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Figure 1. Cumulative percent mean agreement when judging atherosclerotic involvement of 10 aortas and
] 30 coronary arteries by the gross visual method
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2, Marked plastic counting sheet overlaying aorta
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3. Marked plastic counting sheet overlaying coronary arteries
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4. Estimation of mean atherosclerotic involvement of 283 aortas from Honolulu and Hiroshima by the
gross visual method made by two observers at 1-week intervals
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5. Estimation of mean atherosclerotic involvement of 50 sets of coronary arteries from Honolulu

and Hiroshima by the gross visual method made by two observers at l-week intervals
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6. Estimation of mean atherosclerotic involvement of 47 aortas from Honolulu and Hiroshima by the
point-counting method made by two observers at 1-week intervals
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Comparison of estimates of mean atherosclerotic involvement of 35 aortas from Honolulu by the
gross visual method and the point-counting method made by two observers
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8, Comparison of estimates of mean atherosclerotic involvement of 36 aortas from Honolulu by the
gross visual method and the point-counting method both made by one observer at 2-month intervals
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11.

Comparison of estimates of mean atherosclerotic involvement of 148 aortas from Hiroshima by
the gross visual method and the point-counting method by one observer
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. Comparison of estimates of mean atherosclerotic involvement of 42 sets of coronary arteries from

Honolulu by the gross visual method and the point-counting method made by one observer
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Comparison of estimates of mean atherosclerotic involvement of 157 sets of coronary arteries

from Hiroshima by the gross visual method and the point-counting method made by one observer
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Comparison of estimates of mean atherosclerotic involvement of 14 sets of coronary arteries from
tlonalulu and Hiroshima by the gross visual method and the point-counting method made by two
observers
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Comparison of estimates of atherosclerotic involvement of 76 aortas from Hiroshima using the
point-counting method and six readings for each vessel by the panel method by one ohserver
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Estimation of mean atherosclerotic involvement of 96 aortas from Honolulu and 187 aortas from
Hiroshima using the panel method made by two observers at l-week intervals
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Estimation of mean atherosclerotic involvement of coranary arteries from Honolulu and Hiroshima
using the panel method made by two observers at 1-week intervals
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A COMPARATIVE MORPHOMETRIC STUDY OF AORTIC AND CORONARY ATHEROSCLEROSIS
AMONG JAPANESE IN HIROSHIMA, JAPAN, AND HONOLULU, HAWAII
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SUMMARY. Preliminary to a study of atherosclerosis of the aorta and the coronarv arteries and of
ischemic myocardial disease in Japanese men who lived in Honolulu, Hawaii and Hiroshima, Japan, four
methods were evaluated for estimating atherosclerotic involvement of these vessels. A gross visual method,
a grid method, a point-counting method, and the American Heart Association panel method were compared for
reproducibility by the same observer at different times and by different observers and for sensitivity to
differences in the two populations. The gross visual method was quite subjective and therefore considered
unreliable. The grid method was tedious. fatiguing. and time consuming. The point-counting method was
acceptable for evaluation of atherosclerosis of the aorta but difficult to use when marked and severe coronary
atherosclerosis was present. The panel method was easiest to use and performed at least as well as the
other methods. It was more objective than the gross visual method. It could be used when advanced
coronary sclerosis was present although accurate evaluation of changes in lumen caliber still could not he
made. There was an indication that aortic atherosclerosis was only slightly more severe in Honolulu men
than in Hiroshima men and that coronary sclerosis was significantly more severe in Honolulu men than in
Hiroshima men. However, further study is required to support this last conclusion.
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INTRODUCTION

In an epidemiologic study of atherosclerosis involving
different geographic areas, acceptable standard procedures
must be used for comparing estimates of the extent and
severity of lesions.”” Rickert et al® reported a postmortem
study of atherosclerosis of aortas and coronary and
cerebral arteries among the defined Japanese population
of the JNIH-ABCC Life Span Study? in Hiroshima and
Nagasaki. In the latter investigation, one pathologist
examined and evaluated all specimens using the gross
visual method. Subsequently, an attempt to extend the

study by comparing the degree of vascular involvement-

among Japanese in Honolulu and those in Hiroshima
indicated the need to reexamine the method for estimating
atherosclerotic involvement. In the present investigation
several pathologists studied four methods for estimating
atherosclerotic involvement of the aorta and the coronary
arteries, and compared the involvement among Japanese
who lived in Hiroshima, Japan, with that among a similar
group of Japanese who lived in Honolulu, Hawaii.

MATERIALS AND METHODS

The material used for the methodologic study came from
males and females in Hiroshima and from males only in
Honolulu.  The material for intercity comparison of
severity of atherosclerosis was limited to specimens of
aortas and coronary arteries from autopsies of Japanese
between 40 and 69 years of age, who were born and
lived in Japan, and died in Hiroshima; and those who
were horn in Japan or Hawaii and lived in Hawaii for 25
vears or more, and died in Honolulu. The ages of those
in Hiroshima were based on official governmental records
of birth, and the ages of those in Honolulu were based on
record of birth as certified for military service.

In 1967, 1968, and 1969, pathologists from Honolulu and
Hiroshima met for 2-week periods in Hiroshima, and
simultaneously and independently examined vessels from
the two cities. The specimens were prepared in both cities
according to the standardized procedure described by
Rickert et al.® All of the aorta beginning approximately
2 cm above its attachment to the heart and extending to
its bifurcation. and at least 5em(beginning with the origin)
of each of three coronary arteries (right, left anterior
descending. and left circumflex) were removed in routine
autopsies in the two cities. The vessels were opened
longitudinally and trimmed of adventitial fat. Each aorta
and each set of coronary arteries were then separately
sewn onto sheets of semirigid plastic material and fixed
in 10% formalin without staining for lipids. In the gross
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Figure I. Cumulative percent mean agreement when judging atherosclerotic involvement of 10 aortas and 30 coronary
arteries by the gross visual methed (6 pathologists judging aortas; 4 judging coronary arieries).
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visual and point-counting methods, the following classification
of types of atherosclerotic lesions was used:

Fatty streaks — superficial vellow or yellow-grey intimal
lesions not showing any other type of underlying change:

Fibrous plaques —any firm, elevated, pale grey glistening
and/or translucent intimal lesions; and

Complicated lesions — areas with hemorrhage, ulceration,
thrombosis, or caleification.

Preliminary Study. In a preliminary study, four pathol-
ogists evaluated 10 randomly selected sets of vessels
(aorta and 3 coronary arteries in each set) from eight
adult males and two adult females, and two other pathol-
ogists examined only the 10 aortas. Each pathologist
independently estimated by gross visual inspection the
extent of involvement by type of atherosclerotic lesion(i.e.,
fatty streaks, fibrous plaques, and complicated lesions),
and expressed the result as percent of total intimal area
involved and percent of involvement by each type of
lesion (Figure 1). This method proved to be unsatisfactory
with regard to differences in readings between observers.
Therefore, a systematic study of methods was made for
estimating atherosclerotic involvement of blood vessels.
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Criteria for Methodology. The criteria for methodology
should include reproducibility of estimations by the same
observer; comparability of evaluations by two different
observers; and sensitivity or relevance. With respect to
the last criterion, a method for estimating the degree of
atherosclerosis may be sensitive if it reveals significant
differences in the readings of a series of one type of
vessels but not in the readings of a series of another type
of vessels(e.g., coronary arteries vs aortas). The following
methods were employed for estimation of the extent of
lesions:  gross visual inspection; grid-counting method;
point-counting method; and panel method. Aortas from
184 patients and 199 sets of coronary arteries were used
in studies of the gross and point-counting methods, and
279 complete and 14 incomplete sets of all 4 vessels
were examined by the panel method.

Gross Visual Method. With the aid of a ruler, the total
square area of the intimal surface of the aorta was
roughly divided into fifths and the percent of involvement
by each lesion type was estimated. The unweighted mean
of all lesions in all segments was taken as the percent
involvement for the entire vessel. The mean percent
involvement for each entire coronary artery was
determined in the same way,

Grid-counting Method. This method is used for numeri-
cal integration in mathematics. The aortas were examined
using a sheet of transparent plastic material bearing lines
ruled to form squares 5x5mm. Lesions in the squares
were classified according to types and each square was
categorized according to the predominating state (e.g.,
normal, fatty streaks, fibrous plaques. or complicated
lesions). With the aid of a hemocytometer counter, only
one lesion in each square was counted, and a higher grade
was given to a lesion if it occupied more than half of a
square, This method proved time-consuming, tedious,
and fatiguing and was therefore discarded.

Point-counting Method.” In principle, this is a “Monte
Carlo™ method used in applied mathematics. Readings of
the aorta were made with a flexible sheet of transparent
plastic (Figure 2) measuring 45 x15¢m on which were
printed black points so arranged that any group of three
neighboring points formed an equilateral triangle with
sides lem in length. For readings of the coronary
arteries, a similar sheet of plastic (Figure 3) measuring
20 x15em was used, on which were printed black points
arranged so that any group of three neighboring points
formed an equilateral triangle having sides 0.4em in
length. The number of points overlying the entire vessel
and each type of atherosclerotic lesion was determined,
and the percent for normal fatty streaks, fibrous plaques
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Figure 2 Marked plastic counting sheet overlaying aorla.
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Figure 3 Marked plastic counling sheet overlaying coronary arteries.
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and complicated lesions was derived. In the estimation
of the extent and types of sclerosis of the coronary
arteries, sites of stenosis were bypassed owing to the
difficulty in making estimates, particularly by use of
marked plastic sheets, of the areas of atherosclerosis at
such sites.

Panel Method.'™""  This, in principle, is a ranking
method. A panel of color photographs of aortas and
right coronary arteries arranged in increasing order of
severity of atherosclerotic involvement serves as a
standard with which the vessels to be evaluated are
compared. No attempt is made to estimate the proportion
of fatty streaks, fibrous plaques, or complicated lesions.
(When occlusive disease is sufficiently severe to prevent
longitudual dissection, the changes in the affected vessel
are arbitrarily coded as Grade 7.) Instead, the vessel is
matched to the photographs and the most appropriate
interval is selected as the grade of severity. In practice,
the procedure is very simple and rapid.

RESULTS

Separate and comparative studies were made of the gross
visual, point-counting and panel methods for evaluating
atherosclerotic changes in aortas and coronary arteries.
These are summarized in Table 1.

Gross Visnal Method. Two pathologists each repeated,
after an interval of 1 week, his independent estimates of
atherosclerosis of 283 aortas (187 from Hiroshima, 96
from Honolulu), using the gross visual method (Figure 4).
There was no significant difference between their first
and second readings. Atherosclerosis was more severe
in the Honolulu specimens, but the difference was not
significant.

Two pathologists each repeated, after an interval of
approximately 1 week, his independent estimates of
coronary sclerosis, using the gross visual method(Figure 5)
of 50 right coronary (25 each from Honolulu and
Hiroshima); 49 left anterior descending coronary (25
from Honolulu and 24 from Hiroshima); and 46 left
circumflex coronary arteries (22 from Honolulu and 24
from Hiroshima). There was no significant difference
between their first and second readings.

Point-counting Method. Two pathologists each repeated
after an interval of approximately 1 week, their independ-
ent estimates of 47 aortas (25 Honolulu, 22 Hiroshima),
using the point-counting method (Figure 6). There was
no significant difference between their first and second
readings.
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TABLE 1 SUMMARY OF METHODS USED FOR ESTIMATING SEVERITY OF AORTIC AND
CORONARY ATHEROSCLEROSIS, AND RESULTS

#1 KRORHELUBMRICHETZ27 70— 2BWRECEOREOHE IZH W/~
MEZZLCIZFOESR

Study and Text

Specimens 4 O #

Figure Method* Examinations  Observers Aort C ) Results
Mk & A X ¥k #E ¢ 0 i i 2
p oy [ H # BRESEDOH SR % B R
Preliminary GV 1 6 10 30 Poor interobserver concordance.
1 EWEE QMO — B3 1 TS
IA, IB GV 24 2 283 145 No significant difference between inter-
45 ' observer readings.

R 3BEEORBEHROMICHTEEL L.
il PC 252 2 47 No significant difference between intra-
6 observer or interobserver readings.

A—BMEHEOFHEEOMIILREL 2HEHOF

B MIzbHFEXEL L.
1ITA GV vs PC 1 2 35 No significant difference between inter-

7 observer readings.

ReBMEEORBEEOMCEEEL L.
1B GV vs PC 2t 1 36 No significant difference between methods
8 or readings.

HHAHEOMIC L &AM 00 Mz 6 o

ZL.
1ic GV vs PC 1 1 148 Slightly, but not significantly, higher values
9 for GV.

GVIZk 5 MAIEPLHVANFEETE V.
11D GV vs PC 1 1 118 Higher, but not significantly, different values
10 for PC.

PCIzk 2 Mfliltmu A aEEL L.

[HE GV vs PC 1 1 467 Slightly, but not significantly higher readings
11 by PC.

PCIZ L 3 RHIZCPLMUANFEETE V.
[IIF GV vs PC 1 2 42 Significant difference between observers for
12 GV, but not for PC.

GVTREMRERTOMIIAEEIN S50 PC T

EFE AN
v PCvs P 1 1 76 Coefficient of correlation highly significant.
13 BB (% 00 3R R
VA P Pl 2 283 No significant difference between intraobserver
14 or interobserver readings.

Al —l%EEOFMBOMIZE RE 20EHOMN

oML EFELEL L.

VB P b 2 841 No significant difference between intraobserver
15 or interobserver readings of Hiroshima speci-

mens; highly significant difference between
observers and significant difference between
readings of Honolulu specimens.
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* GV, gross visual method; PC, point-counting method; and P, panel method. GVIZPIRAYFi%: PCItmitilik; P13/ 94 Lk,

** Interval between examinations, approximately 1 week.

1 Interval between examinations, approximately 2 months. M OMERIZH 2 2 H.
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Figure 4. Estimation of mean atherosclerotic involvement of 283 aortas
from Honolulu and Hiroshima by the gross visual method made by two
observers al 1-week intervals,
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Figure 6. Estimation of mean atherosclerotic invelvement of 47 aortas

from Honolulu and Hireshima by the point-counting method made by two
observers at 1-week iniervals.
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Figure 5. Estimation of mean atherosclerotic involvement of 50 sets of
coronary arteries from Honolulu and Hiroshima by the gross visual
method made by two observers at 1-week intervals,
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Figure 7. Comparison of estimates of mean atherosclerotic involvement
of 35 aortas from Honolulu by the gross visual method and the point-
counting method made by two observers.
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Gross Visual vs Point-counting Method. Two pathol-
ogists each made one estimate by both the gross visual
and point-counting methods in a study of 35 Honolulu
aortas (Figure 7). For each observer there was no signifi-
cant difference between the gross visual method and the
point-counting method. Two months later, one of these
pathologists reexamined the Honolulu aortas, adding
another specimen of aorta not included above. There
was no significant difference between the estimates
made at different times (Figure 8).

One pathologist estimated the degree of atherosclerosis
in 148 aortas from Hiroshima (106 males and 42 females),
using the gross visual and point-counting methods(Figure 9).
The gross visual method gave slightly higher values than
the point-counting method.

One pathologist estimated the degree of atherosclerosis
in coronary arteries (41 right coronary, 41 left anterior
descending, and 36 left circumflex) from 42 Honolulu
autopsies (all of males), using gross visual and point-counting
methods (Figure 10). His grading of these arteries was
significantly higher for the point-counting method, but the
differences were 10% or less for 61% of the specimens.

One pathologist estimated the degree of atherosclerosis
in the coronary arteries (157 right coronary, 155 left
anterior descending, and 155 left circumflex) from 157
Hiroshima autopsies (109 males and 48 females), using the
gross visual and point-counting methods(Figure 11). The
grading of his readings was higher by the point-counting
method, but the differences were 10% or less for 97%
of the specimens.

Two pathologists (those referred to above) each made one
estimate by the gross visual method and one estimate by
the point-counting method of 14 complete sets of coronary
arteries from both cities (Figure 12). The pathologist who
had lower values by the gross visual method in the previous
comparison of aortas also obtained significantly lower
values in the gross visual evaluation of coronary arteries;
but there was no significant difference between the
readings of the two pathologists when they used the
point-counting method.

Point-counting vs Panel Method. One pathologist made
one estimate by the point-counting method and six estimates
by the panel method of 76 Hiroshima aortas (Figure 13).
With the point-counting method, the percent of athero-
sclerotic involvement was derived by consolidating the
readings for the various types of lesions. The coefficient
of correlation between the mean of the six panel readings
and the point-counting estimate was 0.89, which was
highly significant (P<0.01).
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Figure 8. Comparison of estimates of mean atherosclerotic involvement
of 36 aortas from Honolulu by the gross visual method and the point-
counting method both made by one observer al 2.month intervals.
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Figure 10. Comparison of estimates of mean atherosclerotic involvement
of 42 sets of coronary arteries from Honolulu by the gross viswal method
and the poini-counting method made by one observer.
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Figure 9. Comparison of estimates of mean atherosclerotic involvement
of 148 aortas from Hireshima by the gross visual method and the point-
counting method by one observer.
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Figure 11. Comparison of estimates of mean atherosclerotic involvement
of 157 sets of coronary arteries from Hiroshima by the gross visual method
and the poinl-counting method made by one observer.
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Figure 12. Comparison of estimates of mean atherosclerotic involvement Figure 14. Estimation of mean atherosclerotic involvement of 96 aortas
of 14 sets of coronary arteries from Honolulu and Hiroshima by the gross from Honolulu and 187 aorias from Hiroshima using the panel method
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Figure 13. Comparison of estimaies of atherosclerotic involvement of 76 aortas from Hiroshima using the point-counting
method and six readings for each vessel by the panel method made by one observer.
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Panel Method. Aortas. Two pathologists using the
panel method independently repeated their estimates.
after an interval of approximately 1 week, of the degree
of atherosclerotic involvement of 283 aortas (96 Honolulu
and 187 Hiroshima). No significant difference was found
between their first and second readings or between the
readings of both pathologists. The mean reading was
slightly higher (P =0.10) for specimens from Honolulu than
for those from Hiroshima (Figure 14).

Coronary Arteries. Two pathologists using the panel
method independently repeated their estimates(Figure 15),
after an interval of approximately 1 week, of the athero-
sclerotic involvement of 293 sets of coronary arteries
(right coronary, 106 Honolulu, 187 Hiroshima: left anterior
descending, 106 Honolulu, 187 Hiroshima: and left
circumflex, 97 Honolulu, 187 Hiroshima). There was no
significant difference between the first and second readings
of the vessels {rom Hiroshima. There was a difference
for each pathologist for all three vessels but in opposite
directions between the first and the second readings of
the specimens from Honolulu. The mean of the estimate
of severity of atherosclerosis was significantly lower for
one pathologist than for the other (P<0.01). The mean
severity of atherosclerosis of coronary arteries was
significantly greater (P<0.01)in all readings for Honolulu
than for Hiroshima.

DISCUSSION

From the onset, it was recognized that the method used
for estimating the extent and severity of atheroseclerotic
involvement of vessels would be fundamental for the
For geographic

it is essential

evaluation of the findings of this study.

comparisens, as all investigators agree,
that the estimations should be reproducible by different
observers, and by the same observers at different times.
[t was obvious that the estimations should reflect accurately
the actual amount of atherosclerosis. The gross visual
method, the first tested, gave consistent results when a
single observer graded the specimens. This was also true
estimations of athero-

there was variation

when observers repeated their
However,
between observers even though the specimens were

sclerotic involvement.

brought together in one place and evaluations by this
method were made under the same conditions for different
observers and on the same day. It was generally believed
that the process of evaluation was largely subjective and

without consistent and fixed criteria of reference.

In search for a more objective and presumably more
scientific method, the grid and, subsequently, the point-

12

ERNZIVBEEOARICEZKE. AWIF. mmses

2EN, 283 (A /v V96, 58 187 ) o K BIR -
BITST7 70— ABIREE (LR EORE I L TH 1R

BMOMBERCTZAFNMT L T/ 54 Ltz & 2T
FIETASA B1IEEE2ENOFEMBEOMIZE,
2, PEOBMBEEOMILERELZLIRDEAE A -
oo RANNLOERICZET 2 FHTEGMELR, EEOFh
LN PHEL - (P=0.10) (F14).

oEk. WEEE 2 LY,
10647, 155 187 fllo

7 W R 2934 (2 v
TER, & 2 00 10610, 050
187f57JO')EHI‘I'F?ﬂ3%- BHUNIA S NVITHL, IE K 187 5
DEREK)ICHEE 3T 70— A BHIRE(LEIz>w T
"’Uliﬁﬁflmf"lﬁwﬁ*ﬂwfhzwf(if LA3mEEENTE
ML C2ETE-24(H15). KEONEOEAE, %
1A E2EOFMOMICHEELZ T bR, F /0
VOBEAOBEIZE, 2o 3B MLE T 5 3§

LHEWTHRBEEOMIZENE 72", S1EEE 20
DFFMOMOEZEMETHOFATH -7, TFo— 4
TRINNRAE (LAE O FREE 1P+ 2 FHEFEME R, 1 AOmm

FHRUIBVTMIDEEREIIE, -4 (P<0.01). &/
WL OFEWMIRIZ &5 7 79— & B8 IRE (CEE O FRRE 2
P 24T OMEIE, FHALTEBOZAEDLE
Bilcwmbh-/2(P<0.01).

z =

FREMHEEIZC»E2FEEZIRMT 3, L 05 2 &,
FRMECBSTAMAOFMOMEREE 552 L XD » 5
ROshTw/i, #HEAOkIEO N2, By 5%
EPMEZT 2 - A8ETY, H—BEEFRL 305
HEELTE--2HBATYH, MESROBRES LK
THAZEIIDVTHTXRTOMREORRAHN—FL T
Wa. HEES, TT O LEHIRGE(LEOEEOBRE
RIEREICKML ZithiEs H;U:LEWhh’+ 3 7.
BT L 2 PIIRAT R T, A% ck-T
%ﬁ@ﬁm#ﬁ&hhtwugﬁﬁmﬁéﬁ%ﬁ%bh
oo BBREEN, T - LRURE(LEOBREIZD W
THMFET 285G LEAMTE- 2. LaL, B
SHMEE LB L TH 3L, HEh 2 —pFIcBo TE—
%fﬂr‘@{.J:T‘F:IL“Ht::mfﬁ’ﬁ*ﬁr:ié%fﬂﬂéﬁ&-:f:
I2TH, BHREHEOMIZZN S -7, ZOFEMELz
*MKF@%#@\,#?¢#MT“?“HEW5
'Zafﬁlﬁ—fl,f:;;f%fﬁﬁ‘ TuiorEI SN L.

MENZHT ST 70— L RIIRE (R ZE O &S & O
1

"’I lj

J:”'%"Eﬁﬂ *Hh, if‘i’a'—'iB/liJ:U'FJri'EI‘}’C‘%J’a%
SEELISNAMERLBET S0, METEE



A 293 RIGHT CORONARY ARTERIES (106 fram Honolulu, 187 from Hiroshima)
HEMIR 293 (4 2 L0 106 i, 8187 A7)

~ ., HONOLULU ]
g i;f B T /1
o=
@ 1 HIROSHIMA |
0 g 7 o A
: , HONOLULU |
W s A,
o # 2
2 HIROSHIMA |
8 iy ) A
B 293 LEFT ANTERIOR DESCENDING CORONARY ARTERIES
(106 from Honolulu, 187 from Hiroshima)
2 TE IR F 7 B 293 I (4 2 L 106 (), 15 8 187 )
a n  HONOLULU 1
S RN A AIAI AR III NI, 7
& &
@ | HIROSHIMA 1
e} 3 . 7|
» HONOLULU |
§f§ P AT, 7
S HIROSHIMA ]
w2 L,
6] B 7 A

C 1284 LEFT CIRCUMPLEX COROMNARY ARTERIES (97 from Henolulu. 187 from Hiroshima)
7 I R 14 B £ 284 fF) (& 7 0 v 978, KM 187 i)

5 HONOLULU |
ﬁ ks b P % / ﬂ
W g
x #
© 1 HROSHIMA |
5 5 7 )
o g HONOLULU |
§ - 7 ZA
i
G L HIROSHIMA | s
@ o Y ot 10 e
= T 7, iz [777] READING 2
552 [0 1Al i
L L L L . 4
0 1 2 3 4 5

MEAN PANEL READING
P g bRz kB T K AT

Figure 15. Estimation of mean atherosclerotic involvement of coronary arteries from Honolulu and Hiroshima wusing the
panel method made by two observers at l-week intervuls.
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counting techniques were examined. The grid technique
was quickly abandoned. In their initial use of the point-
counting method, the observers found it necessary to make
preliminary joint reviews, in order to agree on the
“yellow
complicated lesions,”

definitions and criteria for streaks.”
plaques,” and “ even though their
estimation of the total areas involved showed satisfactory
correlation.  After their preliminary joint review and
agreement on classification of numerous individual lesions,
tests of interobserver reproducibility for each tyvpe of
lesion distinctly improved. For the total area of involve-
ment, the point-counting method gave good correlations

“fibrous

for each observer at different times and for comparison -

of readings by different observers.

In the study of aortas, the point-counting method was
tedious and time-consuming, but quite objective. However,
for coronary vessels. the technique was unsatisfactory
owing chiefly to the difficulty in estimating the surface
area involved by atherosclerosis when the lumen of the
vessels was stenosed or occluded. Consequently, coronary
arteries exhibiting such segmental involvement were not
satisfactorily evaluated by the point-counting method.

When we first tested the panel method, it appeared to be
an attractive method for measuring atherosclerotic involve-
ment. It had the advantages of a gross visual method;
provided a constant and objective, even if unsophisticated,
visual standard for comparison of vessels; and did not
require estimation of the severity of various types of
lesions. In a preliminary study, and without prior
experience, two observers each independently used this
method to make 6 evaluations of 79 aortas. There were
no significant differences between their individual readings
or between the readings of the two observers. In all 6
readings, one observer gave the same value to 46 aortas,
and the other observer gave the same value to 43 aortas.
In addition, by heavily weighing severe segmental involve-
ment, the panel method bypassed the problem of estimating
segmental atherosclerosis of coronary arteries within the
limitations imposed by opening these vessels longitudinally.
Figure 15 indicates that, when the vessels were re-
examined after an interval of 1 week, the maximum mean
intraochserver variation in the evaluation of coronary
sclerosis by the panel method was 0.2 grade, and that the
maximum mean interobserver variation was 1 grade.
These variations appear to be acceptable for geographic
comparisons.

At this point, the accuracy of evaluation of atherosclerotic
involvement by the panel method was questioned. The
vessels photographed for the panel were selected, by a
committee of experts, from a large number of vessels
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which had been ranked for the severity of their athero-
sclerotic involvement. Thus, the standard was prepared
by a gross visual method. Although there is no question
that the degree of atherosclerosis in the vessels of the
panel increases progressively with the index, it is not
necessarily true that the intervals between ranks are

equal nor has the committee claimed this to be true,

2 ranked a series of
He then evaluated them by the point-counting

Using the panel method, Nakashima
77 aortas.
method using a modified Gore Index to determine the total
severity of atherosclerosis for each vessel. A logarithmic
graph of point-counting vs panel methods showed con-
siderable overlapping. Intervals 3 and 5 were quite narrow

and interval 4 was quite broad.

It was originally assumed that the method for evaluating
vascular involvement must truly reflect the amount and
kind of change. Although this is essential for a study of
the pathogenesis of atherosclerosis and desirable for
geographic studies, it is more important that the method
yield reproducible results and be sensitive to differences
in populations.

With all three methods (gross visual, point-counting and
panel) Honolulu men had slightly more severe aortic
atherosclerosis than Hiroshima men, but the difference
Also with all three methods, Honolulu
men had more coronary sclerosis than Hiroshima men

was not significant.

and this difference was constantly significant with the
panel method. These are the expected results*'? but they
also indicate that the panel method performs at least as
well as the other methods for geographic comparison.
No specific data are given on geographic comparisons at
this time because the question of bias must be evaluated.
Because of technical reasons, the source of the specimens
could not be obliterated and the investigators, therefore,
were always aware of the city of their origin. Despite
the original limitations of age. sex, and genetic sample,
the question of case selection must be examined for
possible bias. The relation of atherosclerotic change to
myocardial ischemic disease in these men is still to be
determined. There is suggestive evidence to support the
belief now generally held that coronary atherosclerosis
among Japanese men of American citizenship living in
Honolulu is more severe than among Japanese men living
in Japan, but much more evidence must be forthcoming
before this belief can be accepted as true.
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