MANAGEMENT OF PEDIATRIC CONDYLE
FRACTURE WITH MYOFUNCTIONAL
APPLIANCES - A CONSERVATIVE APPROACH

ABSTRACT |

In pediatrics, condylar fracture is the commonest traumatic pathology of maxillofacial
region. Owing to higher vascularity, bony fragments fuse very fast within few hours if
ignored or improperly managed, this may lead to severe complications to the patient
both aesthetically and functionally. The current case reports give an insight to the
clinical outcomes of conservative treatment in two patients with the usage of
myofunctional appliance in patients with condylar fractures. Both the patients were
followed up for one year and complete recovery was evaluated by clinical and
radiographic methods.
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1. INTRODUCTION (ARIAL, BOLD, 11 FONT, LEFT ALIGNED, CAPS)

Pediatric mandibular condylar fractures are the commonest of all the facial skeletal injuries occurring with a frequency of
30-40% followed by parasymphyseal (27%), body (9%) and angle (8%)."*

Mandibular condyles in children are highly vascular, smaller in size, firm within thin cortical plate. On the basis of fracture
at anatomical level, they are categorized as intracapsular fracture involving the condylar head, and extracapsular involving
the condylar neck or the subcondylar region.4 Owing to the difference in the anatomy of condyle, duration of healing,
patient compliance and potential for interference in the growth of mandible the treatment modality is different for pediatric
and adolescent patients.

These can be managed with two different approaches.

1. First, surgical open-reduction-and-internal-fixation (ORIF) which is indicated when ,
0] Fracture involves lateral aspect of the condyle accompanying with reduction of mandibular height.
(i) In which the cranial fragment dislocates laterally out of the glenoid fossa.
2. Second, non-surgical closed-functional-therapeutic-regimen (CTR) is indicated in fractures without

displacement of fragments or when the displacement involves the medial parts of the condyle without
shortening of the condylar height.>®
Researchers state that, condylar fracture management in children is controversial as it may affect the patient functionally
as well as aesthetically.m'15 Complications include facial asymmetry, or Temporo-Mandibular-Joint-Dysfunction (TMJD) on
both the injured and non-injured side with decreased mandibular function activity, reduced mouth opening, chronic pain,
and loss of ramal height and in few cases class Il malocclusion with anterior open-bite.le"20 Hence, its management
requires special considerations, in order to restore the condyle to its original size.



In the current case reports, surgical as well as conservative approach in the form of a functional appliance was given to
the patients who showed positive outcomes.

Functional therapy is normally recommended in pediatric patients as it allows early mobilization, increased bone
remodeling process therefore approximating condylar growth and satisfactory condylar function. It also aids in early
stabilization and rehabilitation.

Myofunctional appliances are prefabricated according to the patient’s needs based on appropriate size. Owing to its soft
and flexible property & ease to wear with good adaption to patient's mouth it can be easily removed at patient’'s
willingness. It stimulates and re-educate muscles, ligaments and bone, leading to the remodeling of soft and hard tissue
structures near TMJ which helps in achieving proper height of ramus thereby preventing ankylosis. It relaxes the muscles
for the upliftment of the fractured part of the condyle, prevents shortening of the ramus on the fractured segment thereby
preventing facial asymmetry.

2. PRESENTATION OF CASES:
CASE 1

A 12-year-old male patient reported to the Department of OMFS with the chief complaint of reduced mouth opening after
sustaining trauma on right side of the jaw while playing. Patient was examined thoroughly extra-orally and intra-orally. His
medical and family history was non-contributory to the case and was vitally stable. On extra-oral inspection, swelling was
present along right side of face, with peri-orbital ecchymosis & sub-conjunctival hemorrhage with the right eye, CLW was
present over right symphysis region and abrasion along right malar region. On extra-oral palpation, there was tenderness
along right symphysis and left preauricular region, step deformity was noted along right symphysis region. TMJ
examination, revealed left condyle was not palpable and there was deviation on mouth opening to left side with restricted
mandibular movements. On intraoral inspection, there was inter-fragmental mobility between 41 and 42 and deranged
occlusion was present on left side. (Figure 1: A, B, C)

Based on case-history and clinical examination, a provisional diagnosis of right parasymphysis and left condylar fracture
of mandible was made.

In radiographic investigations, a 3D-CT Face and an Ortho-Pantamo-Gram (Figure 1: D, E F) was advised which revealed
a displaced fracture of the right side parasymphysis region of the mandible extending from alveolar process obliquely to
inferior border of mandible between 41 and 42, and also a medially displaced intra-capsular fracture of the left condylar
neck of the mandible. Despite the largely affected area, the vertical dimension was preserved and the cranial piece of the
fracture was not widely dislocated from the caudal one, probably due to the integrity of the periosteal layer.

FIGURE 1: Case-Report 1, A, B, C - Pre-operative Clinical Photographs; D, E, F - Pre-Operative Radiographs.




Treatment planning was done to perform ORIF for the right parasymphysis fracture through the existing lacerated wound
over the chin under LA with sedation. Further, the left side condylar neck intra-capsular fracture was planned to be treated
using a modified functional exercise regimen approach by giving patient a customized removable functional type of
appliance (2-4 weeks) to allow the fibrous callus formation, maintain the vertical dimension and guide the occlusion in the
correct manner over the deranged side. The customized removable appliance was designed in such a way that it is
retained completely in both the arches via adam’s clasps and C-clasps. A provision was made to incorporate hooks over
the C-clasps at the maxillary and mandibular retention plates to allow placement of Class Il elastics. (Figure 3) Patient
was advised to follow a strict mouth opening-and-closing exercises for 6 months with the help of elastics and functional
removable appliance during the entire day; the appliance to be removed during feeding and while sleeping at night.
Patient follow-up was done at every week for one month, 3" month, 6™ month and after 1-year. Immediate post-operative,
mid-treatment and 1 year-post-treatment radiographs were obtained to check for healing of the Condylar fracture, mouth
opening, occlusion and deviation. (Figure 4)

CASE 2

A 12-year old boy reported to the Department of OMFS with the chief complaint of pain along lower jaw region and
swelling over face following RTA. Patient complained of difficult mastication due to the reduced mouth opening and
swelling. His medical and family history was non-contributory to the case. All his vital signs and parameters were within
normal limits.

Extra-orally, patients’ relatives gave history of bleeding from right ear with sutured CLW over the symphysis region and
swelling was present bilaterally crossing the midline in lower one- third of the face. On extraoral palpation, tenderness was
present along symphysis and right and left preauricular region, step-deformity was palpated along lower border of
mandible in symphysis region.

Intraorally, there was gingival tear and inter-fragmental mobility between 41 and 31, Ellis class 3 # was present in 12 and
deranged occlusion bilaterally with anterior open-bite. (Figure 2: A, B, C)

Based on case-history and clinical examination, provisional diagnosis given was symphysis and bilateral condylar fracture
of mandible.

On radiographic investigations, 3D-CT Face (Figure 2: D, E, F) was done which revealed displaced mid-symphysis
fracture of the mandible, the fracture line extended between 31 and 41 from superior to inferior border of mandible and
also bilaterally medially-displaced intra-capsular condylar neck fractures of the mandible.

FIGURE 2: Case-Report 2, A, B, C - Pre-operative Clinical Photographs; D, E, F - Pre-operative Radiographs.




Treatment planning was done to perform ORIF for the mid-symphysis fracture through the existing lacerated wound over
the chin under general anaesthesia. Further, the right and left side condylar neck intra-capsular fractures were planned to
be treated using the same modified functional exercise regimen approach as discussed earlier for Case Report 1; by
giving the patient a customized removable functional type of appliance. (Figure 3) Follow-up was done after 6 months
which showed proper remodelling of condylar heads and clinically bilateral molar relationships. (Figure 4)

Thereby, we concluded that early physiotherapy with myofunctional appliance for condylar fracture seems to be a good
treatment option in cases of condylar fracture in pediatric patients.




FIGURE 4: Follow-Up After 3-Years, A, B, C - Case-Report 1 (A,B - Clinical Photographs, C - OPG); D, E, F - Case-
Report 2 (D,E - Clinical Photographs, F - OPG).

3. DISCUSSION

In pediatric patients, fractured bony fragments get fused partially within 72 hours and it becomes difficult to reduce them
after 7 days. Hence, in order to prevent various complications such as restriction of mandibular movements, ankylosis,
open-bite, malocclusion and facial asymmetry which may occur in delayed or inappropriately done treatment, immediate
intervention is needed.”***

In order to avoid the significant injury to the successor or to the developing tooth buds, conservative approach has shown
positive outcome. These conservative approaches include analgesics, dietary modifications, physiotherapy, intermaxillary
fixation (IMF) and functional appliances such as activator.?>?’

In pediatric patients, conservative approach is recommended for almost all cases of intra-capsular and extra-capsular
condylar fractures. Functional appliances guide corrects occlusion and proper distribution of forces amongst craniofacial
structures.

Foremost, the primary goal of this of this approach is the triggering bone reconstruction, equalizing intra-articular
functional structures and therefore retaining functional activity of TMJ. This is achieved through prompt restoration of
occlusion which thereafter normalizes the joint and muscle function.

The main advantages of these myofunctional appliances are it can be easily removed and are bearable however it
requires patient’s cooperation. Researchers have reported good results in patients who used an intraoral myofunctional
appliance for prolonged period (4-9 months) without using IMF.?®?° In another study done at pediatric Dental Clinic of
Tokushima University Hospital, Japan by using an activator for a short term (3-5 weeks) without any adjuvant
physiotherapy amongst 8 patients with a regular follow-up for 1-year showed fruitful results.®

Also in Retrospective Case-Study done at Department Of OMFS, AIIMS, New Delhi, India concluded that Closed-
Treatment for Peadiatric Mandibular Condylar Fracture (PMCF) is effective due to high Osteogenic capacity leading to
‘Restitutional Remodeling’ in fractured condyles.*

In traumatic injuries, careful observation and long term follow-ups are required both clinically as well as radiographically.
In our first case, ORIF was done for right parasymphysis fracture and in second case for symphyseal fracture, whereas in
order to maintain the functional integrity for intra-capsular condylar neck fractures in both the cases, custom-made
myofunctional appliance was given to wear for 24-hours except while eating. In both of our cases, custom-made
myofunctional appliance was given for 6-8 weeks along with special mouth-opening exercises were instructed to these
patients.

Follow-up was done regularly clinically as well as radiographically, initially every week then after 3-months for about 1-
year which showed good bone remodeling process, approximate condylar height and proper occlusion as positive results.
Patient’'s were further assessed for facial asymmetry, ankylosis, maximal mouth-opening pre-treatment and after the
removal of the appliances, TMJD as pain, clicking sounds, range of movements and malocclusion.

4. CONCLUSION

Management of condylar fractures are controversial in children. Non-invasive management of condylar fractures is
recommended for proper functioning which furthermore lead to appropriate facial development. Theses functional
appliances have been advantageous for being well tolerated and removable at patient's own will.

In our cases, conservative treatment of condylar fractures showed satisfactory clinical outcomes at 1-year of follow-up
with the use of myofunctional appliance.
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