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Cleidocranial Dysplasia Revisited:
A CloserView from a Periodontal Perspective
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ABSTRACT Cleidocranial dysplasia, a rare developmental condition in which the leading features are: aplasia or hypoplasia
of the clavicles, exaggerated development of the transverse diame-ter of the cranium, delayed closure of the fon-tanels,
and disorders of the jaws and dentition. It is associated with mutation of Runt related gene 2 (RUNX2), also referred to as
Core binding factor 1 (CB&L) on chromosome 6p21, a transcriptional factor essential for osteobfastmtifation and

bone formation. Not many periodontists routinely have the opportunity to treat patients with this rare genetic disorder and
as a result often remain unsure of the periodontal treatment needs in such pHtiergsesent case report is being
presented to address this very gap between knowledge and the practical clinical applications.

INTRODUCTION of DNA and helps control the activity of parti-
cular genes. Cbfal has been described as a po-
Cleidocranial dysplasia was referred to astential “master gene” for osteogenicfdientia-
cleidocranial dysostosis prior to the conferencetion as referred by Gulati et al. (2001).
on the nomenclature for constitutional disorders Some mutations change one protein build-
of bone held in Paris 196%he syndrome was ing block (amino acid) in the RUNX2 protein.
first described as a rare developmental condi-Other mutations introduce a premature stop sig-
tion by Marie et al. (1898) in which the leading nal that results in an abnormally short protein.
features were (1) aplasia or hypoplasia of theDccasionallythe entire gene is missifkhe gene
clavicles, (2) exaggerated development of thehas been mapped to chromosome 6p21 in the
transverse diameter of the cranium, (3) delayedegion containing Cbhfal, which controls the dif-
closure of the fontanels, and (4) disorders of theferentiation of precursor cells into osteoblasts.

jaws and dentition cited by Salem (1990). Both dominant and recessive patterns of inherit-
ance have been described. Javaris et al. (1974)
Pathogenesis explained that spontaneous mutation occurs in

20-40% of cleidocranial dysplasia patients, wh-

Cleidocranial dysplasia is associated withile reason remains unknown in the rest. One in
mutation of Runt related gene 2 (RUNX2), alsoa million people are &dcted by this rare genetic
referred to as Core binding factor 1 (GBffon  disorder as explained by Suba et al. (2005).
chromosome 6p21, a transcriptional factor es-
sential for osteoblast dérentiation and bone Clinical Features
formation. The RUNX2 gene provides instru-
ctions for making a protein that is involved in  General Features: The clavicles maybe hy-
bone and cartilage development and its maintepoplastic or partially or completely absent. Be-
nanceThis protein is a transcription factevh-  cause of this, the patient is able to press his sho-
ich means it attaches (binds) to specific regionailders together in front of the sternum to vary-
ing degreesThe head is lge and out of proper
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(due to secondary centers of ossificatiofiie  impaired recruitment of osteoclasts is one of the
fontanels show delayed or absent ossificationcellular mechanisms of delayed tooth eruption
Hall (1982) suggested that many patients haven CCD patients.

decreased auditory acuity as a result of concen- It is suggested that the short roots with spike
tric narrowing of the external auditory canal. like apices often seen in unerupted teeth in CCD
Maxillary hypoplasia gives the mandible a prog- are due to inadequate bone resorptidso oc-
nathic appearanciénock knee is a common find- currence of ankylosis in the deciduous teeth is
ing. Hand anomalies may include asymmetricindicative of tooth resorption which has ceased
length of fingers. and the new bone that has been formed is very

Facial Features: Growth in maxillary height dense. Deciduous teeth and first permanent mo-
was severely reduced, primarily because the relars come into normal occlusion because there is
sorptive loweringf the nasal floor was minimal little or no bone over them that may impede their
while the amount of bone apposition on the or eruption as explained by Calderoni et al. (1982).
bital floor andthe alveolar process was lesser It has been hypothesized that the dental lamina
than expected. Condylar growth direction wasfor both primary and permanent dentition is-nor
vertical giving rise to a forward rotation of the mal, but it does not resolve completely and there-
mandible in relation to the anterior cranial base fore may form supernumerary teefm.increase
The expected resorptive remodeling below thein odontogenesis leads to an excessive number
mandibular angle and anteriorly on the ramus wa®f supernumerary teeth. Kirson et al (1982) cited
negligible.The low maxilla, in combination with  that there is a predisposition to develop numer
a marked forward mandibular rotation in casesous supernumerary teeth in the mandibular pre-
with unstable occlusion as a consequence of erupnolar and maxillary anterior region.
tion problems in the permanent dentition, gave
rise to a diminished anterior facial height as sug-Tr eatment
gested by Shafer et al. (1984).

The narrowhighly arched palate, the reten-  Treatment of CCD includes dental procedures
tion of deciduous teeth, delayed eruption of per to address the fafcts of retention of deciduous
manent teeth, and the presence gdarumbers  dentition, presence of supernumerary teeth, non-
of impacted supernumerary teeth are all cla-ssicatruption of the permanent dentition along with
oral findings in cleidocranial dysplasia. Itis well related malocclusion and periodontal conditions
known that a complete layer of acellular cemen-accompanying them. Maintenance of periodon-
tum usually covers the dentin of the roots of teethtal health is of prime concern in order to allow
although sometimes this layer is incomplete neafor an absolute and complete oral rehabilitation
the apex. Overlying the acellular cementum, inof the patient.
the apical half of the roots, are layers of cellular It was found that a diagnosis of the disorder
cementum, which increase in thickness with ageshould be made early so that formation of super
It was noted that both erupted and uneruptechumerary teeth can be diagnosed and early in-
permanent teeth of patients with CCD exhibitedtervention undertaken. Supernumerary teeth that
a lack of cellular cementum. pose a significant obstacle to tooth eruption be-

The observation of a preponderance of acgin their mineralization 4 years later than the
ellular cementum reported by Rushton (1956)corresponding permanent teeth. It should be pos-
may not be a distinguishing characteristic of teethsible to diagnose supernumerary incisors at about
affected by CCDTheir study suggested that the 5-7 years of age and supernumerary canines and
difference in cementum is not significant bet- premolars a few years lat&vhen root length of
ween CCD patients and control subjects andthe normal permanent teeth has reached about
therefore, the amount of cellular or acellular one- third of its final length, the overlying sup-
cementum may not be a factor in the increase@rnumerary teeth should be removed, together
number of nonerupted teeth in thosefesuiig ~ with overlying bone and primary teeth. In regions
from CCD suggested by Counts et al. (2001). where no supernumerary teeth are formed, erup-

Haploinsuficiency of Runx2/Cbfal is insuf- tion may also be improved by removal of the
ficient for the active alveolar bone resorption primary teeth and sgical exposure of the un-
essential for the prompt timing of tooth eruption. derlying permanent teeth as given by Jensen et
Mundlos (1999) suggested the possibility thatal. (1992).
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Fig. 1. Calculus grades and periodontal pocket depths

Simply the extraction of primary teeth to pro- teeth. Overretained deciduous molars and inci-
mote eruption of the permanent successors hasors were present. Pus was easily expressed from
been found to be unsuccessful. Hence, orthoaround these teeth. Bleeding on probing was
dontic extrusion of the impacted teeth is also representThe color of the gingiva was reddish pink

quired. with evident pigmentation. Periodontal pockets
were seen in relationto 16, 17, 25, 26, 36, 37, 46
Case Report and 47 (Fig. 1). Grade 1 mobility was present in

relation to 16, 17, 25, 26, 75 and grade 2 in rela-
A 27-year old male patient having Cleidoc- tion to 84 and 85. Furcation involvement was

ranial Dysplasia was referred to the Departmennoticed in 26, 75, 36, 84, 85 and 46.dnd 21
of Periodontics with a chief complaint of bleed- were mesially rotated (Fig. Zjhe patiens Loe
ing gums and pus disclyg from multiple sites H. Gingival Index Score was 2 (Moderate in-
in the gums for periodontal treatment. On-per flammation, edema, redness and bleeding on
forming an oral examination it was noticed thatprobing) and RussellL Periodontal Index Sco-
the patient had several missing and uneruptede was 6.

Fig. 2. Intraoral photograph showing periodontal status of patient
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Fig. 4. X-Ray of the chest showed asymmetrically
Fig. 3. FA view of the skull revealed widely open fon-  deficient clavicles along with narowing of the chest
tanels and sutues cage

The extraoral findings were concurrent with enlaged skull bones along with multiple wor
the classical findings in a patient of CCD includ- mian bones. X-Ray of the chest showed asy-
ing: high prominent forehead, depressed nasammetrically deficient clavicles along with rar
bridge, frontal bossing, hypoplasia of the max-rowing of the chest cage (Fig. 4). OPG revealed
illa along with false prognathism of the mandible multiple retained deciduous and impacted teeth
resulting in a Dish Face appearance. (Fig. 5).

The patient also exhibited features such as Treatment Plan: Full mouth scaling and root
drooping shoulders with narrow and funnel sha-planing has been doriEhe patient has been re-
ped chest, excessive joint mobility and an abil-ferred to the department of oral gary for ex-
ity to easily approximate his shoulders in front traction of 18, 75, 38, 84 and 85. Following this
of the sternum. we plan to remove the overlying bone and ex-

Radiograpic examination in théARiew of  pose the unerupted teeth i.e. 14,13,23,24,35,34,
the skull revealed widely open fontanels and33,32,31,41,42,43,44 and 45 which would then
sutures (Fig. 3). Lateral view of the skull showedbe orthodontically extruded1land 21 would

Fig. 5. OPGshowing multiple retained deciduous and impacted teeth
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