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Maxillary reconstruction after tumor resection is one of the
most challenging areas of head and neck surgery. Partly
because tumors involving this region are rare,1 such as the
cemento-ossifying fibroma (COF), that we present in this
case report. COF is a slow-growing, encapsulated, and benign
fibroosseous lesion thst is considered to originate from the
periodontal ligament,2 causing enlargement of the affected
bone.3 It has a definite female predilection, with a female-to-
male ratio as high as 5:1, and is more frequently diagnosed

between 20 and 40 years of age, even though they can occur
in a wider age range (between second and sixth decades).3

The treatment is only surgical when margins of the
resection are free of tumor. Regarding the complexity of
the defect and the function and esthetics of the face, the type
of reconstructions is diverse. It includes a broad spectrum of
surgical options, such as bone graft, obturators, soft tissue,
and/or bone free flaps.1,4 The internal fixation of the bone
can be performed with plates and screws of diverse types. In
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Abstract The authors present a unique case of osteonecrosis of a cortical half of a fibula free flap
that has not been reported in the literature yet. This complication was associated with
the impairment of the vascularization of periosteum in the cortical half of fibula that
was fixated with a nonlocking reconstructive 2.0-mmplate and screws but other factors
could have been involved. The patient was submitted to excision of a cemento-
ossifying fibroma that resulted in a left hemimaxilectomy mesoinfrastructure defect
classified as the Cordeiro type 2B. The 42-year-old female patient was submitted to
reconstruction with an osteomusculocutaneous fibula free flap plus a segment of fibula
graft. The two bone segments of the free flap used to reconstruct the anterior and left
alveolar crest were fixated with a reconstructive 2.0-mm plate of matrixMANDIBLE
system. The only reported complication was an oronasal fistula that healed with
conservative treatment and the referred osteonecrosis of the external cortical half of
the fibula free flap with plate exposure at 2.5 years postoperatively. Surgical excision of
the osteonecrosed cortical half of the fibula with the plate and screws was performed,
while the other cortical underwent bone union as corroborated by computed tomog-
raphy scans.
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the bone graft or flap reconstruction of head and neck
tumors, reconstruction plates and miniplates are the most
commonly used. Most literature does not find a statistically
significant difference between these two types of plates in
overall complication rates, and all other specific complica-
tions.5–11 However, the focal impairment of periosteum
vasculature in the sites of compression by the plates and
screws is well known.12 Comparing nonlocking reconstruc-
tion plates and screws tominiplates and to locking plates and
screws, the former is the one that involvesmore disruption of
periosteal vessels and cortical bone perfusion, the latter is
the lesser and the second is in between.13

With this case report, we intend to stress out the risk of
bone necrosis with the fixation of the segments of fibula
bone free flap with a nonlocking reconstruction plate and
screws.

Case Report

A 42-year-old female, with a body mass index of 29 kg/m2,
former smoker (15 pack-years smoking history), with no
other relevant medical history, was reported to our depart-
ment with a progressive and slow-growing mass (7.5 cm
�7.5 cm�4.5 cm) on the left side of the upper maxilla that
appeared 3 years before. Intraoral examination showed a
giant exophytic round-shaped lesion in the second quadrant
of the mouth extending to the palate (►Fig. 1). The biopsy
revealed a COF of the hard palate.

Tracheostomy, excision of the tumor, left submaxilec-
tomy, left level-2 neck dissection was performed by the
otorhinolaryngology surgical team, resulting in a left hemi-
maxilectomy mesoinfrastructure defect classified as the
Cordeiro type 2B4 or Brown class 2d.14 Our surgical team
performed the reconstruction with an osteomusculocuta-
neous fibula freeflap (the left leg as the donor site). The bone
of the flap was 8-cm long, harvested approximately 15 cm
below the head of the fibula, and it was osteotomized into
two distal segments. The proximal segment (3-cm long)
reconstructed the anterior alveolar crest and the distal
segment (5-cm long) reconstructed the left lateral alveolar
crest. The two segments were fixated to each other with a
2.0-mm-thick reconstruction plate of the matrixMANDIBLE
plating system (Synthes, Paoli, PA) and two monocortical

screws in the anterior segment and three monocortical
screws in the posterior segment (Synthes; ►Fig. 2). The
anterior segment was fixated to the right nasomaxilary
buttress with an “L” of 1.5-mm thick platewithmonocortical
screws (Synthes). The left zygomaticomaxillary buttress was
reconstructed with a 3-cm long fibula graft fixated to the
posterior segment of the fibula and to the inferior orbital rim
with a 1.5-mm thick plate with monocortical screws (Syn-
thes). The skin paddle (7 cm�3 cm) was used to reconstruct
the intraoral mucosal defect (►Fig. 2). The pedicle of the flap
was 9-cm long and the anastomosis was end to lateral of the
right facial artery to the peroneal artery at the level of the
right nasogenian crease; the venous anastomosis was end to
end with Flowcoupler 2.0mm (Synovis Micro Companies
Alliance, Inc., Birmingham, England) of comitant peroneal
vein to the right facial vein. The donor site was closed
requiring a skin graft.

The immediate postoperative computed tomographic
(CT) scan showed coaptation between the anterior segment
of the fibula to the maxilla and between the anterior and
posterior segment of the fibula. The postoperative course
was uneventful, with no vascular complications of the flap,
monitored by clinical evaluation, and in the first postopera-
tiveweek,with the dopplermonitorization of venous pedicle
flow with Flowcoupler. The only early complication was the
development of an oronasal fistula at the posterior region of
the palate that healed with conservative treatment. TheFig. 1 Preoperative photo (left) and a CT scan with a coronal view

(right) both showing the lesion. CT, computed tomography.

Fig. 2 On the top, the osteomusculocutaneous fibula free flap. The
two vascularized bone segments were fixated with a nonlocking 2.0-
mm reconstruction plate and five monocortical screws. On the
bottom, the intraoperative photo showing the defect reconstructed
with the osteomusculocutaneous fibula free flap.
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anatomopathological study revealed that all surgical mar-
gins were free of tumor.

At the second month, postoperatively, the patient was
submitted to another CT scan (►Fig. 3) which showed
different radiographical bone healing of the external com-
paring to the internal cortical half of the fibula. The latter
showed more bone union to the maxilla than the former.

At the 2.5 years postoperatively, the plate fixating the
segments of the fibula became exposed intraorally. CT scan
showed excellent ossification of the nonnecrotized half
fibula and separation in all extent of the necrotized half
(►Figs. 4 and 5). We surgically extracted the necrotized half
with no need for osteotomy, as the separation between the

two halves was total (►Fig. 6). Also, minor surgical proce-
dures were done to the nose and lips to improve its esthetics.

The remaining follow-up until the present time of publi-
cation, corresponding to 3 years of postoperative time, was
uneventful.

At that time, the patient had an intelligible speech, a good
esthetic appearance (►Fig. 7), could chew low consistency
food, and oral deglutition was normal.

Discussion

COF is a rare, benign, and slow-growing tumor that can affect
both the mandible and maxilla due to its probable origin in

Fig. 3 CTscan images in an axial view, 2months postoperatively, showing different radiographical bone healing of the external comparing to the
internal cortical half of the fibula. The external/vestibular cortical half of the bone flap is marked with a star, and the inner one is marked with an
arrow. CT, computed tomography.

Fig. 4 CT scan images in an axial view, 2.5 years postoperatively, showing complete ossification of the nonnecrotized half fibula (inner cortical)
and separation in all extent of the necrotized half (external/vestibular half). The external/vestibular cortical half of the bone flap is marked with a
star, and the inner one is marked with an arrow.
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the periodontal ligament. In this case report, the tumor grew
from the left maxilla, for 3 years,making it almost impossible
for the patient to eat or to speak.

The tumor was completely removed, resulting in a defect
classified as the Cordeiro type 2B4 or Brown class 2d14

because all of the lower five walls and the anterior arch of
the maxilla were excised.

In this type of defect, palate, nasal lining, and maxillary
arch need to be addressed in the reconstruction. It is con-
sensual that an osteocutaneous freeflap should be used.1,4,15

Not so consensual is which free flap to choose. Cordeiro and
Chen defended that the radial forearm osseocutaneous
(RFOC) free flap is the best choice for reconstruction because
it can supply enough bone stock for osseointegrated implants
without the bulge, thickness, and stiffness of the cutaneous
paddle of the osteocutaneous fibula flap, impeding a recon-
struction of the anterior and lateral sulcus.4 On the other
hand, RFOC leaves an important esthetic sequela of the donor
area, and the small thickness of the cutaneous paddle and the
inexistence of muscle in the flap provide a less robust

reconstruction, therefore facilitating the exposure of the
plate and screws.

In a comparative study15 of the various osseocutaneous
free flaps, fibula and iliac crest were the most adequate
because of their bone dimensions for implant placement.

For this patient, we chose to harvest an osseomusculocu-
taneous fibula free flap because it met the requirements to
reconstruct this defect. A provision of bicortical bone that
can provide three-dimensional contouring to simulate the
maxillary arch: a good recipient for osseointegrated
implants, a skin paddle to reconstruct the mucosa, and
muscle to obliterate the maxillary sinus. Also, this flap is
widely used by our team to reconstruct bone defects, making
the harvesting a fast procedure. It has low donor morbidity,
with almost no limitations in walking or running, and it
allows for a two-team operation when reconstructing head
and neck.15–18 The dominant arterial supply of thisflap is the
nutrient artery from the peroneal artery. It arises as a branch
of the peroneal artery and enters the fibula posterior to the
interosseous membrane into the nutrient foramen, approxi-
mately 15-cm below the styloid process in the posterior
medial edge of the midfibula, two-fifths of the way down.19

We harvested 8 cm of the fibula, 15-cm below its head, so
probably the nutrient artery was not included in this free
flap. Consequently, the arterial supply was exclusive by the
periosteal and muscular branches of the peroneal artery in
both the segments.

The surgery was successful with no vascular complica-
tions of the flap. Clinical and venous anastomosis doppler
monitorization was uneventful. Only an oronasal fistula in
the posterior palate developed but healed with conservative
treatment. No infection or dehiscence of the cutaneous
paddle happened. At 2 months postoperatively, the CT scan
showed different radiographical bone healing of the exter-
nal, comparing to the internal cortical half of the fibula. It
developed in a plate exposure and osteonecrosis of both
segments of the external/vestibular cortex of the fibula flap
at the 2.5 years postoperatively.

We assume that the osteonecrosis of the external/vestibular
cortical half of the fibula free flapwas favored by the compres-
sion, leading to the impairmentof theperiostealvascular supply

Fig. 5 A 3D reconstruction of the fibula bone, 2.5 years postopera-
tively, showing the two halves of the bone of the fibula flap: the
external/vestibular one (star) with osteonecrosis, in contact with the
plate and screws, and the inner healthy one (arrow) revealing bone
union with the maxilla. 3D, three-dimensional.

Fig. 6 The debrided necrotized half of the fibula, at the 2.5 years
postoperatively.

Fig. 7 Pictures of the face of the patient with a good aesthetic
outcome, three years postoperatively.
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by the nonlocking 2.0-mm reconstructive plate and screws.
Considering that this bone was supplied only by the periosteal
vessels, the risk of osteonecrosis was bigger. But other factors,
such as not including the nutrient artery in the flap and the
compression forces caused by the screws placed on the bone,
could have also contributed to this outcome. The periosteal
vascular lesion that we assume to have happenedwas impossi-
ble tobe identifiedwith theclinical assessmentof thecutaneous
paddle or even with doppler monitorization in the venous
anastomosis. Moreover, other possible causes of local vascular
compromise were not identified such as infection or wound
dehiscence. Lastly, only theoutercortical of thefibula, in contact
with the plate and screws, was affected with the inner cortical
ossifying uneventfully, leading to an excellent overall outcome.

This osteonecrosis led to intraoral exposure of the plate.
Surgical exploration corroborated the separation of the
necrosed bone and the viability of the inner cortical half.
The necrosed bone was extracted alongside plates and
screws and no more intraoral exposure happened in the
follow-up.

Conclusion

In conclusion, the fixation of plates and screws to the bone
can affect the vascularization of the periosteum in such away
that bones uniquely vascularized by this mean can suffer
from osteonecrosis of the cortical bone. In this case, the
osteomusculocutaneous fibula free flap was fixated in the
maxilla with a reconstructive plate with nonlocking screws.
Miniplates or locking system plates and screws with less
contact surface, providing less compression to the bone,
could have been used to prevent this osteonecrosis from
happening.
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