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SURVEY OF A KINDRED WITH HEREDITARY ENAMEL
HYPOPLASIA, HAND ANOMALIES, PHENYLKETONURIA,
AND DISORDERS OF THE CENTRAL NERVOUS SYSTEM
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INTRODUCTION

A kindred with hereditary enamel hypoplasia in three
generations was found on an island of Nagasaki Prefec-
ture, Japan. In addition to the enamel hypoplasia
patients, one member of this kindred had multiple bony
anomalies of the hands, one was phenylketonuric, and

four had disorders of the central nervous system.

The present report summarizes the interesting clinical

and laboratory findings in this kindred.

RESULTS
The propositus, E. H., a 9-month-old female (III 7,

in Figure 1) was found to have brown teeth on physical
examination in February 1953, at ABCC Nagasaki. She

was otherwise normal on physical examination.

The mother of the propositus (II 5) who was 31
years of age at that time, was found to have the same
discoloration of the teeth as her child, and in addition
had finger defects of both hands, X:ray films of both
her hands, taken at the Department of Radiology, ABCC,
revealed a syndactyly of the left middle and ring
fingers, and hypoplasia of some of the digits of both
hands (Photograph 1). These malformed digits were
adequately covered with soft tissue and appeated to be
congenital in nature, Films of her teeth showed peri-
apical abscess of some teeth. No other abnormalities
were found on a skeletal X-ray survey. Sections of her
teeth, prepared at the Department of Pathology, ABCC
(Dr. N. A. Janovski), showed a diffuse thinness of
the enamel layer, and the diagnosis of hereditaty enamel

hypoplasia was made.

The father of the propositus (II 4) was normal on

physical examination.
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FIGURE 1 PEDIGREE OF A KINDRED WITH HEREDITARY ENAMEL HYPOPLASIA, HAND
ANOMALIES AND DISORDERS OF THE CENTRAL NERVOUS SYSTEM
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Siblings of the propositus: three sisters (IIT 8, 9,
11) and one brother (III 10) were born subsequently.
Among them, only the brother developed brown teeth.
These children also had other skeletal anomalies detect-
able only by X-ray examination. Skeletal X-ray
studies showed a spina bifida occulta at L5 of IIT 8;
delayed ossification of carpal center of III 10; and a

short phalanx of the fifth digit of III 11.

Other members of this kindred reside on an island of
Nagasaki Prefecture, and a total of 27 members have
now been examined by the author. Among them was
a child (III 17) who was brought to the ABCC clinic
because of delayed motor development. The child was
born in August 1959. His birth weight was 2900 g.
When the child was 3 months old, his parents noticed
dark violet discoloration of his gingiva. Four months
later, brown teeth erupted. The child was examined at
14 months of age at ABCC in October 1960. He was
77.5 c¢cm in height and 10.2 kg in weight (average for
his age). His motor development was delayed and he
could not turn over or crawl, His hair and skin were
light in color. Eczema of the skin was not present at
that time, but appeared 5 months later. The brown
teeth (upper 4, lower 4) were noticed. The serum
phenylalanine level was elevated to 30 mg/100 ml
(normal, 4 mg/100 ml) as measured by the paper-
chromatography method at the 406 General Medical
Laboratory. Both Phenistix and ferric chloride tests of
the urine were positive. A serologic test for syphilis
was negative, A skeletal X-ray survey was normal.
Electroencephalogram taken at the Department of Psy-
chiatry, Nagasaki University Hospital, was negative. A
diagnosis of phenylketonuria was made, and the child
was admitted to the Department of Pediatrics, Nagasaki
University Hospital (Professor Nariyuki Izumi and Dr,
Masayoshi Sakai). He was put on a low phenylalanine
diet, but it was discontinued by the parents after
discharge. At 5 years of age, the child appeared to be
a typical phenylpyruvic oligophrenia patient.

The boy’s brother (IIT 18) had normal teeth; a sister
(III 19), one of the pair of subsequently born hetero-
zygous twins, also had normal gingiva and normal teeth,
but the twin brother (III 20) was observed by the
author to have dark violet gingiva at 3 months of age.
Brown teeth subsequently developed.
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Four maternal relatives of the boy with phenylketon-
uria were found to have disorders of the central
nervous system. They were the grandmother (I 2) with
depression; an aunt (II 1) with mental retardation;
an uncle (II 10) with schizophrenia; and a cousin (III 1)
with idiopathic epilepsy. All received treatment for
their diseases at the Department of Psychiatry, Nagasaki
University Hospital.,

A microassay measurement of plasma free amino acid
levels was done on three subjects with enamel hypo-
plasia (Il 5, 6, 8) and on five normal subjects (I 5; II
2, 3, 12; III 1). Also, urinary amino acid levels were
determined on two subjects with enamel hypoplasia
(IT 5, 6) and on two normal subjects (III 8, 9). All
these plasma and urinary measurements of free amino

acids were normal.

DISCUSSION

Hereditary enamel hypoplasia, or amelogenesis imper-
fecta hereditaria, is a rare disease. Witkop' reported
that the frequency of this disease was 1 in 12,000~
14,000 school children in the State of Michigan, U.S. A,
and Tsuji & Obi® stated that they found no instance
of the disease in 2500 children examined in Sapporo
City, Japan. Three reports on kindreds with this disease
in Japan have been published by Hiyama & Kanai,?
Shirasuga & Sugano' and Tsuji & Obi.® All cases,
including the present one, showed an autosomal dominant

hereditary pattern.

Robinson et al® reported that all observed patients
with enamel hypoplasia had, in their experience, curly
scalp hair. The members of this family did not exhibit
this trait.

It is unclear whether the hand anomaly was related
to the dental anomaly (enamel hypoplasia), both tissues
being embryologically of ectodermal origin. Rather, the
anomalies seemed to occur independently of one another
because there was only one person with hand anomaly

in the enamel hypoplasia patients.

It was interesting to observe that the babies who
showed the dark violet discoloration of the gingiva at
3 months of age, subsequently developed brown teeth

(enamel hypoplasia). The discoloration of the gingiva
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may be due to a local circulatory disturbance, but its
real cause is unknown. The enamel formation of human
beings is said to take place during the period between
2 weeks and 10 months after birth.5 So, it is likely
that the discoloration of the gingiva of the patients
with enamel hypoplasia has some connection with the

disturbance of enamel formation.

The pathogenesis of the hereditary enamel hypoplasia
is unknown, The author tried to determine if there is
a specific pattern of amino acids in serum level and in
urinary excretion associated with hereditary enamel

hypoplasia, but the results were negative.

Phenylketonuria is a disease more frequently seen
than hereditary enamel hypoplasia in Japan. Tanaka
et al” reported that its prevalence in Japan is estimated
to be 1.6-1.8x%10°%. It is known that patients with
psychiatric disease are often found among the heterozy-
gous carriers of phenylketonuria. The kindred reporting
here also had four persons with disorders of the central
nervous system, though detection of the carrier state,
by phenylalanine loading, could not be done. Utena and
Isogai® have summarized cases of psychiatric patients
among the family of phenylketonurics, reported in the

Japanese literature including the present case.

It is conceivable that more than two rare hereditary
diseases might occur in one kindred; but the coexistence
of two such rare diseases as hereditary enamel hypo-
plasia and phenylketonuria must be rare, indeed. The
epidemiology of hereditary diseases on this island

deserves further investigation.

SUMMARY

A 9-month-old female was found to have hereditary
enamel hypoplasia at the ABCC clinic, Nagasaki, in
1953. Subsequently, 11 out of 34 members examined
in this kindred were found to have enamel hypoplasia
in three generations, consistent with an autosomal
dominant pattern. The mother of the propositus had,
in addition to the enamel hypoplasia, multiple bony
anomalies of both hands which were considered to be
congenital in nature. No other members of the family
had such apparent hand anomalies. Her children,
however, showed minor bony changes,
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One of the cousins of the propositus was found to BHMEDNE DS B 1EIL, =7 A AVEBIEBEDIZ

be phenylketonuric, in addition to having enamel 7 2 2 h b VREEAE LT\, 220 RHORE 4
hypoplasia. Furthermore, four persons on the maternal .
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side of the child with phenylketonuria were found to

have had disorders of the central nervous system.
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An attempt to find a specific abnormal pattern of
free amino acids in the plasma and urine of the patients

Fa

with enamel hypoplasia was unsuccessful. yg=p
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