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Case Report

Complex Rehab Distraction of a Free Fibula Flap for Implant-

Supported Maxillary Reconstruction.
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Abstract

Rehabilitation of complex maxillary defects following oncologic resection presents a significant surgical
and prosthetic challenge. Vascularized fibula free flap (FFF) reconstruction is a widely accepted method,
yet vertical height discrepancy remains a key limitation, especially for implant placement. This case report
documents a successful approach using distraction osteogenesis on a previously placed fibula graft,
followed by dental implants and prosthetic rehabilitation. A 36-year-old female with post-ameloblastoma
maxillary resection underwent staged reconstruction including distraction for vertical augmentation.
Three months post-distraction, implants were placed and subsequently restored with a fixed prosthesis.
Radiographic and clinical outcomes demonstrate excellent osseointegration, occlusal alignment, and

esthetics.

Introduction

Reconstructive maxillofacial surgery represents a cornerstone in the management of patients undergoing
ablative procedures for benign or malignant tumors. Among these, ameloblastoma is a benign yet locally
aggressive odontogenic tumor that often necessitates extensive resection of the maxilla or mandible to achieve
disease-free margins. Such resections lead to significant orofacial defects, not only compromising esthetics

and function but also causing profound psychological distress and social limitations (1).

Reconstructive options have evolved with advancements in microvascular free tissue transfer, among which
the fibula free flap (FFF) has emerged as a gold standard due to its excellent bone stock, long pedicle, and
reliable vascularity (2). The fibula provides sufficient bone length for spanning large maxillary or mandibular
defects and allows incorporation of a skin paddle if required. However, despite its numerous advantages, the
vertical height of the fibula is often insufficient for ideal prosthodontic rehabilitation—especially in the
maxillary region where the native bone is taller, and the occlusal plane is higher.

This vertical deficiency limits the placement of dental implants in a prosthetically driven position, often
resulting in a compromised esthetic zone or mechanical overload on short abutments. In such cases, distraction
osteogenesis (DO) offers a biologically favorable method for enhancing bone height by stimulating in-situ

osteogenesis through controlled mechanical stretching of the bone and surrounding soft tissue envelope (3).
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Unlike onlay grafting, distraction allows the simultaneous development of bone and soft tissue without the

need for donor sites or graft resorption concerns.

Although the technique has been well established in native bone, its application to vascularized bone grafts
like the fibula flap is less commonly reported, particularly in the maxilla(4). This case report illustrates a multi-
stage, interdisciplinary approach to complex rehabilitation involving fibula flap reconstruction, distraction
osteogenesis, implant placement, and prosthodontic restoration in a young female patient post-maxillectomy.
The case underscores the role of DO in transforming a previously non-ideal bone structure into a predictable

foundation for long-term implant-supported prosthesis, restoring both function and facial harmony (5).

Case Summary

A 36-year-old female presented with a history of left-sided maxillary ameloblastoma for which partial
maxillectomy had been performed. Reconstruction was carried out using a vascularized fibula free flap. Initial

healing was uneventful, but the vertical bone height was insufficient for prosthetic implant rehabilitation.

A distraction device was placed after a latency period of 7 days. The fibula graft underwent vertical distraction
over a 6-week period at a rate of 0.5 mm twice daily, achieving approximately 12 mm of vertical bone gain.
Radiographic evaluation (Image 1 and 2) showed successful osteogenesis without complications. After a 3-

month consolidation period, dental implants were placed into the distracted fibula segment.

Post-operative imaging (Image 3) confirmed stable implant integration, and the patient underwent prosthetic
rehabilitation with a fixed implant-supported prosthesis (Images 4, 5, and 6). Follow-up assessments showed

optimal occlusion, favorable gingival adaptation, and high patient satisfaction.

Results

Clinical and radiographic images comprehensively demonstrate the sequential stages of surgical
reconstruction and prosthetic rehabilitation. The newly added distraction phase X-ray (Image 2a) illustrates
the fibula graft with an attached vertical distraction device in situ. This image confirms the mechanical
application of distraction osteogenesis, clearly showing the distractor's position and alignment with the
maxillary segment. It follows the initial pre-distraction radiograph (Image 1), where the fibula graft is

secured with titanium plates after maxillary resection.
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Following distraction, the post-distraction radiograph (Image 2b) reveals successful vertical bone
elongation. The post-implant and prosthesis image (Image 3) further demonstrates ideal implant placement
and successful prosthetic integration. Intraoral photographs (Images 4 and 5) depict the final fixed prosthesis
with harmonious gingival contours and alignment, while the frontal occlusion view (Image 6) confirms
esthetic and functional restoration. The entire workflow from device installation to final rehabilitation is

supported by radiographic and clinical validation.
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Fig 2

1. Post-distraction Radiograph: Evident vertical bone gain following distraction osteogenesis.
2. Post-implant Radiograph: Stable implant integration with prosthetic adaptation.

3. Occlusal Intraoral Image: Final prosthesis aligned with natural dentition.
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Fig 3: Panoramic radiograph showing vertical distraction device in situ over fibula free flap. The distractor is
clearly visualized, demonstrating its alignment and integration with the grafted segment for vertical

osteogenesis.

Fig 4: 1. Frontal Intraoral Image: Healthy gingival margins and anterior occlusion.

2. Lateral Intraoral Image: Right lateral view showing restored esthetics and function.
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Discussion

The complexity of reconstructing maxillary defects goes beyond bone replacement; it encompasses the
restoration of vertical dimension, dental arch continuity, functional occlusion, and soft tissue support
necessary for successful long-term prosthetic rehabilitation. In the presented case, the fibula free flap (FFF)
served as the reconstructive workhorse. However, due to its limited vertical height in the maxillary zone, it

required vertical augmentation via distraction osteogenesis (DO) to accommodate ideal implant placement.

Distraction osteogenesis, applied here through a vertical distraction device (Image 2a), offered a biologically
driven and mechanically predictable method to enhance bone height. The presence of the distractor on
radiograph confirms both the feasibility and proper alignment during the active distraction phase. The gradual
stretching allowed for simultaneous generation of new bone and soft tissue expansion, circumventing the

complications associated with traditional grafting methods, such as donor site morbidity or graft resorption.

While the fibula flap was selected for its reliable vascular supply, bicortical structure, and sufficient bone
length, it's important to acknowledge alternative osteocutaneous flaps that could have also been considered—

namely, the Deep Circumflex Iliac Artery (DCIA) flap and the scapular free flap.

The DCIA flap, harvested from the iliac crest, provides a natural curvature of bone and greater vertical
height, which can be advantageous in reconstructing the maxilla. It also includes corticocancellous bone with
a thick marrow component, offering rich osteogenic potential. However, limitations include a shorter pedicle,

greater donor site morbidity, and post-operative gait disturbances due to interference with the pelvic ring.

The scapular free flap, on the other hand, provides an excellent soft tissue component and a versatile bone
segment, which is beneficial in composite defects involving both hard and soft tissue. Its long pedicle and
ease of patient positioning during harvest are advantages. However, the bone is generally flatter and

thinner, making it less ideal for vertical distraction or implant anchorage compared to the fibula.

In contrast, the fibula flap offers a long segment of cortical bone, predictable vascularity, and adaptability
for segmentation and shaping. Though its vertical dimension is limited in maxillary reconstruction, this

shortcoming can be overcome using distraction osteogenesis, as successfully demonstrated in this case.

Following the vertical distraction and a 3-month consolidation period, endosseous implants were placed with

excellent primary stability. Radiographic and clinical follow-up demonstrated successful osseointegration, and
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the final prosthesis restored both masticatory function and facial esthetics. The intraoral and occlusal images
further confirmed prosthetic success, showcasing harmonious gingival adaptation, proper vertical alignment,

and stable occlusion.

This case reiterates the importance of strategic, multidisciplinary planning—beginning from flap selection
and distraction to final implant-supported prosthetic restoration. It also demonstrates that distraction
osteogenesis is not just a salvage tool but a planned, functional component of staged maxillofacial
reconstruction, especially when applied to vascularized grafts like the fibula.

Conclusion

Distraction osteogenesis of a fibula graft is an effective strategy for vertical augmentation in maxillary
reconstruction. It enables ideal implant positioning and stable prosthetic outcomes. This case demonstrates a
comprehensive and staged reconstructive pathway culminating in high esthetic and functional success. Such
interdisciplinary protocols significantly enhance quality of life in patients undergoing complex craniofacial

reconstruction.
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