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Background: Various methods for mandibular reconstruction have been demonstrated in 
literature from autogenous bone graft to free flaps and more recently tissue engineered 
materials. We share our experience of mandibular reconstruction with free fibular flap 
and evaluate its efficiency as a viable option for mandibular reconstruction. Methods: It 
was a cross-sectional study, conducted at Plastic surgery department combined military 
hospital, Rawalpindi. Study was carried out over a period of two years from November 
2016 to November 2018. The data of demography, mode of presentation, pattern of 
reconstruction and procedural complications of the patients who underwent free fibula 
flap for segmental mandibular loss, were collected and analysed. Patients with segmental 
loss of mandible ranging from 6 to 15 cm and those who could sustain surgery were 
included in the study, while the patients with metastatic malignancy and recurrent disease 
were excluded from the study. Each patient was called for first follow up after 2 weeks 
then subsequent follow up after 1 month. Descriptive statistics were done with the help of 
SPSS-20. Results: A total of 57 patients with segmental mandibular loss treated with free 
fibula flap, fulfilling inclusion and exclusion criteria were included in this study. Thirty-
eight patients were male while 19 were female with mean age 56±3 years. Cause of 
mandibular loss was malignancy in 52 (91.2%), trauma in 3 (5.2%), and ameloblastoma 
in 2 (3.5%) patients. Major complications like flap failure was seen in one (1.75%), bone 
exposure in 1 (1.75%) and recurrence was observed in 1 (1.75%) patient. Minor 
complications like hematoma, wound dehiscence and oro-cutaneous fistula were seen in 
2, 1 and 3 patients respectively. Conclusion: Free fibular flap shows good functional 
results with a high degree of consistency, and acceptable complications rate, so it should 
be the first choice for mandibular reconstruction. 
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INTRODUCTION 

Mandibular reconstruction is an intricate and taxing 
procedure posing unique challenges to the 
operating surgeon. It requires comprehensive 
evaluation, planning, precise osseo-synthesis, use 
of high-tech power tools and a lengthy procedure, 
mostly involving meticulous micro-vascular 
surgery. Mandible provides several important 
functions including; speech articulation, stable 
platform for mastication, provision of dentition for 
chewing and swallowing.1 Structurally it defines 
the lower jaw contour and helps in facial 
expression. Segmental loss of mandible results in 
both aesthetic and functional outcomes. These 
defects can result from benign or malignant tumour 
resection, post-traumatic, post-radiotherapy, bony 
infection and drug induced.  
 The goal of mandibular reconstruction is 
to return the patient to its previous functional 
status.2 This includes restoration of both 
morphological and cosmetic functions. Optimal 

functional restoration involves mastication, 
deglutition, management of oral secretion, 
provision of intraoral and extra oral lining, 
adequate mouth opening, provision of sensation 
and functional lower lip. Attaining the continuity 
of missing bone defect, lower face contour and 
provision of foundation for dental restoration 
comes in morphological functions. Therefore, good 
surgical reconstruction is of critical importance. 

Various techniques have been used 
ranging from autogenous bone grafts3, pedicled 
and vascularized osseous free flaps4, Osteogenic 
distraction5, alloplastic material6 and more recently 
tissue engineered grafts7. Non-vascularized bone 
grafts have limited use; in smaller defects, where 
radiotherapy is not recommended, those who will 
not tolerate major surgery and where healthy 
vascularized soft tissue is available all around. 
Grafts from calvarium, rib, iliac crest, tibia, fibula 
and radius have been used. Presently autogenous 
vascularized free tissue transfer is considered the 
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modality of choice in mandibular reconstruction.2 It 
gives good long-term aesthetic and functional results. 
Many flaps are documented with successful 
outcomes including fibular flap, scapular flap, iliac 
crest and radial free forearm flap. In cases where free 
flap reconstructions are contraindicated, the use of 
regional pedicle flap combined with autologous 
bone grafts still represents a valid choice. Patients 
who are not considered suitable for long and 
challenging surgery can still be treated using 
alloplastic materials in association with regional 
pedicle flap or, when adjuvant radiation therapy is 
needed, by simple loco-regional pedicle flap. 
Finally, in selected cases, the bone transporting 
technique should be considered as a valid 
alternative to the more "traditional" reconstructive 
methods because of the extraordinary potential and 
its favourable cost-benefit ratio. 

We share here our experience of 
reconstruction of mandibular defects. The predominant 
cause of bone loss was due to benign and malignant 
tumours, few were post traumatic. Reconstruction was 
done by standard method of vascularized free fibular 
flap. The benefit of vascularized free fibula was 
provision of Osseo integrated implants. 

Rationale of study is to reinforce this 
technique as gold standard for mandibular 
reconstruction. 

MATERIAL AND METHODS   
This Cross-Sectional study was conducted in 
department of Plastic Surgery Combined Military 
Hospital Rawalpindi, Pakistan from November 
2016 to November 2018. Hospital ethical 
committee approval was obtained. A total of 57 
mandibular defects were reconstructed with 
vascularized free fibula during the study period of 
2 years. 

Inclusion criteria were segmental loss of 
mandible ranging from 6 cm to 15 cm and patients 
who could sustain surgery. The patients with 
metastatic malignancy and recurrent disease were 
excluded from the study. Non-probability, 
consecutive sampling technique was adopted. All 
patients planned for reconstruction underwent 
detailed history, examination and workup 
including; baseline investigation, incisional biopsy 
for diagnosis, evaluation of cardiac and respiratory 
status, staging and screening CT scan head and 
neck, chest and ultrasound abdomen. All 
oncological patients were discussed in 
multidisciplinary meetings including plastic 
surgeons, ENT specialist, radiologist, pathologist 
and oncologist.  

All patients were reassessed on OT table 
(Figure-1), planned for extent of resection, flap 

markings and pattern of osteotomies. Patients were 
placed in supine position and general anaesthesia 
was given. Tracheostomy was done in all cases by 
ENT team followed by wide local excision of the 
tumour and supra-omohyoid /radical neck 
dissection depending upon the stage of disease. 
Simultaneously, the flap was planned and marked 
(Figure-2). Incision was made over the marking, 
the perforator in lateral inter-muscular septum 
was identified and preserved for skin paddle. 
Peroneus longus and brevis were detached from 
fibula, leaving the periosteum intact (Figure-3). 
About 0.5 to 1 cm of soleus muscle was taken for 
perforator safety posteriorly. Distal and proximal 
osteotomies were done to mobilize the fibula and 
held with bone clamps for traction. Pedicle was 
identified distally, ligasure clamps were applied 
and cut in continuity. The flap was harvested over 
the peroneal vessels, osteotomies, if required, 
were done before pedicle division and left in situ 
till the resection was completed (Figure-4).  5000 
IU of heparin was infused one minute before 
pedicle division with micro-scissors. The flap was 
anastomosed in neck with one artery and two 
veins after dissection of recipient vessels.  

The neo-mandible fixation was done with 
miniplates and screws (Figure-5). Flap in-setting was 
done while maintaining internal oral lining with 
either buccal mucosa or skin paddle and outer skin 
coverage. The neck wound was closed in layers after 
placing redivac drain with vicryl 3/0 and prolene 5/0 
respectively (Figure-6). Donor site was closed over 
redivac drain, after ensuring haemostasis. Split 
thickness skin grafting was done, if donor site was 
unable to close and POP back slab applied.  Post 
operatively the patients were managed in ICU with 
injection clexane 60 mg in divided doses daily. Flap 
monitoring was done every 2 hours in first 24 hours 
followed by 4 hours monitoring in next 48 hours. 
Nasogastric feeding was done for first 5 days 
followed by oral diet. Drains were removed when 
discharge was less than 10 ml/day. Patients who 
underwent smooth recovery were discharged on 14th 
post-operative day. 

After the discharge from the hospital the 
patients were called for first follow up in OPD after 2 
weeks and subsequent follow up after one month. Post-
operatively oncological patients received radiotherapy. 
All the information was collected through a specially 
designed Pro forma.  

All the data was entered and analysed through 
SPSS-20. The qualitative variable like gender, mode of 
presentation, pattern of reconstruction and 
complications were presented as frequency and 
percentage. 
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Figure-1: Pre-operative 

 

 
Figure-2: Markings of flap 

 

 
Figure-3: Mobilization of fibular flap 

 

 
Figure-4: Osteotomies for neo-mandible 

 
Figure-5: In-setting of neo-mandible with micro-

vascular anastomosis 
 

 
Figure-6: Final closure of wound 

 

 
Figure-7: Follow-up at 3 months 
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RESULTS   
Out of 57 cases, 38 (66.6%) were male and 19 
(33.4%) were females. Mean age was 56 years with 
range between 28–70 years. Average operative time 
inclusive of resection and reconstruction ranged 
between 8–11 hours as shown in table-1. 

Out of total 57 cases, 52 (91.2%) cases were 
of head & neck malignant tumours, 3 (5.2%) were 
post traumatic defects, all due to high velocity bullet 
injuries, 2 (3.5%) cases were of ameloblastoma of the 
mandible as shown in Figure-1. 

 

Table 1: Demographic statistics 
Number of 
patients 

Gender  
Mean 
Age 

Average  
op time 

Male Female 
57 

38 (66.6%) 19 (33.4%) 
56±3 
Years 

8–11  
hours 

 
 

 
Figure-1: Pattern of segmental loss 

 
Reconstruction was done with Vascularized free 
fibula in 57 cases. Thirty-one (58%) of 57 free fibula 
required 2 osteotomies, whereas 26 (42%) needed 
single osteotomy. 48 (75%) of 57 fibular flaps were 
osteo-cutaneous with a skin paddle ranging in size 
from 6×6 cm to 9×15 cm, whereas 9 cases (25%) 
were only osseous as shown in Figure-2. 

 

 
 

Figure-2: Pattern of Reconstruction 

Flap failure was observed in 1 (1.75%) patient, which 
was detected within first 12 hours after the surgery. 
Patient was immediately explored. Cause of the 
failure was vessel wall atherosclerosis. Successful re-
anastomosis was fashioned. Recurrence was observed 
in 1 (1.75%) patient, on first month follow up. It was 
due to aggressive Squamous cell carcinoma 
confirmed on histopathology as well. Bone exposure 
was seen in one 1 (1.75%) patient. it was initially 
oro-cutaneous fistula which subsequently ended up in 
bone exposure. Minor complications are shown in 
Figure-3. There was no major donor site morbidity 
recorded during hospital stay or in follow up. 
Overall, the patients were satisfied with the function 
and aesthetics of the Flap. 
 
 

 
Figure-3: Complications of Surgery 

 

DISCUSSION  

Reconstruction of mandibular defect after resection 
or loss is of major significance as it involves loss 
of both form and functions. Anatomical, functional 
and aesthetic functions should be kept in mind 
while planning for mandibular reconstruction. 
Facial contours and jaw lines must be maintained. 
Normal speech, deglutition and movements of the 
jaw and upper aero-digestive functions have to be 
ensured. Aesthetic units should be maintained with 
minimal donor site morbidity. There are many 
reconstructive options available, from alloplastic 
bone substitutes to the autogenous bone grafts; the 
best suited reconstruction option for a particular 
patient varies depending on patient functional 
status. In addition to above aspects the ideal 
reconstruction should be safe, reliable, predictable, 
single stage procedure with minimal morbidity and 
no mortality.  

Vascularized free fibular flap is widely 
used in reconstructive maxilla-mandibular surgery 
because of its advantages compared to others such 
as length and shape of the bone, good blood supply 
and low donor site morbidity.8,9 Free fibula as an 
effective reconstructive option for mandible was 
first described by Hidalgo in 1989.10 The major 
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advantage is that it provides a long segment of 
bone, up to 25 cm in length that can tolerate 
multiple osteotomies without compromising its 
blood supply.11 Fibula receives segmental and 
intra-osseous branches from peroneal (90–95%), 
post-tibial and tibio-peroneal truck necessitating 
provision of skin paddles. Another major 
advantage of the fibula flap is the ability to use a 
two-team approach, where the resecting and 
reconstructive teams are able to work 
simultaneously, as the fibula is far from the head 
and neck. Re-innervation of free fibula flaps is 
possible, using the lateral cutaneous sural nerve as 
the target for Neurotization.  

Literature search for the local studies 
published from other centres of Pakistan revealed 
the work of Hyder A et al, who published their 
data of Plastic & Reconstructive Surgery 
departments of Dow university of Health sciences 
& Dr Ruth K. M. Pfau Civil Hospital, Karachi. In 
their total of 15 patients, only 2 had completed 
while other 2 had partial flap failure. Similar to our 
study, they also observed 1 wound dehiscence and 
1 oro-cutaneous fistula. There was very low donor 
site morbidity. They concluded in the favour of 
free fibula flap technique in terms of function, 
cosmesis and lesser donor site post op 
complications.12  

Micha peled et al published their series of 
13 cases of mandibular reconstruction using free 
fibula vascularised flaps. Their two flaps were lost 
while wound dehiscence of donor site was 
encountered in four cases. In our study, only one 
flap was failed out of 57 cases, while minor 
complications of wound dehiscence were observed 
in only one case.13 

Guerra MF et al published their work of 
mandibular reconstruction with vascularized free 
fibula flap. They presented data of 26 cases. Their 
success and complication rates are almost similar to 
our study data. There was flap failure in one case and 
minor complication like partial skin island necrosis in 
one case. There was no post-operative functional 
complication in the leg as well.14 

Colletti G et al published their experience 
of 99 cases of free fibula flap for mandibular 
reconstruction. Like our study, their data also 
reflects high success rate of this technique. 90% of 
their flaps were totally successful while 7 flaps 
were completely failed, while skin paddle necrosis 
was seen in 3 cases. In our study we had only one 
flap failure in 57 cases. So, our flap success rate is 
also more than 90%.15 

Pellini R et al presented their data of 41 
patients of fibula free flap. Four cases were picked 
in post-operative period having venous impairment 

in the flap requiring re-intervention, while three 
flaps were completely failed. Rest of the study 
population had successful recovery similar to our 
study cohort.16 

In another study published by Bhuju KG 
et al, they reviewed 63 cases of fibular flaps. They 
had 100% success rate in terms of flap survival 
almost similar to our study. Moreover, they did not 
observe any long-term disability over donor site. 
They concluded this technique to be highly 
consistent in terms of functional and aesthetic 
terms.17  

CONCLUSION  

Free fibular flap shows good functional results 
with a high degree of consistency, and acceptable 
complications rate, so it should be the first choice 
for mandibular reconstruction. 
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