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Abstract

Case Report

Cleidocranial dysplasia (CCD) it is an autosomal dominant skeletal dysplasia caused by mutation in CBFAL1 (Core Binding
Factor Alpha), a member of runt family of transcription factors mapped to chromosome 6p21. Radiographic images are important
tools for the diagnosis of CCD. On dental radiographs, it is possible to observe 2 features of the classical triad of CCD: multiple
supernumerary teeth; and open sutures and fontanelles of the skull. Third important feature hypoplasia of clavicles need additional
chest radiograph. Most of mid-facial features of this syndrome can be visualized on CBCT images which save patient from
exposure to different views of 2 dimensional imaging required to see widespread involvement of skull but also help in treatment
planning for missing permanent teeth including accurate study of the morphology, location, alignment, proximity of teeth to
structures like inferior alveolar canal and maxillary sinus well as the quality and quantity of basal bone available
which could help a great deal in orthodontic planning, surgical extraction and prosthetic rehabilitation. Considering its
valuable importance, CBCT is advisable in all such syndromes with multiple impacted teeth for diagnosis and

treatment planning.
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INTRODUCTION

Cleidocranial dysplasia (CCD) is an autosomal
dominant inherent condition with characteristic skeletal
clinico-radiological findings [1]. Most common dental
manifestations associated with cleidocranial dysplasia
are impacted permanent teeth, supernumerary teeth,
over-retained deciduous teeth, crowding of arches due
to same reasons [4-6]. Scheuthauer was probably the
first to describe the syndrome accurately [2]. Marie and
Sainton in 1898 coined the name “dysostose
cléidocranienne héréditaire” for this condition [3]. One
of the most colourful families, descendants of a Chinese
named “Arnold Head”, was probably described by
Jackson, he was able to trace 356 members of this
family of whom 70 were affected with the “Arnold
Head” [7]. CCD was originally thought to involve only
bones of membranous origin, more recent and detailed
clinical investigations have shown that CCD is a
generalised skeletal dysplasia affecting not only the
clavicles and the skull but the entire skeleton. CCD was
therefore considered to be a dysplasia rather than a
dysostosis [8].

Two-dimensional radiographs provide an
overview of this condition but sometime may fail to
accurately determine morphology of impacted teeth,
there alignment, ectopic locations, proximity with vital
structures like inferior alveolar canal and maxillary
sinus and root formation etc because of inherent
limitations like magnification, geometric distortion and
superimposition of structures [4]. Three-dimensional
images of CBCT gives more valuable accurate
reconstruction of real anatomy than 2-dimensional
radiographic images in such cases [9].

CASE REPORT

A 18- year old male patient reported to
department of Oral Medicine and Radiology, Rishiraj
College of Dental Sciences and Research Centre with
chief complaint of missing teeth in both the arches.
Medical history revealed recurrent pain in shoulders
and dislocation by minor injuries. General physical
examination revealed a thin build body and short
stature. The shoulders were opposable over chest
without pain or external force (Fig-1), A palpable
groove was present in frontal bone in midline extending
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from forehead towards vertex,broad base ala of nose,
with an interpupillary distance of 66mm.

Intraoral  examination revealed multiple
retained deciduous teeth, multiple missing teeth in
maxillary and mandibular arches. On basis of clinical
examination, the patient was provisionally diagnosed as
having Cleidocranial dysplasia.

Radiological investigations included a
panoramic radiograph, lateral cephalogram, postero-
anterior view of the skull, chest and pelvis, hand-wrist
radiograph, cone beam computed tomography of
maxilla and mandible. Panoramic radiograph revealed
multiple teeth like structures within maxilla and
mandible suggestive of impacted supernumerary and
permanent teeth (total number of teeth present, 36). The
ascending rami of mandible appeared narrow with
nearly parallel anterior and posterior borders. The
coronoid processes was slender and pointed. Zygomatic
arch was thin and downward tilt (Fig-2). Postero-
anterior view of the skull (Fig-3) and Lateral
cephalogram (Fig-4) shows dysmorphic skull features
seen like increased circumference of head, open sutures,
persistent anterior fontanelle, complete agenesis of
frontal sinus, multiple wormian bones and thin cortical
plates and absence of nasal bone. After completing all
radiological and clinical investigations, the patient was
confirmed as having cleidocranial dysplasia.

Chest  radiograph  revealed hypoplastic
clavicles at acromial end (lateral) bilaterally with
narrow thorax (Fig-5). Pelvic radiography showed angle
between neck of femur and shaft (Neck Shaft Angle)
NSA = 130° bilaterally (Fig-6). Hand —wrist radiograph
(Fig-7) showed normal joint and articular surfaces,
Fishman Skeletal Maturity Index (SMI) 11. Cone Beam
Computed Tomography demonstrated all permanent
teeth, retained deciduous teeth and supernumerary teeth.
Total number of teeth present 38. Maxillary Permanent
central incisor and lateral incisor are impacted and
erupting palatal to the deciduous teeth, Maxillary
central incisors are horizontally placed having close
apices. Three supernumerary seen in maxillary anterior
region and they are lying close to nasal cavity. Central
incisors are malformed having deep lingual pit. Both
central incisors are approximating with incisive canal.
Right maxillary sinus show thickening of sinus lining.
Malaligned mandibular anterior present. Multiple
impacted teeth seen bilaterally in canine and premolar
region. Malaligned mandibular premolar present
bilaterally with root towards lingual cortical plate and
crown submerged towards cortical plate. Crown of
impacted mandibular right first premolar approximating
with the tooth follicle of supernumerary crown. Crown
of mandibular left first premolar is approximating with
the impacted tooth follicle and mental foramen
.Malaligned right first molar with crown submerged
below cortical plate. Mandibular right first molar is
showing dilacerated roots. Malpositioned and impacted

mandibular second and third molar are present along the
anterior border of ascending ramus of mandible. Both
third molar tooth buds showing open apex.

Most of above findings are clearly appreciable
on CBCT data not in the conventional panoramic
radiograph.

Fig-1: The patient, showing a groove present in frontal bone in
midline and opposable shoulders over chest.

Fig-2: Panoramic radiograph showing multiple impacted
permanent, supernumerary teeth, retained deciduous teeth and
other features.

Fig-3: Postero-anterior view of the skull showing dysmorphic
features of skull
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Fig-7: Hand —wrist radiograph showed normal joints and
articular surfaces with SMI 11.

Fig-4: Lateral cephalogram showing complete absence of nasal
bone.

2D image of Anterior maxilla

Axial image

Fig-8

Fig-5: Chest x ray, showing Hypoplastic clavicles with narrow
thorax

2D image of anterior mandible and

premolarregion

Sagittal image of 33 34 region Axtal image
Fig-9

Fig-6: Antero-posterior view of pelvis showing angle between
neck of femur and shaft (NSA) is 130° bilaterally.
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Comparison between conventional 2D image
and 3D image of anterior maxilla and mandible.
Coronal and sagittal images showing unambiguous
morphology, location and alignment of impacted teeth.

DISCUSSION

We presented a case of CCD having typical
features and the role of CBCT in its diagnosis and
further treatment. Cleidocranial dysplasia is (CCD) an

autosomal dominant condition. This is caused by mutation in
CBFAL1 gene [10]. This gene controls differentiation of
osteoblasts from precursor cells. Recent findings
suggest Cbfal is not only essential for osteoblast
formation but a major regulator of chondrocyte
differentiation. Therefore both intramembranous and
endochondral bone formation is affected [1, 11, 12].
Typical clinical and radiological findings of CCD is
given in Table-1.

Table-1
Clinical Findings Radiographic findings Seenin
present case
Skull and Dentition
Broad forehead with frontal | - Yes
bossing
Hypertelorism - No
Mid-frontal groove Incomplete ossification of metopic suture and Failure of closure of anterior | Yes
fontanelle
- Wormian bones Yes
- Aplasia or Hypoplasia of frontal and maxillary sinus Yes
Depressed Nasal Bridge Aplasia Nasal bone Yes
High arched palate - No
- Underdevelopment of Zygomatic bone and processes Yes
- Pseudomandibular prognathism Yes
- Upward and posteriorly pointing coronoid processes Yes
- Parallel borders of ascending ramus of mandible Yes
- Delayed union of the mandibular symphysis No
- Small cranial base with reduced sagittal diameter with a large foramen magnum No
Partially edentulous Maxillary | Retained primary teeth, delayed eruption of permanent teeth and multiple | Yes
and Mandibular arches impacted supernumerary teeth
Normal primary dentition - Yes
- Predominance of supernumerary teeth in anterior and premolar region of jaws Yes
- There morphology of supernumerary teeth appear similar to permanent teeth | Yes
making it difficult to differentiate
Thorax
Opposable shoulders over chest | Hypoplasia of clavicles at acromial end Yes
without external force
Narrow sloping shoulders -
- Small bell shaped Thoracic cage with short oblique ribs No
Pelvis
- Wide symphysis pubis with large femoral epiphysis No
- Coxa vara No
Hand wrist
- Presence of both proximal and distal epiphyses in the second metacarpals and | No
metatarsals
- Poorly developed terminal phalanges giving tapered appearance to digit. No
Hypoplastic or dysplastics nails | - No
can be present
Others
Short stature - Yes
Hearing impairment - No
Table-1 showing typical clinical and Conventional  diagnostic images  like

radiological findings in patient with Cleidocranial
Dysplasia.

Due to the inherent limitations of the
conventional radiographs, CBCT investigations can be
advised in lieu of panoramic and skull radiographs as
more precise, accurate and perfect analysis of the jaws
and skull can be done [4]. Three dimensional
visualization of the structures gives the clinicians and
specialists alike insight into the bony variations and
assist them in proper treatment planning.

panoramic radiograph in cases of multiple impacted
teeth specially seen in anterior region in CCD may
cause  superimposition  causing  difficulty in
interpretation, morphological assessment and location
to designate tooth as permanent or supernumerary to
plan preservation or extraction of teeth [4]. Three
dimensional view for assessing alignment of teeth along
with its relationship to vital structure like maxillary
sinus and inferior alveolar canal is valuable for surgical
approach when indicated. Even root morphology like
dilaceration and root completion required before
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orthodontic extrusion procedure can be accurately
assessed if prior CBCT is done. Maxillary arch is
having a complex anatomy due to the presence of
multiple small and large bones like nasal bone,
zygomatic bone, orbital bone, maxillary sinuses etc.
With such complex anatomy conventional radiological
tools can be misleading in cases like CCD where the
clinicians has to determine the prognosis and treatment
of the impacted teeth [9].

Multiple impacted teeth in CCD can be
associated with follicular pathologies like dentigerous
cyst which may have been missed in conventional
radiograph as they cannot depict the most accurate
extension of the pericoronal radiolucency [13, 14]. On
CBCT images follicles of impacted teeth can be
evaluated accurately for early detection of pathologies.

As CCD may require multiple extraction and
to justify patients chief complaint of missing teeth
CBCT may further act as guide for implant planning
and rehabilitation. Quantitative assessment of the bone
can be done on CBCT by virtual planning. Subjective
qualitative assessment of the bone is also possible with
use of CBCT and by assessing the cortical and
cancellous bone.

CONCLUSION

We presented this case to demonstrate the
usefulness of CBCT in CCD, as it gives a detailed three
dimensional information about the structures in jaw
including impacted teeth which are most common
finding in CCD. Imaging these teeth accurately may not
be possible on 2D radiograph because of its limitations
but it is possible on CBCT. Thus for diagnosis and
treatment planning of similar conditions with multiple
impacted and supernumerary teeth we recommend the
use of CBCT.
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