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Short Communication

ABSTRACT

Ectrodactyly ectodermal dysplasia and clefting syndrome (EEC syndrome) is a rare genetic
anomaly involving multiple structures and organ systems. It can be due to spontaneous mutation or
autosomal dominant inheritance. The prevalence of this condition is 1-9 / 100 000 population. The
common structures affected in this condition are the hair, nails, skin, eye, ear and the skeletal
system.

This is the report of a 12 year old male child presenting to the paediatric OPD with complaints of
hypohidrosis and febrile episodes past few months. There was no history of breathlessness or
chest pain. On examination he was found to have alopecia, misalignment of teeth, clefting of both
the lower extremities (absence of the second and the third toe on the right foot and the third toe on
the left foot with syndactyly in both feet). There was no involvement of the eye and ear. There were
no facial deformities. No cleft lip or cleft palate. External genitalia appeared normal. No
abnormalities were found on renal ultrasound. The child was born of non consanguineous
marriage. Younger sibling and parents are asymptomatic. He was provisionally diagnosed to have
EEC syndrome.
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1. INTRODUCTION

Ectrodactyly ectodermal cleft syndrome is a rare
form of ectodermal dysplasia. The symptoms can
varies from mild to severe and most commonly
include missing or irregular fingers and or toes
(ectrodactyly or split hand or foot malformation);
abnormalities of the hair and gland, cleft lip and
or palate, distinctive facial features; and
abnormalities of the eyes and urinary tract [1,2].
This syndrome is inherited in an autosomal
dominant manner though some authors have
declared this as a X- linked recessive inheritance
[3,4]. Approximately 90% of individuals with
EEC syndrome have a mutation identified in
the TP63 gene. The TP63 gene codes for the
p63 protein, which plays a important role in early
development of the ectoderm. The p63 protein is
additionally thought to play a role in the
development of the limbs, facial features, urinary
system, and other organs. Individuals that have
EEC syndrome due to a mutation in
the TP63 gene are classified as having EEC
syndrome type 3 (EEC3). Whereas EEC 1 is
caused by the mutation of long arm of
chromosome 7 and this constitutes 10% of cases
[5,6]. Though most of the cases of EEC are due
to autosomal dominant inheritance there are
instances of acquiring this syndrome as a
denovo mutation in the germ cells of the
unaffected parents a phenomena known as the
germline mosaicism and this has lead scientist to
think of a X linked recessive disorder in causing
EEC syndrome [5,4]. EEC syndrome can result
in a multitude of signs and symptoms in its
expression in affected individual i.e. it has a
variable expressivity. EEC syndrome has a
reduced penetrance, all individuals carrying the
affected gene will not have the disease and the
penetrance is 93% to 98% thus 2 to 7% will be
unaffected [5]. Approximately 170 or more variety
of clinical presentations is reported in this
complex and varied syndrome [3].

2. CASE PRESENTATION

A 12 vyear old boy presented to pediatrics
outpatient department was referred to the
Department of Anatomy of Saveetha Medical
College for case study. The boy is the first child
born to a non consanguineous couple with no
history of similar complaints in any of his paternal
or maternal ancestors. Patient presented with
complaints of decreased sweating on and off
febrile episodes with discomfort from past few

months. A detailed general physical examination
was performed and the findings are listed below.
An informed consent was received from the
patient’s parents regarding publishing this case.

2.1 Skeletal Abnormalities

Bilateral ectrodactyly of the feet were present
with absence of 2™ and 3™ toes on the right foot
and 3™ toe on the left foot. The right foot had
syndactyly of 4™ and 5" toes and the left foot had
syndactyly of 1% and 2™ toes and also of 4™ and
5" toes. This is a classical feature of bilateral
lobster feet deformity as captured in Fig. 1.

Fig. 1. Alopecia Areata

2.2 Skin Abnormalities

e Patient s skin has a dry scaly appearance
with diffuse hypo pigmentation. The scalp
hair appeared dry with presence of one
patch of alopecia areata over the parieto-
occipital region measuring about 4 cm by 3
cm as shown in Fig. 2. Nails were
appearing normal. Sweat pore counts on
the tips of digits were within normal limits
[7]. Body hair was sparse to normal.

2.3 Oral Cavity

Patient had xerostomia with opening of
Stenson’s duct not visible clearly. Teeth count
was normal but there was enamel hypoplasia
with numerous caries and misalignment of teeth
and abnormal small sized teeth were present as
shown in Fig. 3. Patient was referred to
orthodontic department for further examination
and management.
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No abnormality was detected in systemic
examination. Heart sounds were normal and per
abdomen examination was normal. Lung fields
were clear. A diagnosis of EEC syndrome was
made and patient was referred for investigations
to confirm diagnosis by genetic testing.

Fig. 2. Lobster deformity

3. DISCUSSION

Ectrodactyly is usually seen as either complete
absence of or malformation of one or more
fingers or toes. Patients generally have median
cleft in upper and lower limbs, which makes the
affected limbs look like a lobster claws and
hence the name given. This lobster claw is
thought to arise as a result of a wedge-shaped
defect of the apical ectoderm of the limb buds [8].
Sometimes all four limbs involvement may be
seen, even though this is a rare phenomenon.
The patients of EEC may sometimes have
webbing or fusion (syndactyly) of the fingers
and/or toes as present in the present case [9].
The spectrum of dermatological manifestation
associated with ectodermal dysplasia is variable
and include hyper keratosis, thickened scaly skin
to hypo pigmented dry skin with poor hair growth.
Scalp hair as well as eyebrows may be sparse,
wiry, and with hypo pigmented hair [10]. Other
symptoms can include dysplastic nails and peg-
shaped teeth with misalignment with are present

in the above case. Tooth decay is very common
clinical finding as seen in our patient and is often
very severe and sometimes tooth enamel may be
abnormal [11,12]. Other associated anomalies of
urinary system, hearing loss, abnormalities of
sweat, lacrimal and endocrine glands have also
been reported [13,14,15].

Fig. 3. Misalignment of teeth

The management of this condition starts with a
multiple investigations as USG scanning for renal
anomalies, 2D echocardiography, skin biopsy,
thyroid function test, hearing tests,
opthalmological evaluation, imaging techniques
for affected limbs, and confirmation of this
syndrome can be obtained by genetic testing for
detection of mutation. The treatment is primarily
supportive involving multidisciplinary approach.
Limb reconstructive surgeries for ectrodactyly,
syndactyly can be considered, artificial dentures
for missing teeth, usage of artificial tears are
some of the treatment options [13,14,15,7].

4. CONCLUSION

EEC syndrome is a multiple congenital anomaly
syndrome with a varied presentation. The above
case is a classical example of incomplete EEC
syndrome that requires a multispeciality
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approach in its management. Early detection and
counseling can help to improve the mental IQ in
these cases and parental genetic counseling and
testing can be helpful to prevent recurrences in
future pregnancies.
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