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Summary: Resection of large mandibular tumors followed by primary reconstruc-
tion using free tissue transfer is typically accomplished using transcutaneous cervi-
cal incisions, which provide access for ablation as well as inset of the osseous free
flap. This approach offers wide exposure; however, it subjects the patient to poten-
tial facial scarring, marginal mandibular nerve injury, lip deformity/incompetence,
formation of orocutaneous fistulae, as well as functional impairments to speech,
mastication, and deglutition. To reduce morbidity and to preserve aesthetics, a
transoral approach can be used in cases that do not require a neck dissection. This
technique can be coupled with transoral dissection of the facial vessels for intraoral
microanastomoses to avoid extraoral incisions altogether. We present a case of a
large 17.2 cm subtotal mandibulectomy and 3-segment fibular free flap reconstruc-
tion using virtual surgical planning, with patient-specific cutting guides and recon-
struction plate performed entirely transorally without any skin incisions. Although
technically challenging, this is a safe and effective technique for large segmental
mandibular defects, which provides superior cosmetic and functional outcomes.
(Plast Reconstr Surg Glob Open 2020;8:¢2964; doi: 10.1097/GOX.0000000000002964;

Published online 23 July 2020.)

tissue transfer is typically performed transcutane-

ously using cervical incisions to provide access for
both the resection and the inset of the osseous free flap.
This approach allows for direct visualization of the prox-
imal mandibular stumps for contouring and placement
of the internal fixation hardware and direct access to
the recipient vessels in the neck. Postoperative sequelae
associated with this approach include facial scarring,
marginal mandibular nerve injury, lip deformity/incom-
petence, formation of orocutaneous fistulae, as well
as functional impairment of speech, mastication, and
deglutition.'

To reduce morbidity and to preserve aesthetics, a
transoral approach can be used in cases that do not
require a neck dissection wherever it provides sufficient
access for the necessary ablative and reconstructive
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procedures.” This technique can be coupled with a
transoral approach to the facial vessels for intraoral
microanastomoses. While technically challenging, this
method avoids any cutaneous incisions, sparing the
patient of the associated potential sequelae described
above.'

The advent of virtual surgical planning (VSP) has
resulted in greater efficiency and improved outcomes.”
Compared to “freehand” mandibular reconstruction, VSP
results in shorter ischemic time, total operative time, and
length of hospital stay, with no difference in postoperative
complication rates.” These techniques are important in
the total transoral approach where mandibular exposure
is comparatively limited.

We present a case of a 17.2-cm subtotal mandibu-
lectomy and 3-segment fibular free flap reconstruction
using virtual surgical planning, with patient-specific
cutting guides and a custom-milled reconstruction
plate performed entirely transorally without any skin
incisions.

CASE
A 49-year-old woman with a history of mandibular
lymphoma on intravenous bisphosphonate therapy pre-
sented with stage 2-3 medication-related osteonecrosis
of the mandible, resulting in osteomyelitis and intraoral
exposure of the symphysis and body of the mandible
bilaterally. VSP was used to design osteotomy guides and
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a patient-specific milled titanium reconstruction plate to
restore the continuity and shape of the mandible through
a transoral approach.’

First, an incision was made in the anterior labial
sulcus and along the buccal and lingual margins of the
denuded bone. A subperiosteal dissection was then per-
formed, and the mandible exposed to allow for the place-
ment of the osteotomy guides. The diseased bone was
resected, and predictive holes were drilled in the proxi-
mal segments of the native mandible to facilitate precise
placement of the patient-specific plate. The course of
the facial artery was identified along the buccal mucosa
using a Doppler. The facial artery and vein were then
identified and dissected with enough length to allow for
adequate mobilization. Branches of the facial nerve were
identified and protected.

Simultaneous harvesting of the fibula osteocutaneous
flap was performed in a standard fashion by a second sur-
geon. The bone was contoured on the back table using
the fibula osteotomy guide and secured to the patient-
specific plate using the predictive holes (Fig. 1A). The
entire construct was then inset and fixed to the native
mandible using the predrilled predictive holes. Next,
the microvascular anastomosis was performed to the
facial vessels through the intraoral exposure. The venous
anastomosis was performed with a 3-0 coupler, and the
arterial anastomosis was hand sewn. The inferior alveo-
lar nerves were reconstructed bilaterally using a 70-mm
cadaveric nerve graft (Axogen, Alachua, Fla.). The fibula
skin paddle was inset intraorally after resuspension of
the tongue to the reconstructed anterior segment. There
were no intraoperative complications, and tracheostomy
was not required.

Postoperatively, the fibula flap was monitored based
on clinical evaluation of the intraoral skin paddle as
well as the handheld Doppler. The postoperative com-
puted tomography showed great fixation and position
of the fibula flap (Fig. 1B). The patient had an unevent-
ful postoperative course, and at 11 months follow up,
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she had partial sensation to the bilateral lower lip and
an optimal aesthetic outcome (Fig. 2).

DISCUSSION

The mandible is vital for speech, mastication, degluti-
tion, and airway support. Partial or total loss of the man-
dibular arch can result in compromise of these functions.
In addition, the mandible is a major determinant of the
aesthetic appearance of the lower third of the face. The
goal in reconstruction of large mandibular defects is to
restore form and function with an acceptable aesthetic
result.

Bisphosphonates are therapeutic agents commonly
used in patients with metastatic bone lesions. These
drugs are potent inhibitors of osteoclast-mediated bone
resorption but are associated with osteonecrosis of the
jaw. Affected patients present with nonhealing, exposed,
necrotic bone.® Current treatment recommendations
focus on prevention and on a conservative approach.
Surgical debridement or resection is required when dis-
ease is extensive.’

Microvascular osseous bone flaps are the first choice
for large mandibular reconstructions as they demonstrate
better aesthetic and functional scores with higher rates of
bone union compared with nonvascularized bone graft.”
While common donor sites include the fibula, iliac crest,
and scapula, the fibula remains the workhorse flap for
mandibular reconstruction for defects larger than 6cm
due to the availability of a long segment of bicortical bone
ideal for the placement of osseointegrated implants, good
pedicle length and caliber, and a reliable skin paddle
when harvested based on septocutaneous perforators. In
cases of drug-induced osteonecrosis, these flaps have been
used successfully to restore both mucosal defects and the
continuity of the mandible.’

There are reports of subtotal mandibular defects hav-
ing been reconstructed with free fibula flaps via tran-
soral approach but with a submandibular incision for the
microvascular anastomosis.” Several reports of intraoral

Fig. 1. Free fibula construct. A, The assembled fibula construct next to the printed model of the man-
dible. B, Postoperative CT scan demonstrates bone reconstruction in 3 segments of the large acquired
mandibular defect. CT, computed tomography.
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external incisions.

anastomoses for microvascular mandibular, maxillary, and
palatal reconstruction also exist for smaller defects."” To
our knowledge, this is the first report of a 3-segment sub-
total mandibular free flap reconstruction making use of
VSP, patientspecific cutting guides, and reconstruction
plate accomplished entirely without cutaneous incisions.
This approach is ideal in cases where a neck dissection is
not necessary, which may limit its use in head and neck
cancers.

CONCLUSIONS
The intraoral approach for mandibular reconstruc-
tion and microvascular anastomosis using virtual planning
and patient-specific plates is a safe and effective technique
for large segmental mandibular defects. When feasible,
this operation provides optimal cosmetic and functional
outcomes.
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