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Purpose: To provide an overview of the influence of medical and geriatric factors on implant survival
in order to form clinical recommendations for the practitioner. Materials and Methods: This narrative
literature review was performed to address the following questions: (1) Is age (> 75 years) a risk factor for
implant survival?; (2) Is diabetes mellitus a risk factor for implant survival?; and (3) Is antiresorptive therapy
a risk factor for implant survival? The PubMed, Web of Knowledge (Thomson Reuters), and Google Scholar
databases were searched for systematic reviews and research papers of evidence level II and above that were
published up to February 2019 for each topic. Results: (1) Age > 75 years does not affect implant survival
according to short-term follow up (1 to 5 years). However, polypharmacy should be considered in this patient
group. (2) Diabetes mellitus is not a risk factor for implant survival in the short term, but there is no information
on appropriate perioperative treatment and wound closure. There is little evidence in the literature on the
success of bone grafting and progressive loading protocols in diabetic patients. (3) Implant therapy cannot
be recommended in patients under high-dose bisphosphonate and antibody therapy. Bone grafting should
be avoided under antiresorptive therapy. There are no treatment regimens available for patients with periimplantitis receiving antiresorptive medication. Conclusion: This review suggests that the risk assessment for
an implant patient should not be based on age, but rather on the patient’s specific risk factors, such as former
and current diseases and medication. Int J Prosthodont 2021;34(suppl):s21–s26. doi: 10.11607/ijp.7000
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dentulism is a common phenomenon in the elderly, a population conventionally
defined as older than 65 years of age.1 A distinction is further made between
partial and total edentulism.2 The prevalence of total edentulism ranges from
1.3% to 78.0% in elderly patients worldwide.2 In Germany, the Robert-Koch Institute
reports a total edentulism prevalence of 22% in the elderly age group.3 According to
an estimate by the World Health Organization, the elderly population will increase from
900 million to 2 billion by 2050.4 An elderly patient does not necessarily have to be
a geriatric patient, since genetics, environmental, and socioeconomic conditions, as
well as lifestyle and overall health, influence the aging process, and these parameters
lead to interindividual differences between chronologic and biologic age.5–7 However,
geriatric guidelines still define geriatric patients according to their chronologic age. A
patient is defined as geriatric at over 80 years of age or at over 70 years of age with
typical geriatric multimorbidity.8 The main challenges in treating geriatric patients are
multimorbidity combined with polypharmacy, reduced mobility, reduced dexterity
and motor skills, and legal aspects.9
Total edentulism can be adequately restored with dental implants. Studies with an
observation period of up to 20 years have demonstrated implant survival rates of >
90%.10 However, it is well documented that implant survival is influenced by both
medical and geriatric factors.11 Advanced age, diabetes mellitus, and drug intake are
discussed heterogenously as risk factors in the current literature.12–16 Risks factors
can impair surgical procedures, implant osseointegration, and postloading survival,
and risk factors may accumulate over the patient’s lifespan.15 Therefore, clinical recommendations concerning the effects of medical and geriatric factors on implant
survival should be evidence-based. Sackett distinguishes different levels of evidence,17
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ranging from a low level based on
editorials, expert opinion (level V),
and case series/reports (IV) to a medium level based on nonexpressive,
descriptive studies (III) (Table 1). A
high level of evidence is provided
by well-designed controlled studies without randomization (II) or by
randomized controlled trials (RCT)
(Ib).18 RCTs are summarized and interpreted in systematic reviews with
meta-analyses (evidence level Ia).
This narrative review was conducted to provide an overview on
medical and geriatric factors in the
edentulous implant patient for the

Table 1  Levels of Evidence
According to Sackett

2019 Oral Reconstruction International Expert Meeting to offer clinical
recommendations for the practitioner.
The following questions were addressed:
1. Is age (> 75 years) a risk factor for implant survival?
2. Is diabetes mellitus a risk factor for implant survival?
3. Is antiresorptive therapy a risk factor for implant survival?
MATERIALS AND METHODS
Search Strategy and Data Extraction
An electronic search was conducted for each of the addressed topics. The
PubMed database of the US National Library of Medicine, the Web of Knowledge of Thomson Reuters, and the Google Scholar database were screened
for relevant articles (systematic reviews/meta‐analyses) in the English language published up to February 2019. Data from relevant publications were
extracted. A hand search in other databases was not performed. The overall
findings were summarized in a narrative manner, and recommendations are
based on available systematic reviews and research papers of evidence level
II and above. The results were evaluated and revised in Working Group 1
and finally adopted in the plenum during the meeting.
RESULTS AND DISCUSSION

Systematic reviews with or
without meta-analysis

Ia

Well-designed randomized
controlled trials (RCTs)

Ib

Well-designed controlled studies
without randomization

II

Non-expressive, descriptive
studies

III

Case series/reports

IV

Editorials, expert opinions,
consensus conferences

V

Age and Implant Survival
A current systematic review with meta-analyses analyzed implant survival in
patients ≥ 75 years of age and identified 6,893 studies, of which 60 were
included for further data analysis.15 Studies with patients < 75 years of age;
one‐piece implants; zygomatic implants or pterygoid implants; postloading
follow‐up < 12 months; narrow-diameter implants or mini dental implants; and
implants with turned or machined surfaces were excluded. Of these 60 studies,
just 7 prospective RCTs were available and included in the meta-analysis. The
mean age of the cohort was 79 to 87 years, with an observation period of 12
to 180 months. The authors concluded that the 1- to 5‐year implant survival

Table 2   Data Relating to Age and Implant Survival
Observation
period
(in months)

Number of
patients (n)

Mean age
(in years)

Nobel Biocare

12

31

83.0 (F = 16),
56.2 (M = 15)

Immediate

Ankylos

24

5

79.0

2011

Conventional

Astra-tech, Straumann,
Nobel, Frialit, Swiss Plus,
Biohorizons, Bio-Lok

Up to 60

16

75.56

de Carvalho

2013

Immediate

Nobel Biocare, Lifecore,
Biomet 3i, Globtek

12–180

45

75+

Hoeksema

2015

Conventional

Straumann

120

7

75+

Maniewicz

2017

Early

Straumann

60

17

87.06

Müller

2015

Early

Straumann

60

18

75.53

Study
(first author)

Publication
year

Loading
Protocol

Becker

2016

Not specified

Bressan

2014

Cakarer

Implant system

Mean age and calculated implant survival are highlighted (red frame). Modified table reprinted with permission from Schimmel et al.15
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rates (90.9% to 100%) were similar to those reported in
younger cohorts (Table 2).15 Data on associations between
patient age and peri-implant marginal bone loss or periimplantitis are not available, as long-term follow-up studies
do not exist.
However, advanced age is correlated with age-related
diseases. A current comprehensive study identified 92
age-related diseases accounting for 51.3% of all global
burden among adults.7 The most common systemic
medical conditions are diabetes mellitus, neurocognitive
impairment, cardiovascular disease, chronic respiratory
disease, and cancer/neoplasms.7 Age-related disease
leads to consecutive medication intake. Today, the
elderly represent 13% of the European population and
consume nearly one-third of all prescriptions dispensed.19
The most prescribed drugs in the Western hemisphere
are metformin, lisinopril, levothyroxine, simvastatin,
setraline, and omeprazole. Anticoagulants are among
the top 50 prescribed drugs, and bisphosphonates (BPs)
and antibodies are only among the 200 most commonly
prescribed drugs.20 Elderly patients often take more
medication at the same time; if they use at least five drugs
indicated for the treatment of a chronic disease over a
4-month period, it is defined as polypharmacy.21 In current
systematic reviews, there is no available evidence to define
levothyroxine and simvastatin as risk factors. Omeprazole
(proton pump inhibitors) and setraline (selective serotonin
reuptake inhibitors) are classified as potential risk factors,
but with a low level of evidence—only five studies were
available, as demonstrated by a systematic review and
a current additional clinical study on this topic.22,23 It is
currently not proven whether anticoagulants or novel
direct oral anticoagulants represent a risk factor for

implant survival. However, a postoperative bleeding risk
should be considered in this patient group.24,25
In conclusion, based on a low to moderate level of evidence, an older age (> 75 years) does not affect implant
survival in the short term (1–5 years), and polypharmacy
should be considered in this patient group.
Diabetes Mellitus and Implant Survival
A current systematic review included seven clinical studies investigating the influence of diabetes mellitus (mainly
type 2) on implant survival with a general observation
period of 24 months (maximum of 60 months) in a population with a mean age of 29 to 81 years.15 Calculated
implant survival rates ranged between 86% and 100%,
so diabetes mellitus cannot be classified as a risk factor
for implant survival in the short term (Table 3). However,
data on long-term and general perioperative treatment
(medication [eg, antibiotic regime]) and wound closure
are often not reported in the literature.14 Further, there is
little evidence for the success of bone grafting (in particular for extensive bone grafting procedures of large alveolar defects) and progressive loading protocols in diabetic
patients.26,27 Most studies regarding diabetic patients
do not provide data on the hemoglobin A1c (HbA1c)
metrics nor on the duration of the diabetes mellitus.15
Glycemic control is monitored by HbA1c reflecting blood
glucose concentrations over 3 to 4 months.28 An HbA1c
value of 6.5% is recommended for diabetic patients, and
values > 6.5% define poorly adjusted diabetes mellitus.29
There is some evidence that osseointegration may be
delayed in diabetic patients if the diabetes mellitus is
not well controlled.30,31 With the duration of diabetes
mellitus, the microvascular and macrovascular conditions

Total number of
implants failed/
placed in the
study period (n)

Number of patient
(implants) dropouts
during the study
period (n)

Number of
implants
survived (total)

Calculated
implant survival
rate (SR%)

Edentulous state
of the jaw
rehabilitated

Prosthesis
type

2/59

0 (0)

57 (59)

96.61

Not specified

Not specified

0/20

0 (0)

20 (20)

100.00

Completely
edentulous

Complete fixed
on 4 implants

1/42

0 (0)

41 (42)

97.62

Completely
edentulous

2-IOD

1/45

0 (0)

44 (45)

97.77

Partially
edentulous

Fixed

0/14

5 (10)

4 (4)

100.00

Completely
edentulous

2-IOD

2/36

12 (24)

10 (11)

90.91

Completely
edentulous

2-IOD

0/36

8 (16)

20 (20)

100.00

Completely
edentulous

2-IOD
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result in retinopathy, nephropathy,
neuropathy, coronary heart disease,
cerebrovascular disease, and peripheral vascular diseases.32 These conditions can also be associated with
additional medication (see Age and
Implant Survival section).
In summary, based on a low level
of evidence, diabetes mellitus is not
a risk factor for implant survival up to
5 years after loading, but there is no
information regarding the long-term
survival of implants in these patients
or the appropriate perioperative
treatment (ie, medication, such as
an antibiotic regime) and wound closure. Further, there is little evidence
in the literature for the success of
bone grafting and progressive loading protocols in diabetic patients.
Therefore, complex surgical procedures and progressive loading protocols should be considered carefully.
Antiresorptive Therapy and
Implant Survival
Based on two systematic reviews
including more than 30 articles on
implant survival under BP or antiresorptive therapy (denosumab
[Prolia, Xgeva; Amgen]), a low-dose
BP treatment for osteoporosis does
not affect implant survival after a
short-term follow-up; however, it
can lead to medication-related osteonecrosis of the jaw (MRONJ).15,16
This devastating side effect should
be considered during treatment,
especially since the decreasing prescription rates of BPs for the treatment of osteoporosis in Germany is
almost compensated by the increasing prescription rates of antiresorptive agents based on current drug
surveys (Fig 1).33–35 A perioperative
antibiotic prophylaxis is strongly recommended for all patients under
this medication.36,37 For low-dose
antibody therapy (denosumab) in
patients with osteoporosis, there
is no information on the survival of
the implant, and the same implant
healing as in BP patients is assumed.
High-dose BP and antibody therapy
lead to the highest incidence of
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Table 3   Data Relating to Diabetes Mellitus and Implant Survival
Study (first
author)
AguilarSalvaterraa

Publication
year
2016

Study
design
Pros

Alsaadia

2008

CS

Dowella

2007

Cohort
(Pros)

Erdogana

2015

Pros

Eskowa

2017

Observational

Oatesa

2014

Cohort
(Pros)

Peleda

2003

CS

Investigated condition
related to diabetes

Observation
period
(in months)

HbA1c ≤ 6, Type 2

24

HbA1c = 6.1–8.0, Type 2

24

HbA1c = 8.0–10, Type 2

24

Type 1

n.r.

Type 2

n.r.

Type 2

4

No

4

HbA1c = 6.1–7.5, Type 2

>12

No

>12

HbA1c = 6–7.9, Type 2

24

HbA1c ≥ 8.0, Type 2

24

HbA1c ≤ 5.9, Type 2

12

HbA1c = 6.0–8.0, Type 2

12

HbA1c ≥ 8.1, Type 2

12

Type 2 diabetes

60

Mean age and calculated implant survival are highlighted (red frame). The observation periods are short
(maximum of 5 years, average 12 to 24 months), and the study designs are heterogenous. However,
implant survival rates are high. Modified table reprinted with permission Schimmel et al.15

MRONJ.38,39 Therefore, implant therapy cannot be recommended. Bone
grafting should be avoided under antiresorptive therapy.38 There are no
treatment regimens available for patients with peri-implantitis receiving
antiresorptive medication.40 Recommendations concerning the effects of
antiresorptive therapy on implant survival are based on a moderate level
of evidence.
CONCLUSIONS/FUTURE RESEARCH
This review suggests that the risk assessment of an implant patient should
not be based on chronologic age, but rather on the patient’s specific risk
factors, such as former and current medications. The key to successful implantology is the correct assessment of risk factors. A careful and targeted
medical history is mandatory and may require referral to a specialist.
Recommendations Regarding Age
An older age (> 75 years) does not affect implant survival after a short-term
follow-up (1 to 5 years). However, polypharmacy should be considered in
this patient group.
Recommendations Regarding Diabetes Mellitus
Current studies demonstrate that diabetes mellitus is not a risk factor for
implant survival in the short term, but there is no information on appropriate perioperative treatment (medication) and wound closure. There is little
evidence in the literature for the success of bone grafting and progressive
loading protocols in diabetic patients. Therefore, complex surgical procedures should be considered carefully.

The International Journal of Prosthodontics
© 2021 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.

Fretwurst/Nelson

Number of
patients (n)

Mean age
(in years)

Total number of
implants placed in
the study period (n)

Total number of
implants failed in the
study period (n)

Number of
implants
survived (total)

Calculated
implant survival
rate (SR%)

Time of
failure

33

59

33

0

33

100

n.a.

30

57

30

1

29

96.6

Late

22

61

22

3

19

86.3

Late

n.r.

56.2

1

1

0

0

Early

n.r.

56.2

24

1

23

95.83

n.r.

25

51–81

38

0

38

100

n.a.

10

29–61

12

0

12

100

n.a.

12

52.6

22

0

22

100

n.a.

12

49.5

21

0

21

100

n.a.

9

59.9

21

0

21

100

n.a.

11

59.9

38

2

36

94.74

n.r.

50

64

100

1

99

99

n.r.

4

64

94

1

93

98.9

n.r.

20

64

40

0

40

100

n.a.

94.33

Early: 6;
Late: 2

41

n.r.

141

8

133

—

Calcium

—

Bisphosphonate

250 –

Mio. (DDD)

200 –
167 173

158

150 –

166

163

56

43

158
129
108

100 –
61

194

152

146

50 –

176

205

45

55

51

65
23

83

17

221

217

—
209

182

108 111

120

125

125

118

Fluorid

197

113

—

Denosumab

186

183 175

102

96

91

95
12

10

17

24

32

38
2
25
0–
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1

3

36

31

28

9

Fig 1   Decreasing prescription rate of bisphosphonates for the treatment of osteoporosis (green line) is almost compensated for by the increasing prescription rate of antiresorptive agents since 2009/2010 in Germany (red line). Composite figure based on Schwabe et al35,36 and images
reprinted with permission.

Recommendations for Antiresorptive Therapy
Oral, low-dose BP treatment for osteoporosis does not
affect implant survival over a short-term follow-up, but
can lead to MRONJ. For low-dose antibody therapy (denosumab) in osteoporosis, there is no information on
the survival of the implant. The same implant healing as
in low-dose BP patients is assumed. High-dose BP and
antibody therapy lead to the highest incidence of MRONJ;
therefore, implant therapy cannot be recommended. Bone
grafting should be avoided under antiresorptive therapy.

There are no treatment regimens available for patients
with peri-implantitis receiving antiresorptive medication.
Based on the evidence found, it is suggested that the
impact of commonly prescribed medications on implant
survival and progression in peri-implantitis should be
examined in clinical and preclinical studies. Future
prospective longitudinal clinical studies should analyze
the outcome of different bone grafting procedures and
progressive loading protocols on implant success in
diabetic patients (short and long term). Perioperative
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treatment in diabetic patients (eg, antibiotics, wound
closure, prosthetics) should be recorded for in-depth
evaluation. Since no evidence is available regarding
treatment regimens for patients with peri-implantitis
receiving antiresorptive medication, further research has
to focus on this condition.
ACKNOWLEDGMENTS
The International Expert Meeting was organized by the Oral Reconstruction Foundation and held in Prague, Czech Republic, on March
8 and 9, 2019. Travel costs were covered by the Oral Reconstruction
Foundation.
The members of Working Group 1 included Tobias Fretwurst (Rapporteur), Tabea Flügge (Secretary), Torsten E. Reichert, Wilfried Wagner,
Bilal Al-Nawas, András Huszák, and Katja Nelson (Chairperson).
The authors declare no conflicts of interest concerning the research,
authorship, and/or publication of this article.

REFERENCES
1. Orimo H, Ito H, Suzuki T, Araki A, Hosoi T, Sawabe M. Reviewing the
definition of “elderly.” Geriatr Gerontol Int 2006;6:149–158.
2. Polzer I, Schimmel M, Müller F, Biffar R. Edentulism as part of the general
health problems of elderly adults. Int Dent J 2010;60:143–155.
3. Brauckhoff G, Kocher T, Holtfreter B, Bernhardt O, Splieth C, Biffar R,
Saß AC. Oral health. GBE booklet 47. Robert Koch Institut, 2009.
4. 10 facts on ageing and the life course. World Health Organization: 2012.
http://www.who.int/features/factfiles/ageing/ageing_facts/en/index.
html. Accessed 30 September 2020.
5. Levine ME. Modeling the rate of senescence: Can estimated biological
age predict mortality more accurately than chronological age? J Gerontol A Biol Sci Med Sci 2013;68:667–674.
6. Patton GC, Sawyer SM, Santelli JS, et al. Our future: A Lancet commission on adolescent health and wellbeing. Lancet 2016;387:2423–2478.
7. Chang AY, Skirbekk VF, Tyrovolas S, Kassebaum NJ, Dieleman JL. Measuring population ageing: An analysis of the Global Burden of Disease
Study 2017. Lancet Public Health 2019;4:e159–e167.
8. Bundesarbeitsgemeinschaft der Klinisch-Geriatrischen Einrichtungen e.
V. Zeitschrift für Gerontologie und Geriatrie 2007;40:201–204.
9. Müller F, Schimmel M. Revised success criteria: A vision to meet frailty and
dependency in implant patients. Int J Oral Maxillofac Implants 2016;31:15.
10. Ekelund JA, Lindquist LW, Carlsson GE, Jemt T. Implant treatment in
the edentulous mandible: A prospective study on Brånemark system
implants over more than 20 years. Int J Prosthodont 2003;16:602–608.
11. Bornstein MM, Cionca N, Mombelli A. Systemic conditions and
treatments as risks for implant therapy. Int J Oral Maxillofac Implants
2009;24(suppl):s12–s27.
12. Javed F, Romanos GE. Impact of diabetes mellitus and glycemic control
on the osseointegration of dental implants: A systematic literature
review. J Periodontol 2009;80:1719–1730.
13. Annibali S, Pranno N, Cristalli MP, La Monaca G, Polimeni A. Survival
analysis of implant in patients with diabetes mellitus: A systematic
review. Implant Dent 2016;25:663–674.
14. Moraschini V, Barboza ESP, Peixoto GA. The impact of diabetes on
dental implant failure: A systematic review and meta-analysis. Int J Oral
Maxillofac Surg 2016;45:1237–1245.
15. Schimmel M, Srinivasan M, McKenna G, Müller F. Effect of advanced age
and/or systemic medical conditions on dental implant survival: A systematic review and meta‐analysis. Clin Oral Implants Res 2018;29:311–330.
16. Stavropoulos A, Bertl K, Pietschmann P, Pandis N, Schiødt M, Klinge B.
The effect of antiresorptive drugs on implant therapy: Systematic review
and meta‐analysis. Clin Oral Implants Res 2018;29(suppl 18):s54–s92.
17. Sackett DL. Evidence-based medicine. Semin Perinatol 1997;21:3–5.
18. Murad MH, Asi N, Alsawas M, Alahdab F. New evidence pyramid. Evid
Based Med 2016;21:125–127.

s26

19. Riker GI, Setter SM. Polypharmacy in older adults at home: What it is
and what to do about it—Implications for home healthcare and hospice.
Home Healthc Now 2012;30:474–485.
20. Fuentes AV, Pineda MD, Venkata KCN. Comprehension of top 200
prescribed drugs in the US as a resource for pharmacy teaching, training,
and practice. Pharmacy (Basel) 2018;6:43.
21. Chau SH, Jansen AP, van de Ven PM, Hoogland P, Elders PJ, Hugtenburg
JG. Clinical medication reviews in elderly patients with polypharmacy: A
cross-sectional study on drug-related problems in the Netherlands. Int J
Clin Pharm 2016;38:46–53.
22. Chappuis V, Avila‐Ortiz G, Araújo MG, Monje A. Medication‐related
dental implant failure: Systematic review and meta‐analysis. Clin Oral
Implants Res 2018;29:55–68.
23. Carr AB, Gonzalez RLV, Jia L, Lohse CM. Relationship between selective
serotonin reuptake inhibitors and risk of dental implant failure. J Prosthodont 2019;28:252–257.
24. Bensi C, Belli S, Paradiso D, Lomurno G. Postoperative bleeding risk of
direct oral anticoagulants after oral surgery procedures: A systematic
review and meta-analysis. Int J Oral Maxillofac Surg 2018;47:923–932.
25. Manfredi M, Dave B, Percudani D, et al. World workshop on oral
medicine VII: Direct anticoagulant agents management for invasive
oral procedures: A systematic review and meta‐analysis. Oral Dis
2019;25(suppl):s157–s173.
26. Tawil G, Younan R, Azar P, Sleilati G. Conventional and advanced implant
treatment in the type II diabetic patient: Surgical protocol and long-term
clinical results. Int J Oral Maxillofac Implants 2008;23:744–752.
27. Erdogan Ö, Uçar Y, Tatlı U, Sert M, Benlidayı ME, Evlice B. A clinical
prospective study on alveolar bone augmentation and dental implant
success in patients with type 2 diabetes. Clin Oral Implants Res
2015;26:1267–1275.
28. Beck RW, Connor CG, Mullen DM, Wesley DM, Bergenstal RM. The fallacy of average: How using HbA1c alone to assess glycemic control can
be misleading. Diabetes Care 2017;40:994–999.
29. Nicholas J, Charlton J, Dregan A, Gulliford MC. Recent HbA1c values and
mortality risk in type 2 diabetes. Population-based case-control study.
PLoS One 2013;8:e68008.
30. Oates TW, Dowell S, Robinson M, McMahan CA. Glycemic control and implant stabilization in type 2 diabetes mellitus. J Dent Res
2009;88:367–371.
31. Oates TW Jr, Galloway P, Alexander P, et al. The effects of elevated
hemoglobin A(1c) in patients with type 2 diabetes mellitus on
dental implants: Survival and stability at one year. J Am Dent Assoc
2014;145:1218–1226.
32. Gregg EW, Sattar N, Ali MK. The changing face of diabetes complications. Lancet Diabetes Endocrinol 2016;4:537–547.
33. Boquete‐Castro A, Gómez‐Moreno G, Calvo‐Guirado JL, Aguilar‐Salvatierra A, Delgado‐Ruiz RA. Denosumab and osteonecrosis of the jaw. A
systematic analysis of events reported in clinical trials. Clin Oral Implants
Res 2016;27:367–375.
34. Schwabe U, Ziegler R. Mineralstoffpräparate und osteoporosemittel. In:
Schwabe U, Paffrath D (eds). Arzneiverordnungs-Report. Berlin: Springer,
2005:749–764.
35. Schwabe U, Ziegler R. Osteoporosemittel. In: Schwabe U, Paffrath D
(eds). Arzneiverordnungs-Report. Berlin: Springer, 2015:909–923.
36. Walter C, Al-Nawas B, Wolff T, Schiegnitz E, Grötz KA. Dental implants
in patients treated with antiresorptive medication—A systematic literature review. Int J Implant Dent 2016;2:9.
37. Guazzo R, Sbricoli L, Ricci S, Bressan E, Piattelli A, Iaculli F. Medicationrelated osteonecrosis of the jaw and dental implants failures: A systematic review. J Oral Implantol 2017;43:51–57.
38. Rugani P, Luschin G, Jakse N, Kirnbauer B, Lang U, Acham S. Prevalence
of bisphosphonate-associated osteonecrosis of the jaw after intravenous
zoledronate infusions in patients with early breast cancer. Clin Oral Investig 2014;18:401–407.
39. Stopeck AT, Fizazi K, Body JJ, et al. Safety of long-term denosumab
therapy: Results from the open label extension phase of two phase 3
studies in patients with metastatic breast and prostate cancer. Support
Care Cancer 2016;24:447–455.
40. Troeltzsch M, Cagna D, Stähler P, et al. Clinical features of peri-implant
medication-related osteonecrosis of the jaw: Is there an association to
peri-implantitis? J Craniomaxillofac Surg 2016;44:1945–1951.

The International Journal of Prosthodontics
© 2021 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.

