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Abstract  

Maxillofacial rehabilitation is one of the most challenging 

aspects of treatment of a facial or associated structures 

defect. The field of maxillofacial rehabilitations is fast 

growing and so are the materials and techniques. It is most 

essential to be informed with the past present and future of 

the materials and modalities of the maxillofacial 

rehabilitation so as to choose and provide with the best 

available option for a particular rehabilitation. The search 

of an ideal material has made us travel from the wood and 

ivory from ancient times to silicones and much newer 

materials but still a material which fulfills all the 

requirements of being an ideal material has not been 

found. This review is aimed to upgrade the knowledge and 

understanding of the various materials available in present 

and are like to be developed in future for maxillofacial 

rehabilitation. 

Introduction 

Body abnormalities or defects that compromise 

appearance, function and esthetics sufficient to render an 

individual incapable of leading a relatively normal life 

have usually prompted responses that seek to bring the 

person to state of acceptable normalcy. Facial 

disfigurement can be the result of a congenital anomaly, 

trauma or tumor surgery. Surgical reconstruction may not 

be possible owing to size or location of the defect hence 

despite remarkable advances in surgical management of 

oral and facial defects, many such defects, especially those 

involving the eyes and ears, cannot be satisfactorily 

repaired by plastic surgery alone. [1] In such cases, the 

role of  a prosthodontist is crucial and important in 

prosthetic rehabilitation. A facial prosthesis restores 

normal anatomy and appearance, protects the tissues of 

the defect, and provides great psychological benefit to the 

patient. [2] Rehabilitation goals are focused on the 

restorative, supportive, palliative and preventive aspects of 

treatment by the prosthodontist. [3] 

This article focuses on the various materials and their 

implications, which have been put to use for the prosthetic 

rehabilitation of such defects over the time. Facial 

prosthesis were first described by French surgeon 

Ambrose Pare in 1575. And over the years the facial 

prosthetic materials have evolved from earlier prosthesis, 

made from gold, silver, paper, cloth, leather, wrought, 

metals, ceramics, vulcanite, acrylic to latex, polyvinyl 

chloride and copolymers, chlorinated polyethylene, 

polyurethane elastomers, medical grade silicones and 

polyposphazines. [4,5] Maxillofacial prosthetics has been 

described as the branch of prosthodontics concerned with 

the restoration and/or replacement of the stomatognathic 

and craniofacial structures with the prosthesis that may or 

may not be removed on a regular or elective basis. The 

commonly used materials for construction of facial 
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prostheses includes: Acrylic resins and its copolymers, 

vinyl polymers, polyurethane elastomers, and silicone 

elastomers but unfortunately none of them fulfill all the 

ideal requirements for a satisfactory prosthesis. 

Ideal properties of maxillofacial materials for extra 

oral use 

Ideal physical and mechanical properties of the 

maxillofacial materials include high edge strength, high 

elongation, high tear strength, softness, compatible to 

tissue, and translucency. Ideal processing characteristics 

of the maxillofacial materials include chemical inertness 

after processing, ease of intrinsic and extrinsic coloring 

with commercially available colorants, long working time, 

no color change after processing, reusable molds and 

retaining of intrinsic and extrinsic coloration during use. 

Ideal biological properties of the maxillofacial materials 

include Non-allergenic, cleansable with disinfectants, 

color stability, inert to solvents and skin adhesives, and 

resistance to growth of microorganisms. [2,5] 

Materials 

Acrylic resin (Methyl methacrylate resins) 

Use of acrylic resin in maxillofacial prosthesis is old. Use 

of acrylic resin in fabricating prosthetic eye was 

documented by US army at the time of II World war. [7] 

Various types of acrylic resins have been used like heat 

activated, light activated or self/cold activated. But they 

are primarily denture base resin. Their use is limited to the 

area of defects were the underlying supporting tissue is 

minimally mobile. They share common advantages like 

being rigid, easy to place and remove at the defect site, 

good strength, dimensionally stable, color stability, ease of 

rebasing or repairing. But due to its limitations such as 

poor edge strength, poor durability and degradation when 

exposed to sunlight, its use has been limited to ocular 

prosthesis as substructure to silicone prosthesis. [8] 

 

Latexes 

Historically, natural latexes were used as materials of 

choice for maxillofacial reconstruction because the 

material was inexpensive and easy to manipulate but due 

to disadvantages like its poor color stability and easy 

degeneration with time along with poor tear strength, 

reforms in latex were required.[9] Recently synthetic 

latex, a terpolymert of butyl acrylate, methacrylamide and 

methyl methacrylate, was developed, which is superior to 

natural latex. [10] 

Vinyl plastisols 

Vinyl chloride and copolymers were used in 1940 as 

favored materials for external prosthesis. But they lost 

their popularity due to its rigidity as a material. [9] To 

enhance flexibility plasticizer are added which becomes 

the weak link for this material.[8] Chlorinated 

polyethylene were another group of materials used for 

maxillofacial rehabilitation as they shared similar structure 

and properties as vinyl chlorides. These were introduced 

by Lewis and Castleberry. [11]  Chlorinated polyethylene 

elastomer appears to be a suitable substitute for silicones 

for the fabrication of extraoral maxillofacial prosthesis in 

situations where cost of silicone is prohibitive.[5] 

Silicone 

Most commonly used material includes silicone since their 

introduction in this field in 1940s. [12] The use of 

silicones has been undisputed in rehabilitating external 

maxillofacial defects. Silicones are a favored material 

because of various advantages like minimum irritation or 

inflammatory response, can be vulcanized by heat or at 

room temperature and better physical and chemical 

properties.[2] Silicone chemically is a mixture of organic 

and inorganic compounds and termed as polydimethyl 

siloxane. Uniqueness of silicones is that although they are 

just long chain polymer of silicone and oxygen but by 
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altering the length of these chains we can get  fluids, 

resins, or elastomers. [2] 

Silicones can be broadly classified as  

Room temperature vulcanization (RTV) silicones 

As the name suggests the silicone polymers can be 

polymerized at room temperature by condensation. 

Composition includes basic oxygen silicone backbone 

with stannous oxalate catalyst, orthoalkyl silicate 

crosslinking agent and diatomaceous earth as filler. [13] 

Though RTV can be intrinsically stained and are easy to 

manipulate as well as give a good colour match  but still 

they have certain disadvantages like produces by- 

products, curing time is excessively long, relatively low 

tear strength and incapable of maintaining edge resistance. 

[5] 

Examples include Silastic 382,399 MDX4-4210 &Silastic 

891 

Foaming Silicones  

These variety of silicones have property to swell up or 

increase in volume up to 7 times their original volume 

which makes the prosthesis light. The expansion occurs 

due to release of silicone gas on introduction of stannous 

oxalate catalyst. But they have poor properties like poor 

tear resistance & reduced strength. [14] 

Eg. Silastic 386 

Heat-vulcanizing silicones 

Like the name these silicones require heat for 

vulcanization and thus requiring specialized equipment to 

do so. These silicones are not only more opaque but white 

and highly viscous. They are a polydimethyl vinyl 

siloxane copolymer with vinyl side chain. Advantages of 

HTV silicones are better color stability, thermal properties 

and better physical and chemical properties. [15] 

Egsilistic 370,372, PDM silicones. 

Recent advances  

Silicone block co-polymers 

As conventional silicones have some common problems 

like induction of foreign body reactions, poor 

antimicrobial activity at interface between silicone and 

tissue etc. Silicone block co-Polymer can decrease the 

hydrophobic property of silicone improving wettability 

and also reduce chances of soft tissue reactions. an 

example of this is intertwining of poly methyl 

methacrylate into the chains of siloxanes. [16] 

Polyphosphazenes 

Most common drawback of various maxillofacial material 

available is the perfect blend of strength and elasticity. If a 

material has strength, then it lacks elasticity or vice versa. 

With polyphosphazenes this shortcoming was overcome. 

It is made up of polymers ending with hydroxyl group and 

isocyanate group and by altering the number of isocyanate 

group its properties can be changed.[17] 

Pigments used with extra-oral maxillofacial prosthesis 

materials 

Most common material used is undoubtedly RTV silicone 

which is milky white in color or nearly transparent and 

thus to make it appear like skin, coloring agents have to be 

added. The color used for silicones are generally inorganic 

dyes/ compounds like metal oxides. They can be added 

intrinsically or used for surface characterizations once 

base color is achieved. The intrinsic pigments are always 

better as they are permanent and don’t fade away 

easily.[18,19] 

Techniques used in maxillofacial prosthesis fabrication  

Past 

In the past, mostly acrylic prosthesis were made with 

craftsmanship of the operator or with the help of donor. 

The results were not very esthetic and always left the feel 

of a prosthesis. The need to improvement was answered 

by use of silicones but still the replication of lost part was 

largely limited to hand crafting the missing part. [20] 
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Present 

Presently, with advances in the field of radio imaging and 

with digitalization of dentistry as a whole, use of CBCT 

and other radiographic means have increased many folds. 

The increased efficiency to evaluate bone has led to 

increased use of implants in the maxillofacial 

rehabilitation which has overcome the problem of 

retaining the prosthesis in critical areas like ear or orbit. 

The used of 3D printing has made possible to mimic and 

replicate contralateral vital structures reducing the 

discrepancies incorporated by hand crafting. [21] 

Future 

Future hold a plethora of opportunity, the need to make a 

maxillofacial prosthesis appear life like doesn’t stop at 

making it cosmetic sound. A prosthesis which functions 

like the original is what we should be aiming at. A nasal 

prosthesis which can regulate the airflow, and orbital/ 

ocular prosthesis which replicates the movement of 

contralateral eye etc is what we should be targeting at in 

the future. Impression making procedures with various 

materials will be primitive in future as equipment like, 

3dMD face™ system have already being developed. 

These systems record the 3D images of the defect and 

makes it easy to rehabilitate and match. Tissue 

engineering is another field were trials are ongoing to 

regenerate lost parts which may eliminate need of nonvital 

prosthesis in future. [22-24] 

Conclusion 

With increasing number of head and neck cancers, trauma 

due to road traffic accidents etc, there is increase in 

demand of maxillofacial prosthesis. Till now, no material 

satisfies the ideal requirements of maxillofacial prosthesis 

and has their own advantages and disadvantages. Thus, 

future research should concentrate on improving the 

physical and mechanical properties of material so that it 

should behave more like human tissue and finding color 

stabilizing agents to obtain ideal human skin color match.  
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