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Hidrotic ectodermal dysplasia of hair, teeth, and
nails: case reports and review

L S Chitty, N Dennis, M Baraitser

Abstract
We report two families with the Witkop
"tooth and nail syndrome". This term is a
misnomer, as the hair was mildly involved
in the original case reports and in the
families reported here.
(JMed Genet 1996;33:707-710)
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In 1965, Witkop' described an autosomal
dominant dysplasia of the nails with hypodon-
tia, which occurred commonly in the Dutch
Mennonites of Canada. This condition dif-
fered from hypohidrotic forms of ectodermal
dysplasia in that affected persons did not have
involvement of ectodermally derived glands
(that is, sweating was normal) and the hair,
although fine, was normal in distribution. He
called this the "tooth and nail" type of
autosomal dominant ectodermal dysplasia.

Since the original communication there have
been few reports of other families with clinical
features which match Witkop's original de-
scription.2 Some authors have reported fami-
lies with a similar phenotype but with minor
differences, and other similar families have
shown apparently autosomal recessive inherit-
ance. There are marked similarities between
these families, and it may be that many of the
dominantly inherited hidrotic dysplasias of
hair, teeth, and nails could be included in
the same group. We have reviewed these
reports, 1-17 and describe two additional fami-
lies, one which has classical "tooth and nail" or

"Witkop" ectodermal dysplasia, and another
with minor differences.

Family 1

1 2 3

Figure 1 Pedigree offamily 1.

Case reports
FAMILY 1 (FIG 1)
This family was referred to the genetics clinic
because two of the three children had abnor-
mal hair and nails. The oldest, a girl (III.4),
had fair, sparse, fine scalp hair which was very
slow growing (fig 2). She had a complete set of
deciduous teeth which had a conical crown
form (fig 3). An orthopantomogram per-
formed at the age of 4 years showed that there
was an incomplete permanent dentition devel-
oping, with only two conical crowned upper
central incisors and three lower premolars. Her
nails were discoloured and were said to have
been very small at birth. They had improved
with age but were still dysplastic (fig 4), the toe
nails being more severely affected. Her skin
was dry, but she did not give a history of heat
intolerance or problems associated with lack of
sweating.
Her younger brother (III.5) was born with a

cleft palate, which had been repaired by the
time we saw him at the age of 2 years. He had
had the same discolouration of his nails at
birth, but this had improved, leaving him with
small dysplastic nails on both hands and feet.
His toe nails had never been cut. His hair was
sparse, fair, fine, and so slow growing that it
had not needed cutting. He had an incomplete
deciduous dentition, and both central incisors
had conical crowns. His skin was dry but he
had no problems relating to sweating.

Their father (II.5) had a complete perma-
nent dentition, but all his teeth were widely
spaced and the lateral incisors had tapered
crowns (fig 5). He had thick scalp hair which
grew well, and nails which, to his knowledge,
had always been normal and grew well. His
father (I.1) was said to have small teeth, with
some missing. His mother (II.6) and older
brother (III.3) had complete sets of normal
teeth and no abnormality of the hair or nails.
III.3 had a vascular naevus over his right arm
with mild hypertrophy, and was thought to
have Klippel-Trenaunay-Weber syndrome

FAMILY 2 (FIG 6)
This family was referred for genetic counsel-
ling after the birth of the second child (IV.2),
who, as well as having the features of an
ectodermal dysplasia, had a terminal trans-
verse defect compatible with an amniotic band
constriction..
Only the mother (III.9) and her two children

(IV. 1 and IV.2) were examined. The children's
hair was fine and straight, but not sparse (fig
7). There was some scaling of the scalp and
their eyebrows were very sparse or absent.
Their teeth were small, with increased gaps in
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both primary and secondary dentition, most
noticeable in the lower incisors. Their nails
were small and spoon shaped (fig 8C). They
did not report any problems relating to sweat-
ing. Their mother (III.9) had widely spaced
dentition (fig 9) and dysplasic nails (fig 8A, B).
Other affected members were identified by
III.9 because of their sparse eyebrows. Prema-
ture balding was reported in affected adult
males. Hair microscopy showed hypopigmen-
tation but no structural abnormality in III.2,
and trichorrhexis in III.1. Those affected had

Figure 2 Family 1, III.4, showing the sparse,fine scalp
hair. (Photographs reproduced with consent.)

Figure 3 Family 1, III. 4, showing the conical shaped
deciduous dentition.

:..
Figure 4 Family 1, III. 4, showing the small finger nails.

Figure 5 Familyl1,II.5, showing tapering of the crowns

and widely spaced teeth, the only manifestation of

ectodermal dysplasia in this patient.

dry skin with follicular papules, particularly on
the extensor surfaces of the limbs (fig 8B).

Review of the clinical features in "tooth
and nail" ectodermal dysplasia
TEETH
A variable degree of hypodontia of the perma-
nent dentition is present. Adontia is rare in this
disorder but has been reported." Teeth may be
widely spaced and conical or peg shaped (figs 5
and 9). There are some reports of congenitally
absent deciduous teeth which may also be
conical (fig 3). There is considerable variability
in expression, and hypodontia is not an invari-
able feature. The father of the patient de-
scribed by Weech'7 (case 2) had "deficient hair
and one tooth was imperfectly developed". In
the first family reported here there were two
affected children, both with peg shaped de-
ciduous teeth, dysplastic nails, and fine hair.
Their father had no evidence or history of dys-
plastic nails or poor hair growth. However, he
had conically shaped crowns and was therefore
thought to be a gene carrier. There are other
published examples showing the wide variabil-
ity in expression of this condition, with some
presumed gene carriers having a few (fewer
than five) absent teeth as their main manifesta-
tion," although supernumerary teeth" have
also been reported.

NAILS
The nails are described as small and dysplastic
and may be spoon shaped or concave. In one
report there was longitudinal grooving." Nails
are often slow growing, and the toe nails are
usually more severely affected. Some children
may be born without toe nails, which subse-
quently develop slowly but do not usually
appear well formed until the second or third
decade of life. In the first family reported here,
both children were born with small, discol-
oured, dysplastic nails which gradually im-

k proved. The nail dystrophy shows considerable
variation in gene carriers: in some there is no
evidence of nail dystrophy, whereas in others
only the toe nails are affected and to a very
variable extent. Still others have severe changes
in both finger and toe nails.

HAIR
The hair has a normal distribution, but may be
fine (figs 2 and 7), slow growing, and sparse.
Total alopecia has not been described. In the
cases reported by Giansanti et all" the hair was
brittle but this has not been a feature in other
reports. As with the tooth and nail dystrophy,
there is considerable variation in the degree to
which the hair is affected, and some gene carri-
ers have apparently normal hair or silky, soft
hair.'5 Other body hair is not usually affected,
but there is one case reported with sparse eye-
lashes and eyebrows'0 and the second family we
report here has virtual absence of the outer one
third of the eyebrows (fig 7). Pinheiro et a!
described a family with features of Witkop's
syndrome with, in addition, sparse eyebrows
and lashes and mild palmoplantar keratosis.
Thus it may be that abnormalities of eyebrows
and lashes are variable features in this syn-
drome.
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Family 2 CRANIOFACIAL
There does not appear to be a consistent facial
phenotype. The most commonly reported fea-

I ;:T 24 tures are a prominent or everted lower lip, a
small jaw, and maxillary hypoplasia. One of the

I.1>1. patients reported here (III.5, family 1) had a
cleft palate.1 2 T3 4 I5 1-6
SKIN
Most affected subjects have normal skin, but
some (including family 1 reported here) have

2 3 4 5 6 7 8 9 10 11 12 13 dry skin. Slight keratosis pilaris on the arms
and legs was reported in a single case in a fam-
ily reported by Hudson and Witkop.'2 None of

IV II 4t 44 t _~ 4b I I A the patients reported gave a history of heat
1. 2 3 4 5 6 7 8 9 10 1 12 intolerance or problems owing to lack of sweat-

ing.
Figure 6 Pedigree offamily 2. Inheritance

Inheritance is autosomal dominant, but there
may be considerable variation in expression.
Very careful examination of relatives of affected
subjects must be performed before advising on
carrier status, as gene carriers may have
minimal signs.

Differential diagnosis
Differentiation from other types of ectodermal

P.|* _ ~ dysplasias is difficult and might not be possible
until molecular markers are available. The syn-
drome first described by Clouston8 in 1929 is
similar to that of Witkop. Sweating is normal,

_ the hair is fine, depigmented, and sparse and
the nails are dystrophic and remain so. There is
argument about the involvement of the teeth in
this condition, and although oligo- and ano-
dontia do occasionally occur, it is primarily a
condition involving hair and nails. Palmo-
plantar dyskeratosis (sometimes involving flex-
ure areas elsewhere) is frequent in Clouston

Figure 7 Family 2, (left) IV. and (right) IV2. Note the fine hair and virtually absent syndrome and the absence thereof and the
eyebrows.

'T__

Figure 8 Family 2. (A) III. 9 showing dysplastic finger nails. (B) III. 9 showing dysplastic toe nails. (C) IV showing
dysplastic finger nails.
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Figure 9 Family 2. Teeth of III. 9 showing the increased
gaps.

prominence of the tooth involvement in our
patients suggest a separate designation. Turn-
penny et al'6 discuss a four generation family
with features similar to Clouston syndrome
and speculate about the possibility that it is
allelic with it. Their family is similar to ours,
but differs in that natal teeth were present in
some, and acanthosis nigricans was a variable
feature. Such is the confusion in this area of
dysmorphology that we prefer to align our
family more with Witkop rather than Clouston.
One member in family 1 in this report had a

cleft palate and one member in family 2 had a
terminal transverse defect affecting the fingers
of one hand. The EEC syndrome5 was consid-
ered in both, but true ectrodactyly was not
present (it looked like the result of amniotic
bands), and the clefting in the patient in family
2 was confined to the palate, and only one
member was affected. Rapp-Hodgkin syn-
drome9 was also considered in view of the cleft,
but in that condition the hair is mostly sparse
and friable and histologically shows pilli torti.
Tear duct function seemed normal in all
subjects.

Fried'0 reported two cousins in a consan-
guineous pedigree with clinical signs compat-
ible with the tooth and nail syndrome, but as
none of the intervening relatives was affected,
he considered the inheritance to be autosomal
recessive. Other reported cases have other
lesions not found in tooth and nail syndrome .

A central incisor was reported in the family of
Buntinx and Baraitser.4 In the family reported
by Lowry et al" a sensorineural deafness
seemed to be segregating with the ectodermal
dysplasia. The variety of features seen in these

cases is such that the condition is likely to be
heterogeneous, and an accurate classification
must await the mapping of the genes responsi-
ble. The majority of these conditions are inher-
ited in an autosomal dominant fashion, with
extremely variable penetrance, and great care
must therefore be taken when offering genetic
counselling in apparently isolated cases.

Summary
Witkop's syndrome, or tooth and nail syn-
drome, is an autosomal dominant condition
with hypodontia and teeth with conical
crowns, with a nail dysplasia which is present
from birth and improves with age. The toe
nails are more severely affected. Scalp hair may
be fine and sparse. Sweating is normal. Other
similar conditions may be allelic or may repre-
sent mutations at other loci.
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