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A paper based on this report was published in the following journal:
ARG T RYRTROMECHELIAL

Hiroshima Sanfujinka Tkai Kaishi —J Hiroshima Obstet Gynec Soc 6:12-23, 1967

EDITOR'S NOTE
MEE T

This report was prepared by Professor Tabuchi et al of Hiroshima University as a Welfare
Ministry Scientific Research Assignment on the Epidemiological Study of Microcephaly directed
by Dr. Masanori Nakaidzumi, Senior Consultant to the Director, ABCC.

The results of clinical findings are presented along with comparisons and discussion of the
ABCC data and reports concerning the subjects of the study.
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CLINICAL FINDINGS ON IN UTERO EXPOSED MICROCEPHALIC CHILDREN
BARRBEBRANBEOCBREKN B IC D0V T

DRAFT FOR REPORT CONCERNING ASSIGNMENT ON “EPIDEMIOLOGICAL STUDY ON MICROCEPHALY”
IN WELFARE MINISTRY'S SCIENTIFIC RESEARCH

(EEERFEMREIATHEOEFONE | o sARETEE)

INTRODUCTION

During the period from 1963 to 1966, we conducted a
survey on children exposed in utero in Hiroshima with the
assistance and cooperation of the Hiroshima A-bomb
Casualty Council and the Kinokokai organized for the
purpose of protecting exposed microcephalic children.
We were able to locate 44 cases of microcephaly and
the results obtained have been reported.

Recently (July 1966) the Welfare Ministry's “Epidemi-
ological Study on Microcephaly” was initiated under the
leadership of Dr. Masanori Nakaidzumi and I (Tabuchi)
was assigned to the study on “Clinical Picture of Micro-
cephaly.” Therefore, I decided to investigate in utero
exposed microcephalic children in Hiroshima to clarify the
following two points: Can the cause of microcephaly be
assumed to be due to A-bomb exposure 7 Are there
any other clinically detectable late disturbances among
in utero exposed microcephalic children ?

As a first step, the results so far obtained were compared
for reconfirmation with the reports of ABCC. Secondly,
with the cooperation of the Hiroshima A-bomb Casualty
Council and " Kinokokai,” we hospitalized microcephalic
children, who were willing to undergo detailed exami-
nations, in two groups, one group in September 1966
and the other in November 1966, with the permission
and under the leadership of Dr. Wada, Director of the
University Hospital. Examinations were made by Prof. Wada
(Internal Medicine), Prof. Uchino (Internal Medicine,
Research Institute for Nuclear Medicine and Biology),
Prof. Konuma (Psychoneurology), Prof. Yamura (Derma-
tology), Prof. Kato(Urology), Prof. Dodo (Ophthalmology),
Prof. Kurozumi (Otorhinology), Prof. Tsushita (Ortho-
pedics), Prof. Koyama(Radiology), Assistant Prof. Tanaka
(Dentistry) and Assistant Prof. Arima (Pediatrics, Toho
University) to determine whether there were any clinically
detectable evidence of degenerate changes or any diseases
requiring treatment. In addition, with the permission of
Dr. Darling, Director of ABCC, and with the cooperation
of Dr. Maki, Associate Director of ABCC, and Dr. Nisimaru,
all cases were checked against the observations of ABCC.
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However, there are various restrictions in having all the
microcephalic children hospitalized. Because of the
great time required for processing the data, the final
summarization of many laboratory tests and checking is
not yet completed. Therefore, this is an intermediate
report on the results so far obtained to Dr. Nakaidzumi,
the chief of this research group.

MICROCEPHALY DUE TO IN UTERO EXPOSURE

Summary of ABCC Reports Even in the early obser-
vations by Yamasaki et al, Plummer, Sutow and others

at ABCC microcephaly was reported in children exposed
in utero.

Miller reported that the only effect of exposure in utero is
occasional decreased development of the head with mental
retardation. Among 169 children exposed in utero in
Hiroshima there were 33 cases of microcephaly (size
smaller than M-2 0" ) of whom 15 were mentally retarded
and 18 were mentally normal; and there were 13 cases of
severe microcephaly (smaller than M-3 0 ), all of whom
had been exposed in the early period of pregnancy,
between 7-15 weeks (8 cases at a distance of less than
1200m, 4 between 1201-1500m, and one between
1501-1800m), and 4 of these severely microcephalic
children had normal mentality.

Wood et al recently (1966) reported that of the 183
children exposed in utero who had been followed since
1954 in Hiroshima 33 showed microcephaly (smaller than
M-2 0 ) and 14 had severe microcephaly (smaller than
M-30 ). Of the 15 cases of microcephaly with mental
retardation, 10 had severe microcephaly, 13 had been
exposed within 1500 m, 11 had been exposed at between
7-15 weeks gestation, 2 cases were born prematurely
and 2 cases were Mongolism (one case died by drowning).
The average age of the mothers at time of delivery of
these microcephalic children was 28.7 years while for
cases without mental retardation it was 27.0 vearsand for
the 15 cases with mental retardation 30.8 years. Of the
10 cases of severe microcephaly(smaller than M-3 0 ) with
mental retardation, as many as 9 had reduced height
growth (smaller than M-2 0 ),

Burrow et al examined in utero exposed children at ages
13 and 14 in Nagasaki and reported that mental retar-
dation and congenital malformations are increased in boys
exposed within 1999m; and that the average head
circumference was especially small in the high dose
group (within 1500 m, positive acute radiation symptoms)in
the mothers and exposure dose of more than 50 rad.
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Kawamoto (1966) reported that of the 102 children
exposed in utero within 1999 m, 7 (6.9 %) showed micro-
cephaly (smaller than M-2 0 | male: less than 52.0 cm,
female: less than 50.0 cm)and of the 173 children exposed
in utero between 2000-2999m, 5 (2.9%) showed micro-
cephaly (3 with mental retardation). The reasons why
more microcephaly was found in children exposed in utero
bevond 2000 m in Nagasaki than in Hiroshima survey are
perhaps because the Nagasaki A-bomb released more
gamma rays than the Hiroshima A-bomb and the
radiation dose at the same distance was higher in Nagasaki
than in Hiroshima; and therefore, the fetal, neonatal and
infant death rates may have been very high in the
proximally exposed with a relative decrease in micro-
cephaly (as compared with Hiroshima) and an increase in
microcephaly in children exposed at intermediate distances
(within 2500 m).

Result of Investigation The frequency of microcephaly
obtained in the survey conducted in 1963 on children
exposed in utero in Hiroshima by Hirai et al of our
Department is shown in Table 1. The findings are as
follows: Of the 545 children exposed in utero within
3000m, 45 (8.3%) showed microcephaly and 12 (2.2%)
showed severe microcephaly (smaller than M-30 ) and
this frequency is a definite increase over the 13 cases
(2.7 %) of microcephaly in 473 nonexposed controls. The
gestational age at the time of A-bomb exposure showed
that of the 152 children exposed in utero during the
first 3 months of pregnancy, there were 26 (17.1%)
microcephaly and 10 (6.6 %) severe microcephaly, and of
the 211 children exposed in utero between 4-7 months of
pregnancy, there were 15(7.1 %) microcephaly and 2(0.9%)
severe microcephaly. By exposure distance, of the 12
children proximally exposed in utero within 999m, 6(50%)
showed microcephaly, all cases being severe and of the
108 children exposed in utero between 1000-1499m,
24 (22.2%) showed microcephaly and 6(5.6%) severe
microcephaly. Thus, the frequency of microcephaly in
children proximally exposed in utero during the early
period of pregnancy showed a definite increase.

Later, with the cooperation of the Hiroshima A-bomb
Casualty Council, Kinokokai and various other quarters,
we were able to confirm that 44 microcephalic children
were alive as of the end of 1965, whose names and
exposure status are shown in Table 2.

Many of these cases of microcephaly are also included
in the reports of ABCC. Our definition of microcephaly
as head circumferences 2 or more standard deviations
below the mean is the same as ABCC, but there presumably
are some differences in the mean head circumference
and standard deviation depending upon the number of
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cases investigated. We reported the frequency of micro-
cephaly as 44, while ABCC has reported 33 cases. Itis
only a waste of energy on both sides to separately conduct
similar research on the same patients. It is desirable to
match the data on both sides and share the studies using
the same criterion. At present efforts are being made to
exchange data for this purpose, but this apparently is not
as simple as we thought. Therefore, in this report, we have
attempted to analyse only the results we ourselves obtained.

The exposure status and maternal environmental status
of in utero exposed microcephalic children are shown in
Table 3. By gestation week at the time of A-bomb
exposure and exposure distance, it is seen that: there
are 32 cases of microcephaly (11 cases of severe micro-
cephaly)in children exposed in utero at less than 15 weeks
of pregnancy; particularly in children proximally exposed
in utero within 1500m, there are 30 cases of micro-
cephaly (12 cases of severe microcephaly); all children
proximally exposed in utero within 1000 m and within 15
weeks of pregnancy have severe microcephaly (6 cases);
and of children exposed in utero between 1001-1500m,
there are 21 cases of microcephaly (5 cases of severe
microcephaly) in those exposed in utero at less than 15
weeks ol pregnancy and 3 cases of microcephaly (one
case of severe microcephaly) in those exposed in utero
between 16-28 weeks of pregnancy.

By gestational age and maternal age at the time of A-bomb
exposure, of children exposed in utero within 15 weeks of
pregnancy and within 1500 m, there were 16 cases of
microcephaly (5 cases of severe microcephaly) in those
whose mothers were less than 25 years old: and 9 cases
of microcephaly (5 cases of severe microcephaly) in those
whose mothers were about 31 years of age.

By gestational age and paternal age at the time of A-bomb
exposure of children exposed in utero within 15 weeks of
pregnancy and within 1500 m, there were 10 cases of
microcephaly (3 cases of severe microcephaly) in those
whose fathers were less than 30 years old; and 10 cases
of microcephaly (6 cases of severe microcephaly) in those
whose fathers were older than 41 years.

By gestational age and age difference between parents
at the time of A-bomb exposure, of children exposed in
utero within 15 weeks of pregnancy and within 1500 m,
there were 12 cases of microcephaly (3 cases of severe
microcephaly) in those whose parents’ age differed from
6-10 years; and 6 cases of microcephaly (5 cases of
severe microcephaly)in those whose parents’ age differed
more than 11 years.
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By gestational age at time of exposure and parity, of
children exposed in utero before 15.weeks of pregnancy
and within 1500 m, there were 12 cases of microcephaly
(4 cases of severe microcephaly)in the case of a first child;
and 11 cases of microcephaly (6 cases of severe micro-
cephaly) in case of a third or later child.

By gestational age at time of exposure and at term among
children exposed in utero within 15 weeks of pregnancy
and within 1500 m, there were 9 cases of microcephaly
(7 cases of severe microcephaly)whose gestational age was
less than 38 weeks, suggestive of premature delivery.

The number of cases in this survey was too small for any
statistical examination, but microcephaly was noted in
children exposed in utero before 15 weeks of pregnancy
and within 1500 m. However, no conclusion can be
established on the effects of maternal environmental
status at the time of A-bomb exposure.

LATE DISTURBANCES ACCOMPANYING MICRO -
CEPHALY

Summary of ABCC Reports Among the disturbances
that accompany microcephaly in Hiroshima, Miller has
reported for children proximally exposed in utero that
there was significantly reduced stature growth, and there
were 2 cases born prematurely, 2 cases of Mongolism, 2
cases with dislocation of the hip, 3 cases with strabismus
and 1 case who had died of primary hepatic carcinoma.

Wood (1966) et al found significant abnormalities in
microcephalic children and reported that among 15 cases
of microcephaly with mental retardation, there were
strabismus (4 cases), severe myopia with microcornea (1
case), nephritis or urinary tract infection (3 cases),
epilepsy (1 case), and congenital dislocation of the hip (1
case); while among 18 cases of microcephaly without
mental retardation, there were renal disease (2 cases),
myopia (3 cases), hepatitis, funnel chest, congenital dis-
location of the hip and congenital absence of several
phalanges of right hand (each 1 case); and of the 15
cases of microcephaly with mental retardation, 4 had
died and the causes of death were drowning (Mongolism
was noted), acute poliomyelitis, tuberculous peritonitis,
and primary hepatic carcinoma.

Kawamoto (1966)reported that some cases of microcephaly
were found to have mental disturbances, strabismus, and
nystagmus; strabismus, myopia, and nystagmus; chronic
gastroenteritis; probable Recklinghausen’s disease; and
otitis media and tonsillar hypertrophy.
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Disturbances other than microcephaly found among in
utero exposed children include shortening of the 5th
middle phalanx. Further, Miller reported 7 children exposed
in utero in Hiroshima who had the following abnormalities
other than infection or microcephaly associated with
mental retardation: Congenital dwarfism, strabismus, and
hepatitis (female, exposed in the 21st week of pregnancy
at 950 m); primary hepatic carcinoma (female, exposed in
the 10th week of pregnancy at 1050 m); unidentified
lipidosis (male, exposed in the 35th week of pregnancy
at 1170 m); psammoma of brain (male, exposed in the 12th
week of pregnancy at 1411m); congenital absence of
several phalanges myopia and microcephaly (M-3 0 ),
normal intelligence (male, exposed in the 32nd week
of pregnancy at 1436 m); sacral meningocele and
pyelonephritis (female, exposed in the 18th week of
pregnancy at 1450m, died); and hypospadias (male,
exposed in the 38th week of pregnancy at 1730 m).

Wood et al reported the following abnormalities in children
exposed in utero without microcephaly (number of cases
examined 150): Hemiparesis due to removed psammoma
of brain; juvenile cirrhosis(hepatosplenomegaly and leuko-
cytosis); hypospadias; congenital glaucoma; congenital
syphilis (3 cases); hepatic tuberculosis; and nephritis.
Among these 150 cases there were 3 deaths due to
fever and convulsions, meningocele and pyelonephritis,
and suicide.

For children exposed in utero(within 1999 m)in Nagasaki,
Burrow et al reported that the visual acuity was poor in
girls exposed in the first trimester whose mothers had
reported acute radiation syndrome; and growth and
development (mean standing height, mean sitting height,
weight, chest circumference, menarche and epiphyseal
closure of wrist) were delayed; but that there were no
leukemia or malignancy and no evidence suggesting the
effects of radiation in the radial pulse, blood pressure or
urologic examinations.

Kawamoto et al who made a study in Nagasaki (218 cases,
1961) similar to the Hiroshima survey (1961) failed to
detect segmented heterochromia but reported many cases
with small heterochromic spots or pigmented nevi on the
iris, membrana pupillaris persistens, and lenticular opacities
and that in particular many of those exposed in utero
within 1400 m showed subcapsular lenticular opacities.

Result of Investigation Children who had been exposed
in utero were hospitalized for examination in two groups,
one in September and the other in November 1966.
These cases were classified into three groups: Group 1
included 9 cases of severe microcephaly in Hiroshima;
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Group 2 consisted of 2 cases of microcephaly (smaller
than M-2 0" ) with mental retardation of Hiroshima and 2
cases exposed in utero in Nagasaki considered to have
mental retardation according to Kawamoto’s paper; and
Group 3 had 4 cases exposed in utero in Hiroshima
without microcephaly. The exposure status, abnormal
siblings, degree of development and other general findings
are shown in Table 4(The degree of development recorded
is by the classification of measurements shown in Table 5).
It is seen that the mothers of most cases in each group
complained of acute A-bomb sickness after A-bomb
exposure; none of the patients (propositus) had microcephaly
or other deformities among their siblings; none showed
any possible sign of phenylketonuria on ferric chloride
test; and chromosome study showed one case of 21-trisomy
in Group 1.

Roentgenographic findings of these children as shown in
Table 6 are as follows: Skull X-ray examination—Group 1
had 9 cases with high tentorial attachment, 5 cases with
abnormality of seila turcica and 1 case with osteoma of
the left frontoparietal region; Group 2 had 1 case with
high tentorial attachment, 2 cases with abnormality of
sella turcica, 1 case with convergence of vascular groove,
and 1 case with shallow occipital fossa; and Group 3 had
1 case with high tentorial attachment, 2 cases with
abnormalitv of sella turcica and 1 case with occipital
protrusion. Chest X-ray examination —Group 1 had 1 case
with minute rib and 1 case with pendulous heart and
diaphragmatic tenting, but Groups 2 and 3 did not have a
single case with abnormal findings. X-ray examination
of the extremities —Group 1 had 2 cases with deformity
of the small finger, 2 cases with transverse line in the
epiphysis of the radius, 1 case with defect of the phalanges
of the foot and 1 case with dislocation of the hip joint;
Group 2 of Nagasaki had 1 case with short 2nd phalanx
of the left 5th toe and 1 case with transverse line in the
fibula; and Group 3 had 1 case with transverse line in
the epiphysis of the radius.

Examinations were performed by the various clinical
divisions including the examination by Assistant Professor
Arima for degenerate signs shown in Table 7 and for
whether there were any diseases requiring treatment.
The results obtained are shown in Table 8. Head findings —
Degenerate signs such as brachycephalus and flat occiput
were noted in 8 cases in Group 1, 1 case in Group 2,
and 2 cases in Group 3. In Group 1, a case of osteoma
of the left frontal region and 1 case of Mongolism
were noted.

Facial findings — Abnormalities were noted in 8 cases in
Group 1, 2 cases in Group 2, and 3 cases in Group 3. In
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Group 2, a case of mandibular osteoma (Nagasaki exposed)
was noted.

Ophthalmological findings — In Group 1, 1 case of epi-
canthus, 2 cases of strahismus, 1 case of hyaline remnant
with medullated neurofibrosis were noted, in Group 2
there was no abnormality except for myopia, and in
Group 3. 1 case with vitreous opacity and latent exotropia
and 1 case of right lenticular pigmentation were found.

Otorhinological findings — Slight degenerate signs were
noted in all groups.

Skin findings — Many cases of abnormalities such as
leukoplakia, pigmentation, pigmented nevi, and hyper-
trichosis were noted in all 3 groups, especially Group 1.

Findings of spine and extremities — Many findings were
noted in all 3 groups. Four cases of bradyphalangia were
noted in Group 1.

Genitourological findings — 1 case with duplicated pelvis
and ureter was noted in Group 1.

Visceral and hematological findings —2 cases of anemia,
1 case of leukocytosis, 1 case of polycythemia vera, and
I case of pendulous heart were noted in Group 1, but
there were no such disease in Groups 2 and 3.

Past history — 1 case with epilepsy and 3 cases with
convulsion of unknown etiology were found in Group 1.

SUMMARY

Radiation Exposure and Microcephaly Since animal
experiments have shown that microcephaly is induced by
fetal exposure to radiation and microcephaly has been
found in children of mothers exposed to X-ray therapy
during pregnancy (Murphy et al), the main cause of
microcephaly in children exposed in utero to the A-bomb is
considered to be ionizing radiation. Wood et al reported
the increased incidence of microcephaly and mental
retardation in children exposed in utero at proximal
distances which they felt could not be attributed to any
other known variable. ABCC has recently concluded that
the effect of in utero exposure is primarily due to the
immediate effect of radiation upon the fetuses although in
A-bomb exposure the physical injury to the mother due to
the A-bomb cannot be completely ignored. Our survey
likewise revealed an increase of microcephaly in children
exposed early in pregnancy at less than 15 weeks at
closer distances than 1500 m. Thus, we presume that
A-bomb radiation increases the incidence of micivccphaly.
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Degenerate Signs and Diseases in Microcephaly
Animal experiments have shown that central nervous

disturbances in fetuses due to radiation are frequently

accompanied by other disturbances(mesodermal deformities,

Murakami et al). Wood et al reported that microcephalic
children without mental retardation do not have a high
rate of noninfectious diseases or retardation of growth
and development, but microcephalic children with mental
retardation have greater retardation of growth and develop-
ment, more illnesses and a higher mortality rate.

Our survey also revealed that microcephaly was compli-
cated by degenerate signs of the head and face, severe
abnormal pigmentation of skin, degenerate changes of
extremities or bradyphalangia and hematological disease,
with a high rate of epilepsy-like convulsions. It is not yet
clear whether these complications are symptoms secondary
to microcephaly or due to other separate disturbances of
in utero exposure. In any event, microcephalic children
have various weak points which put them to disadvantage
in adapting to the living environment and therefore causing
greater susceptibility to diseases and weakened vitality.

Future Aims of Investigation O’Connell(1965)reported
that almost all children with microcephaly smaller than
M-2 ¢ have mental retardation. ABCC divided micro-
cephaly into two groups, that with normal mental develop-
ment and that with mental retardation.

On the other hand, Komai reported in his genetic
study on microcephaly in Japanese that: 44.859% are
children born of cousin marriages and the majority of
cases of microcephaly are controlled by simple autosomal
genes; there are more cases among males (perhaps
because males are more apt to be the propositus); the
gene frequency is 0.0034-0,0063, and the mutation rate is
2.20-7.57 x10~5

Our survey revealed no consanguineous marriage among
the parents of microcephalic children exposed in utero
and more microcephaly in females than in males.

The cases of microcephaly include those due to: lower
limits of quantitative character due to polygenes; recessive
inheritance; maternal disturbances during pregnancy (acute
A-bomb sickness and others); and direct damage to
fetuses due to radiation. This might be the cause for the
discrepancy between O’'Connell's result and ABCC’s
result but it was impossible in our survey to classify in
utero exposed microcephaly cases into the above causes.
Future study in this field will be focussed on the following:
Genetic study on in utero exposed microcephaly cases; and
investigation on children exposed in utero who are
mentally retarded but not microcephalic.
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TABLE 1 FREQUENCY OF MICROCEPHALY AMONG IN UTERO EXPOSED CHILDREN (HIRAI, 1963)

#1

It P AN BEAE 0 BELRE (A, MEHIB84E)

c Both Sexes H+% Male % Female
ategory
= Number Number Number
E3 Examined a b Examined a b Examined a b
A s o WA
Exposed Children (<3000 m)
RPN, o en st 545 145(8.3) 12(2.2) 232 18 (7.8) 5(2.2) 313 27(8.6) 7(2.2)
Gestational Age ATB #1185k
<3 mos. 3 AHLIA 152 26(17.1) 10(6.6) 62 11(17.7)  3(4.8) 90 15(16.7) 7(7.8)
47T mos. 4 =751 .. 211 15(7.1) 2(0.9) 93 6(6.5) 2(2.2) 118 9(7.6)
Exposure Distance  {f BP0 8
£999m e SCRENLRE 12: 6(50.0) 6(50.0) 5 3(60.0) 3(60.0) T 3(42.9) 3(42.9)
1000-1499 ... 108 24(22.2) 61(5.6) 52 9(17.3) 2(3.8) 56 15(26.8) 4(7.1)
1500-1999 .......... 137 6(d.4) 58 2(3.4) 79 4(5.1)
Nonexposed Control Children
IR I IR  wossaiadaai 473 12(2.7) 147 3(2.0) 326 9(2.8)

a: Numler of cases with microcephaly (head size M-2 ¢ or smaller)

ANERHE(M—20 LT ) #

b: Number of cases with severe microcephaly (head size M-3 ¢ or smaller) @/ NGHAE(M—30 LI F) ¥

TABLE 5 GRADING OF MEASUREMENTS (1963, Based on Averages for Nonexposed Control Children)

#5  FHAE O 5 (RERI8E, EWB R oFEELN)
ltems Grade %
HH -3 -2 =1 0 +1
M-3 M-2 M-1 M
Head Circumference FPFH (em) ..o, 51.8 53.1 54.4 55.7
(50.5) (51.9) (53.3) (54.7)
Stature M Lem) sl 149.2 154.8 160.4 166.0
(139.2) (144.3) (149.4) (154.5)
Weight (FIE (K)o 36.4 42.8 49.2 55.6
(33.9) (39.3) (47.7) (50.1)
Complete
. — - compulsory
Adaptation Ability FIGHED oo Uneducable Partial education;
g 0 compulsory Able to help with
AT education  household tasks
BFHEEPR SRR T FE T
Parentheses: Measurements for females.

()P %R @ iR i
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TABLE 2 LIST OF MICROCEPHALIC IN UTERO EXPOSED CHILDREN IN HIROSHIMA (1965 Survey)

#2 IREBTORAEBHEEEE (BH40FERE) —0

Maternal Age of Condition | Head ABCC
Exposure Status Parents ATB Birth ference Master
Case No.* Name Sex B R o R0 A HUFERE | File
kA& & MR Gestation Exposure - O.ii(ll:jx‘** Gestation Birth - Cephalic f\unﬂ:et'
Weeks Displancc- Mother  Father Weeks at Weight Degree Inge ‘ ABCC
ATB (m) it A Term (g) B 6l o s 4
i (M) BoHERGRE TENG L 4 TFoFRE Sy
-1 1) MY F %« 6 910 33 51 (—) I11/3 32 1700 =3 86.4
1-2{ 2) SA F %« 6 1120 24 28 (—) I/2 40 2300 86.8
1-1{ 3) HN M % 7y 900 23 25 (—) 1/3 36 1400 -3 78.6
1.2{ 4) NO F #« 8 1090 31 41 (=) 111/4 38 2000 =8 88.9
1-2{ 5) SH F 4« 8 1240 19 27 (=) 1/3 35 2400 83.2
1-2{ 6) Y& M % 8 1350 37 42 (—) V1/6 40 30007 75.7
12( 7) MH F #« 8 1500 21 27 (—) 1/? 40 2800 91.3
1-2{ 8) EF° F #& 9 1195 32 42 (—) IV/5 40 2900 80.6
1-24 9 KY F % 9 1340 21 29 (—) I/1 40 2700 78.2
1-1{10) YH F % 10 730 25 29 (=) I1/5 38 ? -3 90.3
1-2411) YK M % 10 10507 38 45 (—) IX/9 40 1600 85.6
1-2{12) TO: B 10 1224 24 43 (—) I1/3 40 2000 -3 ?
1-2413) KA F # 10 1400 26 28 (—) 111/3 40 3000 83.4
1-1414) MM M 5 11 950 33 39 (—) VI/7 38 2700 3 76.9
1-2415) HK M 5 11 1180 29 46 (—) 111/4 40 1300 -3 76.8
1-2{16) HO M % 11 1380 24 31 (—) 1/2 40 7 86.3
1-3417) KY M % 11 1900 44 46 (—) ? 40 ? 78.8
L-14{1%) KO M B 12 860 35 52 (—) I/1 40 1500 -3 85.9
L-141%) MT F #% 12 970 24 24 (—) 1/1 41 2000 =3 83.9
1-2420) TT F *« 12 1050 23 32 (—) 1/3 36 1500 -3 88,4
12421 KH M % 12 1070 24 26 (—) [y/3 40 ? 85.9
1-2-(22) MK F 12 1280 44 53 (—) IV/4 37 7 -3 87.6
1-2-(23) TS M B 12 1360 22 27 (—) 11/3 40 ? 76.4
1-2-(24) YM F % 12 1400 22 ? (—) 1/3 40 7 89.0
1-4-(25) ST M B 12 2900 20 28 (—) I/2 40 ? 84.3
1-2-(26) TT M % 13 1050 33 38 (—) V/5 38 ? 87.1
1-2-(27) SO M B 13 1300 21 427 (—) 11?2 40 ¥
1-2-(28) SM F % 14 1150 24 32 {(—) 1/4 40 2200 83.6
1-2-(29) MM M 3B 14 1300 23 32 (=) I/4 40 7 81.7
1-4-(30) MN F % 14 2000 27 29 (=) I1/3 40 ? 93.1
1-4-(31) YT M3 14 2500 23 29 (- I/2 40 ? 88.2
1-3-(32) KS F % 15 1750 34 42 (=) VIIL/8 40 2780 .1
2-2-(33) IK F % 16 1420 ? 35 (—) I/2 38 ? 88.2
2-3-(34) KO F %« 16 1860 30 34 (—) 111/3 40 2000 84.8
2-2-(35) YM F % 18 1260 ? 29 (— 1/? 40 ? 90.1
2-4-(36) TS F % 19 2100 39 48 (—) V/5 40 ? 84.8
2-4-(37) MN M5 19 2800 28 34 (—) /5 40 ? 77.1
2-2-138) HS M % 24 1150 33 33 (—) I11/3 40 1900 -3 79.1
2-4-(39) EN F % 25 2800 36 41 (—) V/5 40 ? 79.5
2-4-(40) HS M %3 26 2300 29 35 (—) I11/4 40 e 2.4
3-3-(41) YH F & 29 1600 30 31 (—) I11/3 42 ? 82.6
3-4-142) MN F % 37 2600 36 44 (—) IV/4 40 7 78.1
3-3-(43) NA M5 38 1600 36 42 (—) IV/5 40 7 77.2
3-4-(44) YM F % 40 2900 23 29 (—) 174 40 3000 87.0

* (Week of gestation ATB) —(Exposure distance) —(Serial number) ({##Hfinht) — (B ERKE) — D L & =)

** Order of birth/Total size of sibship HFEMIGLE, & F 8 a5 &
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TABLE 3 EXPOSURE AND MATERNAL ENVIRONMENTAL STATUS OF MICROCEPHALIC IN UTERQ EXPOSED CHILDREN
i R N EEE 0 AR 5 5 U IS REPRER BEIR IR

#3

a) Gestational Age at Time of Exposure and Exposure Distance
HERR NG TG s & 958 B A

= PN
Bierps Gestation Weeks 8 Total it
) <15 16-28 29+
1 a b a b a b a b
—-1000 & (3) 613) 6 (3) 6(3)
—1500 21 (8) 5(1) 3(1) 1(1y 24 (9) 6(2)
—2000 3 (0 2(0) 11) 6 (2)
2001+ 2 (2) 4(2) 2(0) 8 (4)
Total it 32(14) 11(4) 9(3) 1(1) 3(1) 44(18) 12(5)
a: Microcephaly i b: Severe microcephaly & /& @ /) FAE Parentheses: Number of males ( )N %R

b) Gestational Age and Maternal Age at Time of Exposure
(Excluding two female cases exposed within 1500 m for whom information was not available)
PHRELE WS & B (R R 1500m LU FER, 2 IR )& <)

o— i
o Gestation Weeks i3 Total 3
p— <15 16-28
i i

a b a b a b

-25 16 (6) 5(1) 16 (6) 5(1)
—30 2 (1) (1) 2 (1) Lo
31+ 9 (4) 5(2) L(1) (1) 10 (5) 6(3)
Total 27(11) L1(4) 1(1) 1(1) 28(12) 12(5)

¢) Gestational Age and Paternal Age at Time of Exposure

{Excluding one female case exposed within 1500 m for whom information was not available)
FEBRIEIG MG & 50O il 1500m LIPgpest, T LI $)&E: <)
ion Weeks 8
K Gestation Weeks 18 Total
s <15 16-28

' a b a b a b
-30 10 (3) 3 L) 11 (3) 3L
—40 6 (3) 2(1) 2(1) L 8 (4) 3(2)
414 10 (3) 6(2) 10 (5) 6(2)
Total 26(11) 114 3L 11 29(12) 1215
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d) Gestational Age at Time of Exposure and Age Difference between Parents

(Excluding three female cases exposed within 1500 m for whom information was not available)
RIS RGNS & % — B ) Sl 2201500 m L) Py 8%,

TH3IM(E)&R )

Gestation Weeks [

fige 1 i3 Total it
<15 16-28
i b 3
a b a b a b
-5 9 4 (D 1(1) 1(1) 10 (5) 4(2)
—10 12 (3) 3(1) 12 (5) 3(L)
11+ 6 (3) 5(2) 6 (3) 5(2)
Total it 27(12) 11(4) 1(1) 1(1) 28(13) 12(5)
e) Gestational Age at Time of Exposure and Parity (Exposed within 1500 m)
ARG i & #R 0 (1500m LA PE4R )
: — o
Parity Gestation Weeks  [1ifiii . Total 3t
P <15 16-28
a b a b a b
I 12 (4) 4(2) 2(0) 14 (4) 4(2)
Il 4 (3) Lo 4 (3) 1(0)
11 5 (1) 4(1) 11 Leh 6 (2) 5(2)
v 6 (3) 2(1} 6 (3) 2(1)
Total # 27(11) 11(4) 3(1) 1(1) 30(12) 12(5)
f) Gestational Age at Time of Exposure and Duration of Pregnancy (Exposed within 1500 m)
PEOEIE R G & (6 I W 5 (1500 m LLA #E0E )
- =
N Gestation Weeks [l Total &t
(weeks) <15 16-28
38 a b a b a b
—-38 9 (2) 7(2) 1(0) 10 (2) 7(2)
—41 18 (9) 4(2) 2(1) 1(1) 20(10) 5(3)
42+
Total # 27(11) 11(4) 3(1) (1) 30(12) 12(5)
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TABLE 4 EXPOSURE STATUS AND GENERAL FINDINGS IN CASES EXAMINED CLINICALLY

F4 BEFEEZTLE--ZBEOHMIRT L —HEATH

Maternal Exposure Status Abnor-

484053 malities in Development H#% Findings i
Case No. Name BRI Siblings* Head Ad oh Remarks
23 1 e ea ap- romo- "
WAFE  HEF Geslation Acute 2R Circum- tation Blood some fif %
Weeks Distance Age Symptoms Stature Weight ference Ability 1Q Type PKU** Aberration
i e i Ewp SEER 5 & FE M RIERED 1L i7% %2 EOERES

a) Severe Microcephaly &5/ /\BATE

11-(1) MY 6 9l0 33 (#) 02 3 3 3 (=24-3) R
1-2-(4) NO b 1090 31 (4+) 0/3 -3 —1 -3 (=24-3) A
1-1-(10) YH 10 730 25 (+) 0/4 - -3 -3 -3 0
1-2-(15) HEK 11 1180 29 (4 0/3 -1 -3 -3 (=2x-3) 22.9 0]
1-1-(18) KO 12 860 35 (+) 0/0 -3 -3 -3 (=2}(-3) 255 (0]
1-1-(19) MT 12 970 24 () 0/0 -3 -2 -3 (=2}(-3) 13.6 o}
1-1-(20) TT 12 1050 23 (+#) 0/2 —3 -3 -3 (=2x-3 AB
1-2-(22) MK 12 1280 44 (+) 0/3 —3 —1 -3 (=2)-3) A
22.(38)  HS 24 1150 33 (+) 02 0 -1 -3 (—1H-2) B
b) Control Exposed Cases e # 4% {5
i) Mental Retardation 0% &
1-2-(11) YK 10 10507 38 () 0/7 -2 -1 -2 -1 41.7 (0]
1-3-132) KS 15 1750 34 (+) 0/7 -3 -3 —2 —2 34.3 0
Nagasaki £ ¥ T
MO 16 1091 18 (#) 0/3 =17 —17 37 (—=1}(-2) A
JH 28 1141 ? () ? 27 -27 -37 -2 B
i) In Utero Exposed [ 4 # 1%
MS 22 880 22 (4) 0/2 0 +1 —1 0 A
YH 10 1600 26 (+) 0/0 +1 +1 0 =) AB
TS 18 1250 28 (=) 0/2 =2 -1 0 -2
KO 4 2800 2 (=) 0/5 +1 +1 +1 —1

(
(
(
(
(
(
(

No. 21-trisomy

(=

Refer to
Kawamoto’s
paper

(A dar2m)

(=) Microcephaly(—)
IR HE
(=) Microcephaly(—)
AN EE
Microcephaly(—)
/) TRAE
Microcephaly(—)
/NEREE

* Number of abnormal children/Number of siblings (excluding the propositus)
AHERE TR (ERE* )
** By ferric chloride reaction
HWEBE2HRBICE > THNE

1 The method of classification of Nagasaki cases is presumably different but they are shown according to our criteria.

EHMERIFHEOFELIRE3THEIN, —bhbho#BELLE I Lo 2,



TABLE 6 ABNORMAL X-RAY FINDINGS
#6 BEOXMBEFRR
Head g7 #p Spine ¥ Chest g 4B Extremities [4[J%
Case No. Name High Transverse  Others  Remarks
kTR pe % Tentorial Calcifi- Sella Thoracic  Lumber Lung Deformity Line at .
' " Atachment cation  Turcica Others Vertebrae Vertebrae Rib  Field  of Small Epiphysis ol fif %
FHME GRAE FL % 2ok Wi BEHE  MhAr JheF Finger of Radius
5L NEETR HEH R R
a) Severe Microcephaly (Head size M-3 ¢ or smaller)
&R NGRTE (M— 30 LITF)
1-1-¢ 1) MY (+) Small Thin
2N A
1-2-( 4) NO {+) Small Absence of
i phalanges of foot
2Rk R R
1-1-(10) YH (+)
Pendulons
1-2-(15) HEK {+) Small heart (+)
s tenting
WikL tenting
1-1-(18) KO (+) Short (+)
Front #d
1-1-(19) MT (+) Irregular parietal Short
s osteoma el
i iTIR ST
1-2-(20) L (+) g
1-2-(22) MK Deep
iF
2-2-(38) HS (+)
1-1-1 3) HN (+) LiGiE, According to
_)&rrlagétsaken
. in
kean 19 IAFI404 ) X 42
BXitkS
b) Control Exposed Cases
b 4 4 43 15
i) Mental Retardation it /% 5k
1-2-(L 1) YK (+) Small
I+
1-3-(32) TS
L
Nagasaki ¥ Convergence of Short 2nd phalanx
MO vascular grooves of left 5th toe
I A VIR 2 AR
JH Small  Shallow occipital Transverse
An ornix fossa line of [ibula
IR N R W O s
it} In Utero Exposure [ #H:
MS {(+) Prominent (+)
Irregular occipital
T4 eminence
{4 0 [ ke 222
YH Small "
(Irregular T+ 1)
TS
KO

Cases with no abnormal findings not listed. REAMA N Z L0 WL & 4

All cases had 8 carpal bones. FHHF+Fhi 8@
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TABLE 7 DEGENERATIVE SIGNS (ARIMA)
®T THRHIE(CEBK)

I) Head 3SR Normal IE# Abnormal %
Hair: Curly. Alopecia. Scanty pigmentation.
B HE i € &b
Brachycephaly: Oxycephaly. Scaphocephaly. Flat occiput.
390 N FIRIS % SR 7
Asymmetry: Megacephaly. Microcephaly. Tumor.
3 5t KA /R HiE 7
I1) Face B Normal IE# Abnormal &%
Eye: Strabismus (divergent, convergent). Narrow palpabral fissure. Cataract. Corneal opacity. Abnormality of iris.
g FHR (P 3h) ¥ i = A b 71 15 KRR W
Epicanthus. Mongoloid. Non-mongoloid.
TEH YA Bt &y R=F
Nose: Scaddle nose. Prominence of root of nose. Large. Small. Curved concha.
B i B SR b I * o - 43 th
Mouth: Gothic palate. Odontoloxia. Harelip. Cleft palate. Uvula bifida. Micrognathia. Megaloglossia.
[} AR RS 2 RE O#EH ZaE AR B&
Pinna: Small. Large, Low position. Bent. Lop ear. Nodular.
H 4 EN x T Ag ith %5 FE A
Skin: Hemangioma. Vascular engorgement.
I 1 1 4 B 1L R AR
IT) Fingers Fi5 Normal IE % Abnormal #%
Digitus varus of bth finger. Brachydactylia. Arachnodactylia. Short 2nd phalanx. Polydactylia. Syndactylia.
5 7 1M 4% iR &t 2 EXi & 16
Adactylia. Wide thum | mm). Monkey line (complete, incomplete). Brachial trigeminal line (t).
I 4R IR W5, 1) W= (t)
1V) Upper and Lower Extremities M Normal IE# Abnormal %
Cubitus valgus. Cubitus varus. Limitation of extension. Limitation of flexion.
kLI 1M L i J2 iU PR T it il PR
V) Trunk % Normal L7 Abnormal %
Heart murmurs. Pigeon breast. Funnel chest. Asymmetry. Umbilical hernia. Accessory mamma. Pterygoid neck.
Lo Wy i o— i EOR B~ =T RN B i
VI) Skin E®R Normal 1F % Abnormal 7%
Leukoplakia. Cafe. Pigmented nevi. Hypertrichosis. Hemangioma. Skin sinus.
B & %% 1 B B 2% 1 RE iR
VII) Genitourinary Organ ¥R £ /3% Normal 1E¥ Abnormal 2%
Hernia. Cryptorchidism (left, right). Hypospodias. Vaginal fistula. Aproctia. Hermaphrodism.
AT mREA (I, i) Rl R 2 T S s
VIII) Viscera A& Normal IE# Abnormal 2%

Brain. Skull film. Pneumoencephalography. Angiography. Chest and abdomen. Physical examination. Roentgenography.
it ik Tl 1 5 X T RS 50 Y L i
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TABLE 8 DEGENERATIVE SIGNS AND DISEASES

£8 THBELFRE

Case No. Name Head Face (Oral cavity) Eyes Ear & Nose Skin Spine & Extremities Urogenital Organ Viscera & Bleod  Past History
RehFy HBH i EH i ( IR ) HR T R G B TE AR ¥ Il M A% IR S PR B UF 0 1% ¥ iE
a) Severe Microcephaly & B /\IRE
1-1-( 1) MY  Brachycephaly. Saddle nose. Flat root Pigmentary abnormality of Right double Anemia
Flat occiput Chronic gingivitis. Epicanthus of nose. whole body( # | Hyper-  Scoliosis. Cubitus valgus. Pyeloureter (pernicious 7). Epilepsy at age 8.
AT it R zEh vy n HR trichosis | 4 ). FF b 109 8 9 12 A EHMBRIRT RO(EHE? ) SEMTALA
% 9T T R GE WP 4 8 AT T ()
L E(H#)
1-2-( 4) NO Brachycephaly. 3 J labial displacement. Abnormality of pigment-  Brachydactylia. Brachial
Narrow forehead. 2T defeets. Strabismus. Myopia.  Lop ear. ation (leukeplakia, nevus, trigominal line t". Absence Hyperactive tendon
A 3] K (M F, EH H A% pigmentation ) ( 4 L of 2-5 phalanges of right foot. (—) reflexes. Convulsions.
1l A3 ) 2 T 2Kk GHMM (AR, TMERE, HiE, WZ XM " Il 12 4 703t tE21
i = E® 2 — 5 iy
1-1-(10) YH  Flat occiput. Facial abnormalities, Ar) (4 G2 — 5 AR IUE
s LR T Protrusion of lips. 3 7 (=) Dislocation of hips Urobilinuria  Leukocytosis
i A, RS A1 B3 1 5 R v o¥Yy YR PR EE
1-2-(15) HK  Brachycephaly. Odontoloxia. Mild Myopia. Irregular monkey line of Pendulons heart.
Alopecia. Occi-  micrognathia. A Prominence of root of nose. Leukoplakia, Pigmenta- fingers. Brachial trigeminal (—) Diaphragmatic Bronehial pneumonia.
pital deformity. 5|5 malposition. = Curved concha. Small pinna. tion [ 4 ). line t'. Decreased equili- tenting. AEEM R
- 2] 2 : B brium function s g :
: ;i B P, B3 A Agdh, O#E, &3 * = AR A,
HE BT wwre, wriy s ' FAMATE, WX e
5 Gt T E T i Tenting
2'2
1-1-(18) KO Inability to stand on one leg.
Brachycephaly. Gothic palate. Gingivi- Hyaline remnant. Bent pinna. Pigmentary abnormality  Bilateral brachydaciylia. Abnormal thorn test
WTH tis. Rotated teeth. Fibrosis of medullated  Dysfunclion(extra- of whole body{leuko- Brachial trigeminal line t". (=) polycythemia vera.  Convulsions.
= Excessive overbite. nerve. Myopia. vestibule). plakia, pigmentation) # ). Abnormalily of length of leg. Thorn test T8 T -t
mOE, s, T 0 B 2R, I frdfdi, BERE EHtEEERE AR T E, R A 2 6
ARk, BEwE Egm&ﬁ:ﬂﬁﬁ. B3R EEH (8, 7L (4) WX, THERY B :
&
1-1-(19) MT Brachydaciylia (Left small
Left frontal Mongolism-like Saddle nose Pigmentary abnormality of finger). Bent hip joint (left). Pneumonia.
osteoma. (—) symptoms ¥ 5 part of body and hypertrichosis Accelerated tendon reflexes. (—) (—) Epilepsy ?
T i S5 Bl £ vy 3 REREE IR ) L4 ). MARTE(FE /4R ) HE M Bl
HBrmaEREEE (7E) M, BERH Tk TADPA?
()
1-2-(20) TL Sluggish movements. Acce-
Pigmeniary abnormality  lerated tendon reflexes.
Brachycephaly. Protrusion of lips. Myopia. Small pinna. of whole body ( #. ) Decreased equilibrium function.  {—) =3
¥ rye sl IR HAfr SHEARERGRYE  GTHEM, MR ITE
(4#) TSR T
1-2-(22) MK Short limbs. Bilateral short
2nd finger. Digitus varus of
Flat occiput. Protrusion of lips. 5th finger. Bilateral hallux Fever.
Mongolism. Enamel dysplasia. 7 ? Leukoplakia { 4 ). valgus. Bilateral flatfoot. (—) Anemia, Stomatitis.
i i i T ¥ HORE(H) PuE R, @M 2 1EeE, i} 58
pey T ALTe 5iEONN, AR R fiA
i kel T2
2-2-(38) HS Multiple bone tumors of arms
and legs. Difference in anterior-
- posterior diameter of forearm
Brachycephaly Gothic palate. g Divergent strabismus.  Prominence of root of nose. Localized leukoplakia. and length of arm by left and Twins (One has died).
B Malposition 1. Right myopia. Left Curved concha. Low Nevus(+). Atheromaof right sides. Accelerated tendon Fever.

Enamel dysplasia.
mnEty

LD
I AL TR

hyperopia.
shHFHR
HiEH
EEH

pinna. Small pinna.

WIRRRE,
HAe T, Tl

A |

left lower extremities(? )
AR A RE, FEBE(+)
EFHEOTFo—4
(1)

reflexes. Decreased equilibrium (—)
function.

kW, THRO ® E1EFMHR
MR, ERECES
oY, RRTHE, ¥
MAEE T

IR RIEC)
7R




Case No.  Name Head Face (Oral cavity) Eyes Ear & Nose Skin Spine & Extremities Urogenital Organ  Viscera & Blood Past History
*EFH ma pri O i (0 ) 1237 ) HRmR TH B P R i % WS PR R OF 0 K BEE
b) Exposed Control Group H##iHis
i) Mental Retardation % fiE % 1E
1-2-(11) YK 2|2 Brachydactylia (short 2nd
+‘ microdont. Nevi over whole body phalanx). Accelerated tendon
6] caries. Curved concha. Leukoplakia of part of  reflexes. Decreased equili-
(—) 57 rotated teeth. Myopia. Small pinna. body ( 4 ) brium function, (=) Hypotension
Y2 i 1 B, sy, —gpe LECE2 WHIRRETE B LIE
= . H A T i 1R eI P
) ) METES3 BE(4) i i 5
1-3-(32) KS S Monkey line left insufficient.
5 e Cubitus valgus. Brachial tri-
Gothic palate. Odontoloxia, Prominence of root of Left facial pigmented geminal line t. Accelerated
{—) 2|2 malposition. Enamel Myopia. nose. Small pinna. nevus { +). tendon reflexes. Decreased Urobilinuria (—) Gastric ulcer ?
2 R MR A B 5 Rtk ALEg (4)  equilibrium function. S-S iR 7
ysplasia. HAp o WEERL, HEN,
gL, w T, M, CECT AN )
I+ ALTE BT, T RTERIEE K
Nagasaki 1%
ﬁ MO 2nd phalanx of left 5th toe
(short). Microdactylia. Cubitus
valgus. Limitation of extension
Convergence Usteoma of left of right middle and ring fingers,
of vascular mandibula. Enamel Small pinna. Localized leukoplakia Accelerated tendon reflexes. Urobilinuria (=) Dental bleeding
Erooves. dysplasia. Myopia. Chronic tonsillitus. and nevus (). Decreased equilibrium function. & g v 1) » g PR
o i 0 BT WA o4 bl R H Ao T3 B &9 13 BE & 8 HE(4) ggs%mzﬁz(ﬁ).
IFALTE 1 1 15 45 B 22 DfF, AR,
HRRAEMERIR, B AT
kX Nagasaki J #§ TUiE, FHIRAELET
JH Motor paralysis(cerebral
paralysis 2). Cubitus valgus.
Tumor of left chest Excessive extension of upper
(—) {(—) Slight myopia. (=) 7 b4 S E 7 and lower extremities, (=) (—)
$E TR (neurofibroma). S A (B PR REHE 7 )
SRR, YR 8 R
i) In Utero Exposure }fi I 18
MS  Abnormal promi- a—‘imalpusiﬁon, Vitreous opacity. Localized pigmentation(+)  Accelerated tendon
nence of oceipital  Epamal dysplasia Latent divergent Tumor of left forearm reflexes. Decreased
protuberance. ~ ) strabismus. (—) BEOaELE(+) equilibrium function. (—) Nephritis Fever.
T T YE iz ) RS 72 1T Wi A B 04 7O 5 & sk
I ARTE i A R (Pecklinghousen tumor ?) T R hE IR T
YH Pigmentation of right Narrow external
3|3 crystalline lens. meatus. Lop ear. Localized lenkoplakia Ataxic gait. Accelerated
(=) 5 I malposition. Myopia. Curved concha. and pigmentation( 4 ). tendon reflexes. (=) (=)
3_{.3,5:{1 &7k i (A @ FE LA 5425 Ja e iy BE & B R S Wik fT, KK E
5 R B g ar 7h ()
[aRE R diii] Convulsive paralysis of lower
TS extremities. Huge transverse
Localized pigmented process of 7th cervical vertebra. Dysfunction of adrenal
nevi (+ ) Retension of 5th lumbar vertebral gland and pituitary
Brachycephaly Enamel dysplasia. Myopia. Saddle nose. R B BB () epiphyseal center. ? body ? Pneumonia.
am T+ ANTE R ®Rn R AR B T 2 16 i Hili %=
’ F7HIBEHMERE K, Fe?
5 BEHE T o6 0 ]
KO X-ray showed theracic

Left myopia.
TR

Deviated nasal septum.

LT i)

scaliosis with convexity to

right. Cubitus valgus. (=)
X—P Lo ke,

b R B

Abnormal thorn test
(dysfunction of adrenal
gland and pituitary body 7 )
Thorn test & 5 % (& %,
TEFBETET? )

(—): No specific findings. HFRIFRADZ VL D

7: Examination not possible. % THES & @
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