Maxillofacial prostheses (I)

Definition: Art and science of dental practice involved in the function and esthetic rehabilitation by artificial means of intraoral and paraoral structures.
Objectives of maxillofacial prostheses:
1. To improve esthetics (Main objective)
Extra/para-oral means have a better impact on esthetics.
2. Improve physical function
3. Raise morals and facilitate cooperation with the society thereby improving psychology
There are two main approaches for maxillofacial reconstruction 
A. Surgical reconstruction 
B. Prosthetic solutions for large defects mainly
NB: sometimes both approaches are used together.
Prosthetic restorations are favored when:
· Recurrence of a tumor is likely 
· There is need to maintain surgical site for recurrence
· Large defects as reconstruction of large defects is difficult, time consuming and technically difficult.
· When defect tissues are heavily irradiated (posing a risk of osteoradionecrosis for example)

Para oral defects
· Nasal 
· Auricular
· Orbital
Ideal biological properties of materials used for maxillofacial prostheses 
· Non-allergenic
· Cleansable with disinfectants 
· Color stability (resistant to external pigmentation from diet, dust, air)
· Inert to solvents and skin adhesives 
· Resistance to growth of microorganisms
Ideal physical and mechanical properties of materials
· High edge strength (to get prosthetic material flush with normal adjacent skin, we need to make edges thin)
· High tear strength
· Softness and compatibility to tissues
· Translucent and allows coloration as desired
Ideal processing properties of materials
· Chemically inert after processing
· Ease of intrinsic and extrinsic coloring
Extrinsic coloring is applied after attachment of the prosthesis to its allocated place on the face and thus allows for better shade match and superior esthetics.
Intrinsic colorants are added during mixing of the material.
If you can get a material that is amenable to both intrinsic and extrinsic coloration that would be ideal.
· Commercially available colorants
· Long working time
· No color change after processing (UV light as an example)
Materials in use 
1. Methylmethacrylate (MMA)
2. Polyurethane
3. Silicones
MMA
Desirable properties
· Durable
· Color stable
· Adjustability (can be relines or repaired)
Undesirable properties
· Rigidity
· Water sorption (associated with an increase of 0.5% in weight after one week increasing strain on method of retention
Silicone elastomers
Desirable properties
· Flexible
· Adaptable to both intrinsic and extrinsic coloration (better esthetics)
· Acceptable initial appearance 
Undesirable properties
· Excessive shrinkage
· Plasticizer migration and loss resulting in discoloration
· Edges tear easily
Polyurethane elastomers
Desirable properties
· Can be made elastic without compromising strength 
· Can be colored extrinsically and intrinsically 
· Superior cosmetics results can be obtained
Undesirable properties
· Not color stable when exposed to UV light
· Difficult and sensitive to process (exact measurings are necessary)
· Poor compatibility with adhesive systems

Methods of retention
1. Skin adhesives
2. Engagement of undercuts (often not enough and need to be supplemented with the use of glasses)
3. Osseointegrated implants
Problems encountered with:
· Skin adhesives
Discoloration, tear and loss of efficiency at the peripheries
· Undercuts
Not always applicable and if they  do exist they cannot often withstand movements of the facial structures
· Implants
4-5 mm high and 4.8-5 mm wide implants are used (almost square shaped) and those are difficult to place due to the inherent difficulty of finding appropriate bone density in the skull (as often bone is really thick)

Restoration of auricular defects  
Whenever you can, always preserve the tragus as it aids in orientation of the prosthesis and improves esthetic result (more natural-looking)
Restoration of nasal defects
Engagement of undercuts (especially with silicones as they deform and then return to their original shape hence engaging undercuts effectively)
No single case of nasal defect is similar to the other (size, partial vs total rhinectomy, whether nasal floor involved or not)
If you end up having enough surface area of uninvolved skin, use skin adhesives alone.
Craniofacial implants can also be used (can also be used intra-orally out of the context of nasal defect repair)
Sites of implant placement include:
· Floor of the nose 
· Glabella 
Nasal floor offers better bone type and quality than the glabella. The glabella is associated with more failures.
Inter-implant distance is in the range of 8-10 mm as attachments are to be used in conjugation with the implants. Bar attachments are the ones of choice and these need a minimum of 1.5-2 mm underneath them for hygiene accessibility.
Implants should not be placed too deep and should avoid roots of anterior teeth.
Orbital defects
Implants are never placed medially (thin bone) and they are placed either in the supraorbital rim more towards the lateral to avoid frontal sinuses or in the suborbital rim.
Consequently, CT scans are often needed during the planning phase of treatment.
Glasses borders help mask demarcation line between prosthesis and normal tissues.

Method of master impression making for all paraoral prostheses (in what follows, orbital defects are used for purposes of demonstration only)
1. Drape and level the patient and cover the hair
2. Using a flowy material (polysulfide), apply a thin layer of material to the surface of the skin (any light body elastomeric material can be used but polysulfide gives the advantage of extended working time)
3. Apply an unfolded gauze and adhesive for the particular material used
4. Coat the impression and gauze with a thin layer of polysulfide adhesive
5. As the material is not robust, we use quick setting plaster (impression plaster) or improved dental stone in several layers 
6. Get impression and cast 
Take impression of the contralateral structures to serve as a guide.

Sculpting
1. Select a globe that matches the opposite eye (either readymade or custom) and you can use iris stickers in a variety of colors.
2. Inscribe an arrow or equivalent marker on the undersurface
3. Waxup to fill area on cast
4. Go to the patient to finalize positioning (most work is done during try-in at chairside)  
5. Position globe (Ant/post; vertical; mediolaterally) and you  can use lashes as well for further characterization
Processing
Using the material of choice (acrylic/ silicone..)
Delivery
Glasses frames hide the margins

Life span of such prostheses is not that long with recent studies reporting 1-2 years as a maximum and that a redo is often needed afterwards. Before that, the life span was limited to 6-10 months. The higher longevity is due to introduction of implants and better materials making the use of damaging adhesives less common. We no longer rely on edge thickness for retention of such prostheses.

Intraoral defects
Maxillary defects
· Acquired defects (trauma/ gunshots)
· Congenital defects (Cleft lip and/or palate)

ARAMANY classification of maxillary acquired defects
Class I: resection is performed along midline of maxilla with teeth maintained on one side of the arch
Class II: the easiest to restore.
Single unilateral defect posterior to remaining teeth.
Class III: midline defect of the hard palate that may enclose part of the soft palate. Dentition maintained (fairly easy to restore)
Class IV: surgical removal of entire premaxilla with few teeth remaining posteriorly.
Class V: bilateral posterior surgical defect posterior to remaining teeth (resembling a Kennedy class I)
[image: ]Class VI: rare surgical creation. Often resulted from congenital anomaly or trauma (one case presented experienced osteomyelitis following intubation injury)

Congenital defects
VEAU classification (reference is the uvula)
Class I: velum only cleft
Class II: velum and hard palate
Class III: velum, hard palate and one side of the lip
Class IV: velum, hard palate and bilateral lip
[image: ]
Nowadays, a lot of work is on the surgical management of such defects, leaving little role to prosthetic restoration in the field.

Obturator
Prosthesis used to close a congenital or acquired opening in the palate
Role:
· Obdurate defect
· Restore palatal form
· Aids breathing/ speech
· Swallowing
· Supports oral prostheses
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