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Levels of evidence and grades of recommendation 
Levels of evidence 

Level Type of Evidence 
1+ + High quality meta-analyses, systematic reviews of randomised 

controlled trials (RCTs), or RCTs with a very low risk of bias 
1+ Well conducted meta-analyses, systematic reviews of RCTs, or 

RCTs with a low risk of bias 
1- Meta-analyses, systematic reviews of RCTs, or RCTs with a high 

risk of bias 
2+ + 

 
High quality systematic reviews of case control or cohort studies.  
High quality case control or cohort studies with a very low risk of 
confounding or bias and a high probability that the relationship is 
causal 

2+  Well conducted case control or cohort studies with a low risk of 
confounding or bias and a moderate probability that the relationship 
is causal 

2- Case control or cohort studies with a high risk of confounding or 
bias and a significant risk that the relationship is not causal 

3 Non-analytic studies, e.g. case reports, case series 
4 Expert opinion 

Grades of recommendation 
Grade Recommendation 

A             
 

At least one meta-analysis, systematic review of RCTs, or RCT 
rated as 1+ +  and directly applicable to the target population; or 
A body of evidence consisting principally of studies rated as 1+, 
directly applicable to the target population, and demonstrating 
overall consistency of results 

B             
 

A body of evidence including studies rated as 2++, directly 
applicable to the target population, and demonstrating overall 
consistency of results; or 
Extrapolated evidence from studies rated as 1+ + or 1+   

C             
 

A body of evidence including studies rated as 2+, directly 
applicable to the target population and demonstrating overall 
consistency of results; or 
Extrapolated evidence from studies rated as 2+ + 

D             Evidence level 3 or 4; or 
Extrapolated evidence from studies rated as 2+ 

GPP           
(good practice 

points) 

Recommended best practice based on the clinical experience of 
the guideline development group 
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Statement of Intent 
 
These guidelines are not intended to serve as a standard of medical 
care.  Standards of medical care are determined on the basis of all 
clinical data available for an individual case and are subject to change 
as scientific knowledge advances and patterns of care evolve.   
 
The contents of this publication are guidelines to clinical practice, 
based on the best available evidence at the time of development.  
Adherence to these guidelines may not ensure a successful outcome in 
every case. These guidelines should neither be construed as including 
all proper methods of care, nor exclude other acceptable methods of 
care. Each physician is ultimately responsible for the management of 
his/her unique patient, in the light of the clinical data presented by the 
patient and the diagnostic and treatment options available. 
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Foreword 

 
Edentulism continues to be a major oral health problem as periodontal 
disease emerges as the primary cause of tooth loss. Coupled with a graying 
population and an increasingly sophisticated patient profile, the demand 
for dental implant supported prostheses has increased significantly in 
recent years.  
 
However, dentists need to be conscious of maintaining competency 
standards as well as continue to ensure a high level of vigilance against 
new techniques and treatment with dental implants just as we do in many 
other fields of Dentistry.  
 
An evidence-based approach is needed to ensure that only techniques that 
have withstood the rigors of scientific scrutiny are offered to our patients.  
 
This Clinical Practice Guideline is a timely resource to help identify the 
state of evidence available in the various aspects of Implant Dentistry.  
 
I hope that dental practitioners will find this set of guidelines useful in the 
management of their patients. 
 
 
 
 
 
 
A/PROF PATRICK TSENG 
Chief Dental Officer 
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Executive summary of recommendations 
Details of recommendations can be found in the main text at the pages indicated. 
 
Dental implants in irradiated bone 
 
C The implant team must work closely with the cancer team members 
such as the radiation oncologist, oral and maxillofacial surgeon, 
prosthodontist, otolaryngologists/head and neck surgeons, plastic surgeon, 
speech therapists, dietician and physiotherapist. Such a combined 
consultation will lead to optimal planning as addressing questions such as:- 

(a)  Can bone from tumour resection be saved and reused in the 
same surgery? 

(b)  Can implants be placed prior or during the resection surgery? 
(c)  Expected healing outcome from multidisciplinary treatment plan 

(pg 11). Grade C, Level 2+ 
 

D Patients who receive implants and who were treated with radiation more 
than 5 years ago should be treated with utmost care (pg 12). 

Grade D, Level 2+ 
 

D The use of hyperbaric oxygen though controversial may be considered 
as an adjunct to promote healing in these patients (pg 12). 

Grade D, Level 2+ 
 
C Placement of endosseous implants in patients with a history of head and 
neck radiation therapy may be performed by clinicians with experience and 
training in head and neck radiation therapy (pg 12). 

Grade C, Level 2+ 
 
Dental implants in patients receiving oral bisphosphonates 
 
C Patients who have received or are receiving oral bisphosphonates may 
undergo dental implant therapy with caution (pg 13).  

Grade C, Level 2+ 
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C Patients on oral bisphosphonate therapy have to be counselled about the 
potential risks and complications before proceeding with dental implant 
treatment (pg 13).   

Grade C, Level 2+ 

 
C A minimum pre-surgical serum CTX (beta-crosslaps) value of 
150pg/ml is recommended before extractions and/or implant surgery in 
patients on oral bisphophonate therapy (pg 14). 

Grade C, Level 2+ 

 
C Other non invasive treatment alternatives must also be discussed with 
patients (pg 14). 

Grade C, Level 2+ 

 
Dental implants in patients with controlled periodontal 
disease   
 
C  In patients who have been successfully treated for periodontal diseases 
and have lost teeth, dental implants can be used for tooth/teeth 
replacements. However, even well-maintained periodontal patients need to 
be informed of the higher than normal risks and potential for complications 
in dental implant therapy in the long-term (pg 16). 

Grade C, Level 2+ 
 
GPP Patients with periodontal diseases should have their condition 
treated and well maintained before dental implants can be 
considered.  Annual follow up visits to their dentist are necessary to better 
maintain implants in patients with a history of treated periodontitis (pg 16). 

GPP 
 
Dental implants in smokers 
 
C  Smokers who undergo dental implant therapy are at higher risk of early 
implant failures and should be closely followed-up during the early healing 
phase of osseous integration (pg 17).  

Grade C, Level 2+ 
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C  For smokers who undergo dental implant therapy, particular attention 
should be paid to complications such as peri-implantitis, marginal bone 
loss and bone graft healing as part of post-surgical implant care. Where 
possible, alternative prosthodontic treatment methods should be explored 
with such patients (pg 17). 

       Grade C, Level 2+ 
 
GPP  Patients who are smokers can proceed with dental implant therapy 
provided they are warned about the higher risks of failures, especially early 
failures (pg 18). 

GPP 
 
GPP  Smokers should be advised to stop smoking during the healing 
period and where possible prior to dental implant therapy and they should 
seek counselling help to stop the habit altogether (pg 18). 

GPP 
 
Narrow diameter implants 
 
B Implants of diameters between 2.5mm to 3.3mm can be used predictably 
for mandibular overdenture retention (pg 19). 

Grade B, Level 2++ 

 
GPP  Due to lack of clinical data regarding implants of less than 2.5mm 
in diameter (micro-implants), these implants are not recommended for 
routine treatment of edentulism (pg 19). 

 GPP 
 
Extraction and replacement with an implant-supported 
prosthesis versus endodontic treatment and restoration of 
teeth with pulpal pathosis 
 
A  Patients with pulpal and/or periapical pathosis may be treated with 
either root canal therapy or extraction and replacement with an endosseous 
implant-supported dental prosthesis with similar survival rates (pg 20). 

Grade A, Level 1+ 
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D Both non-surgical root canal therapy followed by an appropriate 
restoration and single-tooth implant are acceptable treatment modalities for 
the treatment of abscessed teeth. The decision to treat a tooth 
endodontically or to replace it with an implant must be based on factors 
other than the treatment outcomes of the procedures themselves, such as 
medical history, caries, patients’ preference and other socio-economic 
factors (pg 21).  

Grade D, Level 3 
 
Implant-supported versus tooth-supported fixed dental 
prosthesis 
 
B For the fixed replacement of a single missing tooth, based on 5-year 
survival ourcomes, an implant-supported single crown or a tooth-supported 
fixed dental prosthesis are viable options. Other factors apart from survival 
rates should be taken into consideration when deciding on the choice of 
replacement (pg 23). 

Grade B, Level 2++ 
 
GPP Patients should receive information that tooth replacements with 
fixed dental prosthesis or implants are associated with incidences of 
biological and technical complications (pg 23). 

GPP 
 

Dental implants in posterior maxilla with sinus bone 
grafting 
 
B Implants may be placed in posterior maxillary grafted sinuses via the 
lateral approach (pg 25). 

Grade B, Level 2++ 
  

B  Implants may be placed in posterior maxillary grafted sinuses via the 
transalveolar approach (pg 25). 

Grade B, Level 2++ 
 
C  Rough surface/textured implants may be placed in grafted posterior 
maxillary sinuses with non-autogenous bone graft (pg 25). 

Grade C, Level 2+ 
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Implants in augmented ridges 
 
C Implants may be placed in peri-implant defects (dehiscence and 
fenestration) treated with guided bone regeneration techniques (pg 27). 

Grade C, Level 2+ 
 
GPP  Localised defects in edentulous ridges should be carefully evaluated 
and grafting can be considered to optimise the outcome of  implant 
treatment (pg 27). 

GPP 
 
C Implants may be placed in sites covered with resorbable membranes  
(pg 27). 

Grade C, Level 2+ 
 
GPP Both resorbable and non resorbable membranes can be considered 
when augmenting localised defects.  Special attention however should be 
given to the manipulation and follow-up of patients who have undergone 
non-resorbable membrane application in the light of its higher 
complication rates (pg 27). 

    GPP 
 
C  Implants may be placed in atrophied ridges augmented by various 
techniques (other than onlay grafting) (pg 28). 

     Grade C, Level 2+ 
 
GPP   Atrophic ridges should be carefully evaluated and different grafting 
options must be considered as we plan for implant rehabilitation in these 
situations. Implant positions must be carefully planned out in grafted 
atrophic ridges to ensure better, long-term implant survival rate. An 
optimal balance of load distribution, satisfactory esthetics and functionality 
must be taken into consideration (pg 28). 

    GPP 
 

C The efficacy of different grafting techniques in severely atrophic 
edentulous sites seem to be comparable. Apart from onlay grafting in 
severely resorbed maxillary areas which shows higher potential for failure 
and complications, the other techniques proved to be equally effective    
(pg 28). 

     Grade C, Level 2+ 



6

 

 
 

 
GPP  Other augmentation options should be considered before choosing 
onlay grafting for severely resorbed maxillary edentulous sites (pg 28). 

GPP 
 
Connection of dental implants to natural teeth 
 
D  As the treatment of choice, a fixed dental prosthesis supported by 
osseointegrated implants should be connected to other osseointegrated 
implants, independent of natural teeth. Connection of osseointegrated 
implants to natural teeth via a fixed dental prosthesis may be done with 
adequate warning of a higher complication and failure rates (pg 29). 

Grade D, Level 2+ 
 
D  When implants are connected to natural teeth, rigid connection should 
be used, and only on teeth which are periodontally sound. Regular checks 
are necessary as mechanical complications and increased marginal bone 
loss may be expected around either implant or tooth. Modified connections 
retaining the rigid characteristics that have been proposed without long 
term results should not be used until more results are available (pg 29). 

Grade D, Level 3 
 
Placement protocol/timing 
 
C Dental implants should be placed in healed sockets as the treatment of 
choice (pg 31). 

Grade C, Level 2+ 
 
C Implants may be placed into fresh extraction sockets with the patient’s 
understanding that the survival rate is lower than that placed into healed 
sockets. Immediate loading of implants placed into fresh extraction sockets 
should not be done routinely (pg 31). 

Grade C, Level 2++ 
 
Loading protocol/timing 
 
Edentulous mandible 
 
 A  Root-form endosseous implants (two or four units) inserted for the 
purpose of retaining or supporting a removable dental prosthesis that are 
rigidly splinted together may be loaded immediately (pg 33). 

Grade A, Level 1++ 
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B Root-form endosseous implants (four or more units) inserted for the 
purpose of supporting a fixed one-piece full arch dental prosthesis may be 
loaded immediately (pg 33). 

Grade B, Level 2++ 
 
Edentulous maxilla

B Root-form endosseous implants (two or four units) inserted for the 
purpose of retaining or supporting a removable dental prosthesis should 
not be loaded immediately (pg 34). 

Grade B, Level 2++ 
 
C Root-form endosseous implants (six or more units) inserted for the 
purpose of supporting a fixed one-piece full arch dental prosthesis may be 
loaded immediately (pg 34). 

Grade C, Level 2+ 
 

Single tooth replacement
 
A Conventional loading of a single root-form endosseous implant inserted 
for the purpose of supporting a single crown is the loading protocol of 
choice. Immediate loading of a single root-form endosseous implant 
inserted for the purpose of supporting a single crown may be done with 
caution (pg 34). 

Grade A, Level 1++ 
 
Multiple-tooth edentulous maxilla/mandible
 
B Conventional loading of multiple root-form endosseous implants 
inserted for the purpose of supporting a multiple-unit fixed prosthesis in 
the anterior or posterior maxilla/mandible is the loading protocol of choice. 
Immediate loading of multiple root-form endosseous implants inserted for 
the purpose of supporting multiple-unit fixed prosthesis in the anterior or 
posterior maxilla/mandible may be done with caution (pg 34). 

Grade B, Level 2++ 
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1 Introduction 
 

1.1 Objectives and scope of guideline 
 
Dental implants are fast becoming an integral part of dental 
practice in Singapore. Until recently, implant dentistry was not 
taught in the proper milieu of most dental schools. On the 
academic front there has been much research and publications on 
this subject with varying levels of rigor. As such, a set of 
evidence-based guidelines covering some areas of controversies 
was deemed beneficial to practicing dentists in Singapore. The 
guidelines are not to be viewed as a protocol, but provide a 
framework to: 
 
 guide dental healthcare professionals in their quest to give 

evidence-based care to their patients  
 appraise the various implant treatment options available 

today based on published evidence in the literature.  
 

1.2 Target group 
 
These guidelines are intended for use by general dental 
practitioners, oral and maxillofacial surgeons, prosthodontists, 
periodontists and endodontists. 
 

1.3 Guideline development 
 

These guidelines have been produced by a committee comprising 
general dental practitioners, endodontists, oral and maxillofacial 
surgeons, orthodontists, periodontists and prosthodontists 
appointed by the Academy of Medicine Singapore and Ministry 
of Health.  They were developed using the best available current 
evidence and expert opinion.  The workgroup formulated this 
clinical practice guideline by reviewing published international 
guidelines and current evidence available in the research and 
clinical practice literature.  The grading system used in the 
guidelines is described on the inside front cover of this booklet. 
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1.4  Assessing the evidence 
 
In assessing the evidence, different study designs were considered  
including randomised controlled trials, cohort studies, case 
control studies, uncontrolled clinical trials and expert opinions.  
Best practice guidelines important in implant dentistry were also 
included. 
 

1.5  Scope of guideline 
 
The workgroup identified certain areas in the practice of implant 
dentistry in Singapore where variation exists among dentists. This 
guideline covers these identified areas. These guidelines are not 
meant to be exhaustive in coverage of other aspects of implant 
dentistry or the management of edentulism with other treatment 
modalities. This guideline provides recommendations for the use 
of dental implants for management of edentulism in patients with 
compromised healing abilities and patients with deficient bone 
stock. It also provides recommendations for the choice of loading 
and placement protocols as well implant geometry and 
dimensions. It is hoped that this guideline will help dentists in 
making evidence based clinical decisions in their management of 
edentulism with dental implants. 
 

1.6 Review of guidelines 
 
Evidence-based clinical practice guidelines are only as current as 
the evidence that supports them.  Users must keep in mind that 
new evidence could supersede recommendations in these 
guidelines.  The workgroup advises that these guidelines be 
scheduled for review 5 years after publication, or if new evidence 
appears that requires substantive changes to the 
recommendations. 
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  2 Dental implants in irradiated bone 
 
2.1  Would head and neck radiation affect the success 

rate of Endosseous dental implants? 
 
Radiation therapy was originally considered a contraindication for 
installation of dental implants. Nevertheless, the need to optimally 
rehabilitate cancer patients has challenged this position. The fact 
that modern cancer therapy has significantly prolonged the life of 
these patients means that implant therapy will play a significant 
role in the enhancement of their quality of life, sometimes more 
than 20 years after radiation and chemotherapy. Reasons for 
implants in irradiated patients will include:- 
 
1.  Better masticatory ability from an implant prosthesis. 
2.  Less damage to the oral mucosa from a denture especially if 

xerostomia is present. 
3.  Facilitation of swallowing and speech. 
4.  Some patients suffer combined defects from surgery in 

adjacent tissues such as cheeks, maxillary sinuses, nose and 
orbits. These defects usually require cosmetic and functional 
coverage, so that the patient can speak and be a fully social 
person. In most situations, retention and function of 
prosthesis would require dental and oral facial implants.  
Thus generally, a rehabilitated patient will have a better 
quality of life. 

 
However, dental implant rehabilitation of irradiated patients 
should be performed at healthcare establishments with expertise 
in the management of cancer patients.1 It should not be done as 
part of routine general dental practice. 1  
 

2.2 Drawbacks from rehabilitating cancer patients 
 
1. Waiting time for the onset of tumour recurrence and distant 

metastases is controversial. There is no fixed guideline on 
the time interval between radiation ablative surgery and the 
placement of the dental implants. 
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C The implant team must work closely with the cancer team 
members such as the radiation oncologist, oral and maxillofacial 
surgeon, prosthodontist, otolaryngologists/head and neck 
surgeons, plastic surgeon, speech therapists, dietician and 
physiotherapist. Such a combined consultation will lead to 
optimal planning as addressing questions such as:-2,3 
(a)  Can bone from tumour resection be saved and reused in the 

same surgery? 
(b)  Can implants be placed prior or during the resection 

surgery? 
(c)  Expected healing outcome from multidisciplinary treatment 

plan. 
Grade C, Level 2+ 

 
Factors from radiotherapy that might affect 
osseointegration of dental implants 
 
1. Radiotherapy before/after tumour surgery. From a healing 

point of view, it is better to have dental implant surgery 
before radiotherapy. Initial studies have shown that implants 
placed before radiotherapy have very low failure rate.4 But 
on long term follow-up, their failure rates increase with time 
when compared with implants placed in nonirradiated bone. 

 
2. Radiation dosage. In an experiment by Grannstrom et al5, 

radiation effects corresponding to 48-65 Gy as a standard 
fractionation therapy produced few failures in dental 
implants. At doses above cumulative radiation effect of 120 
Gy of standard fractionation therapy, all implants failed. 

 
3. Adjunctive chemotherapy has a negative effect on 

osseointegration. 
 
4.  Time from radiotherapy to implant placement surgery. This 

is a controversial topic but with modern statistical studies, 
more light has been shed. Contrary to what one may think, 
irradiation from decades ago seems to have a more negative 
effect on implant survival than recently administered 
radiotherapy. This may be attributed to earlier forms of 
radiation therapy being of lower energy (less focussed) 
resulting in more scatter and a longer exposure time, 
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whereas today, higher energy forms (more focussed) are 
delivered in a shorter time resulting in less scatter. Another 
cause may be due to the progressive endarteritis obliterans 
taking place in the irradiated bone, which is known to 
increase with time. Endarteritis obliterans will result in 
poorer healing due to lack of blood-flow in the soft and hard 
tissues.  

 
D Patients who receive implants and who were treated with 
radiation more than 5 years ago should be treated with 
utmost care.2  

Grade D, Level 2+ 
 

D The use of hyperbaric oxygen though controversial may 
be considered as an adjunct to promote healing in these 
patients.5-8 

Grade D, Level 2+ 
 
5.  Implant length. Very short implants (3-7mm) are particularly 

prone to failure. Short implants (7-8mm) have a much higher 
failure rates than longer implants (>8mm). 
 

6.  Types of prosthesis. A fixated prosthesis has a higher 
survival rate than an over denture. Facial prostheses have the 
highest failure rates. 

 
7.  Soft tissue complications must be considered together with 

osteoradionecrosis as they define whether an infection has 
set in or not. 
 
C Placement of endosseous implants in patients with a 
history of head and neck radiation therapy may be performed 
by clinicians with experience and training in head and neck 
radiation therapy.1 

Grade C, Level 2+ 
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3 Dental implants in patients receiving oral 
bisphosphonates 

 
3.1 What is the success rate of dental implants placed 

in patients who have received or are receiving oral 
bisphosphonates therapy as compared to those 
without? 

 
Oral bisphosphonates are commonly prescribed for management 
of osteoporosis. They act by inhibiting the resorptive functions of 
osteoclasts. There is a preferential uptake in bones with high bone 
turnover, such as the maxilla and mandible. It has been observed 
that some patients who have received or are receiving oral 
bisphosphonates develop osteonecrosis of the jaws that is not 
related to a history of radiotherapy. This is usually related to a 
episode of trauma such as dentoalveolar surgery, including dental 
implants. Unlike intravenous bisphosphonates, the incidence of 
bisphosphonate-realted osteonecrosis of the jaw (BRONJ) 
amongst patients on oral bisphosphonates is low. Nevertheless, 
due to the significant morbidity of the condition, elective surgery 
of the jaws in these patients need to be carefully considered. 
There is a lack of high quality studies on the management of this 
disease in the literature due to its relatively recent documentation 
as well as the variability in reports in the literature. These 
recommendations are based on the currently available evidence 
and it is expected to change in the near future as better evidence 
are available. 
 
C Patients who have received or are receiving oral 
bisphosphonates may undergo dental implant therapy with 
caution.9,10  

Grade C, Level 2+ 

 
C Patients on oral bisphosphonate therapy have to be counselled 
about the potential risks and complications before proceeding 
with dental implant treatment.9,10  

Grade C, Level 2+ 
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C A minimum pre-surgical serum CTX (beta-crosslaps) value of 
150pg/ml is recommended before extractions and/or implant 
surgery in patients on oral bisphophonate therapy.11  

Grade C, Level 2+ 

 
C Other non invasive treatment alternatives must also be 
discussed with patients.9,10 

Grade C, Level 2+ 
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 4 Dental implants in patients with controlled periodontal 
disease   

 
4.1 Dental implants for patients who have been treated 

for periodontal diseases 
   

 Plaque-induced periodontal diseases are mixed infections that are 
characterized by inflammation of the periodontium. It results in 
attachment loss and if left untreated, may result in loosening and 
eventual loss of teeth. It is thought that specific groups of 
indigenous oral bacteria are associated with these infections. 
Susceptibility and severity of periodontal disease are determined 
by the patient’s host immunity and local factors.12 

 
 Traditionally, plaque-induced periodontal diseases are treated 

using the following methods:13 
 

(1) Excellent daily personal oral hygiene practices by the 
patient. 

(2) Professional non-surgical periodontal mechanical 
debridement with or without local or systemic anti-microbial 
therapy to modify local factors. 

(3) Resective periodontal surgery 
(4) Regenerative periodontal surgery 
(5) Extractions of unsalvageable teeth 

 
In situations where extractions are warranted, dental implant 
therapy is an option for teeth replacement in these patients. It has 
been reported that in the short term, implant survival in patients 
with a history of treated periodontitis is high (>90%) and in some 
studies comparable to that of periodontally-healthy patients.14-25 

Regular supportive periodontal therapies were often reported in 
these studies. 

 
However, implant patients that have been treated for periodontitis 
were reported to have higher risk of peri-implantitis and 
biological complications (odds ratio about 3.1-4.7) compared to 
implant patients with no history of periodontitis.15,16,18,26-28 
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Over a longer term, it was noticed that implant success is lower in 
patients that have been treated for periodontal disease as 
compared to patients with healthy periodontium.14-25 

 
C  In patients who have been successfully treated for periodontal 
diseases and have lost teeth, dental implants can be used for 
tooth/teeth replacements. However, even well-maintained 
periodontal patients need to be informed of the higher than normal 
risks and potential for complications in dental implant therapy in 
the long-term.15,16,18,26-28 

      Grade C, Level 2+ 
 
GPP Patients with periodontal diseases should have their 
condition treated and well maintained before dental implants can 
be considered.  Annual follow up visits to their dentist are 
necessary to better maintain implants in patients with a history of 
treated periodontitis. 

GPP 
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  5         Dental implants in smokers 
 
5.1 Smokers and dental implant therapy 
 

It is difficult to completely attribute the adverse effects on implant 
therapy to smoking alone as in most of the studies, the population 
who were smokers would also suffer from other medical 
conditions (e.g. diabetes, osteoporosis) that could have adverse 
influences on osseous integration. 
 
There is however, a significantly enhanced risk for implant failure 
among smokers compared with non-smokers; with the risks being 
higher in the first year with a slight decrease of up to about 5 
years post implant surgery.29 There is a higher early implant 
failure rate in such patients. There is also evidence that implant 
failures were enhanced even after 5 years. Most reports state an 
approximate failure rate as two times higher.29-36 
 
Light or moderate cigarette smoking has similar risks of implant 
failures and heavy smoking (>20 cigarettes per day) increases the 
risk.37  
 
C  Smokers who undergo dental implant therapy are at higher risk 
of early implant failures and should be closely followed-up during 
the early healing phase of osseous integration. 29-36 

Grade C, Level 2+ 
 
Smoking has a strong influence on the complication rates of 
implants: it causes significantly more marginal bone loss after 
implant placement, it increases the incidence of peri-implantitis 
and affects the success rates of bone grafts.29 

 
C  For smokers who undergo dental implant therapy, particular 
attention should be paid to complications such as peri-implantitis, 
marginal bone loss and bone graft healing as part of post-surgical 
implant care. Where possible, alternative prosthodontic treatment 
methods should be explored with such patients.38 

      Grade C, Level 2+ 
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The failure rate of implants placed in the maxillary arch is higher 
though the mechanism is not understood.30 Studies indicated 
higher failures of implants in grafted maxillary sinuses,39 higher 
rate of infection and impaired wound healing after second stage 
surgery.  Medical conditions such as diabetes and osteoporosis 
may compound the risks of implant failures in such patients.40-42 

   
GPP  Patients who are smokers can proceed with dental implant 
therapy provided they are warned about the higher risks of 
failures, especially early failures.  

GPP 
 
The higher failure risks of dental implants apply to all smokers 
whether heavy or light smokers.  
 
GPP  Smokers should be advised to stop smoking during the 
healing period and where possible prior to dental implant therapy 
and they should seek counselling help to stop the habit altogether. 

GPP 
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  6         Narrow diameter implants 
  
6.1 What is the success rate and clinical longevity of 

narrow diameter implants placed in patients 
requiring dental implant as compared to regular 
diameter implants? 
 
Endosseous dental implants have been gaining in popularity as the 
choice of tooth replacement. As the indications expanded from 
fully edentulous patients to partially edentulous patients, implant 
design evolved to accommodate the expanded indications. 
However, many of these new products have not undergone the 
necessary scientific validation. Small diameter implants have been 
developed to fit into narrow residual ridges, purportedly to 
circumvent the need for bone grafting or other augmentation 
procedures. A review of the literature was done to evaluate the 
evidence base of narrow diameter implants and recommendations 
made accordingly. 
 
B Implants of diameters between 2.5mm to 3.3mm can be used 
predictably for mandibular overdenture retention.43-45  

Grade B, Level 2++ 

 
Patients with implants between 2.5mm to 3.3mm for mandibular 
overdenture retention had good survival rates of more than 98% 
in two prospective studies 
 
GPP  Due to lack of clinical data regarding implants of less 
than 2.5mm in diameter (micro-implants), these implants are not 
recommended for routine treatment of edentulism.46 

 GPP 
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  7       Extraction and replacement with an implant-supported 
prosthesis versus endodontic treatment and 
restoration of teeth with pulpal pathosis 

 
7.1 In medically healthy patients, with periodontically 

sound teeth, who have pulpal and/or periradcular 
pathosis, what is the comparative survival rates of 
root canal therapy versus extraction followed by 
replacement with an implant-supported prosthesis? 
 
Prevention of oral disease and preservation of natural dentition 
for continued oral function, are everyday goals of dentistry. Root 
canal treatment has long been used to salvage abscessed teeth for 
continued function providing many years of use. Implants are 
increasingly being used to replace diseased or missing teeth in a 
variety of clinical situations including the missing single tooth.  
 
Initial non-surgical root canal treatment and the replacement of a 
single tooth with an implant are both viable treatment options. 
Varying success rates have been reported for each treatment 
modality in multiple outcome studies. A reason for the variability 
of reported outcomes is the inconsistent definition of success. 
Endodontic studies have used well-defined criteria in determining 
“success rates” whereas implant studies use a definition of 
success-failure that is quite different and more consistent with the 
outcome category of “survival”.47-51 
 
Dentists have to recommend optimal treatment plans for their 
patients. The objective of this guideline is to evaluate and 
summarize the current literature on the prognosis, preferences and 
economics of managing an abscessed tooth with either 
nonsurgical root canal treatment or extraction followed by implant 
replacement. 

  
A   Patients with pulpal and/or periapical pathosis may be 
treated with either root canal therapy or extraction and 
replacement with an endosseous implant-supported dental 
prosthesis with similar survival rates.47,48,50,51 

Grade A, Level 1+ 
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D Both non-surgical root canal therapy followed by an 
appropriate restoration and single-tooth implant are acceptable 
treatment modalities for the treatment of abscessed teeth. The 
decision to treat a tooth endodontically or to replace it with an 
implant must be based on factors other than the treatment 
outcomes of the procedures themselves, such as medical history, 
caries, patients’ preference and other socio-economic factors.47,48  

Grade D, Level 3 
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   8 Implant-supported versus tooth-supported fixed dental 
prosthesis  

 
8.1 For the fixed replacement of missing teeth, what is 

the survival of a tooth-supported fixed dental 
prostheses compared to an implant-supported 
single crown?  
 
Missing teeth can be replaced via several means. When a single 
tooth is missing, the missing tooth can be replaced by a fixed 
dental prostheses. The 5-year survival of conventional tooth-
supported fixed dental prostheses is 94%52,53 and the 10-year 
survival ranges from 87-89%.52-55  These figures represent fixed 
dental prostheses that remain in function but may have 
encountered some complication that did not require its 
replacement.   This should be distinguished from “complication-
free” which refers to fixed dental prostheses that remain intact 
throughout the period reported.  
 
Tooth-supported fixed partial dentures have a 5-year 
complication-free rate of 84.3%52 and the 10-year complication-
free rate ranges from 71-81%.55  However, few publications report 
adequately on the biological and technical complications 
encountered. 
 
A missing tooth can also be replaced using an implant-supported 
single crown. The 5-year survival rate of implant-supported single 
crowns ranged from 94-96%52,53,56; longer term survival rates are 
however unavailable. There is almost no information on the 
complication-free rates for implant-supported single crowns.57,58  
 
Implant single crowns tend to exhibit early failures with the 
failure rates and complications tapering off over time.53 They also 
tend to have more technical complications such as screw 
loosening and ceramic veneer fractures.52 Technical complications 
for implant single crowns tended to show a decrease with the use 
of implants with internal connections.59  Biological complications 
occur either less often or as often as for fixed dental 
prostheses.52,56  
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free” which refers to fixed dental prostheses that remain intact 
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however unavailable. There is almost no information on the 
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Implant single crowns tend to exhibit early failures with the 
failure rates and complications tapering off over time.53 They also 
tend to have more technical complications such as screw 
loosening and ceramic veneer fractures.52 Technical complications 
for implant single crowns tended to show a decrease with the use 
of implants with internal connections.59  Biological complications 
occur either less often or as often as for fixed dental 
prostheses.52,56  
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B For the fixed replacement of a single missing tooth, based on 5-
year survival ourcomes, an implant-supported single crown or a 
tooth-supported fixed dental prosthesis are viable options. Other 
factors apart from survival rates should be taken into 
consideration when deciding on the choice of replacement.52-59 

Grade B, Level 2++ 
 
GPP Patients should receive information that tooth replacements 
with fixed dental prosthesis or implants are associated with 
incidences of biological and technical complications.52-59 

GPP 

 
Single implant supported crowns may experience screw loosening 
or fracture of the veneering ceramic while tooth-supported 
replacements can be affected by recurrent caries and loss of 
vitality.  Other complications resulting in loss of the prostheses 
such as framework, implant or tooth fracture, loss of supporting 
structures may also occur, although less commonly.52-59 
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  9 Dental implants in posterior maxilla with sinus bone 
grafting  
 

9.1 Sinus grafting for implant placement 
 

Reduced vertical bone height (>/=10mm length) in the posterior 
maxillary region limits placement of standard implants. Treatment 
options in the posterior maxilla with inadequate bone quantity 
include: 

 
1) Insertion of short implants to avoid the need for sinus 

grafting but a minimum of 6mm residual bone height is 
required. 

2) Placement of tilted implants mesial or distal to the sinus 
cavity if these areas have adequate bone quantity. 

3) Sinus floor elevation (SFE) for augmentation  
 can be done by a two-stage approach via a lateral 

window followed by implant placement after a healing 
period. 

 can be done by a one-stage approach using either a 
lateral window or a transalveolar technique.  

 
The decision to use the one- or the two-stage approach is based on 
the amount of residual bone available and the likelihood of 
achieving primary stability of the inserted implants at the time of 
surgery.  
 
Autogenous bone grafts are considered the gold standard for bone 
grafting for reasons of cellular viability and osteogenic capacity.  
 

4) Shortened dental arch 
 
A review of the literature was done to address the following 
questions based on the current available evidence. It should be 
borne in mind that most studies in the systematic reviews were 
conducted in an institutional environment (i.e. universities or 
specialists’ clinics). 
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9.2 Do implants placed in posterior maxillary grafted 
sinuses via the lateral approach survive longer than 
those implants placed in pristine bone? 
 
Implants placed in posterior maxillary grafted sinuses via the 
lateral approach have a similar estimated 3-year implant survival 
rate compared to implants placed in pristine bone.60 

 
B Implants may be placed in posterior maxillary grafted sinuses 
via the lateral approach.60   

Grade B, Level 2++ 
 
9.3 Do implants placed in posterior maxillary grafted 

sinuses via the transalveolar approach survive longer 
than those implants placed in pristine bone? 
 
Implants placed in posterior maxillary grafted sinuses via the 
transalveolar approach have a similar estimated 3-year implant 
survival rate compared to implants placed in pristine bone.61 

 
B  Implants may be placed in posterior maxillary grafted sinuses 
via the transalveolar approach.61 

Grade B, Level 2++ 
 
9.4 Do grafted sinus implants with non-autogenous bone 

grafts survive longer than those grafted sinus implants 
in autogenous bone grafts? 
 
Rough surface/textured implants placed in grafted posterior 
maxillary sinuses with non-autogenous bone graft have similar 
survival rates compared to implants placed in grafted posterior 
maxillary sinuses with autogenous bone graft.60,62 
 
C  Rough surface/textured implants may be placed in grafted 
posterior maxillary sinuses with non-autogenous bone graft.60,62 

Grade C, Level 2+ 
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  10 Implants in augmented ridges 
 
Inasmuch as we want to ensure our patients that their implants 
would last throughout their lifetime, many factors influence 
implant survival and each unique case can have varied results.  
The type of implant used, systemic conditions, oral hygiene and 
localized factors pertaining to bone and periodontal tissues may 
affect the outcome of one’s implant treatment in various ways.   
 
Bone augmentation has long been studied as one of the factors 
that may influence implant survival especially in sites of severe 
resorption or atrophy.  Various methods and materials have been 
developed, employed and indicated for different types of bony 
defects and each one has its pros and cons. While a number of 
studies have attempted to assess the benefits of grafting in terms 
of enhancing implant survival, varying success rates have been 
reported in multifarious studies. In many studies, it has been 
concluded that survival rates of implants are similar whether in 
grafted or pristine bone.63-65 

 
Grafting is imperative in cases of atrophy to ensure adequate bone 
dimensions prior to implant placement.   In cases where 
dehiscence or fenestration is noted, dentists must weigh the 
rationale for grafting and recommend augmentation to patients 
when implant survival is jeopardized due to lack of bone.  The 
objective of this guideline is to evaluate, assess and summarize 
the outcome of pertinent studies that feature the cumulative 
success rate of implants in grafted bone as opposed to pristine 
sites. 
 

10.1 What is the survival of dental implants placed in 
edentulous ridges with localised defects that require 
bone grafting compared to pristine sites? 
 
Peri-implant defects (dehiscence and fenestration) treated with 
Guided Bone Regeneration (GBR) showed implant survival rates  
that are comparable to those placed in conventional sites where 
grafting is not required.63,65,66  Complications which do not affect 
survival may be seen more in grafted cases compared with non-
grafted cases. 
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C  Implants may be placed in peri-implant defects (dehiscence 
and fenestration) treated with guided bone regeneration 
techniques.65 

Grade C, Level 2+ 
 
GPP Localised defects in edentulous ridges should be carefully 
evaluated and grafting can be considered to optimise the outcome 
of  implant treatment. 

GPP 
 
10.2 What is the efficacy of different grafting techniques 

used for augmentation of edentulous ridges with 
localised defects? 

 
Survival of implants placed in sites covered with resorbable 
membranes seem to be comparable with those placed in non-
resorbable membranes.67-71  The rate of complications observed in 
sites with non-resorbable membranes, however, seem to be higher 
than those protected by resorbable ones.71 

 
C Implants may be placed in sites covered with resorbable 
membranes. 

Grade C, Level 2+ 
 
GPP Both resorbable and non resorbable membranes can be 
considered when augmenting localised defects.  Special attention 
however should be given to the manipulation and follow-up of 
patients who have undergone non-resorbable membrane 
application in the light of its higher complication rates. 

    GPP 
 
10.3 What is the survival rate of dental implants placed 

in atrophic edentulous ridges that require bone 
grafting compared to pristine sites? 
 
Implants placed in augmented atrophic ridges demonstrated 
similar survival rates compared to those placed in pristine bone.  
Apart from onlay grafting, augmentation procedures showed 
comparable implant survival rates and it is difficult to 
demonstrate which technique ensures better success based on the 
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studies available.72-76 Implants may be placed in augmented 
atrophied ridges with comparable survival rates as those placed in 
pristine bone.75 

 
C  Implants may be placed in atrophied ridges augmented by 
various techniques (other than onlay grafting).77 

     Grade C, Level 2+ 
 

GPP  Atrophic ridges should be carefully evaluated and different 
grafting options must be considered as we plan for implant 
rehabilitation in these situations. Implant positions must be 
carefully planned out in grafted atrophic ridges to ensure better, 
long-term implant survival rate.  An optimal balance of load 
distribution, satisfactory esthetics and functionality must be taken 
into consideration.   

    GPP 
 
10.4 What is the efficacy of different grafting techniques 

used for augmentation of atrophic edentulous sites? 
 
Implants placed in sites of onlay grafting seem to have lower 
survival rates amongst the grafting techniques developed for 
atrophic ridges.76  Apart from onlay grafting, the other methods 
seem to be equally effective in augmenting sites of severe 
resorption.74 

 
C The efficacy of different grafting techniques in severely 
atrophic edentulous sites seem to be comparable. Apart from 
onlay grafting in severely resorbed maxillary areas which shows 
higher potential for failure and complications, the other 
techniques proved to be equally effective. 

     Grade C, Level 2+ 
 
GPP  Other augmentation options should be considered before 
choosing onlay grafting for severely resorbed maxillary 
edentulous site

    GPP 
 
 
 

 

s. 



28 29

 

28 
 

studies available.72-76 Implants may be placed in augmented 
atrophied ridges with comparable survival rates as those placed in 
pristine bone.75 

 
C  Implants may be placed in atrophied ridges augmented by 
various techniques (other than onlay grafting).77 

     Grade C, Level 2+ 
 

GPP  Atrophic ridges should be carefully evaluated and different 
grafting options must be considered as we plan for implant 
rehabilitation in these situations. Implant positions must be 
carefully planned out in grafted atrophic ridges to ensure better, 
long-term implant survival rate.  An optimal balance of load 
distribution, satisfactory esthetics and functionality must be taken 
into consideration.   

    GPP 
 
10.4 What is the efficacy of different grafting techniques 

used for augmentation of atrophic edentulous sites? 
 
Implants placed in sites of onlay grafting seem to have lower 
survival rates amongst the grafting techniques developed for 
atrophic ridges.76  Apart from onlay grafting, the other methods 
seem to be equally effective in augmenting sites of severe 
resorption.74 

 
C The efficacy of different grafting techniques in severely 
atrophic edentulous sites seem to be comparable. Apart from 
onlay grafting in severely resorbed maxillary areas which shows 
higher potential for failure and complications, the other 
techniques proved to be equally effective. 

     Grade C, Level 2+ 
 
GPP  Other augmentation options should be considered before 
choosing onlay grafting for severely resorbed maxillary 
edentulous site

    GPP 
 
 
 

 

s. 

 

28 
 

studies available.72-76 Implants may be placed in augmented 
atrophied ridges with comparable survival rates as those placed in 
pristine bone.75 

 
C  Implants may be placed in atrophied ridges augmented by 
various techniques (other than onlay grafting).77 

     Grade C, Level 2+ 
 

GPP  Atrophic ridges should be carefully evaluated and different 
grafting options must be considered as we plan for implant 
rehabilitation in these situations. Implant positions must be 
carefully planned out in grafted atrophic ridges to ensure better, 
long-term implant survival rate.  An optimal balance of load 
distribution, satisfactory esthetics and functionality must be taken 
into consideration.   

    GPP 
 
10.4 What is the efficacy of different grafting techniques 

used for augmentation of atrophic edentulous sites? 
 
Implants placed in sites of onlay grafting seem to have lower 
survival rates amongst the grafting techniques developed for 
atrophic ridges.76  Apart from onlay grafting, the other methods 
seem to be equally effective in augmenting sites of severe 
resorption.74 

 
C The efficacy of different grafting techniques in severely 
atrophic edentulous sites seem to be comparable. Apart from 
onlay grafting in severely resorbed maxillary areas which shows 
higher potential for failure and complications, the other 
techniques proved to be equally effective. 

     Grade C, Level 2+ 
 
GPP  Other augmentation options should be considered before 
choosing onlay grafting for severely resorbed maxillary 
edentulous sites. 

    GPP 
 
 
 

 

 

29 
 

  11 Connection of dental implants to natural teeth 
 
11.1 What is the success rate of implants connected to 

natural teeth versus those connected to implants? 
 

The long term success of implants which are connected to natural 
teeth could not be determined from the small number of 
comparative cohort/case studies published. Through theoretical 
and experimental models, it is believed that the biological and 
mechanical differences between direct bone contact of an 
osseointegrated implant and transmission via periodontal 
ligaments of a natural tooth result in a reactive differential to the 
masticatory forces when they are joined.21,52,78-85 While the 
reported findings were inconclusive,78,80 more recent systematic 
reviews have suggested that higher rates of various complications 
and failure could occur when osseointegrated implants are joined 
to natural teeth.     short term (<10 years) clinical studies have84,85

found no significant difference between implant survival21,52,78-81 
but more biological complications including tooth intrusion have 
been observed when compared to conventional fixed 
design.21,52,82,83 The clinician has to be reminded that more 
potential complications may eventually mean less cost-
effectiveness. Therefore implant-implant supported fixed 
prosthesis is the first choice.52,82-85 

 
D  As the treatment of choice, a fixed dental prosthesis supported 
by osseointegrated implants should be connected to other 
osseointegrated implants, independent of natural teeth. 
Connection of osseointegrated implants to natural teeth via a 
fixed dental prosthesis may be done with adequate warning of a 
higher complication and failure rates.84 

Grade D, Level 2+ 
 
D  When implants are connected to natural teeth, rigid connection 
should be used, and only on teeth which are periodontally 
sound.21,81 Regular checks are necessary as mechanical 
complications and increased marginal bone loss may be expected 
around either implant or tooth.84,85 Modified connections retaining 
the rigid characteristics that have been proposed without long 
term results85 should not be used until more results are available. 

Grade D, Level 3 
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  12       Placement protocol/timing 
 

12.1 What is the success rate of dental implants placed 
immediately following tooth extraction (Immediate 
Placement) or before complete socket healing 
(Early Placement) compared to implantation into 
healed sites? 
 
The original protocols for implant therapy were to place implants 
in well healed alveolar ridges, submerge the implants for a period 
of 6-9 months, followed by surgically uncovering the implants to 
place transmucosal abutments, and wait another period before 
starting the prosthetic restoration.  
 
Patients have to wait a long period prior to having the dental 
prosthesis to masticate with. 
 
Newer protocols advised placing implants into fresh extraction 
sockets86 or extraction sockets that have partially healed over 1-3 
months.87-89  
 
Studies varied from immediate insertion of an implant in an 
extraction socket and placing an immediate provisional prosthesis 
to immediate placement of implants but not loading it in the 
initial period and delayed placement of a dental implant to allow 
time for the socket to heal to varying degrees. Parameters looked 
at include, survival rates of implants, aesthetic outcome, gingival 
loss, chronic infection or not in sockets and anterior as opposed to 
posterior teeth.89-93 
 
Although implants placed into fresh extraction sockets do survive, 
there is a slightly lower survival rate as compared to implants 
placed into healed alveolus.89-93 
 
The survival rate of implants is also reduced when they are 
immediately loaded as compared to loading after a healing period. 
There is a lack of good long-term randomised controlled trials. 
The majority of studies are short-term, between 6 months to 2 
years. The number of cases is also small. 
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C Dental implants should be placed in healed sockets as the 
treatment of choice. 

Grade C, Level 2+ 
 
C Implants may be placed into fresh extraction sockets with the 
patient’s understanding that the survival rate is lower than that 
placed into healed sockets.90-94 Immediate loading of implants 
placed into fresh extraction sockets should not be done 
routinely.92,93    

Grade C, Level 2++ 
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  13       Loading protocol/timing 
 

13.1 Immediate loading of dental implants 
 

When dental implantology was first introduced to dentists at 
large, a two-stage protocol was recommended. This involved 
allowing a period of load-free submucosal healing of the implant 
of three to six months to enable osseointegration to take place. 
While this protocol has succeeded in producing a high success 
rate of more than 95%, it presented inconveniences to the patient 
and the dentist.  

 
In the last ten years, there was a significant increase in the number 
of publications in the dental literature on shortening or 
eliminating this waiting period. This is a reflection of the growing 
demand from patients and dentists for a shorter treatment 
duration. A wide variety of shortened healing time has been 
studied and has been classified as early loading. As the time 
duration mentioned in the literature varies tremendously, the 
focus of this guideline is on immediate loading. The Cochrane 
Collaboration’s definition of immediate loading was adopted and 
this considers loading of the implants within 48 hours of 
placement as immediate loading. Conventional loading is defined 
as loading after a period of load-free healing of three to six 
months.96 

 
There were many publications comparing immediate loading of 
implants with conventional loading. Some papers showed no 
significant difference96-105 in outcomes between the different 
loading protocols while others showed a higher complication 
rate101,106,107 with immediately loaded implants. These studies had 
specific inclusion and exclusion criteria97,108 such as the 
following: 

 
1. No medical contraindication 
2. No existing infection 
3. Healed sites with no grafting  
4. No parafunctional occlusal habits 
5. Use of rough surface implants of a specified minimum 

dimension 
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6. High stability as measured by insertion torque or 
resonance frequency analysis 

7. Non-functional loading (in partially edentulous cases) 
 

It is also pertinent to note that the treatment in these studies were 
conducted by experienced clinicians.109 
 
Outcomes96,98,106,109-112  measured consisted mainly of:  

 
1. survival rates of implants and prostheses 
2. marginal bone loss 
3. probing depth 
4. bleeding index 
5. plaque index 
6. perio test 
7. resonance frequency analysis 
8. soft tissue aesthetics 
9. post-operative pain and oedema 

 
The literature on immediate loading of dental implants is growing 
but the currently available evidence on this new loading protocol 
is equivocal. All studies acknowledged that more randomised 
controlled trials are needed. 
  
This clinical practice guideline serves to provide evidence-based 
recommendations for the use of immediate loading protocols for 
the various indications for dental implants. 

  
13.2 Edentulous mandible 
 

A  Root-form endosseous implants (two or four units) inserted for 
the purpose of retaining or supporting a removable dental 
prosthesis that are rigidly splinted together may be loaded 
immediately.96,98-104 

Grade A, Level 1++ 
 
B Root-form endosseous implants (four or more units) inserted 
for the purpose of supporting a fixed one-piece full arch dental 
prosthesis may be loaded immediately.98,101,104,105 

Grade B, Level 2++ 
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13.3 Edentulous maxilla  
 

B Root-form endosseous implants (two or four units) inserted for 
the purpose of retaining or supporting a removable dental 
prosthesis should not be loaded immediately.101  

Grade B, Level 2++ 
 

C Root-form endosseous implants (six or more units) inserted for 
the purpose of supporting a fixed one-piece full arch dental 
prosthesis may be loaded immediately.98,101,105 

Grade C, Level 2+ 
 

13.4 Single tooth replacement 
 

A Conventional loading of a single root-form endosseous implant 
inserted for the purpose of supporting a single crown is the 
loading protocol of choice.113 Immediate loading of a single root-
form endosseous implant inserted for the purpose of supporting a 
single crown may be done with caution.96-98,104,105,107,114,115 

Grade A, Level 1++ 
 

13.5 Multiple-tooth partial edentulous maxilla/mandible 
 

B Conventional loading of multiple root-form endosseous 
implants inserted for the purpose of supporting a multiple-unit 
fixed prosthesis in the anterior or posterior maxilla/mandible is 
the loading protocol of choice.104-106,109,110,116-118 Immediate 
loading of multiple root-form endosseous implants inserted for 
the purpose of supporting multiple-unit fixed prosthesis in the 
anterior or posterior maxilla/mandible may be done with 
caution.96-98,111,112  

Grade B, Level 2++ 
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14 Cost-effectiveness issues 
 

The use of endosseous implant-supported/retained dental 
prostheses has increased tremendously in the last ten years on a 
world-wide scale. The Millenium Research Group reported in 
2008 that sales of dental implant components globally will grow 
by 14.5% per year.119 In Singapore, Medisave withdrawal for 
dental implant and related surgeries in 2009 exceeded that in 2008 
by 12%. In 2010, the amount withdrew from Medisave increased 
by another 15% over the amount in 2009.  In 2011, the amount 
withdrew exceeded that in 2010 by 5%. 
 
The workgroup researched the success/survival rates of 
alternative treatment modality such as teeth-supported fixed 
dental prostheses and found that they were comparable to that of 
endosseous implant-supported dental prostheses.52-54,78,120 As 
such, the advantage of not requiring the preparation of sound 
adjacent teeth renders implant-supported prostheses the teeth 
replacement option of choice.  In general, the cost of an implant-
supported prosthesis is higher than a tooth-supported or mucosa-
supported one.121 The justification for the use of a more expensive 
option lies in its conservation of natural dentition, superior 
function (compared with removable prostheses) and indications 
that preclude the use of tooth-supported fixed prosthesis (e.g. 
limited residual dentition). 
 
In patients with certain co-morbidities such as a history of head 
and neck radiation therapy and bisphosphonate therapy,9-11 any 
use of dental implants should be done with great caution. From 
the cost-effectiveness point of view, the potential for serious 
complications requiring extensive and expensive remedies may 
ultimately outweigh all the advantages. 
 
Design of implants has also evolved with time but not all new 
designs have been scientifically validated. The use of narrow 
diameter implants to retain mandibular overdentures in severely 
atrophied ridges was found to be very cost effective as the 
additional cost yielded a significant improvement in function.121 
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However, there is a lack of high-level evidence in the literature to 
support the routine use of narrow-diameter implants for support 
of fixed dental prostheses replacing multiple teeth. Extending the 
use of a proven treatment modality beyond its evidence-based 
indications may negate its clinical efficacy and cost-effectiveness. 
 
Dentists should continue to offer patients all available options for 
replacement of lost or unsalvageable teeth with the proper 
financial counselling. 
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15 Clinical quality improvement  
 
The following clinical quality improvement parameters to help 
dental healthcare professionals improve their practice, based on the 
recommendations in this guideline, are proposed: 

 
1) Percentage of dental implant patients with head and neck 

radiation therapy developing osteoradionecrosis. 
 

2) Percentage of dental implant patients receiving oral 
bisphosphonates developing bisphosphonates-related 
osteonecrosis of the jaws. 
 

3) Failure rate of dental implants in patients with controlled 
periodontal disease. 
 

4) Complication rates of dental implants in smokers. 
 

5) Complication rates of narrow diameter implants. 
 

6) Complication rates when a fixed dental prosthesis joins an 
implant to a natural tooth. 
 

7) Failure rates in implants placed in fresh extraction sockets. 
 

8) Percentage of implants with osseointegration failure when 
loaded immediately for support of single tooth prostheses in 
the maxilla or mandible. 

 
 
 

 
 

 
 
 
 
 
 
 
 



38

 

38 
 

 References 
 
1. Esposito M, Grusovin MG, Patel S, Worthington HV, Coulthard P. 

Interventions for replacing missing teeth: hyperbaric oxygen 
therapy for irradiated patients who require dental implants. 
Cochrane Database Syst Rev. 2008 Jan 23;(1):CD003603. 

2. Esposito M, Hirsch JM, Lekholm U, Thomsen P. Biological factors 
contributing to failures of osseointegrated oral implants. (II). 
Etiopathogenesis. Eur J Oral Sci. 1998 Jun;106(3):721-64. Review 

3. Nishimura RD, Roumanas E, Beumer J 3rd, Moy PK, Shimizu KT. 
Restoration of irradiated patients using osseointegrated implants: 
current perspectives. J Prosthet Dent. 1998 Jun;79(6):641-7. 

4. Brogniez V et al Jun 2002 Clin oral Implants Res "Implant 
osseointegration in the irradiated mandible. A comparative study in 
dogs with a micrographic and histologic assessment. and by Ihde S 
et al Jan 2009 Oral Surg Oral Med Oral Pathol Oral. Epub 2008 
Aug 28;107(1):56-65. 

5. Granström G, Jacobsson M, Tjellström A. Titanium implants in 
irradiated tissue: benefits from hyperbaric oxygen. Int J Oral 
Maxillofac Implants. 1992 Spring;7(1):15-25. 

6. Andersson G, Andreasson L, Bjelkengren G. Oral implant 
rehabilitation in irradiated patients without adjunctive hyperbaric 
oxygen. Int J Oral Maxillofac Implants. 1998 Sep-Oct;13(5):647- 
54. 

7. Coulthard P, Esposito M, Worthington HV, Jokstad A. Therapeutic 
use of hyperbaric oxygen for irradiated dental implant patients: a 
systematic review. J Dent Educ. 2003 Jan;67(1):64-8. 

8. Granström G. Radiotherapy, osseointegration and hyperbaric 
oxygen therapy. Periodontol 2000. 2003;33:145-62. 

9. Madrid C, Sanz M. What impact do systemically administrated 
bisphosphonates have on oral implant therapy? A systematic 
review. Clin Oral Implants Res. 2009 Sep;20 Suppl 4:87-95. 

10. Marx RE, Sawatari Y, Fortin M, Broumand V. Bisphosphonate-
induced exposed bone (osteonecrosis/osteopetrosis) of the jaws: 
risk factors, recognition, prevention, and treatment. J Oral 
Maxillofac Surg. 2005 Nov;63(11):1567-75. 

11. Marx RE, Cillo JE Jr, Ulloa JJ. Oral bisphosphonate-induced 
osteonecrosis: risk factors, prediction of risk using serum CTX 
testing, prevention, and treatment. J Oral Maxillofac Surg. 2007 
Dec;65(12):2397-410.  



38 39

 

38 
 

 References 
 
1. Esposito M, Grusovin MG, Patel S, Worthington HV, Coulthard P. 

Interventions for replacing missing teeth: hyperbaric oxygen 
therapy for irradiated patients who require dental implants. 
Cochrane Database Syst Rev. 2008 Jan 23;(1):CD003603. 

2. Esposito M, Hirsch JM, Lekholm U, Thomsen P. Biological factors 
contributing to failures of osseointegrated oral implants. (II). 
Etiopathogenesis. Eur J Oral Sci. 1998 Jun;106(3):721-64. Review 

3. Nishimura RD, Roumanas E, Beumer J 3rd, Moy PK, Shimizu KT. 
Restoration of irradiated patients using osseointegrated implants: 
current perspectives. J Prosthet Dent. 1998 Jun;79(6):641-7. 

4. Brogniez V et al Jun 2002 Clin oral Implants Res "Implant 
osseointegration in the irradiated mandible. A comparative study in 
dogs with a micrographic and histologic assessment. and by Ihde S 
et al Jan 2009 Oral Surg Oral Med Oral Pathol Oral. Epub 2008 
Aug 28;107(1):56-65. 

5. Granström G, Jacobsson M, Tjellström A. Titanium implants in 
irradiated tissue: benefits from hyperbaric oxygen. Int J Oral 
Maxillofac Implants. 1992 Spring;7(1):15-25. 

6. Andersson G, Andreasson L, Bjelkengren G. Oral implant 
rehabilitation in irradiated patients without adjunctive hyperbaric 
oxygen. Int J Oral Maxillofac Implants. 1998 Sep-Oct;13(5):647- 
54. 

7. Coulthard P, Esposito M, Worthington HV, Jokstad A. Therapeutic 
use of hyperbaric oxygen for irradiated dental implant patients: a 
systematic review. J Dent Educ. 2003 Jan;67(1):64-8. 

8. Granström G. Radiotherapy, osseointegration and hyperbaric 
oxygen therapy. Periodontol 2000. 2003;33:145-62. 

9. Madrid C, Sanz M. What impact do systemically administrated 
bisphosphonates have on oral implant therapy? A systematic 
review. Clin Oral Implants Res. 2009 Sep;20 Suppl 4:87-95. 

10. Marx RE, Sawatari Y, Fortin M, Broumand V. Bisphosphonate-
induced exposed bone (osteonecrosis/osteopetrosis) of the jaws: 
risk factors, recognition, prevention, and treatment. J Oral 
Maxillofac Surg. 2005 Nov;63(11):1567-75. 

11. Marx RE, Cillo JE Jr, Ulloa JJ. Oral bisphosphonate-induced 
osteonecrosis: risk factors, prediction of risk using serum CTX 
testing, prevention, and treatment. J Oral Maxillofac Surg. 2007 
Dec;65(12):2397-410.  

 

38 
 

 References 
 
1. Esposito M, Grusovin MG, Patel S, Worthington HV, Coulthard P. 

Interventions for replacing missing teeth: hyperbaric oxygen 
therapy for irradiated patients who require dental implants. 
Cochrane Database Syst Rev. 2008 Jan 23;(1):CD003603. 

2. Esposito M, Hirsch JM, Lekholm U, Thomsen P. Biological factors 
contributing to failures of osseointegrated oral implants. (II). 
Etiopathogenesis. Eur J Oral Sci. 1998 Jun;106(3):721-64. Review 

3. Nishimura RD, Roumanas E, Beumer J 3rd, Moy PK, Shimizu KT. 
Restoration of irradiated patients using osseointegrated implants: 
current perspectives. J Prosthet Dent. 1998 Jun;79(6):641-7. 

4. Brogniez V et al Jun 2002 Clin oral Implants Res "Implant 
osseointegration in the irradiated mandible. A comparative study in 
dogs with a micrographic and histologic assessment. and by Ihde S 
et al Jan 2009 Oral Surg Oral Med Oral Pathol Oral. Epub 2008 
Aug 28;107(1):56-65. 

5. Granström G, Jacobsson M, Tjellström A. Titanium implants in 
irradiated tissue: benefits from hyperbaric oxygen. Int J Oral 
Maxillofac Implants. 1992 Spring;7(1):15-25. 

6. Andersson G, Andreasson L, Bjelkengren G. Oral implant 
rehabilitation in irradiated patients without adjunctive hyperbaric 
oxygen. Int J Oral Maxillofac Implants. 1998 Sep-Oct;13(5):647- 
54. 

7. Coulthard P, Esposito M, Worthington HV, Jokstad A. Therapeutic 
use of hyperbaric oxygen for irradiated dental implant patients: a 
systematic review. J Dent Educ. 2003 Jan;67(1):64-8. 

8. Granström G. Radiotherapy, osseointegration and hyperbaric 
oxygen therapy. Periodontol 2000. 2003;33:145-62. 

9. Madrid C, Sanz M. What impact do systemically administrated 
bisphosphonates have on oral implant therapy? A systematic 
review. Clin Oral Implants Res. 2009 Sep;20 Suppl 4:87-95. 

10. Marx RE, Sawatari Y, Fortin M, Broumand V. Bisphosphonate-
induced exposed bone (osteonecrosis/osteopetrosis) of the jaws: 
risk factors, recognition, prevention, and treatment. J Oral 
Maxillofac Surg. 2005 Nov;63(11):1567-75. 

11. Marx RE, Cillo JE Jr, Ulloa JJ. Oral bisphosphonate-induced 
osteonecrosis: risk factors, prediction of risk using serum CTX 
testing, prevention, and treatment. J Oral Maxillofac Surg. 2007 
Dec;65(12):2397-410.  

 

39 
 

12. Armitage GC. Research, Science and Therapy Committee of the 
American Academy of Periodontology; Diagnosis of periodontal 
diseases. J Periodontol. 2003 Aug;74(8):1237-47.  

13. Greenwell H. Committee on Research, Science and Therapy. 
American Academy of Periodontology; Position Paper: Guidelines 
for periodontal therapy. J Periodontol. 2001 Nov;72(11):1624-8.  

14. Brocard D, Barthet P, Baysse E, Duffort JF, Eller P, Justumus P, et 
al. A multicenter report on 1,022 consecutively placed ITI implants: 
a 7-year longitudinal study. Int J Oral Maxillofac Implants. 2000 
Sep-Oct;15(5):691-700      

15. Karoussis IK, Salvi GE, Heitz-Mayfield LJ, Brägger U, Hämmerle 
CH, Lang NP. Long-term implant prognosis in patients with and 
without a history of chronic periodontitis: a 10-year prospective 
cohort study of the ITI Dental Implant System. Clin Oral Implants 
Res. 2003 Jun;14(3):329-39. 

16. Mengel R, Kreuzer G, Lehmann KM, Flores-de-Jacoby L. A 
telescopic crown concept for the restoration of partially edentulous 
patients with aggressive generalized periodontitis: a 3-year 
prospective longitudinal study. Int J Periodontics Restorative Dent. 
2007 Jun;27(3):231-9 

17. Evian CI, Emling R, Rosenberg ES, Waasdorp JA, Halpern W, 
Shah S, et al. Retrospective analysis of implant survival and the 
influence of periodontal disease and immediate placement on long-
term results. Int J Oral Maxillofac Implants. 2004 May-
Jun;19(3):393-8 

18. Rosenberg ES, Cho SC, Elian N, Jalbout ZN, Froum S, Evian CI. A 
comparison of characteristics of implant failure and survival in 
periodontally compromised and periodontally healthy patients: a 
clinical report. Int J Oral Maxillofac Implants. 2004 Nov-
Dec;19(6):873-9. 

19. Wagenberg B, Froum SJ. A retrospective study of 1925 
consecutively placed immediate implants from 1988 to 2004. Int J 
Oral Maxillofac Implants. 2006 Jan-Feb;21(1):71-80. 

20. Cune MS, de Putter C. A single dimension statistical evaluation of 
predictors in implant-overdenture treatment. J Clin Periodontol. 
1996 May;23(5):425-31. 

21. Cordaro L, Ercoli C, Rossini C, Torsello F, Feng C. Retrospective 
evaluation of complete-arch fixed partial dentures connecting teeth 
and implant abutments in patients with normal and reduced 
periodontal support. J Prosthet Dent. 2005 Oct;94(4):313-20. 



40

 

40 
 

22. Klokkevold PR, Han TJ. How do smoking, diabetes, and 
periodontitis affect outcomes of implant treatment? Int J Oral 
Maxillofac Implants. 2007;22 Suppl:173-202.  

23. Ong CT, Ivanovski S, Needleman IG, Retzepi M, Moles DR, 
Tonetti MS, Donos N. Systematic review of implant outcomes in 
treated periodontitis subjects. J Clin Periodontol. 2008 
May;35(5):438-62. 

24. Renvert S, Persson GR. Periodontitis as a potential risk factor for 
peri-implantitis. J Clin Periodontol. 2009 Jul;36 Suppl 10:9-14. 

25. Schou S. Implant treatment in periodontitis-susceptible patients: a 
systematic review. J Oral Rehabil. 2008 Jan;35 Suppl 1:9-22. 

26. Mengel R, Flores-de-Jacoby L. Implants in patients treated for 
generalized aggressive and chronic periodontitis: a 3-year 
prospective longitudinal study. J Periodontol. 2005 Apr;76(4):534-
43. 

27. Ferreira SD, Silva GL, Cortelli JR, Costa JE, Costa FO. Prevalence 
and risk variables for peri-implant disease in Brazilian subjects. J 
Clin Periodontol. 2006 Dec;33(12):929-35.  

28. Hardt CR, Gröndahl K, Lekholm U, Wennström JL. Outcome of 
implant therapy in relation to experienced loss of periodontal bone 
support: a retrospective 5- year study. Clin Oral Implants Res. 2002 
Oct;13(5):488-94.  

29. Strietzel FP, Reichart PA, Kale A, Kulkarni M, Wegner B, Küchler 
I. Smoking interferes with the prognosis of dental implant 
treatment: a systematic review and meta-analysis. J Clin 
Periodontol. 2007 Jun;34(6):523-44. Review. 

30. Hinode D, Tanabe S, Yokoyama M, Fujisawa K, Yamauchi E, 
Miyamoto Y. Influence of smoking on osseointegrated implant 
failure: a meta-analysis. Clin Oral Implants Res. 2006 
Aug;17(4):473-8. Review. 

31. DeLuca S, Habsha E, Zarb GA. The effect of smoking on 
osseointegrated dental implants. Part I: implant survival. Int J 
Prosthodont. 2006 Sep-Oct;19(5):491-8. 

32. Woo VV, Chuang SK, Daher S, Muftu A, Dodson TB. 
Dentoalveolar reconstructive procedures as a risk factor for implant 
failure. J Oral Maxillofac Surg. 2004 Jul;62(7):773-80. 

33. McDermott NE, Chuang SK, Woo VV, Dodson TB. Complications 
of dental implants: identification, frequency, and associated risk 
factors. Int J Oral Maxillofac Implants. 2003 Nov-Dec;18(6):848-
55. 



40 41

 

40 
 

22. Klokkevold PR, Han TJ. How do smoking, diabetes, and 
periodontitis affect outcomes of implant treatment? Int J Oral 
Maxillofac Implants. 2007;22 Suppl:173-202.  

23. Ong CT, Ivanovski S, Needleman IG, Retzepi M, Moles DR, 
Tonetti MS, Donos N. Systematic review of implant outcomes in 
treated periodontitis subjects. J Clin Periodontol. 2008 
May;35(5):438-62. 

24. Renvert S, Persson GR. Periodontitis as a potential risk factor for 
peri-implantitis. J Clin Periodontol. 2009 Jul;36 Suppl 10:9-14. 

25. Schou S. Implant treatment in periodontitis-susceptible patients: a 
systematic review. J Oral Rehabil. 2008 Jan;35 Suppl 1:9-22. 

26. Mengel R, Flores-de-Jacoby L. Implants in patients treated for 
generalized aggressive and chronic periodontitis: a 3-year 
prospective longitudinal study. J Periodontol. 2005 Apr;76(4):534-
43. 

27. Ferreira SD, Silva GL, Cortelli JR, Costa JE, Costa FO. Prevalence 
and risk variables for peri-implant disease in Brazilian subjects. J 
Clin Periodontol. 2006 Dec;33(12):929-35.  

28. Hardt CR, Gröndahl K, Lekholm U, Wennström JL. Outcome of 
implant therapy in relation to experienced loss of periodontal bone 
support: a retrospective 5- year study. Clin Oral Implants Res. 2002 
Oct;13(5):488-94.  

29. Strietzel FP, Reichart PA, Kale A, Kulkarni M, Wegner B, Küchler 
I. Smoking interferes with the prognosis of dental implant 
treatment: a systematic review and meta-analysis. J Clin 
Periodontol. 2007 Jun;34(6):523-44. Review. 

30. Hinode D, Tanabe S, Yokoyama M, Fujisawa K, Yamauchi E, 
Miyamoto Y. Influence of smoking on osseointegrated implant 
failure: a meta-analysis. Clin Oral Implants Res. 2006 
Aug;17(4):473-8. Review. 

31. DeLuca S, Habsha E, Zarb GA. The effect of smoking on 
osseointegrated dental implants. Part I: implant survival. Int J 
Prosthodont. 2006 Sep-Oct;19(5):491-8. 

32. Woo VV, Chuang SK, Daher S, Muftu A, Dodson TB. 
Dentoalveolar reconstructive procedures as a risk factor for implant 
failure. J Oral Maxillofac Surg. 2004 Jul;62(7):773-80. 

33. McDermott NE, Chuang SK, Woo VV, Dodson TB. Complications 
of dental implants: identification, frequency, and associated risk 
factors. Int J Oral Maxillofac Implants. 2003 Nov-Dec;18(6):848-
55. 

 

40 
 

22. Klokkevold PR, Han TJ. How do smoking, diabetes, and 
periodontitis affect outcomes of implant treatment? Int J Oral 
Maxillofac Implants. 2007;22 Suppl:173-202.  

23. Ong CT, Ivanovski S, Needleman IG, Retzepi M, Moles DR, 
Tonetti MS, Donos N. Systematic review of implant outcomes in 
treated periodontitis subjects. J Clin Periodontol. 2008 
May;35(5):438-62. 

24. Renvert S, Persson GR. Periodontitis as a potential risk factor for 
peri-implantitis. J Clin Periodontol. 2009 Jul;36 Suppl 10:9-14. 

25. Schou S. Implant treatment in periodontitis-susceptible patients: a 
systematic review. J Oral Rehabil. 2008 Jan;35 Suppl 1:9-22. 

26. Mengel R, Flores-de-Jacoby L. Implants in patients treated for 
generalized aggressive and chronic periodontitis: a 3-year 
prospective longitudinal study. J Periodontol. 2005 Apr;76(4):534-
43. 

27. Ferreira SD, Silva GL, Cortelli JR, Costa JE, Costa FO. Prevalence 
and risk variables for peri-implant disease in Brazilian subjects. J 
Clin Periodontol. 2006 Dec;33(12):929-35.  

28. Hardt CR, Gröndahl K, Lekholm U, Wennström JL. Outcome of 
implant therapy in relation to experienced loss of periodontal bone 
support: a retrospective 5- year study. Clin Oral Implants Res. 2002 
Oct;13(5):488-94.  

29. Strietzel FP, Reichart PA, Kale A, Kulkarni M, Wegner B, Küchler 
I. Smoking interferes with the prognosis of dental implant 
treatment: a systematic review and meta-analysis. J Clin 
Periodontol. 2007 Jun;34(6):523-44. Review. 

30. Hinode D, Tanabe S, Yokoyama M, Fujisawa K, Yamauchi E, 
Miyamoto Y. Influence of smoking on osseointegrated implant 
failure: a meta-analysis. Clin Oral Implants Res. 2006 
Aug;17(4):473-8. Review. 

31. DeLuca S, Habsha E, Zarb GA. The effect of smoking on 
osseointegrated dental implants. Part I: implant survival. Int J 
Prosthodont. 2006 Sep-Oct;19(5):491-8. 

32. Woo VV, Chuang SK, Daher S, Muftu A, Dodson TB. 
Dentoalveolar reconstructive procedures as a risk factor for implant 
failure. J Oral Maxillofac Surg. 2004 Jul;62(7):773-80. 

33. McDermott NE, Chuang SK, Woo VV, Dodson TB. Complications 
of dental implants: identification, frequency, and associated risk 
factors. Int J Oral Maxillofac Implants. 2003 Nov-Dec;18(6):848-
55. 

 

41 
 

34. Wallace RH. The relationship between cigarette smoking and dental 
implant failure. Eur J Prosthodont Restor Dent. 2000 Sep;8(3):103-
6. 

35. Noguerol B, Muñoz R, Mesa F, de Dios Luna J, O'Valle F. Early 
implant failure. Prognostic capacity of Periotest: retrospective study 
of a large sample. Clin Oral Implants Res. 2006 Aug;17(4):459-64. 

36. Susarla SM, Chuang SK, Dodson TB. Delayed versus immediate 
loading of implants: survival analysis and risk factors for dental 
implant failure. J Oral Maxillofac Surg. 2008 Feb;66(2):251-5. 

37. Sánchez-Pérez A, Moya-Villaescusa MJ, Caffesse RG. J 
Periodontol. Tobacco as a risk factor for survival of dental 
implants. 2007 Feb;78(2):351-9. 

38. De Bruyn H, Collaert B. The effect of smoking on early implant 
failure. Clin Oral Implants Res. 1994 Dec;5(4):260-4. 

39. Huynh-Ba G, Friedberg JR, Vogiatzi D, Ioannidou E. Implant 
failure predictors in the posterior maxilla: a retrospective study of 
273 consecutive implants. J Periodontol. 2008 Dec;79(12):2256-61. 

40. Moy PK, Medina D, Shetty V, Aghaloo TL. Dental implant failure 
rates and associated risk factors. Int J Oral Maxillofac Implants. 
2005 Jul-Aug;20(4):569-77. 

41. Holahan CM, Koka S, Kennel KA, Weaver AL, Assad DA, 
Regennitter FJ, et al. Effect of osteoporotic status on the survival of 
titanium dental implants. Int J Oral Maxillofac Implants. 2008 Sep-
Oct;23(5):905-10. 

42. Klokkevold PR, Han TJ. How do smoking, diabetes, and 
periodontitis affect outcomes of implant treatment? Int J Oral 
Maxillofac Implants. 2007;22 Suppl:173-202. Review. Erratum in: 
Int J Oral Maxillofac Implants. 2008 Jan-Feb;23(1):56. 

43. Morneburg TR, Pröschel PA. Success rates of microimplants in 
edentulous patients with residual ridge resorption. Int J Oral 
Maxillofac Implants. 2008 Mar-Apr;23(2):270-6.  

44. Zinsli B, Sägesser T, Mericske E, Mericske-Stern R. Clinical 
evaluation of small-diameter ITI implants: a prospective study. Int J 
Oral Maxillofac Implants. 2004 Jan-Feb;19(1):92-9.  

45. Hallman M. A prospective study of treatment of severely resorbed 
maxillae with narrow nonsubmerged implants: results after 1 year 
of loading. Int J Oral Maxillofac Implants. 2001 Sep-
Oct;16(5):731-6. 

46. Vigolo P, Givani A, Majzoub Z, Cordioli G. Clinical evaluation of 
small-diameter implants in single-tooth and multiple-implant 
restorations: a 7-year retrospective study. Int J Oral Maxillofac 
Implants 2004;19(5):703-9.  



42

 

42 
 

47. Torabinejad M, Lozada J, Puterman I, White SN. Endodontic 
Therapy or Single Tooth Implant? A Systematic review. CDA J, 
Vol 36; June 2008:429-437. 

48. Torabinejad M, Anderson P, Bader J, Jackson Brown L, Lie H. 
Chen, Goodacre CJ, et al. Outcomes of root canal treatment and 
restoration, implant-supported single crowns, fixed partial dentures, 
and extraction without replacement: A systematic review.  J Prosth 
Dent. Vol 98, Issue 4, Oct 2007: 285-311. 

49. Balevi B.  Root canal therapy, fixed partial dentures and implant- 
supported crowns, have similar short term survival rates. Evid 
Based Dent. 2008;9(1):15-7. 

50. Iqbal MK, Kim S. For teeth requiring endodontic treatment, what 
are the difference in outcomes of restored endodontically trerated 
teeth compared to implant supported restorations? J Oral 
Maxillofac Implants. 2007;Suppl:96-116. 

51. Doyle SL, Hodges JS, Pesun IJ, Law AS, Bowles WR. 
Retrospective Cross Sectional Comparison of Initial Nonsurgical 
Endodontic Treatment and Single-Tooth Implants. J Endod 2006. 
Sep;32(9);822-7. 

52. Pjetursson BE, et al. Comparison of survival and complication rates 
of tooth-supported fixed dental prostheses (FDPs) and implant-
supported FDPs and single crowns (SCs). Clin Oral Implants Res, 
2007. 18 Suppl 3:97-113. 

53. Salinas TJ and SE Eckert. In patients requiring single-tooth 
replacement, what are the outcomes of implant- as compared to 
tooth-supported restorations? Int J Oral Maxillofac Implants. 2007; 
22 Suppl:71-95. 

54. Scurria MS, JD Bader, and DA Shugars. Meta-analysis of fixed 
partial denture survival: prostheses and abutments. J Prosthet Dent. 
1998;79(4): 459-64. 

55. Tan K, et al. A systematic review of the survival and complication 
rates of fixed partial dentures (FPDs) after an observation period of 
at least 5 years. Clin Oral Implants Res. 2004; 15(6): 654-66. 

56. Jung RE, et al. A systematic review of the 5-year survival and 
complication rates of implant-supported single crowns. Clin Oral 
Implants Res. 2008;19(2):119-30. 

57. Lindh T, et al. A meta-analysis of implants in partial edentulism. 
Clin Oral Implants Res. 1998;9(2):80-90. 

58. Creugers NH, et al. A systematic review of single-tooth restorations 
supported by implants. J Dent. 2000;28(4):209-17. 



42 43

 

42 
 

47. Torabinejad M, Lozada J, Puterman I, White SN. Endodontic 
Therapy or Single Tooth Implant? A Systematic review. CDA J, 
Vol 36; June 2008:429-437. 

48. Torabinejad M, Anderson P, Bader J, Jackson Brown L, Lie H. 
Chen, Goodacre CJ, et al. Outcomes of root canal treatment and 
restoration, implant-supported single crowns, fixed partial dentures, 
and extraction without replacement: A systematic review.  J Prosth 
Dent. Vol 98, Issue 4, Oct 2007: 285-311. 

49. Balevi B.  Root canal therapy, fixed partial dentures and implant- 
supported crowns, have similar short term survival rates. Evid 
Based Dent. 2008;9(1):15-7. 

50. Iqbal MK, Kim S. For teeth requiring endodontic treatment, what 
are the difference in outcomes of restored endodontically trerated 
teeth compared to implant supported restorations? J Oral 
Maxillofac Implants. 2007;Suppl:96-116. 

51. Doyle SL, Hodges JS, Pesun IJ, Law AS, Bowles WR. 
Retrospective Cross Sectional Comparison of Initial Nonsurgical 
Endodontic Treatment and Single-Tooth Implants. J Endod 2006. 
Sep;32(9);822-7. 

52. Pjetursson BE, et al. Comparison of survival and complication rates 
of tooth-supported fixed dental prostheses (FDPs) and implant-
supported FDPs and single crowns (SCs). Clin Oral Implants Res, 
2007. 18 Suppl 3:97-113. 

53. Salinas TJ and SE Eckert. In patients requiring single-tooth 
replacement, what are the outcomes of implant- as compared to 
tooth-supported restorations? Int J Oral Maxillofac Implants. 2007; 
22 Suppl:71-95. 

54. Scurria MS, JD Bader, and DA Shugars. Meta-analysis of fixed 
partial denture survival: prostheses and abutments. J Prosthet Dent. 
1998;79(4): 459-64. 

55. Tan K, et al. A systematic review of the survival and complication 
rates of fixed partial dentures (FPDs) after an observation period of 
at least 5 years. Clin Oral Implants Res. 2004; 15(6): 654-66. 

56. Jung RE, et al. A systematic review of the 5-year survival and 
complication rates of implant-supported single crowns. Clin Oral 
Implants Res. 2008;19(2):119-30. 

57. Lindh T, et al. A meta-analysis of implants in partial edentulism. 
Clin Oral Implants Res. 1998;9(2):80-90. 

58. Creugers NH, et al. A systematic review of single-tooth restorations 
supported by implants. J Dent. 2000;28(4):209-17. 

 

42 
 

47. Torabinejad M, Lozada J, Puterman I, White SN. Endodontic 
Therapy or Single Tooth Implant? A Systematic review. CDA J, 
Vol 36; June 2008:429-437. 

48. Torabinejad M, Anderson P, Bader J, Jackson Brown L, Lie H. 
Chen, Goodacre CJ, et al. Outcomes of root canal treatment and 
restoration, implant-supported single crowns, fixed partial dentures, 
and extraction without replacement: A systematic review.  J Prosth 
Dent. Vol 98, Issue 4, Oct 2007: 285-311. 

49. Balevi B.  Root canal therapy, fixed partial dentures and implant- 
supported crowns, have similar short term survival rates. Evid 
Based Dent. 2008;9(1):15-7. 

50. Iqbal MK, Kim S. For teeth requiring endodontic treatment, what 
are the difference in outcomes of restored endodontically trerated 
teeth compared to implant supported restorations? J Oral 
Maxillofac Implants. 2007;Suppl:96-116. 

51. Doyle SL, Hodges JS, Pesun IJ, Law AS, Bowles WR. 
Retrospective Cross Sectional Comparison of Initial Nonsurgical 
Endodontic Treatment and Single-Tooth Implants. J Endod 2006. 
Sep;32(9);822-7. 

52. Pjetursson BE, et al. Comparison of survival and complication rates 
of tooth-supported fixed dental prostheses (FDPs) and implant-
supported FDPs and single crowns (SCs). Clin Oral Implants Res, 
2007. 18 Suppl 3:97-113. 

53. Salinas TJ and SE Eckert. In patients requiring single-tooth 
replacement, what are the outcomes of implant- as compared to 
tooth-supported restorations? Int J Oral Maxillofac Implants. 2007; 
22 Suppl:71-95. 

54. Scurria MS, JD Bader, and DA Shugars. Meta-analysis of fixed 
partial denture survival: prostheses and abutments. J Prosthet Dent. 
1998;79(4): 459-64. 

55. Tan K, et al. A systematic review of the survival and complication 
rates of fixed partial dentures (FPDs) after an observation period of 
at least 5 years. Clin Oral Implants Res. 2004; 15(6): 654-66. 

56. Jung RE, et al. A systematic review of the 5-year survival and 
complication rates of implant-supported single crowns. Clin Oral 
Implants Res. 2008;19(2):119-30. 

57. Lindh T, et al. A meta-analysis of implants in partial edentulism. 
Clin Oral Implants Res. 1998;9(2):80-90. 

58. Creugers NH, et al. A systematic review of single-tooth restorations 
supported by implants. J Dent. 2000;28(4):209-17. 

 

43 
 

59. Sailer I, et al. A systematic review of the performance of ceramic 
and metal implant abutments supporting fixed implant 
reconstructions. Clin Oral Implants Res. 2009;20 Suppl 4:4-31. 

60. Pjetursson BE, Tan WC, Zwahlen M, Lang NP.  A systematic 
review of the success of sinus floor elevation and survival of 
implants inserted in combination with sinus floor elevation. Part I. 
Lateral approach.  J Clin Periodontol. 2008;35(Suppl 8):216-240. 

61. Tan WC, Lang NP, Zwahlen M, Pjetursson BE. A systematic 
review of the success of sinus floor elevation and survival of 
implants inserted in combination with sinus floor elevation. Part II. 
Transalveolar technique.  J Clin Periodontol. 2008;35(Suppl 8):241-
254. 

62. Del Fabbro M, Rosano G, Taschieri S. Implant survival rates after 
maxillary sinus augmentation.  Eur J Oral Sci. 2008;116(6):497-
506. 

63. Blanco J, et al. Long term results and survival rate of implants 
treated with GBR: a 5 year case series. Clin Oral Imp Res. 2005; 
Vol 16:294-301. 

64. Hammerle C, et al. Systematic review of survival of implants in 
bone sites augmented with barrier membranes. J of Clin Perio. Vol 
29:226-231. 

65. Zitzmann, NU, et al. Clincal evaluation of Bioguide supported by 
autografts in the treatment of bone defect around implants. Int J 
Oral Maxillofac Implants. May-June 2001;16(3):355-366. 

66. Dahlin, et al. Treatment of fenestration and dehiscence bone defects 
around oral implants using the GTR technique. Int J Oral 
Maxillofac Implants. 1995;10(3):312-318. 

67. Friedmann A, et al. Histological assessment of augmented jaw bone 
utilizing a new collagen barrier membrane compared to a standard 
barrier membrane to protect a granular bone substitute material.  
Clin Oral Imp Res. 2002;13(6):587-594. 

68. Zitzmann NU, et al. Resorbable vs non-resorbable membrane in 
combination with Bio-Oss for GBR. Int J Oral Maxillofac Implants. 
1997;Vol 12 Issue 6:844-852. 

69. Schelgel, et al. Histological findings in GBR around titanium dental 
implants with autogenous bone chips using a new resorbable 
membrane.  J Long Term Eff Med Implants. 1998;8(3-4): 211-224. 

70. Carpio L, et al. Guided bone regeneration around endosseous 
implants with anorganic bovine bone mineral: An RCT comparing 
bioabsorbable vs non-bioabsorbable barriers. J of Periodontology. 
2000; 71(11):1743-49. 



44

 

44 
 

71. Tawil G, et al, Clinical evaluation of bilayered collagen membrane 
(Bio-Guide) supported by autografts in the treatment of bone 
defects around implants. Int J Oral Maxillofac Implants. 
2001;16(6):857-863. 

72. Tonetti M and Hammerle C. Advances in bone augmentation to 
enable dental placement: Consensus Report on the 6th European 
workshop on Periodontology. J of Clinical Periodontology. 2008 
Sep;35(8 Suppl):168-72. 

73. Chiapasco M, et al. Augmentation procedures for the rehabilitation 
of deficient edentulous ridges with oral implants. Clin Oral Imp 
Research. 2006 Oct;17 Suppl 2:136-59. 

74. Agahaloo T and Moy P. Which hard tissue augmentation 
techniques are the most successful in furnishing bony support for 
implant placement.  Int J Oral Maxillofac Implants. 2007; 22 
Suppl:49-70. 

75. Raghoebar G, et al. Maxillary bone grafting for insertion of 
endosseous implants: Results after 12-124 months. Clin Oral Imp 
Research. 2001;12:279-86. 

76. Wittfang et al. Onlay augmentation vs sinus lift procedure in 
treatment of severely resorbed maxilla: a 5 year comparative 
longitudinal study.  Int J Oral Maxillofac Surg. 2005;34(8):885-9. 

77. Chiapasco M, et al. Alveolar distraction osteogenesis vs vertical 
guided bone regeneration for the correction of vertically deficient 
edentulous ridges: A 1-3 year prospective study on humans.  Clin 
Oral Imp Research. 2004;15(1):82-95.  

78. Lang NP, Pjetursson BE, Tan K, Bragger U, Egger M, Zwahlen M. 
A systematic review of the survival and complication rates of fixed 
partial dentures (FPDs) after an observation period of at least 5 
years. II. Combined tooth-implant supported FPDs. Clin Oral 
Implants Res. 2004 Dec;15(6):643-53.  

79. Bragger U, Aeschlimann S, Burgin W, Hammerle CH, Lang NP. 
Biological and technical complications and failures with fixed 
partial dentures on implants and teeth after four to five years of 
function. Clin Oral Implants Res. 2001;12:26-34. 

80. Nickenig HJ, Spiekermann H, Wichmann M, Andreas SK, Eitner S. 
Survival and complication rates of combined tooth-implant-
supported fixed and removable partial dentures. Int J Prosthodont. 
2008 Mar-Apr;21(2):131-7. 

81. Lindh T, Back T, Nystrom E, Gunne J. Implant versus tooth-
implant supported prostheses in the posterior maxilla: a 2-year  
report.  Clin Oral Implants Res. 2001 Oct;12(5): 441-449. 



44 45

 

44 
 

71. Tawil G, et al, Clinical evaluation of bilayered collagen membrane 
(Bio-Guide) supported by autografts in the treatment of bone 
defects around implants. Int J Oral Maxillofac Implants. 
2001;16(6):857-863. 

72. Tonetti M and Hammerle C. Advances in bone augmentation to 
enable dental placement: Consensus Report on the 6th European 
workshop on Periodontology. J of Clinical Periodontology. 2008 
Sep;35(8 Suppl):168-72. 

73. Chiapasco M, et al. Augmentation procedures for the rehabilitation 
of deficient edentulous ridges with oral implants. Clin Oral Imp 
Research. 2006 Oct;17 Suppl 2:136-59. 

74. Agahaloo T and Moy P. Which hard tissue augmentation 
techniques are the most successful in furnishing bony support for 
implant placement.  Int J Oral Maxillofac Implants. 2007; 22 
Suppl:49-70. 

75. Raghoebar G, et al. Maxillary bone grafting for insertion of 
endosseous implants: Results after 12-124 months. Clin Oral Imp 
Research. 2001;12:279-86. 

76. Wittfang et al. Onlay augmentation vs sinus lift procedure in 
treatment of severely resorbed maxilla: a 5 year comparative 
longitudinal study.  Int J Oral Maxillofac Surg. 2005;34(8):885-9. 

77. Chiapasco M, et al. Alveolar distraction osteogenesis vs vertical 
guided bone regeneration for the correction of vertically deficient 
edentulous ridges: A 1-3 year prospective study on humans.  Clin 
Oral Imp Research. 2004;15(1):82-95.  

78. Lang NP, Pjetursson BE, Tan K, Bragger U, Egger M, Zwahlen M. 
A systematic review of the survival and complication rates of fixed 
partial dentures (FPDs) after an observation period of at least 5 
years. II. Combined tooth-implant supported FPDs. Clin Oral 
Implants Res. 2004 Dec;15(6):643-53.  

79. Bragger U, Aeschlimann S, Burgin W, Hammerle CH, Lang NP. 
Biological and technical complications and failures with fixed 
partial dentures on implants and teeth after four to five years of 
function. Clin Oral Implants Res. 2001;12:26-34. 

80. Nickenig HJ, Spiekermann H, Wichmann M, Andreas SK, Eitner S. 
Survival and complication rates of combined tooth-implant-
supported fixed and removable partial dentures. Int J Prosthodont. 
2008 Mar-Apr;21(2):131-7. 

81. Lindh T, Back T, Nystrom E, Gunne J. Implant versus tooth-
implant supported prostheses in the posterior maxilla: a 2-year  
report.  Clin Oral Implants Res. 2001 Oct;12(5): 441-449. 

 

44 
 

71. Tawil G, et al, Clinical evaluation of bilayered collagen membrane 
(Bio-Guide) supported by autografts in the treatment of bone 
defects around implants. Int J Oral Maxillofac Implants. 
2001;16(6):857-863. 

72. Tonetti M and Hammerle C. Advances in bone augmentation to 
enable dental placement: Consensus Report on the 6th European 
workshop on Periodontology. J of Clinical Periodontology. 2008 
Sep;35(8 Suppl):168-72. 

73. Chiapasco M, et al. Augmentation procedures for the rehabilitation 
of deficient edentulous ridges with oral implants. Clin Oral Imp 
Research. 2006 Oct;17 Suppl 2:136-59. 

74. Agahaloo T and Moy P. Which hard tissue augmentation 
techniques are the most successful in furnishing bony support for 
implant placement.  Int J Oral Maxillofac Implants. 2007; 22 
Suppl:49-70. 

75. Raghoebar G, et al. Maxillary bone grafting for insertion of 
endosseous implants: Results after 12-124 months. Clin Oral Imp 
Research. 2001;12:279-86. 

76. Wittfang et al. Onlay augmentation vs sinus lift procedure in 
treatment of severely resorbed maxilla: a 5 year comparative 
longitudinal study.  Int J Oral Maxillofac Surg. 2005;34(8):885-9. 

77. Chiapasco M, et al. Alveolar distraction osteogenesis vs vertical 
guided bone regeneration for the correction of vertically deficient 
edentulous ridges: A 1-3 year prospective study on humans.  Clin 
Oral Imp Research. 2004;15(1):82-95.  

78. Lang NP, Pjetursson BE, Tan K, Bragger U, Egger M, Zwahlen M. 
A systematic review of the survival and complication rates of fixed 
partial dentures (FPDs) after an observation period of at least 5 
years. II. Combined tooth-implant supported FPDs. Clin Oral 
Implants Res. 2004 Dec;15(6):643-53.  

79. Bragger U, Aeschlimann S, Burgin W, Hammerle CH, Lang NP. 
Biological and technical complications and failures with fixed 
partial dentures on implants and teeth after four to five years of 
function. Clin Oral Implants Res. 2001;12:26-34. 

80. Nickenig HJ, Spiekermann H, Wichmann M, Andreas SK, Eitner S. 
Survival and complication rates of combined tooth-implant-
supported fixed and removable partial dentures. Int J Prosthodont. 
2008 Mar-Apr;21(2):131-7. 

81. Lindh T, Back T, Nystrom E, Gunne J. Implant versus tooth-
implant supported prostheses in the posterior maxilla: a 2-year  
report.  Clin Oral Implants Res. 2001 Oct;12(5): 441-449. 

 

45 
 

82. Naert IE, Duyck JA, Hosny MM, Van Steenberghe D. Freestanding 
and tooth-implant connected prostheses in the treatment of partially 
edentulous patients. Part I: An up to 15-years clinical evaluation. 
Clin Oral Implants Res. 2001;12:237-44.  

83. Naert IE, Duyck JA, Hosny MM, Quirynen M, Van Steenberghe D. 
Freestanding and tooth-implant connected prostheses in the 
treatment of partially edentulous patients Part II: An up to 15-years 
radiographic evaluation. Clin Oral Implants Res. 2001;12:245-51.  

84. Hita-Carrillo C, Hernández-Aliaga M, Calvo-Guirado JL. Tooth-
implant connection: A bibliographic review. Med Oral Patol Oral 
Cir Bucal. 2010 Mar 1;15 (2):e387-94. 

85. Chee WW, Mordohai N. Tooth-to-Implant Connection: A 
Systematic Review of the Literature and a Case Report Utilizing a 
New Connection Design. Clin Implant Dent & Relat Res. 2010 
Jun;12 (2):122-133. 

86. Lang NP et al Immediate implant placement with transmucosal 
healing in areas of aesthetic priority. A multicentre randomized 
controlled study I: Surgical outcomes.  Clin Oral Implant Res. 2007 
Apr;18:188-96. 

87. Block MS et al. Prospective evaluation of immediate & delayed 
provisional single tooth restorations. J Oral Maxillofac Surg. 2009 
Nov;67(11 Suppl):89-107.  

88. Chen ST, Wilson TG et al. Immediate or early placement of 
implants following tooth extraction: review of biological basis, 
clinical procedures & outcomes. Int J Oral Maxillofac implants. 
2004;19 Suppl:12-25. 

89. Esposito MA et al. Interventions for replacing missing teeth: dental 
implants in fresh extraction sockets (Immediate, Immediate delayed 
& delayed implants) Cochrane Database Syst Rev. 2006 Oct 
18;(4):CD005968.  

90. Schropp L, Isidor F.  Timing of implant placement relative to tooth 
extraction. J oral Rehabil. 2008 Jan; 35Supp 1:33-43.  

91. den Hartog L et al. Treatment outcome of immediate, early and 
conventional single tooth implants in the aesthetic zone: a 
systematic review to survival, bone level, soft tissue, aesthetics & 
patient satisfaction . J Clin Periodont. 2008 Dec;35(12):1073-86.  

92. Quirynen M et al. How does the timing of Implant placement to 
extraction affect outcome?  Int. J Oral Maxillofac implants 2007;22 
Supp:203-223. 

93. Chen ST, Buser D. Clinical & aesthetic outcomes of implants 
placed in postextraction site. Int J Oral Maxillofac Implants. 
2009;24 Suppl:186 -217.   



46

 

46 
 

94. Lindeboom JA et al. Immediate placement of implants in periapical 
infected sites: a prospective randomised study in 50 patients. Oral 
Surg Oral Med Oral Path Oral Radio Endo. 2006 June;101(6):705-
10.  

95. Schropp L et al.  Bone Healing following immediate versus delayed 
placement of Titanium Implants into extraction sockets: A 
prospective clinical study. Int J Oral Maxillofac Implants 
2003;18(2):189-99. 

96. Esposito M, Grusovin MG, Willings M, Coulthard P, Worthington 
HV. The effectiveness of immediate, early, and conventional 
loading of dental implants: a Cochrane systematic review of 
randomized controlled clinical trials. Int J Oral Maxillofac 
Implants. 2007 Nov-Dec;22(6):893-904. 

97. Degidi M, Iezzi G, Perrotti V, Piattelli A. Comparative analysis of 
immediate functional loading and immediate nonfunctional loading 
to traditional healing periods: a 5-year follow-up of 550 dental 
implants. Clin Implant Dent Relat Res. 2009 Dec;11(4):257-66. 
Epub 2008 Sep 9. 

98. Nkenke E, Fenner M. Indications for immediate loading of implants 
and implant success. Clin Oral Implants Res. 2006 Oct;17 Suppl 
2:19-34. 

99. Kawai Y, Taylor JA. Effect of loading time on the success of 
complete mandibular titanium implant retained overdentures: a 
systematic review. Clin Oral Implants Res. 2007 Aug;18(4):399-
408. Epub 2007 May 16. 

100. Assad AS, Hassan SA, Shawky YM, Badawy MM. Clinical and 
radiographic evaluation of implant-retained mandibular 
overdentures with immediate loading. Implant Dent. 2007 
Jun;16(2):212-23. 

101. Gallucci GO, Morton D, Weber HP. Loading protocols for dental 
implants in edentulous patients. Int J Oral Maxillofac Implants. 
2009;24 Suppl:132-46. 

102. Chiapasco M, Abati S, Romeo E, Vogel G. Implant-retained 
mandibular overdentures with Brånemark System MKII implants: a 
prospective comparative study between delayed and immediate 
loading. Int J Oral Maxillofac Implants. 2001 Jul-Aug;16(4):537-
46. 

103. Romeo E, Chiapasco M, Lazza A, Casentini P, Ghisolfi M, Iorio M, 
Vogel G. Implant-retained mandibular overdentures with ITI 
implants. Clin Oral Implants Res. 2002 Oct;13(5):495-501. 



46 47

 

46 
 

94. Lindeboom JA et al. Immediate placement of implants in periapical 
infected sites: a prospective randomised study in 50 patients. Oral 
Surg Oral Med Oral Path Oral Radio Endo. 2006 June;101(6):705-
10.  

95. Schropp L et al.  Bone Healing following immediate versus delayed 
placement of Titanium Implants into extraction sockets: A 
prospective clinical study. Int J Oral Maxillofac Implants 
2003;18(2):189-99. 

96. Esposito M, Grusovin MG, Willings M, Coulthard P, Worthington 
HV. The effectiveness of immediate, early, and conventional 
loading of dental implants: a Cochrane systematic review of 
randomized controlled clinical trials. Int J Oral Maxillofac 
Implants. 2007 Nov-Dec;22(6):893-904. 

97. Degidi M, Iezzi G, Perrotti V, Piattelli A. Comparative analysis of 
immediate functional loading and immediate nonfunctional loading 
to traditional healing periods: a 5-year follow-up of 550 dental 
implants. Clin Implant Dent Relat Res. 2009 Dec;11(4):257-66. 
Epub 2008 Sep 9. 

98. Nkenke E, Fenner M. Indications for immediate loading of implants 
and implant success. Clin Oral Implants Res. 2006 Oct;17 Suppl 
2:19-34. 

99. Kawai Y, Taylor JA. Effect of loading time on the success of 
complete mandibular titanium implant retained overdentures: a 
systematic review. Clin Oral Implants Res. 2007 Aug;18(4):399-
408. Epub 2007 May 16. 

100. Assad AS, Hassan SA, Shawky YM, Badawy MM. Clinical and 
radiographic evaluation of implant-retained mandibular 
overdentures with immediate loading. Implant Dent. 2007 
Jun;16(2):212-23. 

101. Gallucci GO, Morton D, Weber HP. Loading protocols for dental 
implants in edentulous patients. Int J Oral Maxillofac Implants. 
2009;24 Suppl:132-46. 

102. Chiapasco M, Abati S, Romeo E, Vogel G. Implant-retained 
mandibular overdentures with Brånemark System MKII implants: a 
prospective comparative study between delayed and immediate 
loading. Int J Oral Maxillofac Implants. 2001 Jul-Aug;16(4):537-
46. 

103. Romeo E, Chiapasco M, Lazza A, Casentini P, Ghisolfi M, Iorio M, 
Vogel G. Implant-retained mandibular overdentures with ITI 
implants. Clin Oral Implants Res. 2002 Oct;13(5):495-501. 

 

46 
 

94. Lindeboom JA et al. Immediate placement of implants in periapical 
infected sites: a prospective randomised study in 50 patients. Oral 
Surg Oral Med Oral Path Oral Radio Endo. 2006 June;101(6):705-
10.  

95. Schropp L et al.  Bone Healing following immediate versus delayed 
placement of Titanium Implants into extraction sockets: A 
prospective clinical study. Int J Oral Maxillofac Implants 
2003;18(2):189-99. 

96. Esposito M, Grusovin MG, Willings M, Coulthard P, Worthington 
HV. The effectiveness of immediate, early, and conventional 
loading of dental implants: a Cochrane systematic review of 
randomized controlled clinical trials. Int J Oral Maxillofac 
Implants. 2007 Nov-Dec;22(6):893-904. 

97. Degidi M, Iezzi G, Perrotti V, Piattelli A. Comparative analysis of 
immediate functional loading and immediate nonfunctional loading 
to traditional healing periods: a 5-year follow-up of 550 dental 
implants. Clin Implant Dent Relat Res. 2009 Dec;11(4):257-66. 
Epub 2008 Sep 9. 

98. Nkenke E, Fenner M. Indications for immediate loading of implants 
and implant success. Clin Oral Implants Res. 2006 Oct;17 Suppl 
2:19-34. 

99. Kawai Y, Taylor JA. Effect of loading time on the success of 
complete mandibular titanium implant retained overdentures: a 
systematic review. Clin Oral Implants Res. 2007 Aug;18(4):399-
408. Epub 2007 May 16. 

100. Assad AS, Hassan SA, Shawky YM, Badawy MM. Clinical and 
radiographic evaluation of implant-retained mandibular 
overdentures with immediate loading. Implant Dent. 2007 
Jun;16(2):212-23. 

101. Gallucci GO, Morton D, Weber HP. Loading protocols for dental 
implants in edentulous patients. Int J Oral Maxillofac Implants. 
2009;24 Suppl:132-46. 

102. Chiapasco M, Abati S, Romeo E, Vogel G. Implant-retained 
mandibular overdentures with Brånemark System MKII implants: a 
prospective comparative study between delayed and immediate 
loading. Int J Oral Maxillofac Implants. 2001 Jul-Aug;16(4):537-
46. 

103. Romeo E, Chiapasco M, Lazza A, Casentini P, Ghisolfi M, Iorio M, 
Vogel G. Implant-retained mandibular overdentures with ITI 
implants. Clin Oral Implants Res. 2002 Oct;13(5):495-501. 

 

47 
 

104. Attard NJ, Zarb GA. Immediate and early implant loading 
protocols: a literature review of clinical studies. J Prosthet Dent. 
2005 Sep;94(3):242-58. 

105. Ostman PO. Immediate/early loading of dental implants. Clinical 
documentation and presentation of a treatment concept. Periodontol 
2000. 2008;47:90-112. 

106. Grütter L, Belser UC. Implant loading protocols for the partially 
edentulous esthetic zone. Int J Oral Maxillofac Implants. 2009;24 
Suppl:169-79. 

107. Hall JA, Payne AG, Purton DG, Torr B, Duncan WJ, De Silva RK. 
Immediately restored, single-tapered implants in the anterior 
maxilla: prosthodontic and aesthetic outcomes after 1 year. Clin 
Implant Dent Relat Res. 2007 Mar;9(1):34-45. 

108. Palattella P, Torsello F, Cordaro L. Two-year prospective clinical 
comparison of immediate replacement vs immediate restoration of 
single tooth in esthetic zone. Clin Oral Impl Res. 2008(19):1148-
1153. 

109. Cannizzaro G, Leone M, Consolo U, Ferri V, Esposito M. 
Immediate functional loading of implants placed with flapless 
surgery versus conventional implants in partially edentulous 
patients: a 3-year randomized controlled clinical trial. Int J Oral 
Maxillofac Implants. 2008 Sep-Oct;23(5):867-75. 

110. Cordaro L, Torsello F, Roccuzzo M. Implant loading protocols for 
the partially edentulous posterior mandible. Int J Oral Maxillofac 
Implants. 2009;24 Suppl:158-68.  

111. Romanos GE, Nentwig GH. Immediate versus delayed functional 
loading of implants in the posterior mandible: a 2-year prospective 
clinical study of 12 consecutive cases. Int J Periodontics 
Restorative Dent. 2006 Oct;26(5):459-69. 

112. Testori T, Galli F, Capelli M, Zuffetti F, Esposito M. Immediate 
nonocclusal versus early loading of dental implants in partially 
edentulous patients: 1-year results from a multicenter, randomized 
controlled clinical trial. Int J Oral Maxillofac Implants. 2007 Sep-
Oct;22(5):815-22. 

113. Atieh MA, Atieh AH, Payne AG, Duncan WJ. Immediate loading 
with single implant crowns: a systematic review and meta-analysis. 
Int J Prosthodont. 2009 Jul Aug; 22(4): 378-87. 

114. Degidi M, Nardi D, Piattelli A. Immediate versus one-stage 
restoration of small-diameter implants for a single missing 
maxillary lateral incisor: a 3-year randomized clinical trial. J 
Periodontol. 2009 Sep;80(9):1393-8. 



48

 

48 
 

115. Güncü MB, Aslan Y, Tümer C, Güncü GN, Uysal S. In-patient 
comparison of immediate and conventional loaded implants in 
mandibular molar sites within 12 months. Clin Oral Implants Res. 
2008 Apr;19(4):335-41. Epub 2008 Feb 20. 

116. Carrillo García C, Boronat López A, Peñarrocha Diago M. 
Immediately restored dental implants for partial-arch applications. 
A literature update. Med Oral Patol Oral Cir Bucal. 2008 Jul 
1;13(7):E451-5. 

117. Merli M, Bernardelli F, Esposito M. Immediate versus early 
nonocclusal loading of dental implants placed with a flapless 
procedure in partially edentulous patients: preliminary results from 
a randomized controlled clinical trial. Int J Periodontics Restorative 
Dent. 2008 Oct;28(5):453-9. 

118. Roccuzzo M, Aglietta M, Cordaro L. Implant loading protocols for 
partially edentulous maxillary posterior sites. Int J Oral Maxillofac 
Implants. 2009;24 Suppl:147-57.  

119. Competitor insights for dental implants, Sep 2008, Millennium 
Research Group, Inc. 175 Bloor St. East, South Tower, Suite 701, 
Toronto, ON M4W 3R8, Canada. 

120. Jung RE, Pjetursson BE, Glauser R, Zembic A, Zwahlen M, Lang 
NP. A systematic review of the 5-year survival and complication 
rates of implant-supported single crowns. Clin Oral Implants Res. 
2008 Feb;19(2):119-30. Epub 2007 Dec 7. 

121. Zitzmann NU, Sendi P, Marinello CP. An economic evaluation of 
implant treatment in edentulous patients- preliminary results. Int J 
Prosthodont. 2005;18(1):20-7. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



48 49

 

48 
 

115. Güncü MB, Aslan Y, Tümer C, Güncü GN, Uysal S. In-patient 
comparison of immediate and conventional loaded implants in 
mandibular molar sites within 12 months. Clin Oral Implants Res. 
2008 Apr;19(4):335-41. Epub 2008 Feb 20. 

116. Carrillo García C, Boronat López A, Peñarrocha Diago M. 
Immediately restored dental implants for partial-arch applications. 
A literature update. Med Oral Patol Oral Cir Bucal. 2008 Jul 
1;13(7):E451-5. 

117. Merli M, Bernardelli F, Esposito M. Immediate versus early 
nonocclusal loading of dental implants placed with a flapless 
procedure in partially edentulous patients: preliminary results from 
a randomized controlled clinical trial. Int J Periodontics Restorative 
Dent. 2008 Oct;28(5):453-9. 

118. Roccuzzo M, Aglietta M, Cordaro L. Implant loading protocols for 
partially edentulous maxillary posterior sites. Int J Oral Maxillofac 
Implants. 2009;24 Suppl:147-57.  

119. Competitor insights for dental implants, Sep 2008, Millennium 
Research Group, Inc. 175 Bloor St. East, South Tower, Suite 701, 
Toronto, ON M4W 3R8, Canada. 

120. Jung RE, Pjetursson BE, Glauser R, Zembic A, Zwahlen M, Lang 
NP. A systematic review of the 5-year survival and complication 
rates of implant-supported single crowns. Clin Oral Implants Res. 
2008 Feb;19(2):119-30. Epub 2007 Dec 7. 

121. Zitzmann NU, Sendi P, Marinello CP. An economic evaluation of 
implant treatment in edentulous patients- preliminary results. Int J 
Prosthodont. 2005;18(1):20-7. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

49 
 

Self-assessment (MCQs) 
 
After reading the Clinical Practice Guidelines, you can claim one CPE 
point under Category 3A (Self-Study) of the SDC Online CPE programme.
Before you login to claim the CPE point, we encourage you to evaluate 
whether you have mastered the key points in the Guidelines by completing 
this set of MCQs.  This is an extension of the learning process and is not 
intended to “judge” your knowledge and is not compulsory.  The answers 
can be found at the end of the questionnaire.  
 
Instruction: Please choose the best answer. 
 
1. The estimated 3-year implant survival rate of rough 

surface/ textured implants placed in  
  

 A) grafted posterior maxillary sinuses with non-
autogenous bone graft compared to implants 
placed in grafted posterior maxillary sinuses with 
autogenous bone graft are higher 

  

 B) grafted posterior maxillary sinuses with non-
autogenous bone graft compared to implants 
placed in grafted posterior maxillary sinuses with 
autogenous bone graft are lower 

  

 C) grafted posterior maxillary sinuses with non-
autogenous bone graft compared to implants 
placed in grafted posterior maxillary sinuses with 
autogenous bone graft are similar 

  

 D) none of the above are true ( ) 
    
2. Select the statement that is true.   
 A) An implant supported single crown and tooth 

supported fixed dental prostheses show similar 5- 
year survival outcomes. 

  

 B) The survival of implant supported single crowns 
exceeds that of tooth supported fixed dental 
prostheses. 

  

 C) Implant supported single crowns have fewer 
complications than tooth supported fixed dental 
prostheses. 

  

 D) Tooth supported fixed dental prostheses and 
implant supported single crowns have well 
documented incidences of complications. 

 
 
( 

 
 
) 
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3. The failure rate for dental implant therapy in smokers is   
 A) 2x higher than non smokers   
 B) still marginally higher than non smokers after 5 

years      
  

 C) 5x higher than non smokers   
 D) the same for heavy smokers and light smokers  ( ) 
    
4. Root-formed endosseous implants inserted in the 

maxilla may be loaded immediately, by default, 
  

 A) for retention of a removable prosthesis   
 B) for support of a fixed one-piece full arch prosthesis   
 C) for all single tooth replacement in the anterior 

region 
  

 D) for none of the above ( ) 
    
5. In the long term, the cost-effectiveness of an implant 

and tooth supported prosthesis (implants connected to 
natural teeth) is likely to be lower because: 

  

 A) short term clinical studies have found a lower 
chance of implant survival 

  

 B) published studies have conclusively  shown a 
lower rate of long term survival 

  

 C) more recent systematic reviews have suggested 
higher rates of various complications and failures 

  

 D) none of the above ( ) 
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Levels of evidence and grades of recommendation 
Levels of evidence 

Level Type of Evidence 
1+ + High quality meta-analyses, systematic reviews of randomised 

controlled trials (RCTs), or RCTs with a very low risk of bias 
1+ Well conducted meta-analyses, systematic reviews of RCTs, or 

RCTs with a low risk of bias 
1- Meta-analyses, systematic reviews of RCTs, or RCTs with a high 

risk of bias 
2+ + 

 
High quality systematic reviews of case control or cohort studies.  
High quality case control or cohort studies with a very low risk of 
confounding or bias and a high probability that the relationship is 
causal 

2+  Well conducted case control or cohort studies with a low risk of 
confounding or bias and a moderate probability that the relationship 
is causal 

2- Case control or cohort studies with a high risk of confounding or 
bias and a significant risk that the relationship is not causal 

3 Non-analytic studies, e.g. case reports, case series 
4 Expert opinion 

Grades of recommendation 
Grade Recommendation 

A             
 

At least one meta-analysis, systematic review of RCTs, or RCT 
rated as 1+ +  and directly applicable to the target population; or 
A body of evidence consisting principally of studies rated as 1+, 
directly applicable to the target population, and demonstrating 
overall consistency of results 

B             
 

A body of evidence including studies rated as 2++, directly 
applicable to the target population, and demonstrating overall 
consistency of results; or 
Extrapolated evidence from studies rated as 1+ + or 1+   

C             
 

A body of evidence including studies rated as 2+, directly 
applicable to the target population and demonstrating overall 
consistency of results; or 
Extrapolated evidence from studies rated as 2+ + 

D             Evidence level 3 or 4; or 
Extrapolated evidence from studies rated as 2+ 

GPP           
(good practice 

points) 

Recommended best practice based on the clinical experience of 
the guideline development group 
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