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Rationale for dental implants 
S. Jivraj1 and W. Chee2

The clinical replacement of lost natural teeth by osseointegrated implants has represented one of the most significant 
advances in restorative dentistry. Two decades ago, a majority of dentists were sceptical about implants and rejected them 
entirely. Today it is rare to find a practitioner who does not work with dental implants or who is not actively participating in 
one of the many seminars or courses offered by universities, professional societies and implant manufacturers.1  

I N  B R I E F  

● Dental implants are a more conservative long term option than long span 
bridges.

● Placement of dental implants serves to preserve bone. 
● Dental implants can provide posterior support. Removable partials dentures do 

not provide posterior support long term.
● Dental implants are resistant to disease. 

Compared to all other dental disciplines, implant 
dentistry has enjoyed far more innovation and 
progressive development in recent years. Indeed 
in this regard are the developments of new 
implant systems, the propagation of new and 
improved diagnostic procedures and the intro-
duction of novel surgical techniques. Technical 
procedures have also advanced from the intro-
duction of state of the art CADCAM technology to 
improve prosthodontic precision of fit and allow 
restoration of implants in non-ideal positions. 

The goal of modern implant dentistry is no 
longer represented solely by successful osseointe-
gration. Today clinicians can prescribe the use of 
implants with the knowledge and confidence that 
they will predictably integrate into the jaw bone. 
In order to claim success the definitive restora-
tions must restore the patient to normal contour, 
function, aesthetics, speech and health. 

The clinical success of implant therapy in 
edentulous and partially edentulous patients is 
well documented2,3 and many clinicians real-

ise the benefits of adopting implant therapy in 
their practices. Implant therapy offers many 
advantages over conventional fixed or remov-
able treatment options and in many cases is the 
treatment of choice. However, many clinicians 
still do not use implant therapy and choose 
instead to prepare teeth for fixed partial den-
tures. To obtain optimal aesthetic results with 
fixed partial dentures, a significant reduction 
in the amount of tooth structure is necessary, 
occasionally predisposing to endodontic, peri-
odontal and structural sequelae.

The increased need and advantages of 
implant supported and retained restorations are 
a result of many factors which can be divided 
into four categories:
1. Preservation of tooth structure
2. Preservation of bone
3. Provision of additional support 
4. Resistance to disease.

Each of the above points will be addressed in 
this article.

PRESERVATION OF TOOTH STRUCTURE
Fixed partial dentures have been considered the 
standard of care prior to the advent of implant 
therapy. As mentioned previously, a significant 
amount of tooth structure needs to be removed for 
an aesthetic outcome (Figs 1 and 2). This removal 
of tooth structure compromises the longevity 
of the tooth and can in some instances result in 
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endodontic, periodontal and mechanical compli-
cations. The long term survival of fixed partial 
dentures has been reported to be 87% at 10 years 
and 69% at 15 years.4 Factors that predisposed 
to failure included non-vital anterior abutments 
and pier abutments. Likewise, teeth that are pulp 
capped are at high risk for requiring endodontic 
therapy and make poor choices for abutment teeth, 
as any subsequent endodontic treatment would 
remove additional tooth structure necessary for 
long term stability of an FPD. Studies surveying 
survival  of single tooth implant supported resto-
rations are not so abundant. One study5 compiled 
all available studies from 1981 to 1997 published 
in English. It reported types of complications 
related to types of prosthesis, arch, time, implant 
length and bone quality. In comparison to other 
prosthetic designs implant single crowns had the 
lowest failure rate at 2.7%. They also reported that 
most failures occurred within the first year and 
implant loss was significantly lower in the subse-
quent second and third years. This tells the clini-
cian that once the restoration has passed the first 
year in service it is likely to survive a considerable 
length of time. Naert et al.6 also reported a cumu-
lative success rate of 96.5% over an 11 year period 
and there are numerous other studies alluding to 
the longevity of single unit implant restorations.7-9 
Single tooth implant survival has been demon-
strated to be the most predictable method of tooth 
replacement. There have also been no reports of 
loss of adjacent teeth when single tooth implant 
restorations have been undertaken; this is vastly 
different to when treatment is rendered with a 
FPD which may require the span to be extended 
further, additional endodontic and periodontal 
treatment thus further compromising the long 
term stability of the prosthesis. 

The multiple advantages of single tooth 
implant therapy over fixed partial dentures for 
replacing missing teeth should indicate to the 
practitioner that it is the treatment of choice. This 

is particularly relevant when the adjacent teeth 
are unprepared and exhibit large pulp chambers 
which may be compromised with more conven-
tional treatments. If the adjacent teeth are exten-
sively restored the practitioner must undertake a  
risk assessment analysis anticipating potential 
failure and what the cost of the failure would be 
both biologically and financially. 

PRESERVATION OF BONE
There is a close relationship between the tooth 
and the alveolar process throughout life. Every 
time the function of bone is modified a change 
occurs in the internal architecture and external 
configuration.10 Bone requires stimulation to 
maintain its form and density. When a tooth is 
lost, the lack of stimulation to the residual bone 
causes a decrease in trabeculae and bone den-
sity in the area, with loss in height and width of 
bone11 (Figs 3-5). A 25 year study of edentulous 
patients demonstrated continued bone loss dur-
ing this time span. A four fold greater loss was 
demonstrated in the maxilla than in the man-
dible.12 In the edentulous patient bone tends to 
resorb upwards and medially in the maxilla and 

Fig. 1  Preparations of maxillary left 
central incisor and canine for a fixed 
partial denture

Fig. 2  Post operative situation 
following delivery of prostheses in 
Fig. 1

Fig. 3  Ridge resorption after extraction showing defect

Fig. 4  Panoramic radiograph illustrating bone resorption 
in distal extension situation

Fig. 5  Clinical situation of Fig. 4, illustrating bone 
resorption
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downwards and laterally in the mandible. This 
often results in a jaw size discrepancy which 
tends more toward a class 3 skeletal relationship. 
To respect this natural disproportion, teeth must 
be aligned differently with the maxillary molars 
being more facially positioned and the man-
dibular molars being more lingually positioned 
(Figs 6-7). The literature concludes that teeth are 
required to maintain bone and with loss of teeth, 
bone is no longer stimulated. The question now 
becomes do complete or partial dentures provide 
sufficient stimulation of the ridges to maintain 
the bone levels? Based on the results of the above 
study this cannot be confirmed. A partial or com-
plete denture does not maintain the bone and in 
fact may accelerate bone loss if the prosthesis is 
ill-fitting. These types of patients are often not 
told about the anatomical consequences of bone 
loss when their teeth are extracted, they are not 
informed that bone loss will continue to occur 
over a period of time and this continual resorptive 
process has many consequences. Continued bone 
loss decreases the surface area available for pros-
thesis support, eliminates favourable anatomy 
for retention and results in unfavourable denture 
bearing areas. Loss of lateral stability and reten-
tion increases prosthesis movement resulting in 
increased friction and mucosal irritation. The 
bone loss can be so severe that even if the patient 
desires implant therapy there may not be suffi-
cient bone for implant placement and aggressive 
adjunctive surgical procedures would be required 
such as grafting from the iliac crest (Figs 8-9). 
Together with the bone loss are associated soft 
tissue changes which can significantly affect the 
overall aesthetics. Facial changes that occur as a 
result of ageing are accelerated with the loss of 
teeth. The loss of facial support and reduction in 
vertical dimension gives us the classic appear-
ance of the denture patient who presents with a 
decreased nose to chin distance, deepening of the 
labiomental fold and thinning of the vermillion 
border of the lips. These changes have serious 
aesthetic repercussions for the patient. These bio-
logical changes can be avoided by placement of 
implants which will stimulate the bone and avoid 
subsequent resorption (Figs 10-11).

Edentulous patients are unaware of the con-
sequences of tooth loss; many of them wear 
the same prosthesis for many years and do  not 
return for evaluation. Patients should be made 
aware and informed of the preventive nature of 
dental implants. Dental implants can prevent 
bone loss and maintain the hard and soft tissue 
so compromises in function and aesthetics need 
not occur.12-14

PROVISION OF ADDITIONAL SUPPORT
Additional support can be provided with the use 
of dental implants. This additional support trans-
lates to improved masticatory performance. A 
patient who grinds or clenches can exert up to 
1000 psi of force. The maximum occlusal force in 
an edentulous patient can be reduced to 50 psi. 
The literature also states that the longer a patient 
is edentulous the less force they are able to gener-

ate.13 There are many studies that point towards 
complete denture patients having impaired masti-
catory efficiency.14,15 This compromised state can 
affect a patient’s overall health and indeed may 
result in patients suffering from gastro-intesti-
nal and other systemic disturbances. Restoring a 
patient’s stomatognathic system to a more normal 
function may enhance their masticatory perform-
ance and improve the quality of their lives. 

Transitioning a patient from a complete den-
ture to an implant supported fixed prosthesis 
results in a dramatic increase in maximal bite 
force. Complete denture patients are unable to 
exert equivalent forces due to the limitation 
of pain in the soft tissue arising as a result of 
increased pressure on the denture bearing areas. 
The patient with an implant supported fixed 
prosthesis can exert a similar force to that of 
a patient with fixed restorations on teeth. The 
improved stability and retention of an implant 
supported prosthesis is a vast improvement on 
soft tissue supported dentures.

Patients also present clinically with one or 
more signs of lack of posterior support. These 
signs may include but are not limited to wear, 

Fig. 6  Antero-posterior resorption 
pattern of maxilla and mandible

Fig. 7  Lateral resorption pattern of 
maxilla and mandible

Fig. 8  Excessive maxillary bone resorption

Fig. 9  Lateral view depicting maxillary re sorption and its 
effect on lip support

Fig. 10  Decreased nose to chin 
distance as a result of resorption of 
the alveolar ridges

Fig. 11  Thinning of the vermillion border of the lips and 
decreased lower third height of face
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splaying and fremitus of the anterior teeth. 
Traditionally these restorative problems were 
addressed by splinting the anterior teeth and pro-
vision of a tooth and mucosa supported Kennedy 
Class 1, removable partial denture. The function 
of the partial denture was to provide increased 
chewing surface and re-establish posterior sup-
port. Monteith16 reported that there is a marked 
difference in the viscoelastic response to load-
ing of teeth and mucosa. The marked  disparity 
between the 500 micron resilience of the residual 
ridge tissues and the 20 microns of teeth brings to 
light the questionable nature of providing poste-
rior support with removable partial dentures. It is 
the authors’ opinion that tooth and mucosa sup-
ported partial dentures cannot re-establish pos-
terior support in the long term due to the resilient 
and like effect of the mucosa. 

One additional advantage of implant sup-
ported restorations is retrievability. Implant res-
torations can be screw retained, cement retained 
or a combination of the two. Screw retained 
prostheses have a well documented history of 
application,17 and it is the authors’ preference 
wherever possible. Retrievability is advanta-
geous for reservicing, replacement, or salvaging 
of the restoration. There are often times when 
the restorative dentist may run into such prob-
lems as: 
1. Loosening of the retaining screw, 
2. Fracture of porcelain (Figs 15-17), 
3. Fracture of an abutment and 
4. Modification of the prosthesis through loss of 

an implant.18

Retrievability can be a significant safety fac-
tor. Screw retained prostheses have the advan-
tage that they are more easily retrieved than 
those which are cemented.

RESISTANCE TO DISEASE 
Recurrent caries can occur beneath restorations, 
at the margins of restorations or on the root sur-
faces. Schwartz et al.19 reported caries to be the 

most frequent cause of failure of existing resto-
rations. An assessment of disease susceptibility 
and control is essential prior to formulating a 
definitive treatment plan. Root surface caries is 
very prevalent amongst the elderly population 
and it is probable that this is associated with 
the reduced salivary flow resulting from the 
many drugs prescribed for patients in this age 
group. In patients who are disease susceptible, 
often decisions need to be made with regards 
to preserving teeth or choosing a more predict-
able long term option by the placement of den-
tal implants. The patient in Figure 11 suffered 
from Alzheimer’s disease and was unable to 
practice oral hygiene effectively. Note survival 
of implant supported restorations and deterio-
ration of natural tooth abutments (Figs 17-18).

Reports of patients wearing removable par-
tial dentures indicate that the health of the 
remaining dentition and surrounding soft tissue 
often deteriorates.20 Patients wearing removable 
partial dentures often exhibit greater mobility 
of the abutment teeth, greater plaque retention, 
increased bleeding on probing, more inci-
dence of caries and accelerated bone loss in the 
edentulous regions.21 Aqulino et al.22 reported 
a 44% loss of abutment in patients wearing 
removable partial dentures over a 10 year peri-
od (Fig. 18).

Implants have an added advantage in that 
they are not susceptible to dental caries and can 
preserve adjacent teeth. Often decisions need 
to be made as to when extraction and implant 
placement is a feasible option. A thorough risk 
analysis must be performed. Traditional wisdom 
was based upon the concept of trying to save 
the tooth by all means necessary. Even when 
patients presented with a significant amount of 

Fig. 12  Pre-operative situation 
illustrating bone level prior to 
placement of implants

Fig. 13  Bone level following 
placement of implants

Fig. 14  Post-operative situation 
three years following placement of 
prosthesis; note stability of bone

Fig. 15  Fracture of porcelain in a screw retained implant 
supported restoration

Fig. 16  Porcelain fracture repaired
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caries, clinicians favoured elective endodontics, 
crown lengthening and extra-coronal restora-
tions. With the inception of dental implants a 
completely new avenue has been opened in the 
treatment planning process. There appear to be 
two schools of thought. One advocates the tra-
ditional approach while the other has adopted a 
more aggressive approach with treatment plan-
ning, and prefers to extract and replace a com-
promised tooth in a patient susceptible to caries 
with a dental implant and restoration. 

SUMMARY
Loss of teeth, eventual edentulism and the wear-
ing of complete or partial dentures have been 
part of the expected course of ageing of the gen-
eral population. Although patients may adapt 
well to both a complete and partial denture the 
decrease in masticatory function in comparison 
to a patient with a natural dentition has been 
well documented. Use of a removable prosthe-
sis results in progressive bone resorption which 
compromises the denture bearing area com-
pounding problems of retention and stability. 

The goal of implant dentistry is to return a 
patient to oral health in a predictable fashion. 
Use of partial or complete dentures will not 
allow a patient to recover normal function, aes-
thetics, speech and comfort. 

Implant supported prostheses offer a more 
predictable solution than traditional removable 
restorations. The many advantages passed on to 
the patient by use of implant supported resto-
rations allow a patient to function with confi-
dence and enjoy a better quality of life.

The next article in this series will focus on 
treatment planning for implants in the posterior 
quadrants.
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Fig. 17  Deterioration of natural tooth abutments

Fig. 18  Dental panoramic radiograph showing stability 
of implant supported restorations and deterioration of 
natural tooth abutments
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