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ABCC- NIH ADULT HEALTH STUDY HIROSHIMA 1958-60
Cardiovascular Project Report Number 6

HEART SIZE NORM

ABCC—FH RARERE LB
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CRIREWMESR 6 #
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INTRODUCTION

While the fairly close assoclation
between cardiac enlargement and cardio-
vascular disease or hypertension is well
known, standards for delineation of
such enlargement of the heart are not
necessarily clear. A quantitative expres-
sion for cardiac enlargement should,
therefore, contribute much to the study
of heart disease and hypertension. Heart
size standards in various forms have been
provided by many investigators and have
been used clinically to diagnose cardiac
The cardio-thoracic ratio
1 Then,
an attempt was made to describe the

enlargement.
was among the first to be employed.

standard size of the transverse cardiac
diameter as a function of weight, height,

2,3 The mean value of the trans-

and age.
verse diameter of the normal heart may be
expressed4 by a simple formula C N where

C is a numeriecal value.

Obviously, a standard developed for a
particular population cannot be universally
applied and therefore standards developed
in other populations and racial groups are
not applicable for the Japanese population.
Japanese investigators have published
certain data intended for application in
the estimation of cardlac size from routine
chest roentgenograms.5 However, the
purpose of this study was to derive a
standard for the population included in
the Adult Health Study of the Atomic Bomb
Casualty Commission (ABCC). A similar
earlier investigation at ABCC was not
cornpleted.6 The representative samples of
the Hiroshima and Nagasakl exposed and
comparison groups under detailed cliniecal
investigation at ABCC7 offer the oppor-
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tunity to study sufficiently large numbers
of subjects to permit reliable assessment
of cardiae size in a Japanese population.

In this study, radiologically recorded
heart size has been correlated with sex,
age, height, and weight, of subjects within
defined clinical classifications.

DESCRIPTION OF THE SAMPLE

The sample for the ABCC Adult Health
Study is composed of four age-sex balanced
components:

Group 1 Proximal Exposed within 2000
meters of the hypocenter; reported
radiation symptoms;
Group 2 Proximal Exposed within 2000
meters of the hypocenter; reported no
radiation symptoms; -

Group 3 Distal Exposed 3000 to 3499
meters of the hypocenter.

Group 4 Nonexposed Beyond 10,000 meters
from the hypocenter or not in the ecity
at the time of bomb.

The Hiroshima sample totals slightly more
than 13,000 persons fifteen years of age or
older at the time of examination in 1958
and 1959 who receive detailed elinical
examinations at approximately two year
intervals.
divided into 24 examination groups,
designated A through X.
of these alphabetically designated groups

The entire sample is equally
Each month, one

is scheduled for routine clinical exami-
nation at ABCC. This study utilizes data
accumulated in 1958-1959 during routine
examinations for 10 of the 24 groups.

Obviously, if accurate measurement of
heart size is to be attempted, subjects
with ecertain cardiac abnormalities must be
excluded. Following are the criteria
used for screening such subjects from

this study:
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ABNORMALITIES EXCLUDED FROM THIS STUDY

Developmental

Pectus excavatum with cardiac shift
Seoliosis, marked
Kyphosis, marked

lLarge apical fat pad with indistinct
lef't cardiac border

Post-infection

Pleural thickening, marked, causing

distortion of eardiac silhouette

Mediastinal, causing indistinct cardiac

borders

Lateral chest wall, with marked oblit-

eration of costophrenic sulcus

Parenchymal searring, marked, with

cardiac shift

Post-traumatic
Fractures, costal and vertebral

Pneumothorax with cardiac shift

Post-surgical

Thoracoplasty, etc.

Neoplasms causing mediastinal and cardiac
distortion

Mediastinal
Parenchymal

Pleural

0 ther

Pneumothorax, with medi-

astinal shift

spontaneous,

Diaphragmatic deformities, abnormal
{Phrenic

large hiatus

position nerve paralysis,

eventration, hernia,

pneumoperi toneum, pregnancy, intra-

abdominal mass or fluid)

Pulmonary emphysema
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Technical difficulties prevented accurate
interpretation of a few of the chest
roentgenograms and films were excluded if
any of the following were found:

Rotation of patient
Incomplete inspiration
Improper exposure

Superimposition of dorsal spine on
right cardiae border rendering latter
indistinet

Following these exclusions, the remaining
subjects were divided into three clinical
classifications:

Class 1 Without overt heart disease or
hypertension

Class 2 Without overt heart disease But
with hypertension, defined as blood
pressure higher than 140/90

Class 3 With overt heart disease with or
without hypertension. Overt heart disease
was diagnosed clinically with the aid of
electrocardiography according to the
following International Statistical Code

criteria:

CRITERIA FOR CLASS 3

Rheumatic fever (400-402)
Chronic rheumatic heart disease (410-416)

Arteriosclerotic and degenerative heart
disease (420-422)

O ther diseases of heart (430-434) ex-
cluding functional disease of heart (433)
and unspecified disease of heart (434.4)

Ccardiovascular syphilis (023)

Congenital malformations of circulatory
system (754)
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Electrocardiographic eriteria for LEEIZE T 2880
abnormalities:
Frequent extrasystoles, supraventriec- LEE S & OO EE, SIS MM A E

ular and ventricular

EEMEE S CLEE, REEEK

Paroxysmal tachycardia, supraventric-
ular and ventricular

LFEMEME) & & OHLED
At Bt 1 44 5l

Atrial fibrillation and flutter
Nodal rhy thm

TEFETU 9 7
Complete atrioventricular bloek

Bundle branch bloeck Bz e

Intraventricular bloek, unclassified AHOLENTT v 7
Wolfe-Parkinson-White syndrome TANT = F vy - RT A MEER
Ventricular hypertrophy, left, right, B, G EARFOLELR

or combined
S—TETHRFEUTHROEN
5-T depression and T wave abnormali ty

Lo 5 RE 1M

Myocardial ischemia

Myocardial infarction L ZEE

Final composition of the sample is shown - 4 ol e TN S
by age, sex, and eclinical classification £113, BAORMENE Fp, 1, HIU

in Table 1. 1 R = | i e
TABLE 1 SAMPLE FOR STUDY OF HEART NORM, HIROSHIMA, BY AGE, SEX,
AND CLINICAL CLASSIFICATION
#1 LEoOKE =2OEEEFROREA; Fh, e L CEESHEN, EE

SOTAL CLINICAL CLASSIFICATION [EHETH
REE it CLASS 4740 1 CLASS 4740 2 CLASS 7% 3
8 MALE FEMALE MALE FEMALE MALE ’FEMALE MALE FEMALE
5 ES E: s H: L %= ] B ks

10-19 94 118 78 113 13 [ 3 [ k| 3

20-29 188 | 208 162 201 18 5 ‘ 8 2

30-39 147 336 120 oz 19 21 i1 13

40-48 192 358 133 250 46 a0 | 13 18

50-59 233 358 1120 11 90 130 | 31 50

60-69 191 212 73 70 85 89 33 53

70+ 61 80 ] 11 a3 44 | 22 25

TOTAL &t 1108 1671 684 1125 [ 304 as2 ! 118 164
METHOD % &
CARDIAC MEASUREMENT B :

CREOBE

In this study measurements are bhased on
the frontal cardiac silhouette. Routine ZOFEE B TIE, LR OB %

examination of the chest consisted of +3. BEMERE L, BAHE 74 VLED
iEBEET724 v F & L, A X14X1T4 ¥ F O laéE

obtaining 14 x 17 inch posteroanterior and
lateral chest roentgenograms at a target-
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film distance of 72 inches. The maximum
transverse diameter of the heart which is
obtained from the posteroanterior roent-
genogram was considered most practical for
deriving a standard which could be applied
in routine roentgenographic examinations of
" The fact that data obtained

from this investigation could have prac-

the chest.

tical application in interpretation of
routine chest roentgenograms of the
Japanese population made other more
complicated methods of measurement seem
less desirable. This transverse cardiac
together with other
related data obtained from clinical

s tudy,

diameter was applied,
to devise formulae,.
DERIVATION OF STANDARD

Analysis revealed no difference in heart
size related to radiation exposure status,

distal,
nonexposed groups were combined.

therefore the proximal, and

Heart
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size data for clinical classifications S&, M, hE, BE, bLUERIICEG
1 and 2 were tabulated according to sex, L7z, (1)
weight, height, and age. (Figure 1)
FIGURE 1 HEART SIZE FOR CLINICAL CLASSES 1 AND 2 BY WEIGHT, HEIGHT, AND AGE
M1 BESHlIPEIUC2EZEFILMOAkE &; BEH, &b &L UERHH
150 T T T T T T T T T T T T T T T
WEIGHT HEIGHT AGE
1 & & L B &
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RTe il
: e
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h o i
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E e
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- a1 Hi o o B
-
T g il B
— Male 5
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100 i b L | L 1 . 1 I L L L I | I
80 100 120 140 56 58 BO 62 B4 6B 20 in 40 50 60
POUNDS F ¥ F INCHES 4 ¥ F YEARS i
CLASS 1 - Without overt heart disease or hypertension
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In general, the quantitative relations

in Figure 1 show:
leart size increases with weight
Heart size is not affected by height
Heart size increases with age

These trends are similar in clinical

1 and but with a
constant difference in the level for each
age and weight class.

classifications 2,

The intercorrelations of weight, height,
and age were investigated as shown in

Figure 2. Heart size data for weight,
height, and age specific groups for
clinical eclassifications 1 and 2 were

plotted separately by sex for each of
the tabulated variables.
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FIGURE 2 HEART SIZE FOR UEINlCﬁL CLASSES 1 AND 2 PARTIALLY SPECIFIED
FOR EACH VALIABLE
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Figure 2 illustrates these points:

Heart size increases with weight when
height or age is specified;

Heart size decreases with height when
weight is specified -- a trend obscured
in the previous figure considering heart
size by height only; .
Heart size increases with age when
weight or height is specified;

The different lines on each chart, which
represent different values for the
variable being fixed,
parallel.

are generally

Thus, in computing standards for heart
size the following formula seems appro-
priate:

Heart size = weight factor + height
factor + age factor '
The variance of heart size may be
partitioned into components representing
each of the three factors shown in the
formula plus a residual component which
cannot be accounted for by these factors.
An

balanced subsample supported this partition

analysis of variance applied to a

of variability as well as the linearity of

the relation. (Table 2)

Thus, the problem is reduced to the
determination of constants a, &, v, and 3
in the linear relation:

HD = aW + S8H +

where HD, W, H and A denote heart size in
transverse diameter, weight, height and age
respectively while 5 is a term specific to
the individual. This is the same formula
earlier adopted by Hodge and Eystn’ﬂ:r.::l
Another HD=Cons t. xJﬁr

form Trhas been
proposed by Unger]eider.4 The heart size

versus weight-height ratio curve shown in
Figure 3 tests the fit of this formula.
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TABLE 2

ANALYS|S OF VARIANCE FOR HEART SIZE
#2 LEOKESDOSESR

MALE 5 FEMALE Uy
SOURCE OF SUM OF DEgiEES MEAN F RATIO SUM OF ﬂEggEES MEAN F RATIO
VARIANCE SOUARES ..l SQUARE SQUARES Bt o s\u{unlns
ol “®oM  BEE gl Pk “ROM BHE g Pl
WEIGHT [ ] 2723. 46 3 907.82 12.8 *=» 8059.84 3 2686.81 42,5
s Wi 2604, 01 1 2604.01 36.7 ** 7986.83 1 7986.83 126.6 **
L] 117.04 I R e N 1.65 GA.88 1 GB.BA& 1.09
W3 2. 41 1 7,41 - 4,15 1 4,15 &
HEIGHT (H) 157.75 2 7B. B8 .11 B08.57 2 404.28 G.40%*
a5 Hy 115. 56 i 115.56 1.63 731. 53 1 731.53 11.5Q8%
Ha 42.18 1 42.18 i T7.04 1 77.04 1,22
AGE (A 9648, 38 3 322.19 4, Of** 1909.09 3 B36. 36 10, 10%+*
i A 940.80 i 940.80 13.26%% 1812.25 1 1812.25 28.8 #*
Ao 5.05 1 5.05 - 45.05 1 45.05 -
ﬂg 22,52 1 2.0.::852 = 51.80 1 51,80 =
W ox H 338.67 B 56.45 - 333. 38 6 55. 56
H x A 198. 50 B 33.08 - 586, 14 B 97..68 1. 58
A X OW ! 3B3. 12 g 40. 35 = 1120.14 g 124,48 1.87%
W x H x A 1326..78 18 73.11 1.04 1130.07 18 72..20 1 T4
W H A 608BG.63 47 13947.24 47
RESIDUAL #%2 | 3406.00 48 71.40 = B. a4’ 9098, 25 48 §3.10 = 7.88°
T0 TAL it | 9492.63 95 23045, 49 95

«slighly significant

* Significant

P<. 01

MEICHRE

L01<pg. 05 HE

Wi. Hi. A{; Components linear to W,H,A. W, H, A ZHfl+ 208
Wy, Hz, Ap; components quadratic to W,H,A. W, HLAD —#E|IZEHR+ 2
W3, Ag, ; components cubic to W,A. W, A= |ZLF+ 5m
FIGURE 3 HEART SIZE IN RELATION TO WEIGHT/HEIGHT RATIO FOR FIXED WEIGHT CLASSES
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Discrepancies between curves for various

e OREOEIZE T 2888~ L Tw
s bl i}i‘tc@t:hh‘éct I3z, BEF L
CRELHlAGHE-—D 0TI L UT,%E

weight values suggest that the affects of
weight and height cannot be completely
accounted for by a single combined variable

as expressed in the previously mentioned? FPrUhEORELE2IIRHHTE LW LR
formula CA 7 {r+ Some modification to reduce mEF 3. 2 G’)ﬁt\;@m&d BT BEDI, BB
discrepancies may be possible but was FREOE LNz 22102837235, 2 h
not attempted. HRL LD 5 1.
Another current method 1is use of the B rCHOwLRATWVWAE 5 —20 ik
12 - a5 \d-a

cardiothoracic ratio. While this may have i B Bl R T DT T —
an advantage in that it is less affected 1Lﬂﬁf» H'M:J.E:J)»FIIR C);)% ; <ALy HE
by error in measurement, it does not take L IREOBEAILBD L0 20 RIEA
into consideration differences in body b5, FEOEFEEEATVEV. - T,
build. The linear form, therefore, was ZZTIEMEMESEEERL .

adopted here.

_ _ BEIK L OB S OB R AR L E
In addition to fitting the linear

formula (I) to the data for Class 1 A3 2204, MKSH2 OBREIZLEY
subjects, it appeared desirable to apply EiEEAEMA~ L, coANEBEHTE NS

the formula to Class 2 subjects, with some J [ y =l
4 FLweBEbhnz, RIWWRLAELIIZHEZD

appropriate modification. Since variations

in heart size in hypertensive Class 2 EMEMEEEE LT3 LR E x0ENRITS
subjects parallel variations in Class’1 1 OWBEE I ZBTAIENMLPITLTWV 225, B
subjects as shown in Figure 1, the term €B

may be added to describe the variations in EVCOEEMAZZ LINE - THEIZ ST SEN
Class 1 and Class 2 simultaneously, with Rz ELT LA TES. 22T XEHD

€ a constant to be determined from the

D N X X, 81 iB=
data while B = 0 for Class 1 and B = 1 for S RESNS EH, Bl LR 0

Class 2. Thus, the curve (II) may be D2 TIEB=1¢9 5. P LT, RO
applied: HEHTE 5.
HD = oW + SH + A + § + €B (I1)
In determining values for the constants KMz T2 EHe,B,Y,d B Lfenfid

a, B ¥ & and € in equation (II) differ-
ences hetween observed and computed cardiac

LIRSBEOBREMR LT EEOEzRMIT S5 L9

diameter were minimized as follows: RELE T4HBB,
% 2
¢ = - Z (AD - HD) N = Number of cases
N obs comp k¥
The usual least squares computation EEORDAEZOHEREHRXIZLE - TRAD
procedure provided the following result: oy e

i = 135.9 + 0.5109W - 1.2620H + 0,2408A + 4.427B for Males %
T 124.7 + 0.4650W - 1.0680H + 0.2612A + 3.289B for Females &

where the unit for weight is pounds; for
height, inches; years for age; and milli- zoT, REWERY F, BEEA vF, FEIEE

meters for heart diameter. If kilogram LR T ED L7, kb EUemTEFRFhH
and centimeter values are to be used for

10




weight and height, the

computation may be presented as follows:

respectively,

HD =

FESIUGELELTHESIHER IR &
2% 5.

135.9 + 1.1265W - 0.48685H + 0.2408A + 4,427B for Males 5

124,7 + 1.0253W - 0.43047H + 0.26124 + 3.289B for Females #&

0 for Class 1 and
The
standard deviation of observed heart size

Again, the value of B =

for hypertensive Class 2, B = 1.
minus standard heart size, or the minimum
value of ¢, is estimated as (9.4mm)2 for
males and (8.7mm)2 for females.

Total variance for transverse heart
diameter was (12.4 mm)z. The values for ¢
shown above are approximately half this
figure. The residual variance for heart
diameter after eliminating the effects of
age, weight, and height was (8.2 mm)2 i
very near the values for ¢ shown above,
This comparison shows that the proposed
formula provided a good fit. The adequacy
of the proposed formula also was checked
for various specified subgroups. In
Figure 4, the deviations between observed
and computed values are plotted against
weight, helght, No residual trend
is apparent with regard to any of the
three vaiables.

and age.

22Ty, #H1ITIEB=0, GOEEHOFHE?2
TIEB=1&95. LD K& x DB - Ei
HMEDEOHREHERE, T4 bbb DRIMEIZHEH
(9.4mm)2%, LA (8.7mm)% & % 5.

LR o 258 (12.4mm)2 TH - 72 .
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Wb ER AT L7, M4z, BgEfLEERlEOR
ZENRE, GRELIVEBIIDVTERLTHS.
INs3IonEHOMNAIZO VT, BEN—F
DI E & > T W5 EIFED 5%,

FIGURE 4 DEVIATION OF OBSEVED AND COMPUTED HEART SIZE BY WEIGHT, HEIGHT, AND AGE
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INTERPRETATION OF THE TERM 'WEIGHT'

In this formulation the body weight has
been interpreted as a part of normal change
relative to the individual body build.
However, it is apparent that weight beyond
a certain range may be interpreted as
obesity, and it is possible to introduce
an idea of a standard weight, presumably
Thus,

cardiac enlargement due to obesity is

as a function of height and age.

considered abnormal and the formula for
deriving standard heart size, can be
modified by substituting standard weight

value for actual weight.

For such modification the height-specific

mean value of weight is shown below for the

same sample without detailed discussion:

in the pound-inch system,

W. = 3.32H - 90,92 for Males %

s

in the kilogram-centimeter system.

ws = 0,593 - 41.234 for Males

This formula is,
and makes no attempt to

of course, merely
descriptive,
distinguish hetween cardiac enlargement
associated with obesity, and cardiac

enlargement associated with a large frame.

NOMOGRAPH
DEVIATION

FOR STANDARD HEART SIZE AND

The nomograph devised for computing
standard heart size for each sex utilizes
five parallel vertiecal lines labeled
height, weight height plus age,
standard heart size. Height in centimeters
and inches, and weight in

age, and
age in years,
kilograms and pounds are registered on the
vertical scales so designated.

The first connecting line is drawn
between the points registered on the
individual height thus
providing an intersecting point on the
height plus age scale.

and age scales,

The second con-

5

12

HEQHEOER

COERIZEVTIE, KEL, EADOKEBIC
MERELTHLhZEF2ZEo s &l L 2.
LAL, o35 —EOHEZ Z 2 ~HHE % LW &7
L, BEHERE & v ) N E EA =B RS
UEEOMRE LT, 2 s I 1350
[T R = W = N
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M 0 S DFEHEMR 0 5 SN A B E -
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ZHhEILBILEEMEZ LB,
It AR EOEHMER L THE <. FHaHM
& #H <

For k=4 FHOEE

3.21H - 81.04 for Females ¢

kg —emdll O B &
0.573H - 36.753 for Females X«
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necting line is drawn from the point
registered for weight through the point
registered on the height plus age scale and
extended to intersect the vertical scale
labeled standard heart size.

The nomograph for computing per cent
deviation from standard heart size utilizes
IN.!
scales labeled observed heart size,

an shaped diagram composed of three
per
cent deviation, and standard heart size,
The observed heart size and the pre-
viously computed standard heart size are
registered on the approprilate scales.
The line drawn between these two points
intersects the oblique line to provide
registration of per cent deviation from

standard heart size.

This nomograph procedure is 1llustrated
in Figure 5.

EDER+EBR EOMALHH 2 O
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FIGURE 5 PROCEDURES FOR USING HEART NOMOGRAPH
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HEART SIZE RELATED TO
HEART DISEASE

HYPERTENSION AND

The use of heart size data is illustrated
in Figure 6 where the range of cardiac
enlargement is related to hypertension and

overt heart disease.

BIESLTLORERFICEIZILROAE X

H6lx, EFHEIEII3LBOAE SOSTF
FLUBHZOUOBMELZETIEDIZoVTLIE
DOIEKE %R T.

FIGURE 6 DISTRIBUTION OF RELATIVE HEART SIZE
B16 HMOKD KE SO5A0E
CLINICAL CLASSIFICATIONS 1, 2, AND 3
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HEART SI1ZE PER CENT DEVIATION FROM STANOARD

Lok s 2,

The association of cardiac enlargement
with hypertension and heart disease is
found in subjects of all ages, as shown in
Table 3,

reater with advancing age.
128 g ag

and prevalence appears to become

Figure 7 shows the relationship of heart
size and blood pressure for subjects with

and without overt heart disease.

IFor subjects without heart disease,
heart size increases linearly with blood
pressure.

However, for subjects with overt

heart disease the points are located above
the straight line in Figure 7, indicating
there are at least two factors associated
high blood

another something specific

with heart enlargement; one,

pressure; to

overt heart disease,
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RELATIVE HEART SIZE

TABLE 3 PREVALENCE OF HYPERTENSION AND HEART DISEASE
BY RELATIVE HEART SIZE, AGE, AND SEX

£3  EMELEH & COCREEDOHE, MMM Lo kxS, ER £ UM

PREVALENCE OF HYPERTENSIONT PREVALENCE OF HEART DISEASEY
SEX AGE i I [E AF 0 7 $E LR AR
o o s RELATIVE HEART S1ZEMIAMATLIEO KEE|RELATIVE HEART S| 2ZEfHGHAIL D K %&
<5% 5-10% ] 10%+ <5% 5-10% l 104+
f 10-29 11 18 36 2 5 14
MALE 30-49 22 33 36 5 9 R
i1
50-69 48 B2 85 1" 13 a2
10-29 3 1 1 1 4 7
FEMALE {30-49 18 21 41 2 9 21
&
= 50-69 49 66 84 10 32 ag

felood pressure higher than 140/00.
HME A 140 79081 | o 2

FIGURE 7 RELATION BETWEEN RELATIVE HEART SIZE AND BLOOD PRESSURE
7 fHAM Lo KE S & EE o BME
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COMPARISON WITH OTHER DATA

Heart sizes reported for various popu-
lations were compared, although differences

in deriving the standards do not allow

L DEF & D IR

BEORDHAE 5 T b 20 EHELEEIT

precise comparison.

T & VA,
Lok &

Table 4 appears to suggest larger heart

sizes in normal Japanese than in the United

States population.

TABLE 4

7
AL AR & v

2k ad, KEAXYE, EHEEAADH
Ak 3 1ZBEbNE.

COMPARISON OF HEART SIZE DATA REPORTED FOR VARIOUS POPULATIONS:
FOR SPECIFIED WEIGHT AND HEIGHT CATEGORIES

ZEERLTY

Bro AOEFIz2wTHEsAE
BB L TH .

TRANSVERSE DIAMETER

4 ZFHoOANEHZOovTHEEALZLBOKE20BEROLE,; HEOERBE S I UFHSEX S I 2 HE
[ JAPANESE POPULATION UNITED STATES POPULATION
H Ao g H K [ o) B HE[H
/2\ g =LL_|=-|
WEET RS PRESENT STUDY 4[IMEFFR | YOSHI TOSHI Edll HODGE, EYSTER UNGERLE | DER
o 7 AGE & 5 40 AGE FHiE 60 AGE AND AGET- @540 | AGEE@BG0 AGE AND
SEX UNSPECIFIED SEX UNSPECIFIED
MALE |FEMALE| MALE |[FEMALE s kU SEX UNSPECIFIED Efgd & U
% S 7 S 14591 38 5 52 PEBI IR R I
Pound Inch mm mm mm mim mm mm mm mm
58 123 120 128 125 116 109 111 112
100 <{52 118 115 123 121 112 107 109 108
64 113 111 118 116 108 105 107 105
58 134 128 138 134 127 116 118 122
120 ={62 129 125 133 130 123 114 118 118
64 124 120 128 125 118 112 114 115
58 144 138 148 144 137 124 126 132
140 c{sz 138 134 144 138 132 122 124 128
64 134 130 139 135 128 120 122 128
SUMMARY
Utilizing the information obtained from ©w iz
the detailed eclinical examinations of f
subjects seen at the Atomic Bomb Casualty
Commission, standard heart size determi- ABCC 2 ;;[—};5*&*&?0)5?%? R TG
nations in the Hiroshima population are pE s
o RERAER VT, EBOBADERIZH 150

provided.

express the normal transverse cardiac
P
obtained from

di ameter,

X MUE T
n XJ < =
postercanterior chest roentgenogram, in 5

= feh L P H - ==
relation to weight, height, and age. The T & B L O
analysis was made for each sex separately. Mz iT R S T

Values computed by
are regarded as standard
NDeviations from the standard are inter-

normal group,

g mm.

using this

the

heart

A formula has been devised to

routine

formula

size.

with a standard deviation of
When this standard was applied to i

I it

16

g k& &
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preted as individual variability in the LRI
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abnormal subjects, a high correlation
hetween the relative heart size and the
blood pressure or the presence of overt
For this
reason, the relative heart size for this

heart disease was evident,.

standard should prove useful, together with
other related factors, in the diagnosis and
investigation of cardiovascular disease.

A nomograph has been devised for prac-
tical use.

FEEMEE 2 EHAZLBEAFEOEREL ORH
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