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ABSTRACT

INTRODUCTION: Cleidocranial dysplasia (CCD) is an autosomal dominant disorder, also referred to as-
cleidocranial dysostosis. The diagnosis is made on the basis of clinical and radiological findings and is con-
firmed through a genetic analysis. Cleidocranial dysplasia manifestations in the skeletal system include
aplasia or hypoplasia of the clavicles, leading to shoulder joint hypermobility, a cone-shaped chest with
short ribs, a wide skull with prominent frontal bone, etc. The dental status of CCD patients is commonly
marked by a persistent primary dentition, delayed eruption of permanent teeth, supernumerary teeth, an
incorrect proportion between the two jaws, impaired masticatory function and aesthetics.

AIM: The aim of the present study is to show the clinical and radiologic findings of two CCD patients and
describe the multidisciplinary approach necessary for their treatment. Early diagnosis and awareness of the
condition help to determine the optimal treatment and duration as well as to improve patients’ quality of
life.

CASE REPORT: The subject of this clinical study are two closely related patients who sought professional
dental help due to persistent primary teeth, delayed eruption of permanent dentition beyond the mean erup-
tion age and resultant occlusal and aesthetics problems.

RESULTS: Correction of the dental status in CCD patients is a long process. Timely combination of orth-
odontic and surgical treatments is crucial for optimal and long-lasting results.

CONCLUSION: Dental treatment of CCD patients is a complex endeavor. The type of approach in the orth-
odontic, surgical and prosthetic treatment is largely determined by the patients’ age, their general health
as well as their intraoral status (present deciduous teeth, existing permanent teeth and occlusal contacts).
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INTRODUCTION

Cleidocranial dysplasia (CCD) is a rare general-
ized disorder affecting the skeletal and teeth bones. It
was first described by Paul Sainton and Pierre Marie
as early as 1898. The diagnosis is made on the basis
of clinical and radiological findings and is confirmed
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der joint hypermobility, and a cone-shaped chest
with short ribs (1,2). Another characteristic feature is
the delayed closure of sutures and fontanels with the
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frontal bossing, hypertelorism, and an enlarged nose
base with a depressed bridge (3). Cleidocranial dys-
plasia patients usually have good general health and
no mental abnormalities (4).

Cleidocranial dysplasia patients’ dental status
typically presents persistent deciduous teeth, delayed
eruption of the permanent dentition and many im-
pacted supernumerary teeth. Other changes in the
masticatory apparatus may include incomplete de-
velopment of the maxilla, forward and upward pro-
jection of the mandible as well as malocclusion. De-
spite the abnormalities, patients, especially those at
a younger age, do not complain of pain, swelling or
difficulties in the masticatory functions. Therefore,
in most cases, patients seek professional dental help
much later in life when the impairments in the mas-
ticatory apparatus are the result of delayed exfolia-
tion of deciduous teeth and the eruption of perma-
nent ones.

AIM

The aim of the present study is to show the clin-
ical and radiologic findings of two CCD patients and
describe the multidisciplinary approach necessary
for their treatment. Early diagnosis and awareness
of the condition help to determine the optimal treat-
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Fig. 1. CBCT on patient P.K. in 2017.

ment and duration as well as to improve the patients’
quality of life.

For the correction of masticatory dysfunctions
associated with CCD, several treatment approaches
have been described in dental literature, involving
surgical procedures along with orthodontic treat-
ment, implant treatment or the placement of remov-
able/fixed dental prostheses. Modern procedures in-
clude extraction of impacted supernumerary teeth,
exposure of retained permanent teeth and their sub-
sequent alignment by an orthodontist. In the past,
restoration of the masticatory apparatus was carried
out through surgery followed by orthodontic treat-
ment with fixed/removable prostheses (5,6). The par-
ticular treatment approach is mainly determined by
the patient’s age as well as their general and local
health condition.

CASE REPORTS

The present case report describes two male pa-
tients with a close family relationship (brothers) who
sought dental assistance at the University Medical
and Dental Center, at the Faculty of Dental Medicine
in 2017. Both patients had complaints as a result of
persistent primary teeth, delayed eruption of the per-
manent teeth, and bite dysfunctions. After the par-
ents signed an informed consent form, extra- and in-
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Fig. 3. Orthopantomography on patient P.K. in 2022.

traoral examinations were performed. The extraoral
examination of the head and neck revealed a promi-
nent frontal bone, enlarged nasal base with a slight-
ly depressed bridge. The intraoral examination of
both patients revealed the presence of many decid-
uous teeth still in the mouth, their replacement be-
ing long overdue, a narrow high-arched palate, an-
terior open bite, incorrect occlusal relationships, and
mandibular prognathism. The orthopantomogram
(OPQG) showed many impacted permanent teeth in
either jaws, and their eruption time did not corre-
spond to the patients’ chronological age. Following
an orthodontic examination, it was agreed to con-
duct a combined treatment, including the place-
ment of brackets on both jaws, extraction of persis-
tent deciduous and supernumerary teeth under local
anesthesia, gradual exposure, positioning and orth-

odontic traction of impacted permanent teeth. Cone-
beam computed tomography (CBCT) scans of both
patients proved crucial in deciding on the sequence
of the extractions and the degree of impaction.

The orthodontic movement and alignment of
the dental rows are still on-going for both patients.

DISCUSSION

Cleidocranial dysplasia is a rare congenital skel-
etal disease characterized by triggering aplasia or hy-
poplasia of the clavicles, delayed exfoliation of pri-
mary teeth and delayed eruption of the permanent
dentition. The disease poses many challenges as to its
diagnosis and relevant treatment approaches. Its di-
agnosis can be difficult due to the variability of the
clinical and radiological findings associated with
the syndrome. The most common CCD manifes-
tations may include relatively short stature, narrow
chest, shoulder joint hypermobility as a result of un-
derdeveloped clavicles, dysplasia of the distal pha-
langes, and/or pelvic bones deformities. The clinical
forms of CCD are highly variable and inconsistent
and not all symptoms are manifested (7). With re-
gard to teeth/jaw abnormalities, retained deciduous
teeth, delayed eruption of permanent teeth, presence
of supernumerary teeth, and occlusal disturbances
vary among patients (8).
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Scale 0,88
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It has been hypothesized that supernumerary
teeth in CCD are the result of unresorbed fragments
of dental lamina during the odontogenesis (9). How-
ever, their accumulation in the jawbones leads to de-

Fig. 5. CBCT on patient A.K. in 2022.

layed eruption of the permanent teeth or alters their
eruption path in the dental rows.

Cleidocranial dysplasia is a genetic disorder
caused by mutation in the RUNX2 gene on chromo-
some 6p21. This gene guides osteoblastic differentia-
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Fig. 6. Exposure of impacted teeth 43 and 44—patient
P.K. in 2022.

Fig. 7. Placement of brackets and orthodontic traction—
patient P.K. in 2022.

Fig. 8. A week after exposing teeth 43, 44—patient P.K.

tion and chondrocytes maturation, triggering bone
formation processes. It also determines the induc-
tion of CBFA1 protein in new bone formation (10).
The RUNX2 gene plays a crucial role in signaling the
epithelial-mesenchymal interactions during tooth
bud morphogenesis and histodifferentiation of the
epithelial enamel organ (11). The prevalence of this
mutation is 1:100,000 births with no predilection for
gender (12,13).

Diagnosing CCD by clinical and radiological
findings alone is difficult since other diseases present
matching symptoms. Differential diagnosis should
be made with Crane-Heise syndrome, mandibuloa-
cral dysplasia, pycnodysostosis, Yunis-Varon syn-
drome, etc.

Reports from histopathological analyses dif-
fer among researchers. One histological examination
found out distorted dentin tubules, prominent inter-
globular dentin and acellular cementum, with ab-
sence of cellular cementum in the apical region (14).
Yet, another study reported no changes in the struc-
ture and arrangement of dentinal tubules (15).

For the treatment of teeth/jaw deformities in
CCD, no universal approach and specific treatment
duration exist. The approach may involve orthodon-
tic, surgical, or prosthetic treatments. It is yet debat-
able as to which approach yields best results. In the
past, restoration of the masticatory apparatus was
mainly achieved through prosthetic treatment (re-
movable and/or fixed dental prostheses) with rela-
tively rapid restoration of the aesthetics and func-
tional disorders (6). However, it should be noted
that prosthetic rehabilitation is not always an op-
tion as this syndrome is characterized by complete-
ly retained deciduous and permanent teeth and in-
complete eruption and short clinical crowns do not
provide stable support for either removable or fixed
prosthetic devices. Furthermore, restoration of the
masticatory apparatus via removable prostheses is
not very appealing to younger patients. However,
this treatment approach is widely implemented and
its proponents maintain that the application of orth-
odontic and surgical treatments is time-demanding,
requiring many expensive and complex surgeries
(8,16). Another study in dental literature describes a
non-invasive approach in the correction of the dental
status: a composite build-up is carried out to restore
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the shape and size of teeth and improve occlusion.
However, conservative treatment is temporary and
additional surgical treatment is further required (17).

In addition to the exposure and extraction of
supernumerary teeth in the orthodontic phase, CCD
surgical treatment may also include restoration of
the masticatory apparatus with dental implants (18,
19). Genetically, it affects not only the dentition but
also the jaw bones. The biological properties of bone
tissue and particularly its ability for osseointegration
in CCD cases are still being investigated (20).

A number of strategies have been described as
to the appropriate commencement time of dental
treatment based on the patient’s age (21, 22, 23, 24).
According to Jensen and Kreiborg, the optimal time
period to start CCD dental treatment is 5-7 years,
as it should be possible to diagnose supernumerary
incisors at that age (6). Beyond that age, the gradu-
al formation of permanent tooth roots and the de-
layed resorption of the primary teeth would cause
delayed eruption or impaction of the permanent
teeth and therefore complicate the treatment process
(25). Early diagnosis enables immediate treatment of
any complications associated with this syndrome. In
most cases, however, patients seek professional help
much later in life, which necessitates an individual
approach for each clinical case.

A combined surgical and orthodontic approach
stands out as the most effective in overcoming CCD
teeth/jaw abnormalities. The four most successful and
popular surgical and orthodontic treatments are the
Toronto-Melbourne, Belfast-Hamburg, Jerusalem,
and Bronx approaches. Although each of them shows
different indications and results, they all obey the same
sequence of surgical and orthodontic stages, with little
difference in the commencement time (17,22).

In the case reported in the present study, a grad-
ual removal of deciduous teeth was undertaken and
the permanent teeth were exposed by flap retraction.
A bracket was then bonded to the permanent teeth
to achieve prompt traction and arrangement in the
dental row. The extraction of supernumerary teeth
was combined with the exposure of the impacted
ones based on a 3D imaging, which assessed the bone
amount and density, the direction and axes of teeth
as well as the root development stage. The orthodon-
tic treatment corrected the height and axis of teeth,

their arrangement and occlusal relationships. The
patients’ speech and masticatory functions as well as
the aesthetics improved. The combined surgical and
orthodontic treatment of CCD teeth/jaw deformi-
ties leads to good results while conserving the natu-
ral teeth. The main disadvantage proves to be the du-
ration of treatment, which demands great effort and
patience on the part of the patient and is quite chal-
lenging for the dental specialist.

RESULTS

Correction of the dental status in CCD patients
is a long process. The best and longest-lasting results
are obtained through timely combination of orth-
odontic and surgical treatments. The two treatment
approaches enable teeth alignment, occlusal cor-
rections and restoration of the impaired masticato-
ry function. The combined treatment also allows for
optimal symmetry and aesthetics of hard and soft
tissues.

CONCLUSION

Dental treatment of CCD patients is a complex
endeavor. The choice of an optimal treatment ap-
proach, involving orthodontic, surgical, and pros-
thetic treatments, is largely determined by the pa-
tients’ age, their general health as well as their intra-
oral status (present deciduous teeth, existing perma-
nent teeth and occlusal contacts).
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