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INTRoDUCTIoN

Implant therapy using optimized treatment 
techniques and materials is part of the 
standard range of dento-surgical treatment 
options. Implant dentistry is associated with 
well documented, good long-term results 
and is regarded as a safe method of treat- 
ment (Behrens et al. 2004, Buser et al. 2012).  
Although the indications for dental implants 
have expanded significantly since they were 
first introduced, there are still localized  
and general medical risk factors that need to 
be taken into consideration during planning 
and treatment. In addition to technical 
issues, biological factors play a central 
role in implant failure. While smoking and 
aggressive periodontitis as part of a case 
history are no longer likely to be questioned 
as risk factors for peri-implantitis (Paquette 
et al. 2006, Mombelli et al. 2012), studies 
relating to the interpretation of general 
medical risk factors for implant treatment 
are significantly more heterogeneous.

HIGH-RISK PATIENTS IN THE DENTAL 
SURGERY

In implant dentistry, high-risk patients 
are those with whom strict adherence to 
standard protocols does not lead to the 
hoped-for results and the level of complica-
tions and failures is higher than average 
(Renouard & Rangert 2006). Which general 
medical risks to patients must dentists who 
work with implants take into consideration 
today? According to figures supplied by the 
Robert Koch Institut (RKI), 41.1% of women 
and 48.6% of men in Germany who are 
between 45 and 64 years old suffer from at 
least one chronic disease. In the next age 
group with those who are 65 years and over, 

this figure increases to 53.7% for women 
and 59.2% for men (RKI 2012). 

According to a morbidity forecast, by 2050 
high to very high increases are expected  
for selected health issues in Germany –  
in particular cardiovascular disease and 
diseases associated with dementia (Beske  
et al. 2009) (Tab. 1).

Given the current demographic changes,  
a significant increase in older and comorbid 
patients can be expected in the future. 
Comorbidity refers to the concomitant 
presence of several diseases or health  
issues in a single individual (Van der Akker  
et al. 1998). It is closely associated with 
advanced age and chronic diseases. In 
Germany, more than 50% of people over 
65 years are classified as comorbid (Kohler &  
Ziese 2004). This figure is also reflected  
in international data (Radfar & Suresh 2007).

Within the foreseeable future, therefore, 
increasing numbers of older and comorbid 
individuals will be calling on not only 
medical but also dental services. In implant 
dentistry in particular, a comprehensive 
medical picture (illnesses and medication) 
(Besimo 2007) is necessary to meet the 
individual needs of the patient and carry out 
the necessary interdisciplinary treatment.

GENERAL RISK FACToRS

Systematic overviews dealing with the im-
plications of medical risk factors in implant 
treatment are still relatively rare (Moy et  
al. 2005, Bornstein et al. 2009, Schiegnitz & 
Kämmerer 2012, Mombelli et al. 2012, Diz  
et al. 2013, Renvert et al. 2014). Bornstein 
et al. (2009) state that there is a low level of  
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Table 1: Forecast of the increase in selected diseases in Germany between 2009 and 2050 (Beske et al. 2009)

Disease Increase by 2030 Increase by 2050
High blood pressure 9% 2%
Diabetes 22% 22%
All types of cancer 26% 27%
Stroke 37% 62%
Heart attack 42% 75%
Dementia 53% 113%
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evidence for relative and absolute contrain-
dications to implant therapy in connection 
with systemic diseases. The criteria of 
evidence level 1 are not met by any studies, 
those of evidence level 2 by very few and 
those of evidence level 3 by only a number 
of studies (AHRQ 1992).

A differentiation needs to be made between 
patients who should not be operated on  
due to their poor general health and patients 
suffering from chronic systemic diseases 
or taking medication who can be operated 
on but represent a higher risk in terms of 
implant survival.

The ASA classification has proved useful 
when determining the general health status 
of a patient (Tab. 2)

Implants can be placed in patients who fall 
into ASA categories I and II without any 
problem. Patients who fall into ASA category 
III require intensive care and normally need 
to be hospitalized in order to avoid any 
potentially harmful consequences of placing 
implants or related secondary disorders 
(Nkenke et al. 2007). More than 25% of 
patients in dental practices who are over  
65 years fall into ASA III and IV categories 
and as such present a high risk profile 
(Smeets et al. 1998). Patients in ASA 
categories IV to VI should not undergo 
implant surgery. In general, when dealing 
with patients who are at risk, an eye should 
be kept on the treatment of the underlying 
condition and implants only undertaken 
if the patient’s general condition is stable 
(Nkenke et al. 2007).

There is less controversial discussion 
attached to the influence of a patient’s age 
and gender. Apart from Moy and associates 
(Moy et al. 2005), who saw the risk of 

implant loss double in patients between 
60 and 79 years old in comparison with 
younger patients, numerous other authors 
could not confirm a higher risk related to 
advanced age and/or gender (Mc Dermott 
et al. 2003, Merk 2007, Renvert et al. 2013). 
While generally speaking, there is little risk 
associated with implants for patients with 
systemic diseases (Chuang et al. 2002), this 
does not always apply to individual diseases.

SYSTEMIC DISEASE AS A RISK FACToR 
WHEN PLACING IMPLANTS

Cardiovascular disease
The link between cardiovascular disease  
and implant survival has rarely been studied 
to date. In a study by Khadivi and associates  
(Khadivi et al. 1999), no significant differ-
ence was found between those with and 
without heart disease. Later studies confirm 
this result (Moy et al. 2005, Merk 2007, 
Alsaadi et al. 2008). However, in a retrospec-
tive analysis of 270 patients with peri-
implant disease, Renvert’s working group 
found that those patients with a cardiovas-
cular indication had an 8.7-fold higher risk 
of peri-implantitis than the healthy control 
group. Nonetheless, in general cardiac 
disease does not represent a contraindica-
tion for implants (Diz et al. 2013).

Dementia and neuropsychiatric diseases
For this spectrum of diseases in association 
with implants, there are only individual 
reports with an evidence level of 4 (Bornstein 
et al. 2009). However, in the future a clear 
increase in the number of patients suffering  
from dementia must be reckoned with 
(Beske et al. 2009). An implant success rate 
of 85% has been recorded for case reports 
of patients with Parkinson’s disease (Packer 
et al. 2009).

It is clear that before an operation the 
patient must supply a full medical history 
along with medication. If there is any 
question of dementia, it is essential to 
contact the patient’s neurologist and, where 
appropriate, close family members in order 
to avoid any errors when selecting patients 
(Feijoo et al. 2012). 

An additional problem is posed by the 
medication prescribed for neuropsychiatric 
diseases. Many psychotropic drugs can 
significantly amplify the effects of adrena-
line during the operation and can lead to 
quite severe dry mouth, particularly when 
prescribed in combination with other drugs 
(Halling 2013). The degree of hyposalivation 
must be evaluated before implant surgery  
in order to assess the degree of vulnerability 
of the mucosa (Payne et al. 1997).

Osteoporosis
The most frequently diagnosed bone disease 
among the elderly is osteoporosis. The 
clinical picture of osteoporosis represents an 
increasing problem worldwide and has been 
classified by the World Health organisation 
(WHo) as one of the 10 most economically 
significant widespread diseases (WHo 
2003). It is estimated that over 200 million 
people worldwide have osteoporosis. The 
prevalence of osteoporosis is continuing to  
escalate with the increasingly elderly 
 population (Reginster & Burlet 2006).

In 2009, 24% of women and 6% of men  
in Germany were known to be suffering from 
osteoporosis, which corresponds to a total 
of 6.3 million people. The number of people 
diagnosed each year is estimated at 885,000 
(Hadji et al. 2013) osteoporosis is a systemic 
disease of the skeleton characterized by 
reduced bone mass and microarchitectural 
deterioration of bone tissue, resulting in 

CHRoNIC DISEASES AND IMPLANTS 

Table 2: ASA Physical status classification system for dental patient care (mod. after Fehrenbach & Weiner 2009)

Classification Definition
ASA I Patients are considered to be normal and healthy
ASA II Patients have mild to moderate systemic disease 
ASA III Patients have severe systemic disease that limits activity, but is not incapacitating
ASA IV Patients have severe systemic disease that limits activity and is a constant threat to life
ASA V Patients are moribund and are not expected to survive more than 24 hours with or without an operation
ASA VI Clinically dead patients being maintained for harvesting of organs



fragile bones. Bone density or T-scores are  
a major criterion in the diagnosis of osteo-
porosis. According to the WHo, a diagnosis 
of osteoporosis can be made if the results 
for bone density are at least 2.5 standard 
deviations (SD) below the normal value 
for a healthy young person (T-score ≤–2.5) 
(WHo 1994). Bone density in osteopenia 
lies between –1 and –2.5 SD. 95% of all 
diagnosed cases of osteoporosis refer  
to primary osteoporosis that, by definition, 
is not the result of another disease.

There is no correlation between systemic 
bone density, mandibular bone density, 
bone quality and implant loss (Slagter  
et al. 2008). However, Ruskin recommends 
allowing 1 to 2 months longer than “normal” 
for postoperative implant healing (Ruskin 
2007) as primary stability has been reduced 
(Schiegnitz & Kämmerer 2012). In a cross-
sectional study with 203 patients and  
967 implants, Dvorak and associates 
(Dvorak et al. 2012) found that osteoporosis 
(47 women) or osteopenia (16 women) did 
not significantly influence the survival of 
the implant. In the cohort study carried out 
by Moy and associates (Moy et al. 1995), of 
the 1,140 enrolled patients, the 161 women 
undergoing hormone substitute therapy 
had an approximately 2.5-fold higher risk 
of losing their implant. A recently published 
meta-analysis that covers four studies on 
osteoporosis found no increased risk of 
implant loss in the presence of osteoporosis 
(Chen et al. 2013).

overall it appears that a clinical impression 
of the jaw supplemented by a CT or DVT 
is more telling when estimating the risk of 
implant loss than measuring bone density 
(Bornstein et al. 2009, Holahan et al. 2011). 
The data available on the effectiveness of 
dental implants in the presence of osteo-
porosis are at level 3a (case-control studies) 
(Bornstein et al. 2009).

In the treatment of osteoporosis, the anti- 
fracture efficacy of approved first-line 
bisphosphonates, which are mostly orally 
prescribed, has been proven in randomized 
controlled clinical trials. However, with  
more extensive and prolonged clinical use  
of bisphosphonates, the occurrence of rare, 
but serious, adverse events like osteonecrosis 

of the jaw (BRoNJ) have been reported. on 
average, patients take oral bisphosphonates 
for 4.6 years (and a minimum of three years) 
before developing BRoNJ (Zavras 2011).  
But the prevalence of BRoNJ in patients 
taking oral bisphosphonates is very low,  
ranging from 0.07 to 0.10% (Lo et al. 2010).
In a retrospective review with more than 
211 women taking oral bisphosphonates 
who received 347 implants, the success 
rate (98.7%) was consistent with standard 
implant success rates (Famili et al. 2011).  
In a review and meta-analysis with 4,562 den-
tal implants (1,090 dental implants in cases 
with oral and intravenous bisphosphonate 
therapy and 3,472 in controls) there was 
not enough evidence that bisphosphonates 
have a negative impact on implant survival 
(Ata-Ali et al. 2014). on the other hand, 
complications have been noted in patients 
treated with bisphosphonates. As a con- 
 sequence, adequate informed consent 
based on detailed explanations, in particular 
on the possible risk of implant loss, bony 
necrosis or poor outcome from sinus lift, 
should be obtained (Diz et al. 2013). Based 
on the current literature, a history of oral or 
intravenous BP use is not an absolute con-
traindication for dental implant placement, 
but well-controlled studies with higher 
strength of evidence and larger population 
sizes are urgently needed to assess this topic 
more comprehensively.

Diabetes
Some 382 million people worldwide, or 8.3% 
of adults, are estimated to have diabetes. 
About 80% live in low- and middle-income 
countries. If these trends continue, by 2035 
some 592 million people, or one adult  
in 10, will suffer from diabetes (IDF Diabetes 
Atlas 2013).

A clear increase in the prevalence of diabetes  
in Germany has also been observed. Within 
14 years, the percentage of diabetics as 
part of the overall population rose from 
5.8 to 7.2% (RKI 2012) (Fig. 1). The risk of 
becoming diabetic increases considerably 
with age and is estimated at 15% for the 
over-60s and 20% for the over-70s (IDF 
Diabetes Atlas 2013). Measurement of HbA1c 

values has proved itself a reliable approach 
to controlling diabetes. HbA1c, also known 
as glycohemoglobin (GHb), is the red blood 

CHRoNIC DISEASES AND IMPLANTS 

99Volume 11 / Issue 2 / 2015

Fig. 1: Prevalence of diabetes in Germany 1998  
and 2012 (modified after RKI 2012)

cell pigment (hemoglobin) to which glucose 
is attached. It provides information on blood 
sugar levels of the previous eight weeks 
(average age of erythrocytes).

As a lifestyle disease that is increasing in 
all industrialized countries, a good number 
of studies on diabetes and implant treat-
ment have been carried out and a higher 
frequency of early implant loss has been 
recorded for diabetics (Bornstein et al. 2009).  
However, while the proportion of implants 
placed in diabetics that are lost is relatively 
high, the proportion of implants lost overall 
is relatively low (Bornstein et al. 2009).

A systematic search of the literature that 
encompassed 18 studies up to 2009 showed 
that poorly controlled diabetes had a nega-
tive influence on osseointegration (Javed & 
Romanos 2009). A different overview of  
the literature found 17 studies in which the  
rate of implant failure for patients with 
diabetes was between 0 and 14.3%, which  
meant that a general contraindication  
for implants could not be assumed (oates &  
Huynh-Ba 2012). It can be said, however, 
that the results for patients with well-
controlled diabetes (blood sugar and HbA1c  
values within the normal range) are com-
parable to those of healthy individuals (de 
Morais et al. 2009, Javed & Romanos 2009).

ongoing consultation with the patient’s 
doctor (diabetes specialist) is recommended 
(Schiegnitz & Kämmerer 2012, Marchand 
et al. 2012) as is a course of antibiotics 
(Amoxicillin or Clindamycin) to prevent the 
development of infection during the primary 
healing phase (Al-Nawas & Stein 2010).
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Fig. 3: Advanced degeneration of the finger joints 
caused by rheumatoid arthritis

Fig. 2: Implant stability monitored over first four 
months after placement with high (> 8.1%) (green)  
and low HbA1c values (< 8.0%) (blue) (modified  
after Oates et al. 2009)

No statistically supported conclusions can 
be drawn due to the heterogeneous nature 
of the patient groups and the different 
methods used to evaluate the data. In the 
majority of the studies, the diabetics dis-
played good blood glucose values during the 
implant treatment period. The largest study 
that investigates the early and late loss of 
implants was carried out by Moy and associ-
ates (Moy et al. 2005). The patient group 
was made up of 48 diabetics and 1,092 non-
diabetics. The relative risk of  losing an 
implant here was calculated as 2.75-fold 
higher for diabetics than non-diabetics. The 
highest evidence level (2b) is found in the 
study carried out by Accursi (Accursi 2000) 
in which no increased risk of implant loss 
in diabetics could be proven. Morris and 
associates (Morris et al. 2000) studied more 
than 650 patients with type 2 diabetes and 
were able to establish an implant loss rate 
that was only 1% higher than that of healthy 
patients. However, it does appear that an 
HbA1c value of more than 8% has a negative 
impact on early, post-operative implant 
stability and the length of the entire healing 
period. (oates et al. 2009) (Fig. 2).

An animal study delivered similar results 
whereby untreated diabetes was shown to 
have a negative impact on early osseointe-
gration of dental implants (Schlegel et al. 
2013). However, other authors have pointed 
out that good chewing function is linked to 
good glycemic control (oates & Huynh-Ba 
2012). It is likely that the greatest improve-
ments resulting from implant therapy will be 
felt by those patients whose chewing func-
tion has been severely compromised and 
who have difficulty in getting their diabetes 
under control (oates & Huynh-Ba 2012).

Rheumatic and immunologic diseases
only very few case studies are available 
that look at the link between implants and 
rheumatoid arthritis, the latter of which is 
found in around 1% of the population.  
Diagnosis is based largely on the clinical 
findings (“the hands represent the calling 
card of the rheumatoid sufferer” (Fig. 3). 
Many authors regard this disease as  
an absolute contraindication for dental 
implants (Cacaci et al. 2006). others authors 
advise taking particular care in the case of 
connective tissue disease (e.g. rheumatoid 

nodules) (Krenamaier et al. 2011). For 
patients undergoing long-term glucocorti-
coid therapy of >10 mg/day or with recurrent 
stomatitis accompanying methotrexate 
therapy, complications in wound healing 
are particularly problematic (Fischer-Betz & 
Schneider 2012).

Crohn’s disease tends to be regarded as 
a critical factor. In addition to possible 
lesions of the oral mucosa, use of steroids 
is accompanied by problems (Schiegnitz & 
Kämmerer 2012). In a large long-term study 
that observed almost 7,000 implants, an 
almost 8-fold rate of early implant loss was 
recorded (Alsaadi et al. 2007). However, in 
a prospective follow-up study by the same 
group, 11 out of 12 implants in patients with 
Crohn’s disease osseointegrated success- 
fully (Alsaadi et al. 2008). This means that 
the presence of Crohn’s disease can only  
be regarded as a relative contraindication 
for implants.

In a follow-up study with 40 test subjects 
and 59 dental implants, a higher level  
of peri-implant bone loss was not recorded 
for HIV patients than for healthy subjects, 
regardless of the type of antiviral therapy 
level of viral load (oliveira et al. 2011).

In general, however, strict anti-infective  
prophylactic measures should be taken 
when treating immune-compromised 
patients (Diz et al. 2012).

Mucosal diseases
Studies on implant loss associated with 
autoimmune diseases like scleroderma, 
ectodermal dysplasia and oral lichen planus 
are limited to case studies and therefore 
demonstrate level 4 evidence (Bornstein et 
al. 2009). 

Scleroderma is a group of rare diseases that 
involve the hardening and tightening of  
the skin and connective tissues. only seven 
case reports involving scleroderma with up 
to two patients could be found in the litera-
ture. From the present results, it appears 
that implants can successfully be placed and 
maintained (oczakir et al. 2005).

Ectodermal dysplasias (ED) are a group of 
disorders in which two or more ectodermally 
derived structures – skin, sweat glands,  
hair, nails, teeth and mucus membranes – 
develop abnormally. Dental implants are 
often the treatment of choice in patients 
with ED and hypodontia. No randomized 
controlled or case-controlled studies were 
found (evidence level 4). The survival  
and success rates in the upper maxilla are 
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significantly lower than in the mandible 
(Bornstein et al 2009). In a survey the 
percentage for success of implant treatment 
ranged from 35.7–100% (Candel-Marti  
et al. 2011).

Implants placed in ED patients younger  
than 18 years have a higher risk of failure 
(Yap & Klineberg 2009).

oral lichen planus (oLP) is a chronic 
inflammatory T-cell-mediated autoimmune 
disease that affects the mucus membrane 
of the oral cavity. Corticosteroids are the 
most commonly used group of drugs for the 
treatment of oLP (Lavanya et al. 2014).  
In a literature review based on eight studies  
between 1980 and 2011 with 41 oLP 
patients and 135 implants, after a mean 
follow-up of 56 months the survival rate of  
implants was 94.8%. The authors say 
that the benefits and negative effects of 
using implants in people with oLP require 
thorough evaluation in properly designed 
randomized, controlled studies (Petruzzi et 
al. 2012). The results of two small studies 
with 16 and 18 patients with oLP show that 
the implant survival rate in oLP patients 
does not differ from the success rate among 
the general population. In both studies, 
however, the proportion of patients with 
peri-implant mucositis and peri-implantitis 
was higher in the oLP groups than in the 
controls (Hernández et al. 2012; López- 
Jornet et al. 2014). The effect of glucocorti-
coids on implant healing remains unclear.  
In animal models, reduction in bone 
turnover and bone-to-implant contact was 
observed (Fu et al. 2012). In summary,  
oLP is not an absolute contraindication for 
implants, but they should be placed only 
if mucosal symptoms are in the remission 
phase (Petruzzi et al).

Combination of risk factors
While diseases like hypertension, diabetes  
or occlusive arterial disease do not represent 
a general contraindication for implant treat-
ment, the combination of serious systemic 
diseases should be regarded as a further risk 
factor. However, a south Korean retrospec-
tive study involving 35 geriatric patients who 
were under regular medical observation and 
were being adequately treated with medica-
tion showed no significant link between 

peri-implant bone resorption and the 
presence or deficiency related to systemic 
disease after an average loading period  
of 33 months (Lee et al. 2010).

SUMMARY

With the changes in the demographic 
structure of our society, it is becoming 
increasingly necessary to treat patients 
suffering from various diseases. However 
the data available that evaluates the degree 
of risk for dental implant failure to patients 
who are already suffering from a disease(s)  
is still largely incomplete and confusing. 
There is a lack of studies made up of large 
groups of patients where the disease and 
medication criteria have been clearly 
defined and a similar lack of prospective 
 longitudinal studies. This can only be 
achieved through multicenter studies as 
the necessary number of patients cannot 
otherwise be found. Given the complexity  
of this area in which patients are often 
comorbid with an accompanying poly-
pharmacy, meaningful studies are likely to 
remain the exception for a while. 

In general, when treating patients who are 
at risk clinicians must weigh up the pros-
thetic gain in function potentially available 
through implant treatment against possible 
complications. This process should be 
communicated to the patient in the form of 
informed consent following provision of all 
the relevant information that also includes 
alternatives to implant treatment (Grötz 
et al. 2013). Where the implant option is 
chosen, it is recommended that the surgical 
procedure and perioperative medication  
are managed so that any additional risks to 
the patient can be avoided as far as possible.
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