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Abstract

Free vascularized fibular flap is considered the treatment of choice in mandibular reconstruction for extensive bone
defects (over 6 centimeters) resulting from trauma, infections or tumor resections. But, when the reconstruction
involves a dentate mandible, the fibula has the limit as it does not offer sufficient bone height to restore the alveolar
arch up to the occlusal plane. Therefore, the deficiency in bone height makes implant placement impractical.

We report a case of vertical distraction osteogenesis of a free vascularized fibula flap used to reconstruct a hemi-
mandible after resection of an odontogenic myxoma, for optimization of the implant prosthetic rehabilitation. The
distraction device was applied intraorally. After 10 days of latency period, distraction protocol was performed at a
distraction rate of 0.5 mm per day. A consolidation period of 3 months followed. Afterwards the distraction device
was removed and 3 osseointegrated dental implants were placed in the distracted area. As a result, the vertical dis-
crepancy between the fibula and the native hemimandible was corrected. The amount of vertical height achieved
after distraction was 17 milimeters. The increase of vertical bone height was stable and enabled placement of
dental implants without any complications. In conclusion, we consider that vertical distraction osteogenesis of
free vascularized flaps is a reliable technique that optimizes implant positioning for ideal prosthetic rehabilitation,
after mandibular reconstruction following tumor surgery.
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Introduction

The free vascularized fibula flap is considered the treat-
ment of choice in mandibular reconstruction for exten-
sive bone defects (over 6 cm) resulting from trauma,
infection or tumour resections (1). Since 1989, when
Hidalgo first used the free vascularized fibula flap as a
new method for reconstruction of the mandible, it has
become an effective and safe procedure, giving excel-
lent results both functionally and aesthetically (2).

The fibula flap presents many advantages such as ad-
equate lenght (more than 20 cm of bone available), con-
stant geometry, proper dimensions for implant place-
ment, double periosteal and medullary blood supply
allowing multiple osteotomies, correct contouring, an
adequate pedicle lenght and low donor site morbidity.
Bone thickness, height and its bicortical structure seem
to be ideal for long-term implant prosthetic rehabilita-
tion (3-5). But, because of its limited height (rarely more
than 15 mm) compared with the height of the mandi-
ble, vertical distance between the reconstructed seg-
ment and the occlusal plane can be substantial. This is
a particular problem in the dentate mandible, especially
when rehabilitation with dental implants is contemplat-
ed. Insufficient bone height leads to overloading of os-
seointegrated implants and jeopardizes the longevity of
the prosthetic restoration (6-12).

Distraction osteogenesis is performed in cases of verti-
cal resorption of edentulous jaws to improve bone vol-
ume for dental implant placement (alveolar distraction).
This technique provides a very good quality of the neo-
generated bone, with adequate characteristics for im-
plant osseointegration (6).

This report presents a case of vertical distraction os-
teogenesis of a free vascularized fibula flap used to re-
construct a hemimandibular bone loss as a result of
the surgical resection of an odontogenic myxoma, for
improvement of implant prosthetic rehabilitation. The
vertical discrepancy was completely corrected and 3 os-
seointegrated implants were placed in the distracted area.
The prosthetic rehabilitation was carried out successfully
with excellent functional and aesthetical results.

Case report and surgical technique

A 33-year old man was referred from another center
with a large right hemimandibular mass that had expe-
rimented progressive growing. Wide surgical excision
with a combined intraoral and extraoral approach was
performed. Segmental mandibulectomy from the con-
tralateral canine region to the ipsilateral coronoid proc-
ess was perfomed. Condyle was preserved. Primary re-
construction my means of vascularized free fibula flap
was achieved. The maximum height of the fibular bone
was 14 mm.

The reconstructed hemimandible was vertically defficient
compared to the contralateral side, difficulting optimal
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Fig. 1. Preoperative panoramic radiograph showing a 5-6 cm bone
tumor with affectation of both mandibular walls extending form the
second premolar to the middle of the right mandibular ramus.

implant placement. There was a height discrepancy of 17
mm (Fig. 1). For this reason, correction of the alveolar
height was planned by using vertical distraction osteo-
genesis, six months after the mandibular reconstruction.
The procedure was performed under general anesthesia.
An intraoral incision in the buccal vestibule was per-
formed, without lateral releasing incisions. Careful sub-
periosteal dissection was performed to obtain adequate
visibility of the underlying bone, taking care to preserve
the lingual mucoperiosteal attachment (Fig. 2A).
Preplatting and adjustment of the intraoral distractor
(MODUS ARS 1.5; Medartis®, Basel, Switzerland)
was performed before starting the osteotomy. Osteot-
omies were performed with a sagital saw on the ves-
tibular aspect of the fibula, under irrigation with sterile
saline, and a greenstick fracture on the lingual side was
achieved with chisels. The alveolar distractor was then
applied and fixed by means of screws (Fig. 2B).

The vertical and the horizontal osteotomies were en-
larged to allow movement of the segment with no inter-
ference. The device was then repositioned, stabilized,
and temporarily activated to a distance of about 3 mm
to ensure correct function during distraction. Finally,
the osteotomized segment was repositioned at its initial
position. Adequate contact between bony fragments and
good hemostasis were obtained. Direct closure with 3/0
absorbable suture was performed. The distraction pro-
tocole included 10 days of latency period after surgery
and a distraction rate of 0.5 mm per day. Orthopantomo-
grams were taken weekly. The bone was distracted by
about 17 mm in 34 days and the vertical discrepancy be-
tween the reconstructed hemimandible and the dentate
contralateral hemimandible was corrected (Fig. 3A).

A consolidation period of 3 months followed. The dis-
tractor was left in place during the consolidation period
to allow for maturation and consolidation of the neocal-
lus formed between the 2 segments during distraction.
Radiographic examination at the end of the consolidation
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Fig. 3. A. Panoramic radiograph taken at the end of the con-
solidation period, showing complete filling of the space between
the distracted segment and the lower border of the fibular bone
by neogenerated tissue. B. Intraoperative view. Clinical situa-
tion at time of distractor removal and implant placement. The
neogeneration of bone is clearly visible. Seventeen milimeters
of newly generated bone were obtained. The quality of the bone
was regarded macroscopically as excellent. The vertical discrep-
ancy between the reconstructed hemimandible and the dentate
contralateral hemimandible was corrected.

Fig. 2. Intraoperative views: intraoral alveolar distractor placement.
A Vestibular incision and subperiosteal dissection. Horizontal and
vertical osteotomies completed. B.Alveolar intraoral distractor
fixed to the cranial segment and basal bone of the fibular bone.

Fig. 4. A. Panoramic radiograph taken 3 months after the placement of 3 endosseous implants in the distracted area, showing an adequate bone-
to-implant interface. B. Intraoral view showing the implants placed in the distracted fibular bone. The intraoral soft tissues surrounding the
reconstructed hemimandible have been elongated and adapted to the new situation. Three months after implants placement, little areas of gran-
ulation tissue appeared surrounding the implants, which were resected before prosthetic rehabilitation. C. Panoramic radiograph at the end of
prosthetic rehabilitation. Implant-supported prosthesis. D. Intraoral view after prosthetic rehabilitation with an implant-supported prosthesis.
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period confirmed excellent ossification between the basal
part of the fibula and the distracted segment (Fig. 3A).
The distractor was then removed, and good ossification
was recognized in the distracted area. The quality of the
new generated bone was regarded macroscopically as
excellent (Fig. 3B).

After the device removal, 3 endosseous implants of 3,75
x 15 mm (MG Osseous®, Mozo-Grau S.L. Valladolid,
Spain) were placed in the distracted area (Fig. 4A).
Primary stability was achieved for all the 3 implants
(Fig. 4A, 4B). Postoperative period developed without
complications. Prosthetic rehabilitation by means of im-
plant-supported prosthesis was performed successfully
3 months after implants placement (Fig. 4C). Increased
bone volume was stable during the follow-up period (24
months). Function and aesthetics were satisfactory for
both the patient and the surgeon (Fig. 4D).

Discussion

Free fibula flap is reliable in providing both good func-
tional and aesthetic results for reconstruction of man-
dibular bone defects. The main limitation of the fibula is
the insufficient height (seldom more than 15 mm) for the
reconstruction of both the skeletal base and the alveo-
lar ridge. This is especially evident in cases of partial
loss of dentate mandibles. The discrepancy between the
graft and the intact alveolar bone at the unaffected site
does not allow prosthetic rehabilitation with an implant-
based denture or a complete implant-borne prosthesis
(6-12).

From a functional point of view, the implants need to
support very long prosthetic suprastructures to reach
the occlusal plane, with the risk of unfavourable bend-
ing moments and implant overload, which may jeopard-
ize long-term implant survival. From an aesthetic point
of view, very long crowns may represent unavoidable
aesthetic problems (6,7).

To overcome this problem, the fibula graft can be fix-
ated at the level of the residual alveolar crest of the
healthy side, but facial contour may be adversely af-
fected (6-12). Alternatively, the double-barrel fibula flap
technique can be used. This technique was described
by Horiuchi et al. (1995) y Béhr et al. (1998) (13). Its
limits are represented by the fact that in the case of
large defects, the length of the bone segment may not
be enough for duplication of the entire reconstructed
part. Moreover, this method is technically demand-
ing, with a higher risk of pedicle thombosis. The third
possibility involves a further reconstructive procedure
with a new revascularized flap or with an onlay bone
graft fixed on the top of the first one. This solution is not
usually recommended because of the further morbid-
ity and is rarely accepted by a patient who has recently
undergone a major surgical intervention (6-12). In these
cases, vertical distraction osteogenesis of the fibular
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bone may be a solution to the problem (6). The devel-
opment of the alveolar bone distraction device enabled
us to perform vertical distraction of the fibular bone.

The quality of the neogenerated bone is excellent with
adequate characteristics for implant osseointegration
(14). To our knowledge, only a few cases of vertical dis-
traction osteogenesis of a fibula flap have been reported
in the literature (6-12). Performing this technique there
is no need of a second surgical procedure. It does not
cause more morbidity. Furthermore, intraoral soft tis-
sues surrounding the reconstructed hemimandible can
also be elongated and adapted to the new situation. Ver-
tical distraction osteogenesis is an excellent and reliable
method to increase fibular bone height according to the
individual local needs (6-12).

The optimal parameters for a successful vertical dis-
traction such as latency, rate and rhythm have not been
studied well. These parameters were mostly extrapolat-
ed from our own experience in mandibular distraction
osteogenesis and the studies of craniofacial distraction
osteogenesis (15). The latency period lasted 10 days, the
distraction rate was 0.5 mm per day and the consolida-
tion period lasted 3 months. The distraction rate of 0.5
mm per day is preferred by our team and it was main-
tained for this type of distraction. Some technical expe-
dients were used: 1) It seems to be essential to maintain
the lingual periosteal blood supply of the fibula during
dissection. 2) The distraction vector was perpendicular
to the major axis of the fibula.

Bone growth was clearly evident inside the distracted
arca. Seventeen milimeters of newly generated bone
were obtained within 34 days. During mandibular
reconstruction, good contour of the fibula usually re-
quires multiple osteotomies. This procedure interrupts
the medullary vessel and the periosteoum becomes the
principal vascular supply (12,13). This is why we waited
for six months after fibula transfer before performing
distraction osteogenesis. It may well be that this en-
sured complete bone regeneration.

During the distraction and the follow-up periods, ra-
diographic examinations were performed by means of
orthophantomograms that demonstrated the bone gen-
eration. Increased bone volume was stable during the
follow-up period (24 months). Intraoral soft tissues
surrounding the reconstructed hemimandible were
elongated and adapted to the new situation without the
tension and risk of exposure of the graft. Three months
after implants placement, little areas of granulation tis-
sue appeared surrounding the implants (Fig. 4B), which
were resected before prosthetic rehabilitation. Moreo-
ver, the patient required a vestibuloplasty to optimize
final functional and aesthetical results. A successful
secondary vertical augmentation of the fibula flap was
achieved in this case. Prosthetic rehabilitation by means
of implant-supported prosthesis was performed success-
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fully and after 24 months of functional loading, no re-
sorption was observed around the inserted implants. In
this presented technique, there is no need for a second
major procedure (new revascularized flap or autologous
bone graft on top of the reconstructed mandibular seg-
ment). Moreover, the intraoral soft tissues surrounding
the reconstructed mandible can be progressively elon-
gated and adapted to the new situation without tension
and risk of exposure of the graft. In this case, soft tissue
stretched and covered the distracted region without any
complication and vertical augmentation was not limited
by the soft tissue.

Vertical distraction osteogenesis is an excellent and
reliable method to increase fibular bone height accord-
ing to the individual local needs, enabling a good pros-
thetic rehabilitation following the reconstruction of the
mandible due to extensive bone defect resulting from
tumour ablation. Furthermore, intraoral soft tissues sur-
rounding the reconstructed hemimandible can also be
elongated and adapted to the new situation.

Despite the limited experience, this modality of distrac-
tion osteogenesis seems to be a very interesting way to
improve the final results of rehabilitation from a func-
tional and aesthetic point of view. It should become a
common procedure in the treatment of vertical alveo-
lar ridge deficiency resulting from transplanting fibular
bone for mandibular reconstruction following tumour
resection.
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