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T
his article is the second in a 
series for Oral Health. The 
first article was published 
in the August 2015 issue, 
with the title “Surgical Risk 

Factors in Implant Dentistry: Influence 
on Failures and Bone Loss”. Table 1 in 
this article, organizes risk factors in 
implant dentistry into four categories. 
These were introduced in the August 
2015 article together with the concept 
of “Evidence Based Dentistry” and a 
representative case presentation.

This current article will primarily 
focus on the influence of the fist of the 
4 risk factor categories as seen in Table 
I i.e. “Patient Related Systemic Risk 
Factors”. This article will also describe 
the importance of “Patient Informed 
Consent” as knowledge of risk factors is 
crucial to successfully providing patient 
informed consent. Risks that are fore-
seeable need to be considered at many 
stages, i.e. at the initial patient inter-
view, in order to formulate the prognosis 
and treatment plan, during the patient 
consultation, formulating the treatment 
plan options and the maintenance plan 
(see Table 2). This article will also il-

lustrate two similar cases treated by the 
author and will discuss the influence of 
risk factors on these cases and in partic-
ular the “Patient Related Systemic Risk 
Factors”. Future articles will cover risk 
factors in the other three risk factor cat-
egories in more detail namely: “Patient 
Related Local Risk Factors”, “Operator 
Related Risk factors” and “Biomaterial 
Related Risk factors” (Table 1).

Patient Related Systemic Risk 
factors: (Table 1)
This category of risk factors includes 
but is not limited to patient related: a) 
complaints, expectations, psychological 
suitability and limitations (e.g. clinical 
limitations and financial limitations),  
b) history of periodontitis (especially ag-
gressive periodontitis) and c) smoking, 
systemic disease and medications.

•  a) Patient Complaints,  
Expectations, Psychological 
Suitability and Limitations:

Patient’s complaints, problems, goals, 
expectations (especially comfort, func-
tional, phonetic and esthetic expecta-
tions), psychological suitability and lim-

itations (including clinical and financial 
limitations), should be investigated in 
detail at the initial patient interview. 
In particular the patient’s esthetic 
requirements and expectations need to 
be analyzed and a determination made 
if the patient’s expectations are realistic. 
These determinations are primarily 
made at the initial patient interview and 
diagnostic phases. A thorough esthetic 
analysis may include the factors as out-
lined in Table 3.

• b) History of Periodontitis:
A patient’s history of periodontitis and in 
particular aggressive periodontitis needs 
to be determined from the information 
gathered from both the initial patient 
interview, previous dental records as 
well as from the diagnostic information 
gathering phase. There have been several 
articles studying this issue. Readers are 
referred to meta-analysis published in 
2014.1 A conclusion can be drawn from 
this review that a history of aggressive 
periodontitis poses a negative risk factor 
for and should be taken into account 
and included as part of the “informed 
consent” process and treatment.

Risk Factors in Implant 
Dentistry: “Patient Related” 
Risk Factors
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• c) Smoking, Systemic Disease 
and Medications:
The patient’s dental, medical and 
habit history and in particular current 
conditions that could impact upon the 
outcome, need to be questioned and 
evaluated at the initial patient interview 
and where indicated investigated in 
more detail. Outside consultations may 
be needed to determine if any pre-treat-
ment precautions need to be taken or if 
treatment is absolutely contra-indicated.

There are certain medical conditions 
that may be considered to be “absolute 
contraindications” including but not 
limited to: unrealistic expectations, 
psychiatric instability, recent heart 
attack or stroke, severe immunosup-
pression, uncontrolled bleeding, current 
malignancy therapy, high dose radia-
tion, drug abuse-alcoholism, pregnancy, 
diabetes that is severely uncontrolled, 
renal failure, severe infection, IV- bis-
phosphonates, severe liver disease, and 
non-compliance with critical aspects of 

the recommended therapy. Non-com-
pliance can include diverse issues such 
as patient unwillingness to commit 
to proper maintenance and a patient 
wanting to determine the treatment 
plan that is contrary to an appropriate 
treatment as determined by the dental 
professionals.

Smoking is considered to be a relative 
risk factor as there have been numer-
ous studies correlating smoking with 
increased implant failure rates. As well 
there is some evidence that the risk 
may be dose related and that smoking 
cessation may reduce the risk. Dentists 
should advise prospective patients of 
these factors and they may decide to 
modify their clinical protocols with 
smokers. There are many medical con-
ditions and medications where there is 
insufficient evidence to say that they are 
absolute contraindications to treatment. 
However some conditions and medi-
cations require medical evaluation and 
may be considered to be “relative risk 

factors”. Some of these conditions may 
include but are not limited to: Parkin-
son’s Disease, Osteoporosis, Hyperpara-
thyroidism, certain bone disorders e.g. 
Pagets, certain auto immune diseases 
e.g. Lupus, smoking (dose dependant), 
Genotype-IL1 especially combined with 
smoking, history of periodontitis espe-
cially aggressive periodontitis, certain 
medications e.g. oral bisphosphonates, 
corticosteroids, immune suppressants, 
and anticoagulants. Advanced age as a 
risk factor is of significant interest as it 
is a very common patient inquiry. The 
vast majority of studies on this subject 
however have not linked advanced 
patient age to higher implant failure!

Many common systemic medications 
have an effect on bone metabolism and 
have been postulated to possibly affect 
osseointegration negatively. A 2016  
article2 reviewed this subject and found 
no convincing human experimental 
evidence that the reviewed medica-
tions should be considered absolute 

Table I

Risk Factors in Implant Dentistry:

1) “Patient Systemic” Related Risk factors:

unrealistic expectations e.g. esthetics / psychological status 
/ non-compliance e.g. oral hygiene and professional re-care / 
limits e.g. financial / history of aggressive periodontitis / smoking 
/ systemic disease and medications

2) “Patient Local” Related Risk factors:

soft and or hard tissue deficient quality and or quantity / “high” 
smile zone / lip length-support / restorative space available / 
malocclusion / parafunctional habits

3) “Operator” Related Risk factors:

operator experience and expertise / surgically induced trauma 
/ implant malposition / implant over-size vs. available bone / 
biomechanics: occlusion, number of implants, splinting, implant 
to crown ratio, cantilevers, appliance prescription prosthesis 
design / prosthesis fabrication materials

4) “Biomaterials” Related Risk factors:

implant material, micro surface and macro design:

– thread design: intraosseous body / crestal module

– prosthetic connection: flat vs conical / flush vs shift

Table II: 

Sequence of Therapy

1) Initial patient interview (Subjective Assessment)

 •  Patient: complaints, problems, expectations, goals, limitations
 •  Past & present medical & dental history, referrals? precautions?

2) Diagnostic Data Collection (Objective Assessment)

 A)  Clinical Exam (dental, periodontal, occlusal,  
esthetic analysis)

 B)  Radiographic Exam (e.g. periapicals, panoramic,  
CT)

 C)  Photographs / D) Study Models / E) Diagnostic Wax-ups

3) Diagnosis / Prognosis (risk factor assessment)

4) Treatment Plan (multidisciplinary, options, referrals? etc.)

5) Consultations (achieving patient “Informed consent”)

6) Treatment (sequential multidisciplinary approach)

7) Maintenance (patient and professional responsibilities)



contraindications to implant dentistry. 
Nevertheless the authors advised readers 
to cautiously approach these situations 
and that further human studies were 
needed. The systemic medications that 
were reviewed in this article included: 
Cyclosporine, Glucocorticoids, Selective 
Serotonin Reuptake Inhibitors, Nonste-
roidal Anti-Inflammatory Drugs, Oral 
Bisphosphonates and Chemotherapeu-
tic Agents. Research is ongoing and 
medications that can negatively affect 
osseointegration may come to light in 
the future. For example a 2016 animal 
study3 concluded that a common med-
ication used for gastroesophageal ref lux 
and peptic ulcer disease (Omeprazole, 
marketed by the brand name Prilosec 
and Losec) “impaired bone healing and 
implant osseointegration”.

Patient Informed Consent
Successfully achieving “patient in-
formed consent” is a critically important 
aspect of overall patient care. It is a 
legal and ethical duty for dentists to 
make sure that the patient understands 
the important aspects of treatment. 
There have been several recent RCDSO 
Dispatch articles that have addressed 
this issue, for example “Dental Implant 
lawsuits”, August/September 2015 
issue, “Informed Consent Learning 
program”, November/December 2015 
issue and “Informed Consent From Ma-
terial Risks to Material Information”, 
February/March 2016 issue. Readers are 
encouraged to reference these RSCDO 
publications but some of the key points 
related to patient informed consent are:

1)  It is a comprehensive and ongoing 
process

2)  Includes material risks and material 
information (e.g. alternatives)

3)  Patients must appreciate relevant 
and foreseeable  
consequences

4)  Patient questions need to be en-
couraged

5)  Delegation is allowed but the den-
tist is ultimately responsible

6)  Consent forms are only a part of 
the overall process

7)  Lists of risks and side effects are 
critical and need to be updated

8)  Detailed documentations is the 
best “evidence”

An integral part of achieving patient 
informed consent requires a knowledge 
and application of the significant risk 
factors and this applies throughout the 
“sequence of therapy”.

Informed Consent, Risk Factors 
and Sequence of Therapy: (Tables 
1 & 2)

1) Initial patient interview
At the initial interview the patient’s 
complaints, problems, expectations, 
goals, limitations, past and present 
medical and dental history need to be 
investigated. An assessment needs to be 
made if the patient is a suitable candi-
date from a psychological, medical, den-
tal and financial viewpoint. Potential 
risk factors as outlined in Table 1 need 
to be identified and evaluated.

2) Data Collection
At the diagnostic gathering phase, a 
thorough clinical, radiographic exam-
ination at the minimum are necessary 
and as well additional diagnostic aids 
such as study models and diagnostic 
wax-ups may be indicated. Potential risk 
factors as outlined in Table 1 need to 

be identified and evaluated. In par-
ticular, esthetically demanding cases 
may require a more detailed analysis to 
anticipate potential esthetic related risks 
(Table 3).

3) Diagnosis, Prognosis and 
Treatment Plan
In formulating the diagnosis, progno-
sis, and treatment plan as well as the 
treatment plan options, potential risk 
factors as outlined in Table 1 need to be 
identified and evaluated. A determina-
tion needs to be made of the suitability 
of various treatment plan options that 
are reasonable to present to the patient.

4) Patient Consultation
The patient consultation is a critically 
important phase to start the ongoing 
process of successfully providing “Pa-
tient Informed Consent”. Readers are 
referred to the recent RCDSO Dispatch 
publications referred to earlier in this 
article which goes into detail on the 
factors that encompass patient informed 
consent. At the patient consultation, ob-
taining “informed consent” is a compre-
hensive process that includes a thorough 
review of all suitable treatment options 
including a discussion of the benefits, 
the advantages and disadvantages of 
the treatment options, the risks of each 
treatment option as well as the risks of no 
treatment. While the clinician can depend 
on their knowledge and experience to 
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Table III

Clinical Patient Esthetic Analysis

Facial analysis: lip support/gingival display/esthetic zone

Dento-facial analysis: tooth: shape/inclination/embrasures

Occlusal analysis: plane of occlusion/incisal edge position/ midlines/vertical and  
interproximal space /overbite/overjet/ cross-bite/migration/anterior guidance/occlusal 
trauma /occlusal stability
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advise the patient on the treatment that 
they feel is most appropriate, clinician bias 
should be avoided and suggestions should 
b e patient centered in order to enable the 
patient to make an informed decision. 
While the patient may have a pre-con-

ceived idea of an appropriate treatment 
plan for themselves, it is incumbent on the 
dentist to educate the patient and for ex-
ample explain significant risk factors that 
the patient would not be aware of that in 
turn may indicate alternate treatment.

5) Treatment and Maintenance:
With treatment and in particular with 
maintenance, the patient needs to be 
made aware of the responsibilities of 
the patient as well as dental profession-
als. Where significant risk factors are 

—IMPLANTOLOGY—

Pre-treatment “smile” view Pre-treatment “retracted” view Pre-treatment panoramic radiograph

1. 2. 3.

Post-treatment “smile” view Post-treatment “retracted” view Post-treatment panoramic radiograph

4. 5. 6.

Definitive Locator abutments in  
maxilla

Definitive Locator abutments in  
mandible

Mandibular definitive Overdenture 
prosthesis

Maxillary definitive Overdenture 
prosthesis

7. 8.

10.9.

Case 1
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present, specific additional measures 
that need to be taken to mitigate the 
risk need to be explained to the patient. 
For example in a patient with a history 
of Aggressive Periodontitis, all parties 
need to be aware that a more intensive 
monitoring and maintenance program 
may be indicated.

Case Presentations: (Figs. 1-20)
A common situation we see in our 
practice is when patients present with a 
“terminal dentition”, often characterized 
by advanced caries and or periodontal 
disease and missing teeth. These pa-
tients may want to have full mouth ex-
tractions and full arch implant rehabili-
tation, and in some cases this treatment 
may be justified and indicated. Two very 
similar cases with terminal dentitions 
and treated in this manner are presented 
in this article. These two cases are illus-
trated in Figures 1-20 and are discussed 
below relative to the sequential diagno-
sis, treatment planning process, achiev-
ing informed consent (Table 1) while 
considering the associated risk factors 
and primarily “Patient Related Systemic 
Risk factors” (Table 2).

Case #1 and Case #2:
It is not within the scope of this article 
to cover in detail all the risk factors 
taken into account with these two cases, 
however, some important factors are 
outlined below.

Initial patient interview
•  Patient Chief Complaints / Prob-

lems: Poor esthetics and function, 
“fed-up” with continuous dental 
problems, e.g. pain and cost.

•  Patient Expectations / Goals: 
“Good” esthetics and function and 
phonetics, avoid full palatal cover-
age, ease of personal and profession-
al maintenance, affordability, stable 
long-term results

•  Limitations: Financial, compliance 
and dexterity for oral hygiene

•  Medical and Dental History: 

Pre-treatment “retracted” view Pre-treatment panoramic radiograph

Post-treatment “retracted” view

11. 12.

13.

Post-treatment panoramic 1 year 
radiograph

Definitive Locator abutments in  
maxilla

Definitive Locator abutments in  
mandible

14.

15. 16.

Maxillary definitive Overdenture 
prosthesis

Mandibular definitive Overdenture 
prosthesis

Post-treatment three years panoramic 
radiograph

Post-treatment “smile” view

17. 18.

20.19.

Case 2



Non-contributory except for poor 
oral hygiene and a history of aggres-
sive periodontitis.

Diagnosis / Prognosis:
•  Diagnosis: Generalized advanced 

periodontal attachment loss, caries, 
heavily restored teeth, poor esthetics 
and function. Good potential bone 
quantity and quality availability for six 

or more implants in both arches i.e. 
very good bone in the mandible and 
fairly good bone in the maxilla. Exist-
ing pre extraction bone and gingival 
tissue loss with anticipated significant 
further recession after extractions and 
extraction socket healing.

•  Prognosis for the Natural Teeth: 
generally poor.

•  Prognosis for the Implants: Implant 

prognosis was anticipated to be 
excellent in the mandibular anterior 
area and fairly good in the anterior 
maxilla. The prognosis was arrived 
based on factors such as no systemic 
risk factors other than a history of 
aggressive periodontitis and less 
than ideal patient home care com-
pliance. However, despite these risk 
factors the implant prognosis was 
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Table IV

“Unsplinted Overdenture Implant Survival”

“The author’s private practice results estimate for Overall Implant Survival for Unsplinted Overdentures representing up 
to a 20 year follow-up. “Implant Survival” was 97% for 2,500 mandibular implants and 91% for 500 maxillary implants”
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anticipated to be good due in part 
to a prosthesis design that would 
facilitate maintenance (see below), 
relatively good bone quality and 
quantity and the author’s good long 
term results achieved with many 
similar cases (Table 4).

Treatment Plan:
•  Treatment Plan and Options: 

Definitive prosthetic options would 
include: Conventional removable 
partial and or complete dentures, 
implant removable overdentures 
(unsplinted or bar splinted) and 
fixed implant prostheses. After 
taking into account the risk factors 
and achieving patient informed con-
sent as outlined in this article, the 
decision was made to treat with full 
arch removable implant overden-
tures with unsplinted attachments. 
More specifically the choice of this 
prosthetic design was decided based 
upon the advantages it offered over 
the other prosthetic designs relative 
to: patient preferences, limited fi-
nances, bone availability for this op-
tion without having to consider bone 
augmentations, ease of dealing with 
potential future implant failure, 
concern for achieving good esthetics 
and phonetics, ease of home care 
especially considering the patient 
history of less than ideal home care 
and history of periodontitis, and 
the good long-term results that the 
author has experienced with the full 
arch removable unsplinted prosthet-
ic design (Table 4). Over the last 
20 years the author has placed over 
3,000 implants used for unsplinted 
overdenture prosthetic designs and 
has documented an overall survival 
rate of 96% (97% in the mandible 
and 91% in the maxilla). To the 
author’s best knowledge the “pros-
thetic survival rate” for these designs 
has been 99% as this design allowed 
the continual functioning of the 
prosthesis while any failed implant 

was replaced and subsequently retro-
fitted to the original prosthesis.

Patient Consultation:
•  Patient Consultation: Informed 

consent (as described earlier in this 
article) is achieved to a great extent 
during the patient consultation. 
Some specific risk factors perti-
nent to these two cases have been 
described above and would include 
significant loss of hard and soft 
tissues and a history of Periodontitis 
which in turn would potentially 
lead to esthetic, phonetic, hygiene 
and long-term maintenance issues. 
All the factors as outlined in the 
initial patient interview would play 
a critical role in determining which 
treatment option would best suit 
these two particular patients. In 
addition and in particular the an-
ticipated definitive results can best 
communicated to the patients with 
the adjunctive use of accurate repre-
sentative photographs and especially 
models demonstrating the different 
types of prosthetic restorations.

Treatment:
•  Treatment Sequence:
 1)  Preparation of immediate interim 

dentures.
 2)  Full mouth extractions with 

anticipated immediate placement 
of four implants in the mandible 
and four to six implants in the 
maxilla, with a one stage surgical 
protocol assuming 40 Ncm or 
more of initial implant stability 
is achieved.

 3)  Insertion of the immediate 
interim dentures with relief, soft 
relining and adjustments to avoid 
excessive transmucosal loading 
on the implants.

 4)  Verification of successful osse-
ointegration several months (two 
to six) or more after placement.

 5)  Definitive prosthetic restoration.
 6)  Prosthetic and biological  

maintenance.

Maintenance:
•  Maintenance: Home care was greatly 

facilitated with the unsplinted remov-
able prosthetic design. With the history 
of less than ideal home care in the past, 
this could be a significant design factor 
to facilitate patients efforts to carry out 
adequate oral hygiene and increase the 
chances of good home care compli-
ance. A relatively short three-month 
professional maintenance interval for 
monitoring and professional cleaning 
as needed was suggested primarily 
based on the patient’s history of signifi-
cant periondontitis.

Summary:
This article has discussed the influence of 
risk factors and primarily the category of 
“Patient Related Systemic Risk Factors” 
as they apply throughout the sequence of 
therapy and their crucial importance in 
successfully achieving “Patient Informed 
Consent”. This article also illustrated 
two similar cases that incorporated some 
of the principles and the risk factors dis-
cussed in this article. Future articles will 
illustrate other cases and cover additional 
risk factors highlighting the other catego-
ries as outlined in Table 1. 
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