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Bone remodeling of the fibula segment as a form of neocondyle after
free vascularized bone transfer: a report of two cases
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Abstract (J Korean Assoc Oral Maxillofac Surg 2023;49:354-359)

The temporomandibular joint is a unique structure composed of the joint capsule, articular disc, mandibular condyles, glenoid fossa of the temporal
bone, surrounding ligaments, and associated muscles. The condyle is one of the major components of a functional temporomandibular joint. Recon-
struction of large mandibular defects involving the condyle is a surgical challenge for oral and maxillofacial surgeons. To restore large mandibular
defects, there are different options for free flap method such as fibula, scapula, and iliac crest. Currently, the vascularized fibula free flap is the gold
standard for reconstruction of complex mandibular defects involving the condyle. In the present report, neocondyle regeneration after mandible re-
construction including the condyle head with fibula free flap was evaluated. In this report, two patients were evaluated periodically, and remodeling of
the distal end of the free fibula was observed in both cases after condylectomy or mandibulectomy. With preservation of the articular disc, trapezoidal
shaping of the neocondyle, and elastic guidance of occlusion, neocondyle bone regeneration occured without ankylosis. Preservation of the articular

disc and maintenance of proper occlusion are critical factors in regeneration of the neocondyle after mandible reconstruction.
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|. Introduction

Reconstruction of large mandibular defects involving the
condyle is a surgical challenge for oral and maxillofacial
surgeons. The reconstruction procedure may present several
technical challenges with inherent risk of mandibular devia-
tion, malocclusion, ankylosis, and temporal bone erosion'.
Depending on the nature of the mandibular defect, preserva-
tion of the native condyle may be considered. However, this
option is not recommended due to risk of tumor recurrence
and progression of disease’.

Large mandibular resection involving the condyle is in-
dicated for the treatment of squamous cell carcinoma of the

oral cavity, osteoradionecrosis, and in cases of congenital or
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acquired facial dysmorphia’. Various techniques are available
to reconstruct the mandibular condyle such as costochondral
grafts, distraction osteogenesis, sternoclavicular grafts, and
vascularized second metatarsal joint grafts’. Currently, the
vascularized fibula free flap (FFF) is the gold standard for
reconstruction of complex mandibular defects involving the
mandibular condyle’. This flap has many advantages, in-
cluding a long pedicle length; wide vessel diameter; and the
ability to incorporate skin, muscle, and bone components,
which are required for mandibular reconstruction®. Moreover,
multiple osteotomies of the fibula are feasible to conform to
the jaw without devascularization of individual segments™.
The narrow tubular shape and dense cortical structure of the
FFF enable placement into the glenoid fossa without damage
to the surrounding hard and soft tissues’. Vascularized bone
grafts are more resistant to infection and have a better chance
to survive in an irradiated recipient site’. In the present report,
reconstruction with the FFF was planned after a pathologic
fracture due to multiple myeloma (MM) and after a mandibu-
lectomy due to squamous cell carcinoma. In both cases, re-
modeling of the distal end of FFF was observed using passive
positioning as well as trapezoidal shaping of the neocondyle

and elastic guidance of occlusion. The study protocol was
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Fig. 1. The fibula bone was prepared in an L-shape according to
the three-dimensional simulation surgical template.
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Fig. 2. On the day 6 postoperative panoramic radiograph, the
vascularized fibula free flap was fixated with two L-shaped semi-
rigid mini plates and three four-hole mini plates.
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reviewed and approved by the Institutional Review Board
of Asan Medical Center, Seoul, Korea (IRB approval No.
$2023-0801-0001). Informed consent was not required for
the case report because images do not reveal patient-specific
information.

Il. Cases Report

1. Case 1

A 60-year-old male patient presented to the Department of
Oral and Maxillofacial Surgery at Asan Medical Center with
a chief complaint of dull pain in the right lower posterior

Bone remodeling of the fibula segment as a form of neocondyle

Fig. 3. At the 40-month follow-up, the patient showed 35-mm
maximum mouth opening.
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gingival region and intraoral bleeding. Panoramic radiograph
showed large radiolucent lesions on the right ascending ra-
mus of the mandible. The patient underwent cyst enucleation
under general anesthesia. During surgery, buccal and lingual
cortical perforations were observed around the ascending
ramus. Excisional biopsy revealed squamous cell carcinoma.
The patient was readmitted to the Department of Oral and
Maxillofacial Surgery for a right partial mandibulectomy, su-
praomohyoid neck dissection, and right FFF.

Preoperatively, facial and neck computed tomography (CT)
images were obtained, and lower leg angiography confirmed
the patency of the peroneal circulation. The mandibular
body and angle including the condyle were resected based
on preoperative planning. The temporomandibular joint disc
was preserved during the surgery. The right fibula bone was
removed except for 7 cm proximally and distally to stabilize
the ankle and protect the peroneal nerve’. The fibula bone
was prepared in an L-shape with a trapezoidal distal end us-
ing a prefabricated surgical template.(Fig. 1) A microvascular
anastomosis was completed with end-to-end anastomosis
of the peroneal artery to the superior thyroid artery and the
vena comitans to the superior thyroid vein and external jugu-
lar vein. After microvascular anastomosis, the vascularized
FFF was fixed with two L-shaped semi-rigid mini plates and
three four-hole mini plates.(Fig. 2) The distal end of the neo-
condyle was passively seated into the glenoid fossa. In the
early recovery period, a wide joint space was observed due to
postoperative edema and oozing. To guide proper occlusion,
guided elastics were applied for six weeks. At the 40-month
follow-up, the patient showed a 35-mm maximum mouth
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Post-op 2 wk Post-op 3 mo

opening (MMO).(Fig. 3) Also, remodeling of the distal end of
the FFF was observed without any recurrence.(Fig. 4) Upon
mouth opening, mandibular deviation toward the affected
side was observed.

2. Case 2

A 49-year-old male patient was referred by his oncologist
to the Department of Oral and Maxillofacial Surgery at Asan
Medical Center. The patient presented to the office with a
chief complaint of persistent pain upon biting and right pos-
terior premature contact. The patient had facial swelling on
the right side that subsided after antibiotic treatment for one
week. The patient had been diagnosed with MM about three
years prior and had been undergoing treatment. Traditional
treatment for MM includes autologous stem cell transplant
and chemotherapy®. In addition, radiation therapy can be used
as palliative treatment for painful bone lesions’. Patients may
experience pathologic fractures caused by destruction of bone
due to tumor’. The treatment of a mandibular pathologic frac-
ture associated with a solitary MM lesion usually includes
a segmental resection of the mandibular bone'. Panoramic
radiograph and CT scan showed pathologic fracture of the
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Post-op 7 mo

Post-op 40 mo

Fig. 4. Rounding off at the distal end of
the fibula was observed at the three-
month postoperative follow-up.
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Fig. 5. The distal end of the fibula was prepared in a right trap-
ezoidal shape using a surgical template.
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right mandibular condyle with severe bony resorption. After
a thorough evaluation, right condylectomy and reconstruction
of the mandibular condyle with left FFF were planned.
During the surgery, tumor lesion was exposed via a retro-
mandibular incision. The mandible was resected according to

the preoperative planning. A single osteotomy from the right



mandibular angle to the middle of the sigmoid notch was
performed, and the condyle was removed with caution to
preserve the temporomandibular joint disc. The distal end of
the fibula bone was prepared in the same manner as in Case

Fig. 6. On the day 4 postoperative panoramic radiograph, the
vascularized fibula free flap was fixed with two L-shaped semi-
rigid mini plates on the native mandible.

Han Ick Park et al: Bone remodeling of the fibula segment as a form of neocondyle after
free vascularized bone transfer: a report of two cases. J Korean Assoc Oral Maxillofac
Surg 2023

J Pest-op 6 days Post-op'2 mo

Post-op 7 mo

Bone remodeling of the fibula segment as a form of neocondyle

1.(Fig. 5) Microvascular anastomosis was completed with
end-to-end anastomosis of the peroneal artery to the facial
artery and the vena comitans to the facial vein. After micro-
vascular anastomosis, the vascularized FFF was fixated with
two L-shaped semi-rigid mini plates on the native mandible.
(Fig. 6) To guide proper occlusion, intermaxillary fixation
(IMF) was applied with skeletal anchorage system and rub-
ber rings for six weeks. At the 39-month follow-up, 45 mm
of MMO with slight right deviation upon opening was ob-
served. Radiographic exam showed neocondyle bone growth
in the direction of the lateral pterygoid traction (DLPT).(Fig.
7) Upon mouth opening, mandibular deviation toward the af-

fected side was observed.

lll. Discussion

Patients with osteomyelitis, trauma, or tumor may require
a mandibulectomy involving the condyle’. Depending on the

nature of pathologies such as temporomandibular joint (TMJ)

Post-op 16 mo Post-op 39 mo

Fig. 7. Neocondyle bone growth in the direction of the lateral pterygoid traction started two months after surgery.
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ankylosis, TMJ prosthetic devices can be an effective treat-

11,12 .
7. In our cases, vascularized FFF was recom-

ment option
mended to reconstruct the mandible involving the condyle.
To connect the resected bone segments of the FFF, the use
of metal plates longer than 2.3 mm is recommended"’. How-
ever, the use of reconstruction plates has the disadvantages
of causing small injuries on the fibula segment and may lead
to metal plate exposure”. In the present report, the flap was
fixed to the mandible with miniplates to decrease the risk
of vascular impairment, stress shielding, osteoporosis, and
osteoradionecrosis’. Reconstruction with FFF can generate
devastating complications, such as ankylosis and malposi-
tion of the neocondyle’. Some studies have found that disc
damage and traumatic temporomandibular (TMJ) bony an-
kylosis are closely related"*"”. For this reason, the TMJ disc
was preserved in both cases. Additionally, positional and
angular changes in FFF can occur with healing between the
bone segments". Muscle atrophy around the condyle can also
cause neocondylar movement due to an imbalance between
inner and outer neocondyle pressures’. Moreover, neocondyle
malposition can result from long-term postoperative tissue
resorption’. In order to minimize the risk of ankylosis, posi-
tioning of the fibula in the joint space without direct contact
and early postoperative mobilization guiding elastics are rec-
ommended”. According to Callahan et al.'’, IMF with wires
for a minimum of two weeks could achieve stable occlusion
and oral function, while avoiding significant temporoman-
dibular pain. Additionally, IMF can have a positive effect
on the soft tissue envelope of the vascularized FFF. In the
present report, the trapezoidal shaping of the distal end of the
fibula created space for the articular disc, and passive seat-
ing of the neocondyle helped in avoiding ankylosis without
damaging surrounding tissues. If the disc is removed, precise
fibula positioning with a planned 1-cm gap and postoperative
range of motion exercise with guided elastics are required to
achieve an appropriately positioned and functional condylar
reconstruction’. Engroff'’ proposed direct suturing of the
masseter muscle to the angle of the reconstruction plate for
proper seating and positioning of the fibula into the glenoid
fossa. In the present case, stable posterior occlusion helped to
position the neocondyle into the fossa without suturing of the
masseter muscle.

In Case 1, rounding off at the distal end of fibula was ob-
served at the three-month postoperative follow-up. Also the
neocondyle was gradually repositioned in the fossa. This
finding was consistent with Guyot et al.’s report'® on long-
term radiologic findings following reconstruction of the con-
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dyle with FFF". Remodeling of the neocodyle was observed
in 10 of 11 previous patients. Patients younger than 45 years
of age showed more considerable remodeling, and radiation
therapy may impair remodeling and temporomandibular
function'®. Compared to Case 2, minimal bone remodeling
was observed in Case 1 due to postoperative radiation therapy
and more invasive surgery.

In Case 2, neocondyle bone growth in the DLPT was ob-
served two months after surgery. According to three-dimen-
sional morphological analysis of neocondyle bone growth
after FFF reconstruction, neocondyle bone growth occurred
in two directions, the DLPT and toward the glenoid fossa®.
Neocondyle bone growth in the direction of the DLPT is
closely connected with distraction osteogenesis of the lateral
pterygoid muscle*'**. Postoperatively, early mobilization of
the joint was encouraged to maintain function and to facili-
tate patient rehabilitation'’. In the present case, patients were
advised to begin mouth opening exercise two weeks after
surgery.

In conclusion, with preservation of the articular disc and
trapezoidal shaping, neocondyle bone remodeling after FFF
reconstruction did not develop into temporofibular ankylosis*.
Additionally, passive seating of the neocondyle and elastic
guidance of occlusion improved the surgical outcome. Dis-
traction osteogenesis of the lateral pterygoid muscle seems
to be a key factor for neocondyle bone growth in the DLPT
direction™'"*. FFF is a reliable option in reconstruction of
mandibular defects involving the condyle as it provides a
good long-term functional outcome.
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