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Abstract: 
Background: Frontal bone fractures are relatively rare, comprising just around 5% of all maxillofacial injuries. 
These fractures cause bone deformity which hampers facial aesthetics significantly. These are caused by high 
velocity, high energy impacts. Wide variety of materials is being used for reconstructing the contour deformities 
such as porous polyethylene implants, titanium mesh, various autologous materials. Not many studies are 
available in the literature regarding use of autologous material in frontal bone contouring. 
This study emphasises the importance of the same. 
Aims and Objectives: To study various autologous options used for contour deformity correction.  
Materials and Methods:  The study was conducted in the Department of Plastic Surgery at TNMC BYL Nair 
Ch. Hospital. The clinical series comprises 14 consecutive patients selected by inclusion and exclusion criteria. 
All patients underwent reconstruction using autologous tissue. Evaluation of the same has been done in this 
study. 
Results: All the patients were males with an average age of 30.5 years. 28.5 % of the deformities were caused 
due to accidental fall, and rest 71.5% were due to road traffic accidents. In 4 patients immediate correction was 
done and in 10 patients delayed correction was done. Average time duration was 7 months. In six (42.85%) 
patients a coronal incision was used to explore the defect whereas in eight (57.14%) patients old scars were used 
to approach the defect. In 50% cases cartilage was used, 28.57% cases bone was used and fat 14.28% and fascia 
7.14%. Out of the 14 cases, 1 patient developed cartilage resorption and 1 patient had fat necrosis. Both these 
complications were managed with minor procedures on OPD basis. Rest of the patients had acceptable contour 
with good patient satisfaction. 
Conclusion: With various treatment options available autologous tissue gave results which were simple, 
durable, cost effective and have low risk. 
Keywords: Frontal Bone, Contour Deformity, Autologous Tissue, Cartilage Graft, Fat Graft, Tensor Fascia 
Lata. 
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Introduction

Frontal bone fractures are relatively rare, 
comprising just around 5% of all maxillofacial 
injuries.[1] However unaddressed frontal bone 
fractures with residual defects can leave a patient 
with disfiguring forehead deformities and 
prominent contour irregularities.[2] 

The “Anterior” or “Outer” table of the frontal bone, 
which forms the brow, forehead, and glabella, is 
strong and sturdy, with an average thickness of 4 
mm, but can reach even up to 12 mm. [3]  

This together with the buttressing effect of its 
pneumatisation confers some degree of protection 
during trauma and allows it to resist facial fractures 
more than any other bone in the maxillofacial 
region. The force needed to fracture the frontal 
bone is between 800 and 1600 pounds,[4] which is 

double the force needed to fracture the mandible 
and five times that needed to fracture the maxilla. 
The “Posterior” or “Inner” table is much thinner, 
just 0.1–4.8 mm in thickness, and it forms part of 
the anterior cranial fossa. [5] 

High-velocity and high-energy impacts to the upper 
third of the face as seen in motor vehicular 
accidents are the leading cause of frontal bone 
fractures. Other important causes are high impact 
sports injuries, interpersonal violence, falls from 
heights, and penetrating trauma from industrial 
accidents.[6]  

Wide variety of materials is being used for 
reconstructing the contour deformities such as 
porous polyethylene implants [7], titanium mesh, 
various autologous materials. There is still no ideal 
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implant material for the reconstruction of facial 
contours. Not many studies are available in the 
literature regarding use of autologous material in 
frontal bone contouring. In our study we emphasise 
on the use of autologous materials for contour 
deformity correction. 

Material and Methods 

The study was conducted in the Department of 
Plastic Surgery at TNMC BYL Nair Ch. Hospital. 
The clinical series comprises 14 consecutive 
patients admitted during the period of 2021- 2023. 
The following criteria were used for selection of 
patients- 

Inclusion criteria: Patients with frontal bone 
contour deformity secondary to fracture, Patient 
who are fit for tolerating general anaesthesia (ASA-
1). 

Exclusion criteria: Patients with associated injury 
to the surrounding structures such as orbit, Dural 
tear, brain injury, Patient with comorbidities (such 
as uncontrolled diabetes, Hypertension, Asthama), 
with Bleeding disorders, with seizure, Active 
tobacco consumption  

Operative technique: Informed written consent 
was taken. All cases were operated on under 
general anaesthesia. After exploring the defect 
either via scar approach (fig.1) or bicornal 
approach (fig. 2), all non-viable mucosa and debris 
removed, thorough saline irrigation was done. 

Autologous tissue harvested from different sites as 
shown in table-1 with standard techniques as 
described in literature. Fat and fascia were used in 
small defect(less than 2cm) and cartilage and bone 
grafts were used in larger defects (more than 2cm). 

Table 1: 
Tissue Harvest site 
Cartilage Costal cartilage(5,6th) 
Bone  Fracture bone piece 
Fat  Lower abdomen, thigh 
Fascia Tensor Fascia Lata 
 
Fractured bone pieces aligned with 3-0 
polypropylene suture (fig.3). As per requirement in 
individual case, cartilage contouring done 
according to the defect size and shape(fig.4).  
Fascia and fat are harvested as per the requirement 
of the defect. After tailoring the cartilage and bone, 
the edges were feathered, so that continuity 
between implant and bone was achieved and the 
edges were not palpable or visible any more. 
Anchorage of the cartilage and bone to the native 

frontal bone was done with sutures and miniplates 
& screws. The fat and fascia filled in, 
overcorrecting the defect. Both operative and the 
donor sites were closed in layers. Protective 
dressing was given. First check dress was done 
after 48hours and discharged after that. Oral 
medications were given and patients were followed 
up on OPD basis after 1week, 1month, 3months 
and 6 months. 

 

Figure 1: (Scar approach) 



International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN:2820-2643 

Gupta et al.                                             International Journal of Pharmaceutical and Clinical Research 

1565   

 
 

 
Figure 2: (Bicoronal approach) 

 

 
Figure 3: (Bone fixation) 
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Figure 4: (Contoured cartilage graft) 

 
Results: The results obtained in our study are tabulated in table-2. 
 

Table 2: 
Age(years) Aetiology Presentation time Approach Tissue used complication 
26 Road Traffic Accident 8months Coronal Cartilage - 
28 Road Traffic Accident 12months Scar Cartilage - 
33 Road Traffic Accident 10months Scar Cartilage - 
26 Road Traffic Accident 6months Coronal Cartilage Cartilage resorption 
29 Accidental Fall  Immediate Scar Bone - 
35 Road Traffic Accident 4months Scar Cartilage - 
33 Road Traffic Accident 10months Coronal Cartilage - 
36 Accidental Fall 5 months Scar Fat - 
28 Road Traffic Accident Immediate Scar Fascia - 
27 Accidental Fall 5 months Coronal Bone - 
26 Accidental Fall 9 months Coronal Bone - 
40 Road Traffic Accident Immediate Scar Fat Fat necrosis 
31 Road Traffic Accident 7 months Coronal Cartilage - 
29 Road Traffic Accident Immediate Scar Bone - 
 
All the patients were males with an average age of 
30.5 years. 28.5 % of the deformities were caused 
due to accidental fall, and rest 71.5% were due to 

road traffic accidents. In 4 patients, immediate 
correction was done and in 10 patients delayed 
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correction was done. Average presentation time 
duration being 5.42 months.  

In six (42.85%) patients a coronal incision (Fig. 1) 
was used to explore the defect whereas in eight 
(57.14%) patients old scars (Fig. 2) were used to 
approach the defect. In 50% cases cartilage was 
used, 28.57% cases bone was used, fat in 14.28% 
and fascia in 14% of the cases. Out of the 14 cases, 
1 patient developed cartilage resorption and 1 
patient had fat necrosis.  

Both these complications were managed with 
minor procedures on OPD basis. Rest of the 
patients had acceptable contour with good patient 
satisfaction score being 90%. 

Discussion 

There is still no ideal implant material for the 
reconstruction of facial contours. Not much study 
are available in the literature regarding use of 
autologous material in frontal bone contouring. The 
available literature is discussed as follows; 

A study by Haluk Duman, Mustafa Deveci, Fatih 
Uygur et al. in 1999 states Medpor implant is easy 
to use, readily carved, time saving and does not 
lead to any donor site morbidity [7]. The results 
obtained here were aesthetically excellent. 
However these implants are associated with high 
infection rates around 7.2%, higher implant failure 
as concluded by Ridwan-Pramana A, Wolff J, 
Raziei A, Ashton-James CE et al. [8].A study by 
Chattopadhyay C, out of 35 cases, all titanium 
implants was well tolerated without any case of 
rejection. Success rate for a period up to 18 months 
was 100%. [9] Recent studies have pointed out 
complications associated with titanium such as 
infection, exposure, collection and loosening, 
ultimately requiring implant removal. However, it 
is more related to the timing of procedure related to 
late repair (> 18 months). [10,11]With our patient’s 
affordability (of implants) was one of the limiting 
factors due to which use of autologous tissues was 
considered. They are inexpensive, easy to obtain, 
exhibits good fit and contour, presents no risk 
of disease transmission, and is viable.[12] 
However, there were complications noted with our 
patients, they were minor and managed on OPD 
basis. Patients had good cosmetic appearance with 
90% patient satisfaction rate. 

Conclusion 

Our study gave satisfactory aesthetic results in all 
patients treated for contour deformity with 
autologous tissue. Though use of autografts, 
conventional alloplastic materials such as PMMA, 
porous polyethylene and titanium have been giving 
satisfactory results, search for better and 

biodegradable material for frontal bone 
reconstruction is still under evaluation.  
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