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CONSTRUCTION OF AN ORBITAL PROSTHESIS USING 

MAGNETS FOR RETENTION. 

INTRODUCTION: 

Each year a considerable number of people acquire facial defects as a result from 

malignant disease, trauma and congenital deformation.  Plastic surgery can help to restore 

some lost tissue, but cases where radical surgery is needed they cannot replace the lost 

tissue in a way, which creates an acceptable illusion of normal appearance. 

Add to this the fact that in some cases the age and general medical condition of the 

patient may also contra-indicate major reconstructive surgery, then a major void appears 

in their treatment.  It therefore follows that these patients should be offered prosthetic 

rehabilitation as an alternative to help fill this void
1
.   

 

PATIENT HISTORY: 

The patient is a 60-year-old male, that life and work in Khayelitsha.  The patient is 

asthmatic and also suffers from type 2 diabetes.  Dorland described type 2 diabetes is the 

most common form of diabetes and normally occurs among patient above the age of 45 

years and this is normally when either the body does not produce enough insulin or the 

sells ignore the insulin.  When glucose builds up in the blood instead of going into the 

cells, it can cause two problems: 

� Right away, your cells may be starved for energy, or 

� Over time, high blood sugar levels may hurt your eyes, kidneys, nerves or heart
2
. 
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MEDICAL CONDITION: 

In August 2001 the patient went to Tygerberg Hospital after he lost sight in his right eye.  

After thrall testing he was diagnosed with Mucormycosis, also known as Zycomycosis.                                                                     

In Medlineplus, a medical encyclopedia, decribed Mucormycosis as a fungal infection, 

infecting the sinuses, brain or longs.  This fungus is frequently found in the soil and 

amongst decaying vegetation.  Most people are exposed to these fungi on a daily basis, 

but people with immune disorder may be susceptible to infection more easily.  Conditions 

most commonly associated with mucormycosis include diabetes, chronic steroid users, 

organ transplantation, leukemia and AIDS
3
. 

 

SYMPTOMS: 

� Eye swelling, 

� Protrusion of the eye orbit, 

� Dark nasal eschar, 

� Redness over the skin overlying sinuses
4
.  

 

POSSIBLE TREATMENT: 

The mainstay of treatment for murcomycosis is early surgical intervention to remove all 

necrotic and infected tissue along with intravenous antifungal therapy.  Surgical removal 

of involved tissue is critical and will frequently lead to disfiguration of the face because it 

may involve removal of the palate, nasal structures or eye structures.  In September 2001 

the patient was scheduled for surgery to remove the infection.  A large piece of his right 
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nasal cavity as well as his right eye and the necrotic tissue had to be removed behind the 

right eye
5
.   

 

POSIBLE TECHNICAL TREATMENT OPTIONS: 

There were only two technical options considered in this case. 

1. The construction and placing of a prosthetic eye, or 

2. The construction of an orbital prosthesis, by placing implants in the eye bone 

structure and using either ball, retentive clips or magnets for retention. 

 

Prosthetic Eye. 

Advantages:  Aesthetically pleasing and hygienic. 

Disadvantage:  The prosthetic eye is quite expensive (R 1500) and for a person with a 

low income, it might be difficult to afford, but it is less expensive than the placing of 

implant and the construction of the orbital prosthesis. 

 

Orbital Prosthesis. 

Advantages:  Aesthetically pleasing, very hygienic because the prosthesis can easily be 

removed for cleaning and placed back into its position. 

Disadvantages:  Need a very good retention system to keep the prosthesis in position and 

for that you will need to place implants.   The prosthesis can also loose its color stability 

and retention failure can also occur over a sertion period of time.  The process for implant 

placement can also be expensive.  Private hospital and surgical cost can be up to R3000-

00 only for the implant placement.  
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But because of the large infected area that had to be removed, it was realized that it 

would be impossible to place the prosthetic eye in the eye structure, because it will only 

fall back into the nasal cavity.  Therefor the only option left was the construction of an 

orbital prosthesis.  The use of implants to hold the orbital prosthesis in place was the only 

option left, but the attachment needed for retention still had to be decided on. 

 

Retentive clips: These clips are metallic or plastic and snap over a bar used as a 

superstructure connected to the implants.  These clips have more retention ability in terms 

of breakaway retentive forces than magnets and ball attachments but the clips and ball 

attachments tend to wear at a faster rate than magnets.  These clips are the best to use 

when large prostheses should be held in place.  

 

Ball attachments: 

 

These attachments can be metallic or plastic.  Can be used in shallow defects, because 

they take up little space behind the prosthesis.  It is imperative that three implant pods are 
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used to provide for proper retention and stability, but as previously stated the ball 

attachments wear faster. 

 

Magnets:  

 

 McKingsry, stated that any orbital defect with implants in the upper and lower orbital 

rim, individual magnet system should be used.  It is especially recommended when there 

is a shallow defect with insufficient space for a bar or clip construction.  This system 

allows the patient to easily remove and clean the prosthesis before replacing it.  Magnets 

does not corrode that easily in the facial areas but it should be kept in mind that it does 

lose its retention over a period of time, but it can also be replaced very easily
6
. 

 

CHOSEN TECHNICAL TREATMENT OPTION: 

It was decided that the magnet system was going to be used to keep the prosthesis in 

place, because the prosthesis is very small, light in weight, little space for a bar or clips, 

and because it was not going to be used in the mouth it will also not corrode that easily.  

The magnets are also easily replaceable if needed.               
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PLACEMENT OF IMPLANTS: 

Two 4x3.75mm extra-oral hexed implants were placed on the upper eye rim and one 

6x3.75mm extra-oral hexed implant was placed on the lower rim of the eye structure.  

After a six weak period of healing it was noticed that the tissue between the bone and 

skin surface was to thick or too much tissue was left behind after implant placement and 

for that reason impression posts were used as healing caps.  Also at this time the first 

impression should have been taken, but it was realized that one of the implants was not 

firmly attached to the bone. 

 

 For this reason it was believed to be best to open the tissue area where the implants were 

placed and determine why the implant was still loose in the bone and also to remove 

more of the tissue between the bone and the skin surface. 

 

During surgery no problem could be observed and it was thought to be best to leave the 

implants as it is and too continuous with the treatment. A stent was also constructed for 

the surgery to push back the tissue and allowing for more space in that area. 
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FIRST IMPRESSION: 

After the surgery a 2-week healing period was allowed for before the fist impression was 

taken to allow for the construction of a Special tray.  The eye area was first sealed to 

prevent the impression material from running into the nasal cavity area. 
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  The impression was casted in stone and the special tray was constructed from self-

curing polymer and monomer.  After the construction of the special tray the final 

impression can be taken. 

 

FINAL IMPRESSION:  

 A problem was observed before the final impression was taken that the implant placed 

on the lower orbital rim was positioned at an angle that would make it impossible to take 

the impression once.  Therefor a double impression taking technique was used to take the 

impression.  Two impression posts were screwed onto the two implants placed in the 

upper orbital rim and a healing abutment in the implant placed in the lower orbital rim. 
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An impression of that section of the face and orbit was taken and the impression post 

screws were loosened to allow removal of the impression after the material has set.  The 

healing abutment on the implant in the lower orbital rim was removed and impression 

post was placed on the implant.  Putty was used to take an impression of the lower 

implant position.  As the impression posts were removed they were replaced with 8.5mm 

standard abutments and plastic healing caps were screwed into the abutments. 

  

CASTING OF IMPRESSION: 

4.5mm brass abutment analogues were positioned and tightened to the impression posts 

that are fixed in the impression material and casted in stone. 

 

After the stone has set the impression post screws were loosened and the impression 

removed from the working model.  A hole were then made with a bur where the lower 

abutment analogue should be position and placed in position with the help of the 

impression taken with the putty.  The analogue was fixed to the cast with stone.  Magnet 

keepers are placed in the analogues to allow for attachment of the neo-mini magnets. 

 

ALIGNMENT OF THE PROSTHETIC EYE: 

This procedure is very critical, because the eye must be exactly in the right position or the 

prosthesis will look strange and unreal.  This incorrect alignment will also prevent a 
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correct carving in relation to the natural tissue.  With the magnet keeper attached to the 

analogues and the neo-mini magnets attached to the keepers on the cast it allow base 

plate wax to be adapted on the cast were the eye should be and soft red wax is placed into 

the defect.  This soft red wax allows the eye to be repositioned to get it seated correctly.  

A profile gauge is used to obtain the approximate depth position of the prosthetic eye.  

The interpupillary distance between the eyes is measured with a pupillometer.  You read 

the distance and move the prosthetic eye accordingly
7
. 

 

If the position of the prosthetic eye is correct you can continue with the waxing up of the 

prosthesis in wax to simulate the left eye of the patient.  If correct the prosthesis can be 

flasked.  The edges of the prosthesis are flexed inwards to ensure a tight fit against the 

tissue when fitted.  The prosthesis is flasked in stone.  The prosthesis is cured with a 

silicone elastemer to give the prosthesis a very natural appearance.  At deflasking the 

prosthesis is very carefully removed and clean with acetone.  The final procedure that 

follows is the placement of the eyelashes.  This is done using a needle fork to place the 

hair into the eyelash, and it is then cemented to the prosthesis.  The eyelashes or hair 

should be longer than the patients to allow trimming back of the hair to the correct length.  

Now the prosthesis is ready for placement
7
.    

  

CONCLUSION: 

If the prosthesis is correct and aesthetically pleasing it can restore the patient’s self-

confidence and allow him/her to continue with their lives.  It is therefore of great 
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importance that the technician does everything in their power to do their best for each 

individual case to restore the patient’s appearance.   

 

REFERENCES: 

1. Piff, C. Proceedings of the international Congress on Maxillofacial Prosthetics and 

Technology. 1983. 

2. Dorland, M.G. ILLUSTRATED MEDICAL DICTIONARY. 29th Edition. London: 

W.B. Saunders Company, 1994: 1138-1139. 

3. Fungal infection in Neuroland. Neurology information for physicians and health 

professionals at: http://neuroland.com/id/fungal_inf.htm 

4. The World Wide Intensivist: Mucormycosis at: 

http://www.anaesthetist.com/icu/infect/fungi/mucor.htm 

5. Orbital and Eye Infections including Ophthalmic Plastic & Reconstructive Surgery at: 

http://www.eyeplastics.com/topics/infections/infections_mucor.htm 

6. McKingsry, R.E. FUNDAMENTALS OF FACIAL PROSTHESES, Arlington: ABI 

Professional Publications, 1995: 169-170. 

7. Thomas, K.F. Prosthetic Rehabilitation, Chicago: Quintessence Publishing Co. Ltd, 

1994: 115-122. 


	Recommended Citation
	Cape Peninsula University of Technology
	Digital Knowledge
	1-1-2002

	Construction of an Orbital Prosthesis using Magnets for Retention
	W.F. Coetzee


