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Dental and maxillofacial features of condylo-mandibular dysplasia: a case
series of 21 patients

ABSTRACT
Introduction: Camel-hump condylo-mandibular dysplasia is a specific form of condyle

dysostosis, first described by Delaire. The aim of this study was to describe the
clinical and radiographic phenotype of the disease, and to discuss therapeutic
options.

Case series: Twenty-one patients were analyzed retrospectively. They exhibited the
same unilateral facial asymmetry, which was of mandibular origin, with an elevated
commissural line and occlusal cant, and a deviated chin on the side of the deformity.
The soft tissues and the ears were always normal in terms of their physical
appearance. Radiographic analysis generally revealed a short, curved, and anteriorly
displaced condyle, with a high and sharp coronoid process. CT scans revealed that
the glenoid fossa was empty. Twelve patients exhibited dental abnormalities,
consisting mainly of dental inclusions affecting the lower first and/or second molars
(10 patients). A good response to functional orthodontic treatment was achieved in
eight patients, while 13 patients required a surgical mandibular lengthening
procedure.

Conclusion: Condylo-mandibular dysplasia is a congenital condyle deformity that
needs to be recognized and differentiated from craniofacial microsomia in order to be

able to provide patient-specific treatments.

KEYWORDS
malocclusion; mandibular condyle; mandibular osteotomy; orthognathic surgery;

craniofacial microsomia



INTRODUCTION

Deformities of the mandibular condyle and its related structures are due to a number
of factors (Kaneyama et al., 2008). Condyle defects range from hypoplasia or aplasia
to hyperplasia and bifidity, and can be divided into either congenital or acquired
etiologies (Kaneyama et al., 2008; Singh and Bartlett, 2005). Among the various
congenital malformations in humans, craniofacial microsomia is a common cause of
condyle hypoplasia. This type of mandibular deformation is associated with ear
defects, facial soft-tissue hypoplasia, and facial and systemic malformations (Bertin
et al., 2017; Cohen et al., 2017; Bragagnolo et al., 2018).

The posterior vertical growth of the mandible depends on the growth of the condylar
unit (Ferri et al., 2006). A mandibular posterior vertical insufficiency syndrome is,
therefore, commonly observed in patients with anomalies of the condyle (Mercier et
al., 1989). Unilateral posterior vertical insufficiency is characterized by a shortening
of the mandibular ramus, which causes asymmetry of the lower third of the face. The
commissural line is often elevated, while the chin is deviated on the affected side. An
elevation of the maxillary occlusal cant is observed, as well as dental class Il
malocclusion on the affected side.

Camel-hump condylo-mandibular dysplasia is a rare and specific form of condyle
dysostosis, first described by Delaire in 1988 (Delaire, 1988; Delaire, 1991). The
deformation takes its name from the typical radiological presentation of the condylar
unit (Ferri et al., 2006). There have been very few reports to date of condylo-
mandibular dysplasia in the literature. As highlighted by Meazzini et al. (Meazzini et
al., 2008), a casual example of condylo-mandibular dysplasia was published in the
form of ‘misdiagnosed’ hemifacial microsomia, characterized by successful
orthodontic treatment despite substantial condyle deformities (Figueroa et al., 1984;
Kaplan et al.,, 1989; Melsen et al., 1986; Sidiropoulou et al., 2003; Silvestri et al.,
1996; Kahl-Nieke and Fischbach, 1998). The main differences between condylo-
mandibular dysplasia and craniofacial microsomia are the permanent absence of
soft-tissue involvement and a normal appearance of the ears (Meazzini et al., 2011).
The purpose of this case-series study was to refine descriptions of the clinical and
radiographic features of condylo-mandibular dysplasia, and to discuss the

therapeutic options.

CASE SERIES



Clinical findings

Twenty-one patients were analysed (12 females, nine males). Patient characteristics,
clinical and radiological findings, treatments and follow-up are listed in Table 1. The
mean age at the time of diagnosis was 7.5 £ 2.18 years (5-11 years). All of the
patients exhibited the same clinical phenotype, consisting of facial asymmetry of
mandibular origin (left side: 10, right side: 11). Clinical examination revealed
mandibular unilateral posterior vertical insufficiency. Intra-oral examination showed
elevation of the maxillary occlusal cant, and a class Il malocclusion angle toward the
condyle deformity (Figures 1a, 1b, 2a, and 2b). The function of the
temporomandibular joint (TMJ) was preserved in terms of motion, while the mouth
opening deviated towards the affected side. In all patients studied, the mandibular
malformation was isolated, with no soft tissue involvement and no ear malformations.
Medical histories revealed that the facial asymmetry became noticeable at
approximately 3 years of age, with the deformity then becoming more pronounced
during childhood. No family histories of congenital condyle disease were found.
Three patients exhibited a condyle trauma in childhood, with no evidence of
mandibular fracture.

Imaging

Radiographic presentation on the panoramic X-rays was pathognomonic of the
disease. The condyle was curved, shortened in its vertical dimension, and anteriorly
displaced immediately under the articular tubercle of the temporal bone. The
coronoid process was higher and sharp, while the sigmoid notch was replaced by a
deep vertical split. The mandibular ramus was short, with a bulging and elevated
angle (Figure 3). A craniofacial CT scan or cone-beam CT was available for seven
patients. This revealed the presence of a flattened, empty glenoid fossa behind the
malformed condyle (Figure 3).

Periodic radiographic follow-up with panoramic X-rays revealed the presence of
dental abnormalities in 12 patients on the side of the condyle deformity. These
consisted of a tooth inclusion involving the first (three cases) or second (three cases)
permanent lower molars, or both lower molars (four cases). One patient exhibited
dental agenesis of the second lower molar, while another patient suffered from
delayed tooth eruption of the first lower molar (Figure 4).



Treatment

All of the patients underwent early functional orthodontic treatment with various
devices consisting of a palate splint that promoted growth of the hypoplastic condyle.
By applying propulsion and contralateral diduction movements, the orthodontic
treatment was satisfactory in eight patients, with no need for surgical intervention.
Clinically, the efficacy of the orthodontic treatment was based on the recovery of
normal symmetry of the face, with a horizontalized commissural line and a balanced
chin (Figure 1). Radiographically, panoramic X-rays showed that the orthodontic
treatment resulted in spontaneous growth of the malformed condyle and a
progressive recovery of a normal position in the glenoid fossa until completion of
growth (Figure 1). A secondary multiband orthodontic alignment was often necessary
to correct the class Il malocclusion.

Thirteen patients underwent mandibular surgery after failure of the orthodontic
treatment. This consisted of vertical lengthening of the hypoplastic ramus using a
costochondral graft (GCG) (six cases) (Figure 2), or a vertical ramus osteotomy
(VRO) according to the Caldwell-Letterman technique (five cases). An extraoral
approach was performed by means of a low submandibular incision, associated with
an intraoral incision for muscular detachment and coronoidectomy. A posterior open
bite was created on the affected side and an interocclusal splint was put in place and
progressively reduced in height to promote secondary maxillary teeth egression. One
patient underwent a bimaxillary approach for overall correction of facial asymmetry.
Another patient was treated using a proportional condylectomy to correct a condyle
hyperplasia on the malformed condyle secondary to the orthodontic device. The
mean age at the time of mandibular lengthening was 12.0 + 3.7 years. The
postoperative follow-up indicated that none of the patients experienced
complications. Normal occlusion was restored by spontaneous closure of the open
bite with maxillary teeth egression. The surgical results remained stable over time in
most of the patients, with a mean follow-up of 9.1 £ 4.7 years. Two patients (No. 3
and No. 7) exhibited partial recurrence of the PVI with no secondary procedure, while
for one patient no follow-up data were available.

DISCUSSION



Mandibular condyle and ramus hypoplasia is a well-known craniofacial malformation.
It can be classified as a congenital or an acquired deformity according to the
developmental circumstances (Kaneyama et al., 2008; Ferri et al., 2006; Mercier et
al., 1989; Galea et al., 2018). The most frequently described acquired etiologies are
TMJ remodeling after a condyle fracture, TMJ ankylosis, and juvenile idiopathic
arthritis (Resnick et al., 2019; Stoor et al., 2018). Congenital causes are dominated
by craniofacial deformations of the structures derived from the first and the second
branchial arches, such as with craniofacial microsomia (Mercier et al., 1989).
Camel-hump condylo-mandibular dysplasia is a rare congenital condition, first
described by Delaire (Delaire, 1988; Delaire, 1991). Various examples of the
deformation can be found in the literature. These are described as cases of
hemifacial microsomia with a good response to orthodontic treatment (Figueroa et al,
1984; Kaplan, 1989; Melsen et al., 1986; Sidiropoulou et al., 2003; Silvestri et al.,
1996; Kahl-Nieke and Fischbach, 1998). Various books have also documented these
misdiagnosed cases of hemifacial microsomia with typical radiographic presentations
of condylo-mandibular dysplasia (Bell, 1992; Booth et al., 1999; Tessier, 2001). The
disease differs from craniofacial microsomia by the permanent absence of soft tissue
involvement and the presence of normal-looking ears (Meazzini et al., 2008), while
ear deformations (83.2-100%) and soft tissue defects (92-100%) are frequently
observed in patients with craniofacial microsomia, and often correlated with the
degree of mandibular hypoplasia (Bertin et al., 2017; Cohen et al., 2017; Bragagnolo
et al., 2018). Furthermore, radiographic presentation of the condylar unit is
pathognomonic of the disease, with deformation of the condyle and the coronoid
process presenting as a double hump reminiscent of the back of a camel, hence the
name camel-hump condylo-mandibular dysplasia.

Our study described the largest series to date of condylo-mandibular dysplasia, and
its complete clinical and radiographic phenotype. Our results were in keeping with
those of Meazzini et al. who published a case series of nine patients with condylo-
mandibular dysplasia and long-term follow-up (Meazzini et al., 2011). Our study
highlighted a high rate of dental abnormalities (57.1%), mainly consisting of tooth
inclusion of the first and/or second lower molars. Most of these dental anomalies
required tooth extraction. In craniofacial microsomia the dental anomalies have been
shown to mainly consist of delayed dental development of the lower molars, which
correlates with the degree of condyle deformity (Ongkosuwito et al., 2010; Ahiko et



al., 2015), with dental agenesis ranging from 6.7% to 32% (Maruko et al., 2001).
Dental anomalies thus represent a means for differential diagnosis of condylo-
mandibular dysplasia versus craniofacial microsomia.

CT scan analysis carried out in seven patients revealed the presence of an empty
glenoid fossa, while the temporal fossa can be absent in craniofacial microsomia. All
of the clinical and radiographic features that differentiate the two pathologies are
listed in Table 2. Despite these differences between the two pathologies, it is evident
that most cases of condylo-mandibular dysplasia are diagnosed and treated as type
[IA craniofacial microsomia.

Craniofacial microsomia is a developmental disorder that affects the head and neck
structures derived from the first and second branchial arches, as evidenced by
various defects of the mandible, the ears, and facial soft tissues (Bertin et al., 2017).
Although craniofacial microsomia is a multifactorial disease, it is generally thought
that the deformity is due to a multitude of anomalies in the migration of neural crest
cells during the fifth and the sixth week of embryonic development. The
pathophysiology of condylo-mandibular dysplasia remains unknown. It appears to
differ from craniofacial microsomia in that the deformity is limited to the mandibular
condyle, without extra-facial abnormalities. The posterior vertical growth of the
mandible is determined by the condylar unit (Ferri et al., 2006). The condylar growth
plate has a genomic potential to grow, and it is also responsive to hormonal and
functional factors (jaw function, lateral pterygoid muscle). As a result, a defect of the
condylar unit can induce a disorder of the posterior vertical dimension of the face,
with variable dentoalveolar compensation of the maxillary bone (Ferri et al., 2006).
Treatment of condylo-mandibular dysplasia requires a multidisciplinary approach.
Affected children should undergo early orthodontic treatment because the malformed
condyle retains a functional growth potential, thus making it possible to correct the
facial asymmetry. In our experience, more than a third of the patients were treated
successfully by use of an early functional device, exhibiting a high degree of growth
and spontaneous repositioning of the condyle in the glenoid fossa. Most activators
consist of a palatal device that promotes propulsion and diduction contralateral to the
hypoplastic condyle. Multiband orthodontics allow for secondary dental alignment. In
cases of failure or residual asymmetry after the orthodontic phase, a surgical
approach is necessary to restore facial symmetry. Surgical treatment aims not only to
achieve facial symmetry and normal occlusion, but also functional and esthetic



outcomes after the completion of growth. Ramus reconstruction can be managed by
distraction osteogenesis (DO) or orthognathic ramus elongation procedures. In our
experience, the Caldwell-Letterman VRO technique allows for single-stage correction
of the ramus height and remains an option in children because it does not interfere
with mandibular growth (Anquetil et al., 2020). This procedure provides correction of
maxillary occlusal canting by spontaneous dentoalveolar adaptation to the generated
open bite. Other orthognathic procedures have been described to lengthen the
mandibular ramus without the use of an extraoral approach; these include an
inverted-L osteotomy (Medeiros and Ritto, 2009), an Epker-Wolford modified
osteotomy with complete sectioning of the pterygomasseteric sling (Ferri et al.,
2008), and lowering of the mandibular angle (Grimaud et al., 2017). Six patients in
our series underwent a CCG to elongate the ramus in light of the good results that
we obtained with this procedure in craniofacial microsomia (Bertin et al., 2017).
However, a CCG has to be reserved for replacement of an absent or non-functional
TMJ (Bertin et al., 2017; Al-Moraissi et al., 2015), which is not the case in condylo-
mandibular dysplasia. Irrespective of the treatment performed, the patients should be
managed by a multidisciplinary team, and the clinical follow-up should last until the
completion of growth.

CONCLUSION

Condylo-mandibular dysplasia is a particular type of congenital condyle deformity. It
needs to be differentiated from craniofacial microsomia in order to be able to provide
early, patient-specific orthodontic treatment and a potential secondary orthognathic

procedure for ramus lengthening.
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CAPTIONS TO ILLUSTRATIONS
Figure 1. Case #4, a 10-year-old boy with a left condylo-mandibular dysplasia (a, b)

who was successfully treated, first with a functional device and second by orthodontic
treatment. There was a good outcome at the last follow-up, at the age of 20 (c, d).
Note the mandibular growth and spontaneous recovery of the left condyle in the
glenoid fossa on the successive orthopantomograms at 10 years (e), 12 years (f), 14
years (g), 15 years (h), 16 years (i), and 20 years of age (j).

Figure 2. Case #16, a 6-year-old boy with left condylo-mandibular dysplasia before
treatment (a, b), and the corresponding orthopantomogram (c). The same patient at
17 years of age, after mandibular lengthening with a left-side CCG at 7 years of age,
revealing good esthetic and architectural results for the procedure (d, e, and f).
Figure 3. Typical presentation of condyle deformities on radiographic images.
Schematic representation (a) and orthopantomogram (b) showing a camel-hump
condylo-mandibular  dysplasia of the left mandible. Three-dimensional
reconstructions of a facial CT scan — inferior (c) and lateral (d) views — showing the
empty glenoid fossa (*) and the anterior displacement of the malformed condyle.
Figure 4. Panoramic X-rays of eight patients highlighting the dental abnormalities
encountered with the disease. (a) Dental agenesis of tooth #37 in an 11-year-old girl.
(b—h) Tooth inclusions of the first and the second lower molars in the other seven
patients, ranging from 7 to 15 years of age.
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TABLES

Patient No.

Clinical findings and side

Age (years) involved

Dental abnormalities

and treatment

Treatment, progression, and follow-
up

Gender

No. 1 Facial asymmetry (PVI) of Agenesis of #37 Primary orthodontic treatment

11 the left side Left-side mandibular lengthening

Q with intraoral approach and
genioplasty
Follow-up 19 months

No. 2 Facial asymmetry (PVI) of Tooth inclusion of #37, Primary orthodontic treatment

7 the left side extraction Left-side costochondral graft and
right-side lengthening by vertical
ramus osteotomy
Good outcomes
Follow-up 67 months

No. 3 Facial asymmetry (PVI) of None Primary orthodontic treatment

10 the right side Right-side costochondral graft

a8 Slight facial asymmetry at the last
follow-up
Follow-up 67 months

No. 4 Facial asymmetry (PVI) of None Functional device and orthodontic

10 the left side treatment

3 Good outcomes
Follow-up 115 months

No. 5 Facial asymmetry (PVI) of Tooth inclusion of #47, Primary orthodontic treatment

9 the right side extraction Right-side vertical ramus

g Class Il malocclusion osteotomy, left-side sagittal split
osteotomy, and genioplasty
Good outcomes
Follow-up 35 months

No. 6 Facial asymmetry (PVI) of None Functional device and orthodontic

6 the left side treatment

Class Il malocclusion after left-side
condylar overgrowth
No surgery

Follow-up 101months




No. 7 Facial asymmetry (PVI) of None Orthodontic treatment
the right side Right-side costochondral graft
Partial recurrence of asymmetry
Follow-up 125 months
No. 8 History of condyle trauma  None Orthodontic treatment
9 Left-side PVI Left-side extraoral vertical ramus
g osteotomy
Good outcomes
Follow-up 72 months
No. 9 Facial asymmetry (PVI) of Tooth inclusion of #36 Primary orthodontic treatment
5 the left side and #37, extraction Le Fort | and bilateral sagittal split
3 osteotomy; associated genioplasty
Good outcomes
Follow-up 234 months
No. 10 Facial asymmetry (PVI) of  Tooth inclusion of #36 Primary orthodontic treatment
11 the left side and #7, extraction Left-side condyle hyperplasia
Q corrected by condylectomy, right-side
sagittal split osteotomy
Good outcomes
Follow-up 80 months
No. 11 Right-side involvement Tooth inclusion of #46 Primary orthodontic treatment
9 and #47, mobilization  Right-side mandibular lengthening by
of #46, extraction of vertical osteotomy, left-side sagittal
#47 split osteotomy, and genioplasty
Good outcomes
Follow-up 194 months
No. 12 Facial asymmetry (PVI) of Tooth inclusion of #36 Functional device
the left side and #37, mobilization  Orthodontic treatment
of #36, extraction of Good outcomes
#37 Follow-up 172 months
No. 13 History of condyle trauma  None Functional device
5 Right side PVI Orthodontic treatment
Q No data on follow-up
No. 14 Facial asymmetry (PVI) of Tooth inclusion of #46, Orthodontic treatment

the right side

extraction

Right-side costochondral graft and
left-side sagittal split osteotomy
Good outcomes

Follow-up 94 months




No. 15 Facial asymmetry (PVI) of  Tooth inclusion of #36 Orthodontic treatment

7 the left side Left-side vertical ramus osteotomy
3 No data on follow-up

No. 16 History of condyle trauma  Tooth inclusion of #36 Orthodontic treatment

6 Involvement of the left side Left-side costochondral graft

Good outcomes

Follow-up 135 months

No. 17 Facial asymmetry (PVI) of None Orthodontic treatment
the right side No follow-up
No. 18 Right-side involvement None Functional device and orthodontic
10 treatment
Q Good outcomes

Follow-up 128 months

No. 19 Facial asymmetry (PVI) of Delayed eruption of Orthodontic treatment
the left side #36 Left-side costochondral graft
Good outcomes
Follow-up 107 months

No. 20 Facial asymmetry (PVI) of  Inclusion of #47 Orthodontic treatment

7 the right side No follow-up

No. 21 Right-side involvement None Functional device and orthodontic
8 treatments

Good outcomes

Follow-up 90 months

Table 1. Patient characteristics, clinical and radiological findings, treatments and follow-up. PVI =

posterior vertical insufficiency

Craniofacial microsomia Condylo-mandibular dysplasia
History Diagnosed at birth Not diagnosed at birth
Clinical Soft-tissue defects No soft-tissue defects
examination Ear malformations No ear malformations
Facial nerve palsy No nerve deficit
Orbit defects No anomaly of the orbits

Affected side Right-side predominance No side predominance




Radiographic

Various degrees of condyle deformity,

Pathognomonic  appearance, with

features ranging from hypoplasia to absence of short, curved, and anteriorly displaced
condyle condyle; high and sharp coronoid
Possible absence of the glenoid fossa process; deep sigmoid notch
Delayed dental development, agenesis Empty glenoid fossa
(6.7-32%) Tooth inclusion (1st and/or 2nd lower
molars)
Treatment Minimal or absence of response to Good response to  orthodontic

orthodontic functional appliance

functional device (good growth potential

of the ramus)

Table 2. Differential diagnosis of craniofacial microsomia and condylo-mandibular dysplasia.





