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Summary 

Periodontitis is a result of long term accumulation of plaque and tartar between the tissue 

and the root of the tooth.
1
 The disease involves progressive loss of the alveolar bone 

supporting the teeth and in this specific case may eventually lead to the loosening and 

subsequent loss of teeth if it’s left untreated. This article is about the manufacturing of a 

maxillary and a mandibular prosthesis in order to restore the natural dentition of a fifty-

five year old male with a middle class income, and a history of severe periodontitis.
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Various options of treatments are available for the patient, and is each individually 

discussed. A conclusion is also made on which one best suit the need of the patient, as 

well as which one is most appropriate for his financial situation. 

 

 

 

Introduction 

A comparative study by Muhlemann and Green showed that males between the ages of 

eleven and thirteen are more prone to marginal infections and males between the age of 

thirty and fifty making this patient an ideal example.
2,3

  It was decided by the patient and 

the dentist that the most affordable, suitable and effective option would be to fabricate a 

anterior porcelain fused to metal crown to enhance aesthetics, as well as two posterior 

gold crowns with precision milled shoulder attachments to improve the overall retention 

of the removable cobalt chrome partial denture that replaces the rest of the missing 

maxillary teeth.
6
 For the mandibular arch, a full acrylic denture with selective labial gum 

tinting was fabricated to provide the denture with a more natural and life like appearance. 

 

The patient has been diagnosed with severe periodontitis which lead to the permanent 

loss of some maxillary and mandibular teeth. The need for oral rehabilitation became a 

major reason of concern to the patient mainly for the reason of bad aesthetics, speech 

difficulty and masticatory problems.
3
 The case has been classified as a Kennedy 

classification 3 modification 2.
4
 For this specific case various treatment options were 

available but due to the patient’s financial constraints, some were totally eliminated and 
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the best and most suitable one was chosen to restore the natural harmony and masticatory 

functions. 

 

Before any of the laboratory work could be done, the patient had to receive proper 

cleaning and scaling of the remaining maxillary teeth, being the 2.7 - 2.8, 21-22, 2.5 and 

2.6-2.7 over a period of one month, to improve his overall oral hygiene. All of the 

remaining maxillary teeth were then extracted during surgery due to the severity of bone 

loss as well as all of the remaining mandibular teeth. The patient’s 1.8, 2.1 and 2.7 was 

then also prepared for the cementation process of the various crowns. The various 

treatment options that were available for this specific case were a fourteen-unit upper and 

lower implant-retained bridge, full maxillary and mandibular acrylic dentures, partial 

acrylic and cobalt chrome removable partial dentures and lastly implant-retained over-

dentures.  

 

Option one: Fourteen-unit implant-retained bridge (R 35000) 

The biggest advantage or positive point about a fourteen-unit implant-retained bridge is 

the phenomenal aesthetics and life-like appearance that it possesses. It has an extremely 

satisfying life expectancy of usually ten to fifteen years and, in some situations even 

longer, depending on the quality of the crown. 
8 

 

The biggest disadvantage of this type of oral rehabilitation is the cost and time involved 

for both the surgical placement of the implants as well as laboratory time needed to 

fabricate the metal substructures retaining the porcelain crowns.
9,11

 Poorly designed 
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crowns have the tendency after a period of time to have a grey shine in the gingival area 

due to the metal that shines through the translucent part of the gingival tissue. In most 

situations, this then leads to the need for alteration, or total replacement of, the crown. 

Another common problem is that the patient in some instances can experience pain, 

tenderness and discomfort of the tissues during and after the placement of the implants. 
10 

 

 

 

 

 

 

Fig 1. Implant-retained bridge
1 

 

Option two: Conventional acrylic dentures (R1313) 

 

Conventional acrylic dentures are commonly worn by patients all around the globe, the 

most probable reason being that it is fabricated with strong durable material that can last 

for up to ten years, if not longer, depending on the rate at which the alveolar bone resorps. 

(This is caused by the pressure applied to the bone during mastication) Any denture 

greatly improves the aesthetics of the patient, as well as the overall facial profile of the 

patient regarding the lip and cheek support. 
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The disadvantages of conventional acrylic dentures are that some patients find the 

pronunciation of words to be difficult, the cause probably being the bulkiness of the 

dentures if they are poorly designed. Dentures take time to get used to, and after a period 

of time, the dentures also start to lose their fit, due to the amount of ridge resorption. This 

can be an embarrassment to the patient as the dentures may dislodge at any time. For 

retention purposes, the total surface area of the palate is covered with acrylic but has the 

disadvantage that the patient loses the normal sensation he would have had without 

wearing the dentures, and the hardness of the resin material can cause mouth sores and 

irritation.
10 

 

 

 

 

 

 

 

Fig 2. Full acrylic dentures
7 

 

Option three: Acrylic removable partial dentures (R587) 

Acrylic removable partial dentures is in general much smaller in design, as only sectional 

parts of acrylic are used, mostly in the palatal area, increasing the level of comfort. The 

great flexibility of the stainless steel clasps, provide the removable partial denture with 

great retention, depending on the amount of undercut available on the labial and palatal 
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aspect of the tooth.  Another advantage is that the remaining healthy standing teeth is 

preserved, which helps to slow down the rate at which the alveolar ridge resorps. 

The only disadvantage of acrylic removable partial dentures is that it requires proper 

surveying, designing and planning regarding the positioning and placement of the clasps, 

cause if not the clasps, abrading against the tooth surface can contribute to tooth 

sensitivity. Over a period of time the flexibility of the clasp is lost, causing the partial 

denture to tip and dislodge when unequal forces of mastication is applied. Removable 

partial dentures need to be cleaned on a daily basis, to maintain a good level of oral 

hygiene, because the retentive clasp has the tendency to be food traps. 
7,9,10 

 

 

 

 

 

 

Fig 3. Acrylic partial denture
7 

 

Option four: Cobalt-chrome removable partial dentures (R1977) 

Cobalt-chrome removable partial dentures have the great advantage of being extremely 

biocompatible and hypoallergenic. The cobalt-chrome metal provides the denture with 

extra strength and durabillity, and also contributes greatly to the overall weight of the 

denture. The skeleton design allows for maximum palatal exposure so the patient still has 



Page 7 of 15 

the natural feel and sensation as he normally would have had. The metal design is in 

general, much thinner than that of acrylic removable partial dentures so it has a much 

higher level of fit and comfort, and also a longer life expectancy. Cobalt-chrome 

removable partial dentures can easily be removed for cleaning, and has brilliant stability 

in the oral environment. 

The disadvantages, on the other hand, are that removable cobalt-chrome partial dentures 

are about three times as expensive as acrylic removable partial dentures. Extreme care 

needs to be taken in the design process to ensure a one hundred percent accurate fit of the 

clasps and surface fit. The clasps that serve for retention purposes can in some situations 

be highly unsightly if they are used in the anterior region, so influencing the general 

appearance of the patient.
10,14 

 

 

 

 

  

 Elwin burger 

Fig 4. Cobalt-chrome partial denture 
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Option five: Implant –retained over dentures (R 12 000) 

The last option and probably the most suitable option especially for the mandible is an 

implant-retained over-denture. Implant-retained overdentures are mostly used for 

mandibular cases, as the rate of alveolar bone resorption is much faster than the maxilla. 

 This type of conventional denture is secured to the jaw bone using various implants. It 

has a high life expectancy and brilliant aesthetics. The patient’s natural teeth are 

preserved, and the process of alveolar bone resorption is delayed, so preserving the fit of 

the appliance for a much greater period of time. 

On the other side it has the disadvantage of being more expensive compared to any of the 

other types of dentures and partial dentures discussed. The implant takes time to heal, and 

is only ideal for patients with a good level of oral-hygiene, which makes one wonder if 

this is the most suitable option for this patient. Implants can cause tenderness and 

swelling of the tissue, and can cause irritation and discomfort to the patient.
13,15 

 

 

 

 

 

 

Fig 5. Implant-retained overdenture
7 
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Treatment of choice 

The treatment of choice most suitable for the patient’s condition as decided by the patient 

and the dentist is an anterior porcelain fused to metal crown, for aesthetic reasons in a B3 

shade color; two precision milled posterior gold crowns for a perfect seating and 

improved retention to the cobalt-chrome removable partial denture that replaces the 

missing maxillary teeth. For the mandible, a standard conventional acrylic denture with 

selective labial gum tinting will be fabricated, in order to mimic the natural appearance of 

the tissue and to give the denture a lifelike appearance. If future financial provision can 

be arranged, and the oral hygiene is of a satisfactory condition, the option of a fourteen 

unit implant-retained bridge can be considered. 

 

 

 

 

 

 

          Elwin burger                                                                     Elwin Burger 

 

Fig 6. Porcelain and gold crowns      Fig 7. Cobalt-chrome partial denture 
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Laboratory procedures 

The first step in regards to the laboratory work involves the simple preparation of the 

models. The VMK coping is then waxed-up including a marginal collar to resemble a 

smaller version of the original size of the tooth. The wax coping is then sprued and 

invested, before it is cast and trimmed. The porcelain crown is then manufactured 

following all the basic steps, including the REX- V degas process and, the painting of the 

opaque layer. Once the porcelain is build up to the correct size, shape and morphology, it 

is baked in order to bring the porcelain to life.  

 

The metal collar is then shone to finish of the beauty of the overall appearance of the 

crown. The posterior crowns are then waxed up according to simulate the natural 

morphology of a maxillary permanent molar. The precision attachment is then milled to 

an equal distance taking special care not to mill through the wax unto the model. Upon 

completion the wax crown is sprued and invested using Beauty-cast investment material.  

The investment is left to dry for a time period of forty-fife minutes, before it is placed in 

the furnace to eliminate the wax crown. When the casting furnace has reached the 

required temperature and enough time has been allowed for the mould to heat soak, it is 

cast using the open flame technique. The cast crown is then trimmed and shone, placed 

back onto the model so that it can be duplicated. The model with the crowns in place is 

then left to soak in luke-warm water to eliminate the excess air that is trapped in the 

model. If the model has soaked for about fifteen minutes it is duplicated using a 

duplicating flask. The material is then left to cool and harden for forty-five minutes 

before the model is carefully removed from the mould.   
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Before the model is duplicated it is surveyed using a surveyor, to determine the unwanted 

undercuts on the model. The undercuts is then blocked out to ensure that there is a perfect 

fit of the cobalt chrome removable partial denture clasps. Once the model is poured in 

refractory material, it is then oven dried for a period of forty-five minutes before it is 

dipped into a hardener for ten seconds, and again oven dried for five. The model is then 

cooled down before the cobalt chrome removable partial denture is waxed up according 

to the design decided upon by the dentist and the technologist, to ensure the most natural 

feel in the mouth. Once the design is completed using the various types of appropriate 

waxes, it sprued, either from above or below. Spruing from below(inverted) has a higher 

success rate than spruing form above.  

 

The model with the design is then secured to the rubber base of the muffel before the 

refractory investment material is poured and allowed to dry for forty-five minutes. The 

wax design is then eliminated from the mould using the wax elimination technique. Upon 

proper elimination the mould is placed in the furnace. The furnace is then set to reach a 

temperature of one thousand and fifty degree Celsius. Once the desired temperature is 

reached the design is cast using either open flame or the induction casting technique. 

Once the mould has cooled down properly, the chrome is devested, sandblasted and 

trimmed to ensure a hundred percent fit of the cobalt chrome removable partial denture 

on the model. 

Once the appliance has been high shined, the maxillary artificial teeth is set accordingly 

to fulfill the aesthetics and naturally waxed up following the root structure of the patient. 
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A matrix is then fabricated around the various areas of the teeth, so that the wax can be 

eliminated and the filled with a diluted, easy flowing mixture of acrylic resin. It is then 

placed into curing unit to ensure proper polymerization of the resin. The matrices are then 

removed and the acrylic is neatly trimmed and high shined.  

 

Last step in the fabrication process is the manufacturing of the mandibular denture. The 

mandibular teeth are set to be in proper occlusion harmony with the maxillary teeth and 

waxed up accordingly. The denture is then invested using various mixtures of plaster. 

Once the plaster has set completely the wax is eliminated and the gingival areas is tinted 

using different colors of pink, purple and brown heat cure polymer and monomer. The 

tinting is done using the salt and pepper technique. Once done the flasks containing the 

mould is packed with acrylic resin and placed in the curing unit to polymerize. Lastly the 

denture is devested , trimmed and shined 

 

Problems experienced 

The overall success of the prosthesis all depend on the care taken in the planning and the 

fabrication process. Various problems experienced like, the difficulty  in precision 

milling of the posterior gold crowns, patient not arriving for dentist appointments, 

incomplete casting of the cobalt chrome removable partial denture, and poor fitting of the 

chrome clasps around the gold crowns delayed the over all delivery time of the prostheses 

to the patient. The problem of milling was overcome by increasing the thickness of the 

posterior wax crowns, and the incomplete casting simply by re-doing it. The poor fitting 

clasps were adjusted using orthodontic pliers until it fitted properly 
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Conclusion 

Periodontitis is a commonly found oral disease in most instances found in elderly people. 

The main reason for it a result of long term accumulation of plaque and tartar between the 

teeth and gums, and extend downwards between the root of the tooth, and the underlying 

bone. If a disease like in this case continues, eventually so much of jaw-bone near the 

pocket is lost that the tooth becomes mobile and is permanently lost. The final decision 

for the prosthesis greatly depended on the level of the patient’s oral hygiene as well as his 

financial constraints. Various options were available, one being a fourteen-unit maxillary 

and mandibular implant-retained bridge, full acrylic dentures, removable acrylic or 

cobalt-chrome removable partial denture, and implant-retained overdentures. Each 

individual appliance has its own advantages and disadvantages, and based upon that a 

final decision was made by the dentist and the patient that the most affordable, suitable 

and effective option would be to fabricate a anterior porcelain fused to metal crown to 

enhance aesthetics, as well as two posterior gold crowns with precision milled shoulder 

attachments to improve the overall retention of the removable cobalt chrome partial 

denture, replacing the rest of the missing maxillary teeth. For the mandibular arch, a full 

acrylic denture with selective labial gum tinting was fabricated to provide the denture 

with a more natural and life like appearance. 
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