— Abstract

Department of Oral and Maxillofacial Surgery, College of Dentistry, Seoul National University, Seoul, Korea

A 31-year-old woman with hemifacial microsomia presented to the Department of Oral and Maxillofacial
Surgery, Seoul National University Dental Hospital. The patient was previously treated with distraction
osteogenesis device to elongate right maxilla and mandibular ramus. But, the result was not satisfactory,
to correct residual facial asymmetry due to hemifacial microsomia we planned costochondral graft for recon-
struction of ramus and condyle, Le Fort I osteotomy and sagittal split ramus osteotomy for facial asymme-
try. The right mandibular condyle and ramus was reconstructed with right eleventh costochondral graft via
submandibular approach. Using costochondral graft and orthognathic surgery the facial asymmetry in
hemifacial microsomia patient was corrected. 1-stage treatment consists of costochondral graft and orthog-
nathic surgery can achieve function and esthetics at the same time, is timesaving to both patient and sur-

geon.
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Correction of Facial Asymmetry Using Costochondral Graft and Orthognathic Surgery

in Hemifacial Microsomia Patient: Case Report
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Table 1. Principal stages and techniques applicable to the treatment of hemifacial microsomia (Adapted from reference 4)

I. Infancy

II. Mixed dentition

III. Adolescence and adulthood

(approximately 6-12 years of age)

Correction of soft tissue defects such
as pre-auricular tags, cleft lip/palate

and gross macrostomia
Nerve graft repair of facial palsy

Hearing augmentation (hearing aids)

Reconstruction of malformed auricles
using either autogenous rib cartilage

grafts or osseointegrated implants

Final orthodontic and orthognathic
surgical correction of the facial skele-
ton and occlusion, including the

adjunctive use of bone recontouring,

Middle ear reconstruction
(predominantly bilateral cases)

onlay bone graft techniques and

vascularized bone grafts.

Composite nerve and muscle grafts

Osteotomies to correct clinically
significant orbital dystopia and
plagiocephaly

Elongation of the mandible by bone
distraction or costochondral grafting
in cases with severe skeletal defects
leading to respiratory or feeding
problems

repair of facial palsy

Promotion of mandibular and

maxillary growth, and masticatory

function using one or more of the

following techniques:

- orthodontic functional appliances

- costochondral grafts to reconstruct
the condyle-ramus unit and TMJ

Soft tissue augmentation, including
vascularized free tissue transfer, to
redness any significant asymmetry
persisting after bony reconstruction.

Definitive correction of auricular
morphology, position and secondary
defects.

- mandibular distraction or interposi-

tional rib grafts
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Fig. 1. A 31-year old woman was a hemifacial microsomia patient with deficient right mandibular ramus and condyle. The
patient also had a right hyperplastic coronoid process.

Fig. 2. Comparison of preoperative and postoperative state. Fig. 3. The maxilla was placed desired positioned according
to the intermediate wafer. Maxillary occlusal canting was
corrected.

Fig. 4. Model surgery for intermediate wafer was
made by using CAD/CAM (3D Dental Scanning
System (Wafer), Orapix, Seoul, Korea). The maxil-
la was impacted 5 mm at left side (reference point:
mesiobuccal cusp tip of left upper first molar),
elongated 1 mm left side (reference point:
mesiobuccal cusp tip of right upper first molar). (A
. Before the model surgery, B: After the model
surgery).
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Fig. 5. Postoperative radiographs (A: Postero-anterior view, B: orthopanogram). Le Fort | osteotomy was used to correct maxil-
lary canting. But, left zygomatic buttress area could not be fixed with plates and screws because of thin maxillary anterior wall.
Costochondral graft was used to reconstruct the deficient right mandibular ramus/condyle unit. Sagittal split ramus osteotomy
was done on left mandible. To correct asymmetry, resected coronoid process was augmented on right mandibular inferior bor-

der and left mandibular angle was reduced.

Fig. 6. Right hyperplastic coronoid
process was resected. It was trimmed
for bone augmentation on right
mandibular inferior border to correct
asymmetry and fixed with 3 metal
screws.
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Fig. 7. Harvested costochodral graft was about 5¢cm long (A). The right white por-
tion of rib is cartilage which is a substitute for mandibular condyle.
Submandibular approach was used for costochondral graft on right mandible
(B). It was fixed using onlay bone graft technique with 3 metal screws.
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Fig. 8. Clinical photography of postoperative 5 weeks. Compared with preoperative clinical photography (Fig. 1), the facial
asymmetry was corrected. Occlusion was stable, the patient was instructed to practice mouth opening.
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Table 2. General assessment principles by age and skeletal type (Adapted from reference 9)

Skeletal type Deciduous Mixed

Permanent

Mandibular elongation osteotomy/distraction

Construction of ramus, condyle, glenoid fossa

Presurgical orthodontics
Bimaxillary surgery

As above

Presurgical orthodontics

Bimaxillary surgery

Construction of
temporomandibular joint

Type I Skin tag removal Functional appliance
Creation of posterior open bite
Type IIA As above As above
Functional appliance
Mandibular distraction
Type 1IB As above
Creation of posterior open bite
Type III As above Level occlusal plane

As above

Construction of ramus, condyle, glenoid fossa
Creation of posterior open bite

Level occlusal plane

Table 3. Advantages and problems of costochondral graft (Adapted from reference 17)

Advantages Problems
1. Biologic and anatomic similarities to the condyle 1. Pneumothorax
2. Low morbidity of donor site 2. Placement of graft in nonexistent or rudimentary gle-

3. Numerous donor sites

4. Easy to obtain and quick to adapt

5. Regeneration of donor site

6. Retains integrity after transplantation

7. Demonstrated growth potential in juvenile series

S © 0 =10 O

noid fossae, as well as attachment to rudimentary or
severely malformed ramus

. Placement in areas with scarring, poor vascularization,

and deficient soft-tissue envelop as in severe forms of
hemifacial microsomia

. Difficulty in orientation of rib in graft site
. Dislodgment of graft laterally or superiorly

Pain

. Infection

. Uncontrolled and unpredictable growth
. Fracture of the costochondral joint

. Facial nerve damage
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