HE  ORIGINAL ARTICLE

Use of fibular osteocutaneous flaps in microsurgical
reconstruction of complex mandibular defects
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ABSTRACT

Introduction: The fibular osteocutaneous free flap is, in most situations, the first choice for
reconstruction of segmental defects of the mandible and adjacent soft tissue. Objective:
This study presents a four-year experiment with the use of a fibular osteocutaneous free
flap for mandibular reconstruction in patients operated upon under the supervision of a
single surgeon. Methods: Fifteen patients who underwent microsurgical reconstruction of
the mandible and oral floor with a fibular osteocutancous flap were analyzed. The average
postoperative follow-up time was 2 years. Histopathological classification of the primary
tumor, location of the resected mandibular portion, vessels used for anastomosis, associated
flaps, exposure to radiotherapy, results, and complications were studied. Results: The most
common histological type was squamous cell carcinoma (81%) followed by osteosarcoma
(13%). The mandibular portion resected with greatest frequency was the central arc (81%
of the cases), and 87% of patients received radiotherapy. Reconstruction was immediate in
81% of the patients. Associated flaps were used in 46% of the cases. Immediate complica-
tions were observed in 25% of patients and late complications in 31%; the success rate was
100%. Conclusions: The fibular osteocutaneous free flap is indicated for the reconstruction
of large mandibular defects. This procedure may present postoperative complications that
are significant but do not compromise the success of the procedure, and it must be individua-
lized by taking into account the risks, benefits, and impact on the quality of life of patients.
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RESUMO

Introducéo: O retalho livre osteocutaneo de fibula é a primeira escolha para reconstrucao de
defeitos segmentares da mandibula e tecido mole adjacente, na maioria das situagdes. Objeti-
vo: Este estudo apresenta uma experiéncia de 4 anos com o uso de retalho osteocutaneo livre
de fibula para reconstru¢do mandibular. Método: Foi feita analise de 15 pacientes submetidos a
reconstru¢do microcirurgica de mandibula e assoalho oral com retalho osteocutaneo de fibula.
O tempo médio de seguimento pos-operatorio foi de 2 anos. Foram estudados classificacdo
histopatologica do tumor primario, localizagdo da por¢do mandibular ressecada, vasos utiliza-
dos para anastomose, retalhos associados, exposic¢ao a radioterapia, resultados e complicacdes.
Resultados: O tipo histologico mais comum foi o carcinoma espinocelular (81%), seguido
do osteossarcoma (13%). A por¢do mandibular ressecada com maior frequéncia foi o arco
central, em 81% dos casos, e 87% dos pacientes foram expostos a radioterapia. A reconstru¢ao
foi imediata em 81% dos pacientes. Retalhos associados foram usados em 46% dos casos.
Complicagdes imediatas foram observadas em 25% dos pacientes e tardias, em 31%, com
taxa de sucesso de 100%. Conclusdes: O retalho osteocutaneo livre de fibula estd indicado
na reconstru¢ao de grandes defeitos mandibulares. Sua indicagdo deve ser individualizada,
levando-se em consideracdo riscos, beneficios e impacto na qualidade de vida do paciente.

Descritores: Reconstrugdo. Microcirurgia. Mandibula/cirurgia. Retalhos cirurgicos. Fibula.
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INTRODUCTION

Oncological resection of the mandible has a huge impact
on the shape of the lower third of the face and on function; it
can severely compromise chewing, speech, and facial aesthe-
tics'. Initial reconstruction attempts with non-vascularized
bone grafts and pedicled osteocutaneous flaps were marked
by a high incidence of postoperative complications and poor
results in the long run®. This changed significantly with the
advent of microvascular surgery. The transfer of free flaps
for mandibular reconstruction has been well accepted for
decades and many donor sites have been documented in the
literature?®.

The fibular free flap was first described by Taylor in 1975
and Hidalgo described its use for mandibular reconstruction
in 1989. Since then, it has become popular in several recons-
tructive centers®. The inclusion of a safe island of skin from
the lateral leg portion as an osteocutancous flap expanded
the application of this procedure for composite mandibular
defects, which often require both bone and soft tissue compo-
nents’. Although many foreign studies have been published
on the results of the use of fibular osteocutaneous free flaps
in mandibular reconstruction, studies demonstrating the ex-
perience of surgeons in Brazil with this type of reconstruction
are rare.

The present study assessed a series of patients who un-
derwent complex oromandibular reconstruction, under the
supervision of a single surgeon, using a fibular osteocuta-
neous free flap by itself or in combination with other free
and pedicled flaps after major tumor resection at the Instituto
Nacional do Cancer-RJ.

METHODS

An analysis of 15 patients who underwent microsurgical
reconstruction of the mandible and oral floor with a fibular
osteocutaneous flap was performed between January 2006
and December 2009 (Table 1).

The average follow-up time after surgery was two years,
with one case of death in the late postoperative period.

The following parameters were studied: histopathological
classification of the primary tumor, location of the resected
mandibular portion, vessels used for anastomosis, associated
flaps, exposure to radiotherapy, results, and complications.

RESULTS

Histological classification of the primary tumor revealed
12 (81%) cases of squamous cell carcinoma, 2 (13%) cases of
osteosarcoma of the mandible, and 1 (6%) case of primitive
neuroectodermal tumor (Figure 1).

Inrelation to the resected mandibular portion, resection of
the central arch was performed in 12 (81%) cases, resection
of the central arch with right subtotal mandibulectomy was
performed in 2 (13%) cases, and resection of the central arch
with left subtotal mandibulectomy in 1 (6%) case (Figure 2).

Reconstruction was immediate in 12 (81%) patients and
late in 3 (19%; Figure 3). The most used artery for anasto-
mosis was the facial artery and the most used vein was the
tireolinguofacial trunk, both in 53% of the cases (Figure 4).

In some cases, pedicled scalp, deltopectoral, and pectoral
associated flaps were used, as well as free rectus abdominis
and anterolateral thigh flaps (Figure 5).

Table 1 — Clinical cases summary.

Gender Age Diagnosis Resection | Reconstruction | Surgical flap | Complications
1 male 41 CEC ACLIAS immediate RFICCCi FI
2 male 55 CEC ACLIAS immediate RFIC HC
3 male 40 CEC ACLIAS immediate RFICPet DE
4 female 59 CEC ACLIAS late RFICDPEIFRt EPFI OB
5 male 56 CEC ACLIAS immediate RFIC FI
6 male 54 CEC ACLIAS immediate RFIC EO
7 male 49 CEC ACLIAS late RFICDPEt EP
8 male 49 CEC ACLIAS immediate RFIC —
9 male 23 Sarcoma ACLIAS immediate RFIC FI
10 male 55 CEC ACLIAS immediate RFIC —
11 female 64 CEC ACLIASLA immediate RFICALC EP
12 male 49 CEC ACLIASLA late RFICRA DETA
13 male 16 Sarcoma ACAS immediate RFIC —
14 male 22 TNEP ACAS immediate RFIC —
15 male 52 CEC ACAS immediate RFIC —

CEC: squamous cell carcinoma; AC: central arch; LI: tongue; AS: oral floor; RD: right branch; RE: left branch; LA: lower lip; RFIC: fibula flap with cutaneous island; CC:
scalp; Pe: pectoral; DPe: deltopectoral; FR: frontal; ALC: anterolateral thigh; RA: rectus abdominis; FI: fistula; HC: cervical hematoma; DE: dehiscence; EP: plate extrusion;
OB: death; EO: bone exposure; TA: arterial thrombosis.
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Thirteen (87%) patients underwent radiotherapy, 9 (61%)
after surgery and 4 (26%) before surgery (Figure 6).

The early complications noted were as follows: 2 cases
(13%) of intraoral wound dehiscence, 1 (6%) of cervical he-
matoma, and 1 (6%) of arterial thrombosis after 48 hours, who
underwent surgical revision. The late complications were 3
cases of extrusion and plate removal, 1 case of orocervical
fistula, and 1 case of bone exposure. There was one death in
the late postoperative period due to pulmonary complica-
tions, despite the viability of the microsurgical flap (Figure 7).

The average postoperative follow-up period was 2 years.
In this series of cases, there was no flap loss, despite the
complications.

Figures 8§ to 11 illustrate some examples of this case selection.

@ squamous cell carcinoma
@ sarcoma

O Primitive neuroectodermal tumor

Figure 1 — Types of tumor.

Figure 2 — Resected mandibular portion.
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Figure 3 — Timing of the reconstruction.
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Figure 5 — Associated flaps.
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Figure 6 — Patients treated with radiotherapy.
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m Early complications
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Figure 7 — Early and late complications.

Figure 8 — A: Skin of the cervical-mandibular area superiorly

hit back; B: Complex defect after resection of the oral floor, tongue,

and the central arch of the jaw, C: Osteocutaneous flap molded
to the plate. Its bony portion reforms the mandibular contour
and the cutaneous portion the oral floor.

view showing a tumor involving the base of the tongue, oral floor,
and central arch of the jaw.

Figure 10 — A: Marking, B: Dissection of the fibular
flap with skin island; C: Free flap, ready to be framed by
triangular osteotomies.

Figure 11 — Postoperative: A: and B: Front view and profile
demonstrating the maintenance of the mandibular contour;
C: Intraoral view showing the skin island with
early mucous metaplasia.

DISCUSSION

In most comparable studies in the literature, the average
age of patients ranges from 40 to 50 years; the average pa-
tient age in our study was 45 years (range from 16 to 64 years
old)'*#, The majority (87%) of our patients were male. Other
studies also reported a higher incidence of the procedure
being performed in male patients. This may be the result of
gender differences in the consumption of alcohol and nicotine,
because most of these procedures are performed for the treat-
ment of malignancies'*#. Because our facility is an oncological
center, our case selection does not include post-trauma recons-
truction, as in some studies. Reconstructions were performed
to correct defects after tumor resection. The most common
histological type was squamous cell carcinoma (81%), which
is comparable to other reports in the literature'-<.

Using the classification system of Jewer et al.®, the loca-
tion of the mandibular bone defect in our cases can be defi-
ned as LCL (central segment) in 12 patients and LC (central
and lateral segment without condyle) in 3 patients. Based
on research showing that functional and aesthetic results are
more correlated with the extent of the soft tissue defect than
with the extent of the bone defect, the classification system
has been modified to include an “m” for mucous defects, “s”
for skin, and “sm” or “through-and-through” for overall plane
defects’. This is relevant when comparing the results obtained
in different studies and in guiding the choice of technique
to be used in reconstruction®. All of the cases analyzed had
defects that involved the bone, skin, and mucosa to varying
degrees. The need for additional tissue in some patients led
to the combination of pedicled scalp, deltopectoral, and pec-
toral flaps, as well as microsurgical flaps in two cases (one
rectus abdominis and one anterolateral thigh). The success
of these associations is consistent with the recent literature
and demonstrates that multiple simultaneous free flaps can
be used in patients, with acceptable recovery times and good
functional results®.

Most patients (61%) who underwent immediate recons-
truction of the mandible received postoperative radiotherapy,
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which, on average, was performed two months after surgery.
Some studies have demonstrated that radiotherapy does not
seem to delay the consolidation of osteotomy sites and does
not compromise bone flap viability'®. Our case series did
not include any cases of osteoradionecrosis of the mandible,
which can be prevented through proper oral hygiene, frac-
tionated radiotherapy, and the appropriate timing of radio-
therapy initiation'.

Regarding the placement of osteointegrated dental im-
plants, we did not perform the primary procedure because
of the need for postoperative radiotherapy?. In our case
selection, 33% of the patients had early complications, a
rate consistent with that reported in the literature, in which
the occurrence of complications was as high as 56%?°. Such
complications can, in some cases, delay radiotherapy after
surgery. Despite inconclusive scientific evidence, it is widely
accepted that patients with oral cancer should receive
postoperative radiotherapy as soon as possible, preferably
within six weeks!’.

In this context, complications, though minor, may affect
the treatment schedule and should be taken into account.
Moreover, minor complications, such as intraoral wound
dehiscence — found in two cases in our study — may lead to
infection due to contamination by saliva. A cervical hema-
toma may compress the cervical pedicle and put the flap at
risk. Most small fistulae can be conservatively treated with
drainage and antibiotics’. Arterial thrombosis occurred within
48 hours and was addressed with anastomosis revision, while
maintaining flap viability.

Regarding late complications, there were three cases of
extrusion and removal of the plate. We used a single plate of
titanium 2.7 because a recent study comparing single plates
to miniplates demonstrated that plate selection does not affect
complication rates in the reconstruction of the mandible using
a fibular free flap, and does not destabilize the reconstruction
with failure of consolidation'.

Regarding the timing of surgery, immediate reconstruc-
tion was performed in 12 cases and late reconstruction in
3 cases. There were no complications at the donor sites of
these patients, and this low incidence of complications at the
donor site is also observed in other studies?. Although recent
evidence suggests that primary and secondary reconstruction
procedures have the same complication rates'?, our expe-
rience shows that secondary reconstruction is more complex
than immediate reconstruction.

Loss of normal anatomy, retraction of structures, fibrosis
secondary to surgery, and radiotherapy increase the recons-
truction complexity®. There was one death in the late pos-
toperative period due to pulmonary complications. This
emphasizes the importance of patient assessment; in highly
complex and long-duration surgeries, clinical events may

impair the patient’s recovery. In these cases, the improve-
ment in quality of life as a result of the improvement in the
appearance and function of the reconstructed mandible has
to be weighed against the potential morbidity of the surgical
intervention'?,

CONCLUSION

The fibular osteocutaneous free flap remains the chosen
procedure for the reconstruction of large mandibular defects,
especially the anterior portion of the jaw, after major tumor
resection. It may be associated with postoperative complica-
tions that are significant but do not compromise the success
ofthe procedure. Its indication must be individualized, taking
into account the risks, benefits, and the impact on the quality
of life of the patient.
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