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Abstract:

Mandibular reconstruction is necessitated by various conditions that compromise the integrity and function of the
mandible. These include traumatic injuries, surgical resections due to benign or malignant tumors, chronic
infections, and pathological fractures resulting from osteonecrosis. Rehabilitation of patients following
mandibular resection and reconstruction using microvascular fibular grafts presents numerous challenges. These
challenges include low bone height, excessive soft tissue volume, lack of attached gingiva, difficulties in implant
maintenance, poor abutment-to-implant ratio, risk of pathological fibular fractures, and unfavorable bone
composition with a predominance of cancellous over cortical bone. Additionally, osteoradionecrosis and
prosthetic complications further complicate the rehabilitation process. Various solutions have been proposed to
address these issues, including the double-barrel fibula technique to enhance bone volume, pre-resection implant
placement to ensure uninterrupted vascular supply, and a structured algorithmic approach to patient-specific
rehabilitation planning. This review aims to discuss the key challenges and potential solutions for optimizing
functional and aesthetic outcomes in patients undergoing mandibular reconstruction with fibular grafts.
Keywords: Mandibular Reconstruction, Microvascular Fibula Graft, Implant Rehabilitation, Bone Height
Deficiency, Prosthetic Complications, Osteoradionecrosis, Abutment-To-Implant Ratio, Rehabilitation
Algorithm.
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Introduction

Mandibular resection, necessitated by malignant
tumors, trauma, or congenital deformities, results in
significant functional and aesthetic deficits that
greatly impact patients’ quality of life.
Microvascular fibular grafting has emerged as the
preferred reconstructive technique due to its reliable
vascular supply, sufficient bone stock, and
versatility in shaping to match the anatomical
contours of the mandible. Despite its advantages,
several challenges impede successful implant-based
rehabilitation, primarily owing to anatomical and
biological discrepancies between the fibula and
native mandible. The fibula offers limited bone
height, a higher proportion of cancellous bone, and
lacks attached gingiva, posing difficulties in
achieving optimal osseointegration and soft tissue
management. Furthermore, factors such as peri-
implant maintenance, prosthetic considerations, and
biomechanical limitations present additional hurdles
in achieving long-term functional success. This

Sharma et al.

review aims to comprehensively address the
challenges associated with implant rehabilitation
following fibular grafting and to propose potential
solutions that can enhance patient outcomes.|[1,2]

Challenges Encountered

The challenges encountered in the rehabilitation of
mandibular defects reconstructed with
microvascular fibular grafts can be classified into
pre-surgical, surgical, prosthetic, and maintenance-
related issues. Addressing these challenges
necessitates a multidisciplinary approach to achieve
successful outcomes.

A. Pre-Surgical Challenges: Pre-surgical
evaluation and planning play a pivotal role in
optimizing outcomes. One of the foremost
challenges is the inadequate bone height of the
fibula compared to the native mandible, which
limits the available vertical dimension for
implant placement. Additionally, the fibula
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lacks  attached gingiva, resulting in
compromised peri-implant soft tissue stability
and an increased risk of peri-implantitis. Excess
soft tissue volume further complicates
prosthetic rehabilitation by hindering prosthesis
fit and hygiene maintenance. Another pre-
surgical challenge is the risk of
osteoradionecrosis in patients with a history of
radiation therapy, which can severely affect
bone healing and implant success. Thorough
preoperative assessment, including
radiographic and clinical evaluations, is crucial
to developing an appropriate treatment plan that
addresses these limitations. Patient-specific
factors such as systemic health conditions,
occlusal demands, and anticipated functional
load must also be considered during the
planning phase. Additionally, virtual surgical
planning  (VSP) allows for precise
customization of fibular segments, ensuring
better anatomical and functional outcomes.

B. Surgical Challenges: Surgical challenges
primarily revolve around achieving optimal
implant positioning and maintaining vascular
integrity of the graft. The fibula’s narrow
dimensions and cancellous nature make it
challenging to achieve primary implant
stability, increasing the risk of implant failure.
Achieving optimal vascular anastomosis is
critical to maintaining graft viability and
promoting early integration with the recipient
site. The meticulous selection of donor and
recipient vessels, alongside intraoperative
Doppler monitoring, can help ensure successful
vascularization. Surgeons must also consider
the placement of implants at the time of fibula
harvest to preserve vascular integrity and avoid
disrupting the nutrient supply. Microvascular
surgery has become the preferred method for
mandible reconstruction. Whenever possible,
immediate reconstruction at the time of
segmental mandible resection will provide the
best aesthetic and functional result. Four donor
sites (fibula, iliac crest, radial forearm, and
scapula) have become the primary sources of
vascularized bone and soft tissue for the
reconstruction. The fibula has multiple
advantages, including bone length and
thickness, donor site location permitting flap
harvest simultaneously with tumor resection,
and minimal donor site morbidity. The fibula
donor site should be the first choice for most
defects, particularly those with anterior or large
bony defects requiring multiple osteotomies.
Dental rehabilitation using prosthesis and osseo
integrated dental implants is an important part
of the reconstructive process to optimize
aesthetics and function.
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C. Prosthetic Challenges: Prosthetic
rehabilitation of patients with fibular grafts
presents unique challenges related to occlusion,
prosthesis design, and biomechanics. Prosthesis
selection should aim to restore both functional
and esthetic needs while accommodating the
anatomical and biomechanical limitations of the
fibular ~ graft.  Advances in  digital
prosthodontics, including computer-aided
design/computer-aided manufacturing
(CAD/CAM), enable precise fabrication of
implant-supported prostheses tailored to the
patient's unique anatomical characteristics.

D. Maintenance Challenges: Long-term
maintenance is a critical factor in ensuring the
success of implant-supported prostheses.
Routine follow-ups should include
comprehensive  periodontal ~ assessments,
radiographic evaluations, and professional
maintenance procedures such as ultrasonic
debridement and air polishing. Patient
compliance plays a crucial role in the long-term
success of implant-supported prostheses; thus,
targeted educational programs should be
implemented to improve awareness and
adherence to maintenance protocols.

Discussion

Mandibular reconstruction with a microvascular
free fibula flap is widely used after oncologic
resection because it allows functional and aesthetic
restoration of the mandibular arch and implant-
retained prostheses. Bodard AG et al in a study of 25
patients did assessment of functional improvement
with implant-supported prosthetic rehabilitation
after ~ mandibular  reconstruction with a
microvascular free fibula flap. The number
of osteotomies, number of implants, type of
prosthesis, follow-up after placement of the
prosthesis, preimplant surgery, and peri implant
complications were reported. Subjective criteria,
including patient satisfaction and improvement of
masticatory function, were collected by means of a
questionnaire that covered the type of diet,
restrictions when eating, intelligibility of speech,
and communication levels. Overall, satisfaction was
good for 24 patients (score greater than 5/10; mean
score, 7.3/10). Aesthetics were improved for 20
patients. Speech was improved for 6 patients, and
diet improved for 9 patients. Conclusion of the study
was Implant-retained dentures seem preferable for
patients, with notable aesthetic alteration, although a
screw-retained fixed resin-bonded prosthesis
remains a good alternative. Improved mastication is
more notable with patients who are completely
edentulous .[3-5]

Anne-Gaélle B et al studied dental implant
placement after mandibular reconstruction by
microvascular free fibula flap. Mandibular
reconstruction by microvascular free fibula flap has

International Journal of Current Pharmaceutical Review and Research

451


https://www.sciencedirect.com/topics/medicine-and-dentistry/mandible-reconstruction
https://www.sciencedirect.com/topics/medicine-and-dentistry/fibula-graft
https://www.sciencedirect.com/topics/medicine-and-dentistry/osteotomy
https://www.sciencedirect.com/topics/medicine-and-dentistry/masticatory-force
https://www.sciencedirect.com/topics/medicine-and-dentistry/mandible-reconstruction
https://www.sciencedirect.com/topics/medicine-and-dentistry/mandible-reconstruction
https://www.sciencedirect.com/topics/medicine-and-dentistry/fibula-graft

International Journal of Current Pharmaceutical Review and Research

dramatically improved the quality of life of patients
treated by interruptive surgery. The wuse of
osseointegrated implants restores both function and
aesthetics. The success rate
for osteointegration ranges from 86% to 99% but the
success rate of the prosthesis is much lower. This
difference could be explained by the vertical
discrepancy between the graft and the remaining
mandible, which leads to an unfavourable implant—
crown ratio. The quality of soft tissues is also a
limiting factor for the prosthesis, and hypertrophy
often appears after the placement of the abutments.
Three-dimensional imaging might help in the
planning of these complex reconstructions. A close
collaboration between the maxillo-facial surgeon,
the oral surgeon and the prosthodontist is necessary
to obtain good results.[5]

Jaquiéry C et al did a prospective study on
reconstruction of maxillary and mandibular defects
using prefabricated microvascular fibular grafts and
osseointegrated dental implants This technique
consists of a two-stage operation procedure that
allows simultaneous prosthodontic rehabilitation
and immediate placement of dental implants. The
aim of the study was (i) to evaluate the behaviour of
the newly formed soft tissue around implants
inserted in the fibula by applying periodontal
parameters, (ii) to monitor prospectively the
integration of the implants in the fibular graft, and
(iii) to assess the osseous integration of the fibular
graft used for reconstruction of the upper or lower
jaw. Two implants failed during the observation
time because of avascular bone at the distal end of
the fibular graft. Stabilization of the graft, however,
was never compromised. Due to the prefabrication
firmly attached gingiva-like soft tissue could be
provided preventing periimplant soft tissue
inflammation and facilitating oral hygiene.[6]

Tahmasebi E et al studied outcomes and influential
factors in functional and dental rehabilitation
following microvascular fibula flap reconstruction
in the maxillomandibular region. Meta-analyses
were conducted for dental implant and graft success
rate, with separate analyses for different factors
affecting the outcome. The pooled success rate for
implants was 92% and for grafts, 95%, with
significant heterogeneity. Implants in fibular grafts
had a 2.91 times higher failure rate than those in
natural bones. Radiated bone and smoking were
identified as factors influencing implant failure, with
radiated bone having a 2.29 times higher risk and
smokers having a 3.16 times higher risk compared
to their respective counterparts. Patient-reported
outcomes showed improvements in key areas such
as dietary intake, mastication, speech, and esthetics.
The success rates declined over time, emphasizing
the importance of long-term follow-up. Dental
implants in free fibula grafts generally have
favourable success rates, with minimal bone
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resorption, manageable probing depths, and limited
bleeding on probing. Implant success is influenced
by factors such as smoking and radiated bone.[7]

Ardisson A et al did a systematic review which
addressed the implant success rate after mandible
reconstruction with vascularized fibula bone graft.
The eligible studies primarily consisted of clinical
cohorts designed to evaluate the feasibility of
mandible reconstruction using vascularized fibula
bone grafts and implant-supported rehabilitations,
with a minimum observation period of 12 months.
Considering risk factors, implant survival in
irradiated patients was usually lower (76%; range,
38%—88%) than nonirradiated patients (90%; range,
83%—94%); however, it was significantly different
in only 1 study. Alcohol and tobacco use has shown
no significant association with implant failure in any
study. Hence, implant placement in vascularized
fibula bone graft presented similar success rates
relative to native mandible bone rehabilitations.[8]

Manju V et al studied prosthetic rehabilitation
options in  post-ablative = maxillomandibular
microvascular reconstructions. Major challenges
include excessive prosthetic space, soft tissue bulk,
and occlusal disharmony in the remaining dentition.
Digital revolution has changed all arenas of life, and
it has created a significant impact on cancer
treatment planning and the delivery of quality
treatment to the needy. Creating adequate retention
while ensuring stability and support for the
prosthesis can be challenging with temporary acrylic
and cast partial removable dentures. Endosseous
dental implants are considered a stable, reliable, and
aesthetic option for reconstruction with advantages
such as increased chewing efficiency, preservation
of the remaining bone height and width, and
improved quality of life. The FP3 to RP5 (Misch’s
classification) are some commonly followed
prosthetic rehabilitation options after microvascular
reconstruction. The prosthetic design should permit
the usage of interdental aids that ensure the
longevity of prostheses. Multidisciplinary teamwork
is mandatory for an optimal outcome that improves
patients' quality of life.[9]

Jambhekar SS et al in a case report studied total
mandibular reconstruction and rehabilitation and
concluded that the fibula free vascularized flap is a
safe and reliable method for comprehensive
functional and aesthetic mandibular defect
reconstruction. The use of the free fibular vascular
flap of the second leg following failure of the first
flap led to an excellent surgical and prosthetic
outcome. The protocol followed for the case had a
significant impact on enhancing the patient's quality
of life.[10,11]

A long-term and multidisciplinary approach was
presented by de Molon RS et al in which they
studied dental implant-supported rehabilitation on a
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vascular-grafted mandible. Similar studies by Fang
W et al showed long-term results of mandibular
reconstruction of continuity defects with fibula free
flap and implant-borne dental rehabilitation. The
patients were treated with a fibula free flap
procedure and dental implant-borne prostheses. The
highest implant failure rates were expected for men,
patients receiving primary fibula free flap
reconstruction, and patients receiving radiotherapy.
Thus, they concluded that fibula free flap procedures
and implant-borne prostheses proved to be reliable
approaches for rehabilitation of mandibular defects
and oral function. The overall postoperative fibula
free flap and peri-implant complication rates proved
to be low. Regular follow-up visits and proper oral
hygiene maintenance contributed to the long-term
successful treatments.[12,13]

Grigor K studied functional outcomes with implant-
prosthetic rehabilitation following simultaneous
mandibulectomy and mandibular reconstruction by
fibula graft. Flap raising and tumor resection were
always carried out simultaneously. After 5-6 months
reconstruction of mandibular defects 134 implants
were inserted within fibula flaps. The implants were
evaluated with measures of Resonance Frequency
Analysis (RFA) during the follow-up periods
Implants placed in the reconstructed areas were
demonstrated to integrate normally. Of the 134
implants placed in these 21 patients, 4 failed to
Osseo integrate. Overall, graft success rate was
100% and implant success rate was 97%.[14]

Ritschl LM et al did a cross-sectional study on oral
rehabilitation and associated quality of life
following mandibular reconstruction with free fibula
flap. The purpose of this study was to investigate the
frequency of implant placement and prosthetic
restoration. Additionally, the patients’ situation,
motivation, and treatment course were structurally
assessed. Patients were interviewed with two
structured questionnaires about their restoration and
quality of life. Additionally, medical records,
general information, status of implants and therapy,
and metric analyses of the inserted implants were
performed. Overall, oral rehabilitation was achieved
in 23.7% at the time of investigation. In detail,
implants were inserted in 37.3% of patients and
showed an 83.3% survival of dental implants. Of
these implanted patients, dental implants were
successfully restored with a prosthetic restoration in
63.6. Within this subgroup, satisfaction with the
postoperative aesthetic and functional result was
79.9% and with the oral rehabilitation process was
68.2%. Satisfaction with the implant-borne
prosthesis was 87.5% [15-18]

Solutions Several solutions have been proposed to
address the challenges associated with mandibular
reconstruction using microvascular fibular grafts.
The double-barrel fibula technique is an effective
surgical approach that enhances bone height by
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stacking two segments of fibula, providing a better
foundation for implant placement, and improving
the abutment-to-implant ratio. Another promising
strategy is pre-resection implant placement, which
allows for uninterrupted vascular supply and
enhanced osseointegration by ensuring optimal
implant integration prior to graft transfer.
Furthermore, the development of a structured
algorithm incorporating patient-specific factors such
as bone height, soft tissue volume, occlusal
considerations, and systemic conditions can guide
clinicians in selecting the most appropriate
rehabilitation approach.[19-22]

Conclusion

Rehabilitation of patients with mandibular implants
following reconstruction with microvascular fibular
grafts presents numerous challenges. However,
advancements in surgical techniques, such as the
double-barrel fibula technique and pre-resection
implant placement, have shown promise in
addressing these challenges. Future research should
focus on refining these techniques and exploring
novel biomaterials to further improve patient
rehabilitation.
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