,

a s ERMIE & b E LI B (L ARTES R BRI 3 ).

b# 3 M.
NS H@T L V; #0.01<P<.05; %% P<0.01

in both cities, the difference being highly signifi-
cant in Honolulu (Table 7). Honolulu subjects
also show an association between the coronary
artery atherosclerosis score and the presence of
sclerosis of mural myocardial small arteries.
There is no significant association between the
mean coronary atherosclerosis score and the
presence of mural myocardial scars in Hiroshima,
but in Honolulu a weak relationship of this type is
noted. Coronary atherosclerosis is not related to
diffuse type fibrosis or small artery sclerosis of
papillary muscles in either city.

Small artery sclerosis of the mural myocardium is
associated with small fibrotic mural lesions in both
cities (Table 8). Its relation to papillary muscle
fibrosis is less consistent. Within the papillary
muscle, sclerosis of small arteries is highly asso-
ciated with diffuse type fibrosis. The apparent
association of papillary muscle small artery
sclerosis with focal type fibrosis in Hiroshima is
probably because 21 of the 22 cases there also
had diffuse type fibrosis.

In both cities mural myocardial scars are found
in approximately the same frequency in all six
areas of left ventricle sampled. When small

7O R (L Honolulu BEFOHAHEEILETTEHES
(# 7). Honolulu @& RE L & 4, IO 77
0 — LRI O FREE & L F BE BREE (L E D TF
ErOWMICMENSbL L ERLTVE, LAY
T, TRWMEEO 77 O — A BELLE O F BT E
CUMBBHECOFEONIIHE 2 ME I 4w A,
Honolule Tx§wv i #HH 5 3. wihofii
FoTh, EHRMED 7 70— 2 5L LR
SRHEAE & 2o 1S SUBAMG A BUIREEALEE & MG AT 2 V.

WL bz, LHBEOSBRE{CE L REMEREE
WHEELOMCIMEF B s (F8). FLEHS
HEEOMEFEE2AEY—HL T, FLEFE
FLTE, ABRECECHSEREELERC
FWMEAH L. BB E W TIRFLIEA /S BIRTE (LiE
LIREHESREEONRIIME»ELITHEH, Zh
Bz s 2ERO b2 BREREE S
AHELEIETHAI.

DEREREE, Mfebls, RELAELED 6 »AT
SHMIIITFRICHAE TRL SN TWA, LEEES
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TABLE 7 MEAN CORONARY ATHEROSCLEROSIS SCORE IN RELATION TO SMALL SCARS
AND SMALL ARTERY SCLEROSIS OF MYOCARDIUM AND PAPILLARY MUSCLE BY CITY

#7 LHELEBOMEES LU BRELE L ERBRO T 70— A1
BEALAE O F 9 SHME 75
Hiroshima Honoclulu
No. of Mean Coronary No. of Mean Coronary
Autopsies Scored Test Autopsies Scored Test
Scars

Myocardialb

Absent 96 2.07 174 2.53

Present 103 2.14 NS 53 298 *
Papillary Muscle®

Absent 105 - 2.16 112 2.98

Diffuse 128 240 NS 192 3.10 NS

Focal 22 2.62 NS 74 4.54 **

Samll Artery Sclerosis

Myocardial

Absent 106 217 159 3.02

Present 136 2.37 NS 174 3.42 *
Papillary Muscle

Absent 72 2.02 61 341

Present 162 2.28 NS 272 3.17 NS

4 Ape-adjusted by distribution of age at death combining Honolulu and Hiroshima autopsies.
bSmall myacardial scars without myocardial infarction.
CAs indicated in Table 3. Significance test done for diffuse vs absent, and focal vs absence of papillary

muscle scars. -

NS, not significant; *0.01<P<{0.05; **P<{0.01.
aHoncolulu (LA OEBESLLE T, FELEREMOFBL L3 ERTEL T2,

bL A HREELE & 4 b 4 v L J A RiH

cEIVR. FREIAGHMMZOXN, BREIFEGERGIORMEI L THEERELT- L.

NS BT % vy *0.01< P<0.05; *% P <0.01

myocardial scars are present, they are found in
three or more areas of the left ventricle in
approximately half of the cases.

DISCUSSION

In the previous study, small myocardial scars
were recorded without distinction as to site or
type. It was concluded that they were significantly
more frequent in Hiroshima than in Honolulu
men. In the present study, scars in the mural
myocardium are shown to be different from
those in the papillary muscles which, in turn, are
of two distinct types. Samll scars in the mural
myocardium unaccompanied by myocardial
infarction (MI) are much more frequent in
Hiroshima subjects. Papillary muscle scars of the
diffuse type are equally frequent in the two cities,
while papillary muscle scars of the focal type are
more frequent in Honolulu subjects. The changes

10

THETIBEE, EHNONEHRISOTELED
3pMHUECAEbBLRATVE,

-

FEOHEE T, CHEEIZOVLT M E G
BIIowTHEL o, LHEEOHE
Honolulu kWL IEENBTOHFERLIEVEVI
EHABRsh . HEOEETE, LHBRoBEIE,
CHEOMEMESRAFET SLBEFOMR L TR
BIEATERTVS., LHHEFEOHFL 2L
BoOBEROSEED, REOo#RFOFI G, H
BUHALEREHEmT L ICECHETS 2 A,
BE f5 E FLBE 5% S 1 Honolulu 335 0 HUE #5540 -
o BB T AECITREMIIHMTE S LI
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TABLE 8 SMALL SCARS VERSUS SMALL ARTERY SCLEROSIS OF MURAL MYOCARDIUM AND
PAPILLARY MUSCLE BY CITY
#8  NEHU O M B & & CILERES OB IRTE LA : iR

Hiroshima Honolulu
Papillary Musclet Papillary Muscleb

Small No. of Mural _— No. of Mural _
Artery Sclerosis Autopsies Myocardium? Diffuse Focal Autopsies Myocardium?® Diffuse Focal
Myocardium % %

Absent 107 38.7 39.0 4.8 211 19.1 51.2 13.7

Present 136 63.6 65.7 13.1 227 30.1 60.8 326

Test ** ** NS * NS **
Papillary Muscle©®

Absent : 72 51.6 2.8 14 78 20.8 6.4 26.9

Present 163 527 71.9 12.9 360 24.7 66.9 22.8

Test NS % * NS b NS

2Small myocardial scars without myocardial infarction. (MI cases — 43 in Hiroshima and 143 in Honolulu excluded).

bThere ate 21 cases in Hiroshima and 62 in Honolulu with both diffuse and focal types papillary muscle scars
counted under both headings.

CExcludes 8 cases in Hiroshima for inadequate papillary muscle specimen available for evaluation.
%2 test done with continuity correction done. NS, not significant; *0.01<P<0.05; **P<{0.01.

AL S b & VL (LIS — KB T3 435, Honolelu TI12143% — WERSF3).

b oOFEE YV THAShABBIEL L VBRAEILENBHE L IIRBHENEDRES T, Honolul TEHTHY, &/
BENFhOGIHTH A 2HZ 501

cHHEF 01 ROLEFEEPF EEED BEMERAL L.
HEEMEL LT BEET-A. NSHET%V; *0.01< P <0.05; »* P <0,01,

in the papillary muscles appear to yield to logical Th5, BRI OCHEErF b2 H BN

explanation. The focal type scars are remaining He, LEMCLES 5N 4. LETEBESES
evidence of MI which also involve the papillary ’ RN

muscle, a more frequent event in Honolulu men. FINVIOBFEHCTHEVRETRDLNE. Zh
This is supported by the statistical association i, BEELFMBELERMROTFo— 4t

between focal papillary muscle scars and severity WAL ORI L OB ORI F0ME I L - THAE
of coronary atherosclerosis. BhTw s

The diffuse type papillary muscle fibrosis is an
aging phenomenecn not associated with ischemic WM FLIS SRAEEE (X, KB M E-CRESE E s
heart disease or coronary artery atherosclerosis BIRG 7 5 O — AERE (LI & SO 2B AT

and independent of the focal type papillary .
muscle fibrosis. However, there is an indication B9, REEILFGHREE e SRAKYZC. LaL,

in Hiroshima that papillaty muscle infarction BT, ESAEESFEET S BEA LR ILEP

(focal type fibrosis) occurs more frequently B GER M SE) OME A L) — BV o & A
when the diffuse type of fibrosis is also present. i
Thus, 21 of 22 Hiroshima subjects with focal fEfEhTes. Z0 k3D, BROMHRETRE

type papillary muscle fibrosis also had the diffuse MG SREORERAD 5 52 A ITHBYES
type. Unlike the focal type, the diffuse type am - s

papillary muscle fibrosis statistically and morpho- HEE & 2R 5 ﬂf“ MR L ﬁ b, REELRE
logically is associated with sclerosis of papillary BB, SErEmCLEBREMNCL, Billead

muscle arteries, which is also age related. hyoh LEGHREECHTFT 5.

The small myocardial scars, by definition not
associated with MI, are a greater enigma. It is LEAEHER, EATHLOBEEEMEFELEIVIE

11
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probable that they are of more than one type,
but subtypes were not categorized. As a group,
small myocardial scars are not regularly related
to advancing age or increase in heart weight.
They are more common in subje?:ts with sclerosis
of small intramural myocardial arteries, but this
does not account for the intercity difference in
small scar frequency. When small artery sclerosis
of mural myocardium is absent, myocardial scars
are 2.0 times more frequent in Hiroshima than
in Honoluilu men; when such small artery sclerosis
is present, myocardial scars are 2.1 times more
frequent. It is notable that small mural myo-
cardial scar in the Hiroshima group does not
relate to the severity of coronary atherosclerosis,
but those in Honolulu hold a significant, though
modest, correlation (Table 7). When present,
small myocardial scars are usually found in more
than one area of the left ventricle. Of those with
myocardial scars, only 26.5% in Hiroshima and
26.8% in Honolulu have scars limited to one area.

Two observations which were not the primary
concern of this study are of interest. First,
sclerosis of intramural myocardial arteries is
associated with a higher score of coronary artery
atherosclerosis only in Honolulz subjects, but
sclerosis of papillary muscle arteries does not
show this association in either city. Second,
focal type fibrosis of papillary muscle occurs
frequently in MI, as evidenced by the presence
of recent and healed infarcts in the myocardium
in the same case.

The difference in frequency of small mural
myocardial scars between the two cities is statis-
tically highly significant (52.0% of the paitents
without M1 in Hiroshima vs 24.1% in Honolulu).
It is worth emphasizing that this difference is
found among men of the same racial stock and
of similar age and, therefore, this difference
presumably originates from varying life-styles
and environments rather than from genetic
influences. There is nothing to indicate that the
presence of these multiple small myocardial scars
affected the function of the left ventricle. As
mature healed scars, they appear to be the
remaining evidence of events in the distant past
for which no other record is available. The
pathogenesis of small myocardial scars remains
undetermined. Perhaps socioeconomical
differences after World War II may explain the
difference in occurrence of small myocardial
scars in the two cities.
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