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Case Report
Five years follow-up of implant-prosthetic rehabilitation on a patient 
after mandibular ameloblastoma removal and ridge reconstruction 
by fibula graft and bone distraction
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ABSTRACT

This case report presents a combination of surgical and prosthetic solutions applied to a case of 
oral implant rehabilitation in post-oncologic reconstructed mandible. Bone resection due to surgical 
treatment of large mandibular neoplasm can cause long-span defects. Currently, mandibular fibula 
free flap graft is widely considered as a reliable technique for restoring this kind of defect. It restores 
the continuity of removed segment and re-establishes the contour of the lower jaw. However, the 
limited height of grafted fibula does not allow the insertion of regular length implants, therefore 
favouring vertical distraction osteogenesis as an important treatment choice. This report presents 
a patient affected by extensive mandibular ameloblastoma who underwent surgical reconstruction 
by fibula free flap because of partial mandibular resection. Guided distraction osteoneogenesis 
technique was applied to grafted bone, in order to obtain adequate bone height and to realize a 
prosthetically guided placement of 8 fixtures. After osseointegration, the patient was rehabilitated 
with a full arch, screw-retained prosthetic restoration. At five-years follow up, excellent integration 
of grafted tissue, steady levels of bone around the fixtures and healthy peri-implant tissues were 
reported.
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INTRODUCTION

Mandibular ameloblastoma is a rare, benign neoplasm 
of odontogenic epithelium described for the first time 
by Broca (1868) as adamantinoma, and then re-coined 
by Churchill (1934). Ameloblastoma accounts for 
about 1% of all tumors of the jaw, and it is mainly 
encountered during three to five decades of life.[1] 
Histologically, it is of six types: Follicular, plexiform, 
granular, basal, desmoplastic and acanthomatous. [2] 
Many benign lesions cause mandibular swellings, 
and these can be divided into those of odontogenic 

and nonodontogenic origin. Lesions include 
ameloblastoma, radicular cyst, dentigerous cyst, 
keratocystic odontogenic tumor, central giant cell 
granuloma, fibro-osseous lesions and osteomas.[3] 
The most common tumor of odontogenic origin is 
ameloblastoma, which develops from epithelial cellular 
elements and dental tissues in their various phases of 
development. It is a slow-growing, persistent, and 
locally aggressive neoplasm of epithelial origin. Its 
peak incidence is in the third to fourth decades of life 
and has an equal sex distribution. It is often associated 
with an unerupted third molar.[4] It may be detected 
during the course of routine radiography.

The maxillary mandibular ratio of ameloblastoma is 5 
to 1, in favor for the mandible. Its most common site 
of occurrence is the mandibular molar region. More 
than 50% of recurrence appears within the first 5 years 
after primary surgery. Even though ameloblastomas 
are well studied and documented, little is known about 
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their malignant features.[5,6] Leading clinical symptoms 
such as painless swelling and slow growth are non-
characteristic. Ameloblastomas of the mandible 
occur 12 years earlier than those of the maxilla. 
Ameloblastomas occur most frequently in the molar 
region of the mandible. In Blacks, ameloblastomas 
occur more frequently in the anterior region of the 
jaws. Radiologically, 50% of ameloblastomas appear as 
multilocular radiolucent lesions with sharp delineation. 
Histologically, one-third are plexiform, one-third 
follicular; other variants such as acanthomatous 
ameloblastoma occur in older patients.[7-9]

The vast majority of ameloblastomas arise in the 
mandible, and the majority of these are found in 
the angle and ramus region. There are three forms 
of ameloblastomas, namely multicystic, peripheral, 
and unicystic tumors.[10] Multicystic ameloblastoma 
is the most common variety and represents 86% of 
cases. Peripheral tumors are odontogenic tumors, 
with the histological characteristics of intraosseous 
ameloblastoma that occur solely in the soft tissues 
covering the tooth-bearing parts of the jaws. Unicystic 
tumors include those that have been variously referred 
to as mural ameloblastomas, luminal ameloblastomas, 
and ameloblastomas arising in dentigerous cysts.[11] 
The goal of treatment of ameloblastoma is to achieve 
complete excision and appropriate reconstruction. 
Surgeons have adopted different techniques for 
autogenous grafting including “free flaps” with 
microvascular anastomosis during the recent years. 
Microsurgical transfers of free bone grafts can 
reconstruct mandible defects with an immediate source 
of blood supply to the graft. The free vascularized 
fibula flap is considered as the treatment of choice 
in mandibular reconstruction for extensive bone 
defects resulting from trauma, infection or tumor 
resections.[12] 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 excellent results 
both functionally and esthetically.[13] The fibula flap 
presents many advantages such as good length, constant 
geometry, proper dimensions for implant placement, 
double periosteal and medullary blood supply allowing 
multiple osteotomies, correct contouring, an adequate 
pedicle length even if it is underlined a donor site 
morbidity. Bone thickness, height and its bi-cortical 
structure seems to be ideal for long-term implant 
prosthetic rehabilitation.[14,15] However, because of 
its limited height compared with the height of the 

mandible, vertical distance between the reconstructed 
segment and the occlusal plane can be considerable. 
This could be a particular problem in the dentate 
mandible, especially when rehabilitation with dental 
implants is contemplated. Insufficient bone height 
leads to overloading of osseointegrated implants and 
may influence the long-term success of the prosthetic 
restoration.[16-18] Distraction osteogenesis is performed 
in cases of vertical resorption of edentulous jaws to 
improve bone volume for dental implant placement. 
This technique provides a very good quality of the 
new-formed bone, with adequate characteristics for 
implant osseointegration.[18] The different steps of the 
surgical and prosthetic procedures are reported here.

CASE REPORT

A 66-year-old female was referred by another center 
to the author for management of a large swelling 
in the anterior mandibular area. The first clinical 
investigation showed a large tissue mass and 
extension of the lesion, and a more ominous growth 
was suspected. OPT radiographic investigation 
underlined a picture of soap-bubble shape endosseous 
mandibular lesion. Intra-operatory biopsy revealed 
histo-pathologic features of ameloblastoma. Surgical 
team decided for a segmental mandibulectomy from 
third right molar to second left premolar area and for 
a simultaneous fibula free flap reconstruction of the 
defect. Gilbert technique was the approach chosen 
for shin operation. The bone segment taken was 
osteotomized in order to re-establish the contour of 
the mandible. Terminal anastomosis between fibular 
vessels and cervical ones was performed micro-
surgically [Figures 1-8].

Fibula graft was finally fixed to the mandibular 
bone by osteosynthesis metallic plates and screws. 
The latter was removed four months later. Despite 
uneventful outcome of the free flap placement, the 
bone height was inadequate to receive an implants-
supported oral rehabilitation. Hence osteotomy and 
distraction-osteoneogenesis were performed until 
bone levels become acceptable.

Pre-surgical determination of optimum location, 
angulation and depth to place fixtures provides 
adequate implant treatment planning.

Operative phases included oral impression, plaster study 
model, realization of a diagnostic waxing and of a 
radiological radiopaque stent, tooth and mucosa supported.
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Figure 1: Preoperative dental X-ray. Typical ameloblastoma 
features are reported on the right side of the mandible

Figure 2: Free vascularized graft harvested from fibula

Figure 3: Distractor positioned on the fibula buccal portion
Figure 4: TC of jaw after the distractor positioning. Step one 
of the distraction osteogenesis

Figure 5: Distraction osteogenesis phase. Second radiographic 
control

Figure 6: A full thickness flap was elevated and then the 
distractor was removed. Frontal view

The patient was processed to CT Dentascan dressing 
the radiological stent. TC acquisition allows to a 
3D reconstruction of the mandibular arch and of the 
radiological stent verifying the correlation between 
the long axis of tooth and the grafted bone.

The placement of six fixtures (Ø 4 mm×15 mm Astra 
Tech Implants) in fibula grafted bone was planned, 
besides the insertion of two implants (Ø 4 mm×11 mm 
Astra Tech Implants) in native bone was considered, 
one of these positioned on post-extractive alveolus of 
second premolar and the other one distally.

Based on the previous analysis, the surgical 
stent - tooth and mucosa supported - was created.

Surgical placement of fixtures has been performed on 
the patient under conscience sedation. A two-stage 
approach involving the raising of muco-periosteal 
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flap and drill preparation of surgical implant side was 
chosen as the surgical protocol [Figures 9-11].

After six months, healing implant-necks were exposed 
in oral cavity, healing screws were allocated and 
elastomer oral impression was made in order to obtain 
master plaster model.

Besides, plaster transfer guide was made to verify the 
correct laboratory phases and passive fit of abutments 
and oral implants.

Metallic sovrastructure was realized and CRESCO™ 
system was utilized to achieve a passive fit of the 
prosthetic product manufactured. CRESCO™ is a 
computer-aided method involving laser cuts and 
welding of the metallic framework, thereby avoiding 
stress in fixture prosthetic interface.

Framework was finally orally tested and passive 
fit was achieved. On the basis of correct occlusal 
registration, a composite tooth was modeled and 
screw-retained prosthetic restoration was delivered to 
the patient.

The mandibular defect subsequent to the surgical 
resection of an ameloblastoma, consisting of hard and 
soft tissue loosening, was successfully corrected by 
fibula free flap. Adequate bone width was achieved 
by a prosthetic-driven vertical osteo-distraction. These 
surgical procedures made possible a prosthetically 
guided implant rehabilitation of the case. The patient 
was rehabilitated by a screw-retained prosthetic 
restoration, the passive fit of the manufactured product 
was ensured by Cresco system method.

Clinical and functional assessments, as well as quality 
of life and denture satisfaction were evaluated. Follow-
up at five years confirmed the optimal integration of 
grafted tissue and the steady levels of bone around 
the fixtures. Peri-implant soft tissues show a healthy 
status, with the limited presence of keratinized mucosa. 
Follow-up at five years also proves the absence of un-
passive prosthetic complications like unscrewing or 
alterations of composites covering [Figures 12-14].

Hence chewing and speech functions of the patient were 
restored. The esthetic and functional outcomes of the 
case restituted an acceptable quality of life to the patient.

Figure 7: Bone exposure. A good amount of bone volume has 
been obtained after bone distraction

Figure 8: Radiographic control after distraction osteogenesis. 
Vertical augmentation of the bone is significant

Figure 9: Surgical phase of dental implants placement. The 
blood in the holes underlines how the grafted bone is vital and 
integrated Figure 10: Radiographic control of the implant positioned
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DISCUSSION

Reconstruction of the large bone defect of the 
jaws using the reconstructive technique with free 
vascularized fibula flaps is a promising alternative to 
the commonly used techniques with no vascularized 
bone grafts. The use of free vascularized grafts has 
become a reliable and predictable technique during 
the last years. However, the procedure requires a team 
experienced with free vascularized tissue transfers. 
The graft choice for the reconstruction of continuity 
defects of the mandible following tumor resection can 
be directed to bone grafts, re vascularized free flaps 
or bank homologous bone, or growth factor.[19-21]

The fibula is one of the favorite flaps in head and 
neck surgery for the reconstruction of defects in the 
mandible and the maxilla, because free flaps do not 
show significant resorption after the reconstructive 
procedure and before implant placement. Moreover, 
the vascularized graft is characterized by an immediate 
connection with vital tissue (blood supply). This is a 
relevant advantage that could lead to consider free 
flaps as the first choice in mandibular reconstruction.

Several authors have presented their results for the 

reconstruction of large jaws defects.[21,22] All the cases 
presented in the literature showed several advantages 
of using the free vascularized fibula flap such as 
correction of vertical height and intermaxillary 
relation, bicortical insertion of dental implants, less 
resorption and fewer problems with soft tissue healing 
because of the vascularity of the flap in comparison to 
non vascularized free bone grafts. The results of this 
study also confirm the same advantages.

On the other hand, the free vascularized fibula 
graft is characterized by limited bone height. The 
loss of vertical bone height, which results in an 
unfavorable crown-root ratio, is only one of the 
several disadvantageous factors. An acceptable result 
in function and esthetics might be achieved with 
the combination of inlay and onlay grafts. In this 
case, authors address this problem via distraction 
osteogenesis on the fibula graft.

Distraction osteogenesis is a predictable technique 
used in order to increase the ridge volume before 
dental implant placement. This technique is really 
useful for rebuilding soft and hard tissues volume at 

Figure 13: Five-years follow up of final prosthesis restoration. 
Clinical control

Figure 14: Five-years follow up of final prosthesis restoration. 
Radiographic control

Figure 11: OPT image shows the dental implants with the 
abutments and the provisional prosthetic restoration

Figure 12: Clinical image of the provisional resin prosthetic 
restoration
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the same time. Distraction osteogenesis for generating 
bone and soft tissue can be applied to craniofacial 
reconstruction, including orthognathic surgery, cleft 
lip and palate reconstruction, new mandibular condyle 
regeneration, a dent alveolar unit reconstruction for 
dental implants. Regardless of the surgical procedure, 
the following basic Ilizarov principles are the key to 
post op clinical success:
•	 Minimal periosteal stripping when osteotomy of 

the bone site is performed
•	 Latency period: 3, 5, or 7 days, depending on the 

surgical site
•	 Distraction rate: 1.0 mm per day (0.5–2.0 mm)
•	 Distraction rhythm: Continuous force application 

is best, yet device activation bid is more practical 
and allows for better patient compliance

•	 Consolidation: Until a cortical outline can be seen 
by radiographic investigation across the distraction 
gap, usually 6 weeks.

Careful follow-up is mandatory during the entire 
distraction process, including the time of post 
distraction ossification. Wound dehiscence problems 
can occur. Local wound care, including antibiotics and 
antimicrobial mouth rinses, alleviates this problem.[23-25]

After thorough literature analyses, the surgical team 
have chosen the most favorable technique for solving 
this complex case. A combination of several techniques 
may be underlined during the therapeutic steps of this 
case. Results from this study, by a five- year follow- up 
control, showed that bone grafts re vascularized flaps 
are both a reliable means for the rehabilitation of 
resected patients with osseointegrated implants and 
implant borne prostheses. Clinical and radiographic 
examinations revealed no problems related to implant 
stability. On follow up, there was no implant loss 
recorded. This finding was surprising considering the 
fact that implant loss mainly occurs in the first year 
due to lack of osseointegration or infection. The use 
of vascularized bone grafts seems to have contributed 
to the high rate of implant survival. Moreover, after 
implant placement, very limited resorption of peri-
implant bone was found even at 60 months follow up 
control. Success rates of implants in the present study 
can be compared favorably with other cases reported 
in the literature about implants placed in reconstructed 
mandibles.

Recent techniques involving vertical distraction 
of the fibula for atrophic ridge secondary 
reconstructions[16,26-29] might help minimize the 

disadvantages of current concepts of masticatory 
rehabilitation with dental implants in fibula-free 
flaps, solving the problem about the use of short 
dental implants for this kind of bone reconstruction 
procedure.

CONCLUSION

The results obtained in this study, without the loss 
of implants at a long-term follow up, prove the 
combination of surgical and prosthetic techniques 
as a valuable choice for the reconstruction of 
maxillofacial defects including severe atrophy of the 
maxilla. Moreover, this case report underlines that the 
combination of several surgical techniques may be 
helpful in order to give good esthetics and function 
to patients who need large bone reconstruction after 
tumor removal.
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