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Abstract

Condyles are the growth centres of the mandible and growth of the mandible influences the overall shape of
the face. In growing patients, trauma and pathology of the TMJ effect the condylar development, jaw function and
the total morphology of face. In children with TMJ pathologies such as: JIA (Juvenile Idiopathic Arthritis), Hemifacial
Microsomia, TMDs, Osteoarthritis, Condylar Fracture, condylar Trauma should be an essential part of the clinical
examination and need longitudinal follow-up of used to predict the presence of TMJ related craniomandibular growth
abnormalities. Periodic clinical examination of developing patients, early diagnosis and treatment of TMJ pathologies
prevents further developmental, functional and esthetical problems in the future.

Temporo Mandibular Joint (TMJ) and its normal function
are of great importance for the development of the mandible and
craniomandibular region [1]. In growing individuals, trauma and
pathology of the TMJ has a chronic impact on both the condylar
development and the total morphology of the mandible [2]. Over
time, the growth under influence of the pathogenesis of the TM] will
be reflected in the soft tissue as a response to the alteration of the
function. Congenital deformities and acquired TM]J pathology are the
main causes of craniomandibular growth abnormalities, and several of
these conditions are well described [3,4].

Temporo Mandibularfoint (TM]) dysfunction in children and
adolescents is considered to have a multifactorial etiology [5-7]. Because
of the difficulty in establishing a precise etiology, TM] dysfunction is
often defined on the basis of signs and symptoms and channelled into
one of the following categories: JIA (Juvenile Idiopathic Arthritis),
Hemifacial Microsomia, TMDs, Osteoarthritis, Condylar Fracture-
Trauma. It can be told that the change of condylar morphology in JIA,
osteoarthritis, TMD, and trauma patients could be a growth deviation
or remodeling of the condyle rather than destruction.

The mandible develops by endochondral ossification of the
cartilage situated on the upper part of the condyle. The location of
this growth centre is specific for the temporomandibular joint and is
responsible for condylar growth [8]. The condyle grows in an upward
and forward direction which together with normal mandibular
functions, brings the mandible to change its position forward in a
rotational movement, bringing the occlusal plane down and creating
space for vertical development of the dentoalveolar complex. As much
as condylardevelopmentis important factors in mandibular growth,
apposition/resorption and normal functional stimulation also plays
a role in forming the lowerface [4,9]. Damage to the cartilage of the
condylar growth zone, whether of an inflammatory or traumatic origin,
can cause a shortening of the condyle and ramus. The posterior face
height fails to develop normally, and the resulting posterior vertical
deficiency influences the eruption of the teeth and vertical development
of the alveolar processes. The soft tissue and muscles will adapt to the
short posterior face height and will gradually become more and more
difficult to modify by functional options [10].

Juvenile Idiopathic Arthritis (JTA) is the most common autoimmune
auto inflammatory musculoskeletal disease in childhood worldwide,
manifesting in girls more frequently [11,12]. It is defined as persistent
arthritis for more than 6 weeks with an onset at younger than 16 years

of age, after excluding other causes of joint inflammation [13]. The
etiology is unclear but appears to be multifactorial and may be related to
genetic factors associated with triggering events such as psychological
stress, abnormal hormone levels, trauma, or infections [14]. All joints
can be affected in JIA including the Temporo Mandibular (TM]).
Involvement of the TMJ was first reported in 1897 by still when he
described chronic arthritis in childhood [15]. The growth abnormality
is described as and consists of condylar growth deviation, short ramus
on the affected side, forming of a subangular notch, large gonial angle,
large jaw angle and decreased vertical development of the posterior
maxilla [4].

Hemifacial Microsomia is the second most common facial birth
disorder after cleft lip and palate with an incidence of 1 in 3500 to
6000 live births [16,17]. The condition is bilateral in about 10% of
these subjects. The cause is unknown, but the pathogenesis seems
to be attributable to damage to the stapedial artery, which can cause
hematoma formation in the first and second branchial arches,
resulting in abnormal growth and malformation of the mandible.
Another theory suggests that the death of neural crest cells can result
in dysmorphology of the branchial arches that is similar to that
found in hemifacialmicrosomia [18,19]. The most important clinical
findings in hemifacial microsomia are mandibular malformation with
facial asymmetry and microtia. Hypoplasia of the soft tissues, orbital
involvement, nerve disorders, and other affected anatomic structures
are present with a wide range of variations [20].

Early TMD is a common feature especially in girls at the beginning
of puberty. The etiology is not clear but it can be considered caused
by factors, such as hypermobility and hormone influence [4,21,22].
The maxillary and mandibular length and ramus height have been
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found to be influenced by TMJ disk abnormalities. Disk displacement
of the temporomandibular joint with TMJ pain, the symptom was
associated with radiographic signs of disk displacement in 77% to 94%
of the subjects studied in both adult and pediatric patients [23-28]. The
incidence of painful disk displacement peaks during puberty; the risk
of development of the condition in the teenaged years is 4 times greater
than the risk later in life [29,30].

Osteoarthritis or degenerative joint disease of theTM] is attributed
to articular cartilage failure. It develops as a result of a complex
interaction of multiple factors. Direct trauma to the mandible producing
condylar fractures, sub condylar fractures, other mandibular fractures,
or no fractures has been implicated as one of the initiating factors of
osteoarthritis. Trauma to the mandible can induce a joint effusion
acutely [31,32]. Harris et al. studied 13 patients who had sustained
trauma to the mandible and found abnormal uptake in their TMJ
scintiscans [33]. Yun and Kim described evidence of acute synovitis,
such as fibrillation and ecchymosis, with arthroscopic examination
of patients who had mandibular fractures not directly involving the
condyles [34]. Furthermore, cytological and biochemical analysis
from the synovial fluids of these patients demonstrated the presence
of degenerated cells, inflammatory cells, crystals, and a considerable
amount of pain-related mediators, such as prostaglandin E2 and
leukotriene B4. Also, Seligman and Pullinger showed in a multiple
stepwise logistic regression analysis that trauma history is a moderate
differentiating feature in patients with intracapsular TMJ disorder [35].
Due to the complex and multifactorial etiology of this particular disease
process, the actual incidence of osteoarthritis directly related to trauma
to the mandible is difficult to determine, especially in traumatic events
that do not result in fractures [31]. The existing literature reports a wide
range. It has been estimated that in anywhere from 9 to 85% of patients,
condylar fractures result in degenerative disease of the TM]J [36]. The
clinical presentation of patients with posttraumatic TMJ osteoarthritis
is non-discernable from TM] osteoarthritis of other etiologies. The
predominant symptoms include constant preauricular pain, with or
without radiation, and crepitus. Other symptoms and signs are TM]
clicking, popping, locking, and deviation on opening [31,37].

Pediatric bone fracture is a particular pathology because it occurs
on a rapidly growing bone. The management of mandibular fractures
in children continues to be a subject of many debates because of its
effect on mandibular growth and on temporomandibular Joint (TM])
mobility. Falls, sports-related injuries, and road traffic accidents are the
most frequent causes of facial injuries in children [38]. Usually, pediatric
mandibular and alveolar fractures are managed according to the same
basic principles applied to adult fractures. Some authors advocated for
conservative approach only in maxillofacial trauma in pediatric age
group [39,40]. Fracture of the condyle is often followed by remodeling
and a disturbance in the development of ramus height and mandibular
body length, forankylosis of the TMJ, growth disturbances can be seen
in most cases and can be severe [4]. Condylar Fractures (CFs) were seen
in about 3 out of 4 cases (76.0%) of mandibular fractures in children
aged less than 5 years, whereas the number of this type of fracture
decreased to 50% in patients aged 13-15 years. In most cases (83.2%),
only one condyle was concerned. Furthermore, Thorén et al. found the
site of the condylar fracture to be age related, with a preponderance
of intracapsular fractures (58%) in patients less than 6 years old. In
contrast, most of the older children sustained extracapsular fractures,
i.e,, fractures of the condylar neck (78%) or in the subcondylar region
(4%) [41,42]. Asymmetrical mandibular growth has been observed
in about 25% of children who have sustained condylar fractures [30].
The development of mandibular asymmetry is thought to result from

growth disturbance from either injury to the condylar cartilaginous cap
or from disruption in function due to ankylosis and hypomobility. If
growth is disrupted, the affected ramus height is decreased, resulting in
a shorter facial lower third, while the unaffected side grows normally.
Also, the chin will deviate toward the affected side. Furthermore, dental
compensations, crossbites on the ipsilateral side and hypereruption of
the teeth on the contralateral side, producing an occlusal can’t, will
eventually occur to re-establish a functional occlusion [31].

Temporo Mandibular Joint (TMJ) ankylosis in children is
uncommon and one of the most difficult and complex problems
managed by oral and maxillofacial surgeons. Trauma, radiotherapy,
surgical excision of TMJ tumors, infection, and systemic disease can
all results in mandibular hypomobility [43-46]. Trauma can result
in an intra-articular haematoma leading to fibrosis, excessive bone
formation, and ultimately to hypomobility of the joint [47]. Several
authors have postulated that intra-articular haematoma alone may
lead to ankylosis of the TM] based on organisation and subsequent
ossification of an intracapsular haematoma [47-52], as Oztan et al.
concluded that trauma causing haemorrhage in the joint space may not
give rise to ankylosis as it does not always progress to form bone [53].
The region of the TMJ can also become infected from local sites such as
otitis media and mastoiditis, or through haematogenous spread from
diseases such as tuberculosis, gonorrhoea, and scarlet fever [47].

The soft tissue and muscles are normal in arthritis patients whereas
patients with HFM have several tissues included in the abnormality.
This might be the reason for difficulties in treating HFM both
functionally and surgically [11]. It can be debated whether HFM is a
progressive disease becoming more severe over the passage of time
or if there is a certain, although abnormal, growth in the area. In the
postnatal TM] pathology there is a potential for condylar remodeling
and thereby growth. This is the basis for the possibility of treating with
functional appliances [4].

Asymmetries and retrognatism developing from TM]J pathology
can be treated beneficially with a combination of functional appliances
and distraction osteogenesis. The acquired postnatal condylar deformity
has the potential for remodeling which can be used during treatment.
The congenital or prenatal condylar abnormalities do not demonstrate
remodeling ability without interventions directly. However, it seems
to be possible to treat these deformities with functional appliances
although in individual cases where the potential for remodeling is less,
distraction osteogenesis is an option to obtain sufficient bone length

[4].

Condyle is the growth centres of the mandible and growth of the
mandible influences the overall shape of the face. In growing patients,
trauma and pathology of the TM] effect the condylar development, jaw
function and the total morphology of face. JIA (Juvenile Idiopathic
Arthritis), hemifacialmicrosomia, TMDs, osteoarthritis, condylar
fracture, conylar Trauma should be an essential part of the clinical
examination and need longitudinal follow-up of used to predict the
presence of TMJ related craniomandibular growth abnormalities.
Therefore, early diagnosis and treatment of TMJ pathologies prevents
further developmental, functional and esthetical problems in the future.
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