
Cleidocranial dysplasia or dysostosis (CCD) is a
condition  characterised by failure of membranous
ossification resulting in absence or pseudarthrosis of
the clavicle, open fontanelles, wormian bones and
supernumerary teeth. The aetiology though not com-
pletely known is thought to be due to a CBFA1 (core
binding factor activity 1) gene defect on the short arm
of chromosome 6p21. CBFA1 is essential for differen-
tiation of stem cells into osteoblasts, so any defect in
this gene will cause defects in membranous and endo-
chondral bone formation. Since the first description,
over 700 cases have been reported in literature. 
The authors report a family with mother and her four
sons affected with CCD and Crossed Renal Ectopia
(CRE) in one child, which has not been reported in
CCD before.
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INTRODUCTION

Cleidocranial dysplasia is a condition which is
diagnosed as an incidental finding by clinicians
when patients present to them for unrelated symp-
toms. The aetiology though not completely known
is thought to be due to a CBFA1 (core binding
 factor activity 1) gene defect on the short arm of
chromosome 6p21 (2,5,10,16,22,27). 
The syndrome was first named by Marie and

Sainton in 1898 (2,6,8,19,22), though the first docu-
mented case was in 1765 (6,19). The condition is
now recognised to have been documented even

before this as the character Thersites from Homer’s
Iliad has been diagnosed to have cleidocranial
dysostosis (3,6). The syndrome got renamed aptly
from cleidocranial dysostosis to cleidocranial dys-
plasia after the conference for constitutional disor-
ders of bone held in Paris in 1969 (22). This termi-
nology is ideal since there are defects in ossification
of the endochondral bone as well, and not only of
the membranous bone, as previously thought,
resulting in generalised skeletal dysplasia (22).
There is a defect in membranous ossification

resulting in abnormalities in the skull, agenesis or
total absence of the clavicle, retention of deciduous
teeth with supernumerary teeth (16,22). CCD is
transmitted as an autosomal dominant condition,
the patients have normal intelligence and have a
normal life span. Forty percent of cases are report-
ed to be sporadic without any genetic cause (10,27).
A triad of lesions as described by Tanaka et al (27)
including multiple supernumerary teeth, partial or
complete absence of clavicles and open sagittal
sutures and fontanelles makes the diagnosis easy.
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This is mainly reported from societies where
 consanguineous marriages are a custom as in the
Middle East countries. Skeletal anomalies are
 common in children born to consanguineous
 parents (24). 

CLINICAL CASES

A family of five patients (mother and four of her
sons) with cleidocranial dysostosis born to normal
consanguineous parents is being reported by the
authors, due to the rarity of the condition (fig 1).
The 38-year-old mother has a short stature, and

a wide transverse diameter of the skull with
prognathism  due to maxillary hypoplasia. She has
aplasia of the lateral end of the right clavicle and a
pseudarthrosis of the left clavicle (figs 2-4).
She has hypertelorism and a high arched palate.

The pelvis shows absent flaring of the iliac bones.
Her spine radiographs revealed a spina bifida and
spondylolysis of L5. 
Hearing is normal and all her deliveries were

normal.
Her first son is not affected by the syndrome. The

second son, 17 years old, has a clavicular hypo -
plasia with bilateral pseudarthrosis. His hearing is
normal (figs 5 & 6).
He has a Trendelenburg gait and radiographs

reveal a bilateral coxa vara with overgrowth of the
greater trochanters and absent flaring of the iliac
wings. Radiographs of the spine show a mild mid -
thoracic scoliosis.

The third son is now 14 years old and presents
with facial asymmetry, congenital divergent squint
and has bilateral conductive deafness with type B
curves in the tympanogram. His response to spoken
commands is good but a pure tone audiogram
(PTA) shows typical elements of bilateral severe
conductive hearing loss. He gets recurrent episodes
of otitis media. Again clavicular hypoplasia is the
most significant finding with an absent clavicle on
the right and an absent lateral end on the left.
The fourth son (aged 11) has an absent clavicle

on the right and an absent lateral end on the left. He

522 S. S. SURESH

Acta Orthopædica Belgica, Vol. 75 - 4 - 2009

Fig. 1. — Clinical photograph- Mother and her 4 sons Fig. 2. — Chest radiograph of the mother showing absence of
the clavicle on the right and pseudarthrosis of the clavicle on
the left.

Fig. 3. — Lateral view of the skull of the mother showing
pseudoprognathism and hypoplasia of the maxilla.



has a high arched palate similar to the other patients
in this family. He has a wide symphysis pubis and
vertical iliac wings. He also has dental caries and
multiple decayed teeth. 
The fifth and sixth siblings (boy and girl) are

normal .
The most severely affected sibling is the

youngest son, now 4 years old. He was born prema-
turely with a low birth weight and presented with
Respiratory Distress Syndrome, requiring prolong -
ed mechanical ventilation in the neonatal period.

His chest radiographs revealed a clavicular
hypoplasia, with an absent clavicle on the right and
a pseudarthrosis of the clavicle on the left. 
The patient was investigated for a recurrent

urinary  tract infection with Proteus, and an initial
ultrasound scan of the abdomen failed to reveal the
kidney in the right renal fossa. 
A CT intravenous urogram showed a right kidney

posterior to the bladder measuring 36 mm by
18 mm with good function. The left kidney was
found in the normal location (figs 7 & 8).
The bladder was normal. The child recovered

with appropriate antibiotic therapy and hence no
further intervention was done for the renal ectopia.
All patients also had other features of CCD in the

form of wide anterior fontanelle, frontal bossing,
hypertelorism, low set ears, and prominent raised
coronal sutures. 
Genitalia of all patients were normal. Their skull

radiographs revealed multiple wormian bones. A
panoramic view of their teeth showed supernumer-
ary teeth, multiple retained deciduous and multiple
unerupted teeth. Another feature noticed was the
almost parallel anterior and posterior border of the
ramus of the mandible. The second metacarpal was
found to be long in all patients with an accessory
epiphysis at the base of the second and fifth
metacarpal. 
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Fig. 4. — OPG of the mother showing unerupted permanent
teeth, impacted supernumerary teeth in the upper and lower
jaws (single arrow :parallel inner border of the ramus of the
mandible, double arrow : unerupted permanent tooth, broken
arrow : retained decidous teeth).

Fig. 5. — Chest radiograph of the second son showing a
pseudarthrosis of the clavicle (arrow : defect in the posterior
elements of the spine).

Fig. 6. — Radiograph of the pelvis of the second son showing
a coxa vara, trochanteric overgrowth and a vertical orientation
of the iliac wings.



Though short statured, these patients cannot not
be labelled as dwarfs. Their intelligence is normal.
In all five cases a defect in the clavicle can be
palpated .

DISCUSSION

CCD is a condition characterised by moderately
short stature, facial abnormalities and abnormalities
affecting the skull and clavicle (21,22,26). Over
700 cases have been reported in the literature with
an incidence of one in 1 million (5). The incidence
may be higher and unreported as most of the
patients do not seek medical advice (5). 
There are many reports in the literature of CCD

in families (8,12,25).

The aetiology though not completely known is
thought to be due to a CBFA1 (core binding factor
activity 1) gene defect on the short arm of
 chromosome 6p21 (5,10,16,22). CBFA1 is essential
for differentiation of stem cells into osteoblasts, so
any defect in this gene will cause defects in the
membraneous and endochondral bone formation
(6,22). It affects bones of intramembranous origin
and endochondral bone formation of long bones,
there is also failure of midline ossification.
Involvement of non membranous bones is also well
recognised (12,22). Keats (15) in 1967 reported the
involvement of long bones, the spine and the base
of the skull. Subsequently Jarvis and Keats (12)
extensively reviewed the skeletal anomalies in
CCD.
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Fig. 8. — CT scan of the youngest son showing the ectopic
 kidney posterior to the bladder and the normal left kidney.

Fig. 7. — Intravenous pyelogram of the youngest son showing
an ectopic kidney (small arrow : left normal kidney, broad
arrow :ectopic kidney, broken arrow : bladder).



The characteristic feature of the disease is partial
absence of one or both clavicles or in 10% of cases
its total absence (6,7,26). The midclavicular portion
is usually absent due to failure of coalescence of the
two primary ossification centers of the clavicle (7).
The clavicular abnormality is usually bilateral, but
if unilateral the right side is more affected (6,12,27). 
A pseudarthrosis occurs between the enlarged

ends of the clavicle slightly lateral to the mid-
point (12,21,25) with rudimentary sternal and acromi-
al ends (12,26). Some authors have mentioned that
complete absence of the clavicle is rare (21,22).
There are also reports about absence of the sternal
end with presence of the acromial end (22). There
are few reports with normal clavicles (6,8,22). The
clavicular defect in CCD is proposed to be due to
the abnormal elevation of the first ribs and the pres-
sure upon the developing clavicles by the subcla-
vian artery (25). Due to the absence of the clavicle
the thorax is barrel shaped (12). This also results in
hyper mobility of the shoulders which most of the
patients can approximate in the midline anteriorly.
The conical shape of the thorax which is present at
birth persists throughout adult life (12). Due to
absence of the clavicle the muscles which originate
from it are also maldeveloped. 
The diagnostic triad of clavicular aplasia, multi-

ple supernumerary teeth and open sagittal sutures
and fontanelles makes the diagnosis of this
 condition easy even before a radiographic examina-
tion (27).
Patients have brachycephaly, hypertelorism,

open fontanelle and suture, multiple wormian bones
and delayed suture closure (27). There is segmental
thickening of the supra orbital part of the frontal
and temporal bone. There is pseudoprognathism
due to an underdeveloped maxilla (22,27). Most of
the patients present with dental anomalies. There is
delayed eruption or failure of eruption of permanent
teeth, with presence of supernumerary teeth due to
retention of deciduous teeth (5,22,27). 
The presence of multiple supernumerary teeth

may be the cause of impaction of permanent
teeth (5,27).
Multiple supernumerary teeth and midfacial

deformity can cause malocclusion (5,6,12,13,22). It is
possible for dental surgeons to predict the time of

formation of supernumerary teeth and their location
and initiate early treatment (13,16,27).
Conductive deafness may be present with fre-

quent episodes of otitis media (5,6). One of the five
patients in this report has bilateral severe conductive
hearing loss as demonstrated by PTA. He has also
been treated for frequent attacks of otitis media.
Predominant middle ear hearing loss is reported to
be due to structural changes in the small middle ear
bones and structural abnormalities in the temporal
bones make corrective surgery difficult (5,11). 
The maxilla and paranasal sinuses are under -

developed, resulting in prognathism (22,27).
Absence of nasal bones is another feature of the
syndrome (22,27).
Parietal foramina (symmetrical oval defects in

the parietal bones) with clavicular hypoplasia is
named and listed in the London Dysmorphology
Database as Parietal Foramina with CCD
(PFCCD) (21).
More than 700 cases have been reported in the

literature but association with crossed ectopic kid-
ney has not been reported before. Crossed renal
ectopia is a rare congenital condition where one
kidney is transposed to the side opposite to its nor-
mal location. 
Malrotation of the ectopic kidney is the

rule (18,23).
Many skeletal anomalies have been reported

with renal ectopia like Holt Oran syndrome,
Fanconi’s syndrome, TAR syndrome, VATER asso-
ciation (1,23). Spina bifida, scoliosis, and develop-
mental dysplasia of the hip are also reported with
crossed renal aplasia (7,10,17,18,23). 
The incidence of crossed renal ectopia (CRE)

reported is 1:7000 (4,18,23). The incidence of
unfused crossed renal ectopia is reported to be
1:75,000 autopsies (23). 
A congenital pelvic kidney is common on the

left side (4,9). There are reports of crossed renal
ectopia without fusion more common on the right
side (18,23). Ectopic kidneys are dysplastic and usu-
ally non functional but in our case, though the size
was small, the kidney was functioning well. CRE is
usually diagnosed while an investigation is done for
some other symptomatology (23). In our case the
child was investigated for a recurrent urinary tract
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infection with Proteus, and during the initial ultra
sound scan the right kidney was not detected. The
child subsequently underwent a contrast CT scan
which demonstrated the ectopic pelvic kidney.
Treatment was not done as the kidney was found to
be functional and the child responded to antibiotic
therapy (18,23).
A high proportion of children with renal ectopia

have vesico- ureteric reflux, and when present with
decreased function of the ectopic kidney it pre -
disposes these children to recurrent urinary tract
infections (9,17,18,23).
MacEwen et al (17) found an incidence of 2.5%

renal ectopia in an analysis of congenital scoliosis,
and they mention the ectopia as a cause of infection
and calculus.
The fingers are short and tapered, and the second

metacarpal is found to be long (6,12,22). 
The distal and middle phalanges of the second

and fifth fingers are short (6,22). This can produce
tapering of the digit, due to poor development of the
terminal phalanx (12). 
Jarvis and Keats (12) reported lateral notching

of the proximal femoral ossification centre, with
femoral head and neck widening. Aktas et al (2)
reported that the cbfA1 (core binding factor activi-
ty 1) gene defect on the short arm of chromosome
6 may be a factor in the unusual development of the
proximal femur. The authors reported association of
CCD with a “chef’s hat” appearance of the head of
the femur, where the height of the epiphysis is
greater than the width (2,12).
One of the patients in this report had coxa vara

with trochanteric overgrowth. There is widening of
the symphysis pubis due to delay in its ossification.
Other associations are widening of the sacro iliac
joints, hypoplasia and anterior rotation of the iliac
wings (12,22). These pelvic abnormalities can lead to
cephalo pelvic disproportion (CPD) and increased
incidence of caesarian sections (5,7,10,12). The
pelvis is involved in most of the patients and hence
some authors describe this condition as Pelvico-
Cleido-Cranial dysplasia (12). Ischio vertebral dys-
plasia is reported in a family with CCD by Kaissi et
al (14). In an analysis of this family of CCD defects
in ossification of the pubic bone was seen in all
cases (14).

A high incidence of spondylolysis of the lumbar
vertebrae has been documented by Jarvis and
Keats (6,10,12). The mother in this series had
spondylolysis of the L5 vertebra.
Neurological and vascular problems also can

develop in CCD. Medhi et al (20) reported a case
with progressive spasticity of all four limbs due to
bilateral parieto-occipital white matter lesions with
atrophy. MR of the spine showed a large subarach-
noid space with a small cord suggesting cord atro-
phy (20). Association with syringomyelia has also
been reported (6,7,26).
Though CCD is categorised as a dwarfing condi-

tion the dwarfism is moderate and short stature is
not severe enough to categorise CCD as a dwarfing
condition (5).

CONCLUSION

The typical clinical appearance of this condition
should alert the physician about the diagnosis
before performing radiographic examination. The
predominant feature in every case is aplasia of
the clavicle. It is easily differentiated from similar
conditions  of hypoplasia of the clavicles like con-
genital pseudarthrosis, pyknodysostosis, mandibulo-
acral dysplasia and Yunis-Varon syndrome.
The author reports a family with cleidocranial

dysostosis, with a mother and four of her seven chil-
dren affected and a crossed ectopic kidney in one of
the siblings. This is the first report of crossed renal
ectopia in a patient with cleidocranial dysplasia.
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