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Fabrication of an Implant Retained Full Lower Denture 

 

Summary 

 

A mandibulectomy was performed to remove the patient’s tumor. There after various 

systems were used to reconstruct the lost bone, without any long term success. The 

patient then consulted specialists at Tygerburg hospital where it was decided upon to 

perform a fibular-free-flap. The prosthesis to be fabricated will be a full lower denture 

supported by implants and retained by a metal substructure with screws.  

 

Patient’s History  

 

The patient was diagnosed with a tumour in 1997, unfortunately the original flies were 

lost hence we were unable to establish what type of tumour the patient had. The surgeons 

performed a mandibulectomy to remove the tumour. The mandible was sectioned at the 

base of the angle of the mandible at both sides. A K-wire prosthesis was placed to replace 

the lost bone.  

 

In the beginning of 2003 the patient was admitted to Tygerburg hospital as the patient 

had developed an infection. The K-wire was then removed and a reconstruction plate 

with 6 screws was placed.  
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A year later the patient consulted surgeons at Tygerburg hospital and it was decided that 

a fibular free flap was to be performed. The operation was performed two weeks later 

with great success. The patient was then referred to a speech therapist. The patient was 

asked to return of a check-up in four months time.  

 

The patient then returned for her check-up and it was found that the oral mucosa had not 

fully healed. The patient was then referred to the plastic and reconstruction department of 

the Tygerburg hospital. The patient was then asked to return for a check-up in November.  

 

The patient then returned in November where it was found that all the wounds had fully 

healed. It was then decided that impressions would be taken of the patient’s mandible and 

maxillae after which the screws will be removed.   

 

This is currently where the case has progressed to; the patient is now ready for the 

placement of the implants. When the implants have healed an appliance will the be 

fabricated for the patient.
1
  

 

Possible Treatment Plans???????? 

 

There is only one type of prosthesis that will be relevant in this case, a full lower denture 

which is supported on implants; however there are many different ways in which to 

attach the denture to the implants.
2
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The possible attachments that could be used to secure the denture to the implants include 

screw attachments, bar and clip attachments, stud attachments and magnetic attachments. 

All of these attachments have their own advantages and disadvantages.  

 

The dental team consisting of the, maxillofacial surgeon, dentist and dental technician 

decided that a screw retained full lower denture was the appliance of choice. They arrived 

at this decision by taking the patient’s oral hygiene, stability of the appliance and the cost 

of the appliance in to account. The advantages of this appliance are that it is stable, with 

excellent retention resulting in the prosthesis being very comfortable for the patient to 

wear. 

 

Fabrication of the Appliance    

 

The dentist takes impressions of both the dental arches after which models are cast by the 

dental technician. Special trays are then fabricated on the primary models by the dental 

technician and then sent back to the dentist. Final impressions are then taken by the 

dentist and sent back to the dental laboratory where the models are cast.  

 

A lower record block is then fabricated on the lower model to establish the jaw 

relationship. The dental technician then articulates the models. A diagnostic set-up of the 

full lower denture is then completed. The purpose of the diagnostic set-up is to establish 

the ideal placement of the implants in relation to the denture as well as the ridge. The 

diagnostic set-up is then waxed-up to resemble that of the natural ridge. Once the 
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diagnostic set-up has been approved by the dentist and surgeon the dental technician then 

duplicates the lower model with the diagnostic set-up in place. A clear acrylic surgical 

stent is then fabricated on the duplicated model.   

 

The dental technician then drills parallel holes into the stent as indicated by the surgeon. 

The number and placement of the guide holes will differ from case to case. These guide 

holes aid the surgeon in drilling the holes, needed for the implants, parallel to each other. 

The surgeon then inserts the into the holes that have been drilled into the patient’s bone. 

Healing caps are then placed on the implants and allowed to heal.  

 

Once the implants are healed impressions are then taken again and a special tray is 

fabricated on the primary model. The special tray is fabricated in such a way as to 

accommodate the impression copings. A final impression is the taken and a final model is 

cast with the impression copings and brass abutment replicas in place.
3
  

 

A metal substructure is then designed using the diagnostic set-up. When the design has 

been finalised the substructure is then fabricated in wax. The completed wax substructure 

is then sent to the dentist where the fit of the substructure is checked on the actual 

implants in the patient’s mouth. If the dentist is completely satisfied with the fit of the 

substructure it is then sent back to the laboratory. The dental technician then sprues the 

wax substructure and invests according to manufactures instructions. The investment is 

then placed in the furnace and when the furnace reaches the correct temperature the 

substructure can the be cast.  
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The casting can be devested and sandblasted once it has cooled down to room 

temperature. The casting can then be checked for any imperfections such as porosity, 

bubbles or any signs of an miss-cast. The fit of the metal substructure is then checked on 

the master cast, the fit should be completely passive.
3
 There after the inferior surface of 

the substructure is polished to a high-shine with no scratches or burr mars. The 

substructure is then sent to the dentist and the fit is checked in the patient’s mouth.  

 

The substructure is then sent back to dental technician so that the acrylic teeth can be set-

up on the metal substructure. The set-up is also waxed-up to full anatomical contour and 

sent back to the dentist. If the dentist and patient are satisfied the try-in is sent back to the 

dental laboratory. The try-in is then processed so that the wax is replaced by acrylic. The 

acrylic is then trimmed and polished so that no scratch marks are present. The finished 

prosthesis is then set for final placement to the dentist.  
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