
Gabriela Giro, Leandro Chambrone, Abrao Goldstein, Jose Augusto Rodrigues, Elton Zenóbio, Magda Feres, 
Luciene Cristina Figueiredo, Alessandra Cassoni, Jamil Awad Shibli

Gabriela Giro, Leandro Chambrone, Abrao Goldstein, Jose 
Augusto Rodrigues, Elton Zenóbio, Magda Feres, Luciene 
Cristina Figueiredo, Alessandra Cassoni, Jamil Awad Shibli, 
Department of Periodontology and Oral Implantology, Dental 
Research Division, University of Guarulhos, Guarulhos SP 
07023-040, Brazil
Author contributions: Giro G and Chambrone L contributed 
equally to this work; Giro G, Chambrone L and Shibli JA designed 
the review; Zenóbio E, Feres M and Shibli JA analyzed the data; 
Giro G, Chambrone L, Cassoni A, Goldstein A, Rodrigues JA 
and Figueiredo LC participated of the data collection and the 
elaboration of the manuscript. 
Supported by Sao Paulo Research Foundation, FAPESP, 
No. 2008/06972-6; The National Council for Scientific and 
Technological Development, CNPq Nos. 579157/2008-3, 
302768/2009-2 and 473282/2007-0; Pesq-Doc scholarship to Dr. 
Shibli from University of Guaruhos and Scholarship to Dr. Giro 
from University of Guarulhos.
Conflict-of-interest: The authors declare that there are no 
conflicts of interest related to this study.
Data sharing: No additional data are available. 
Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/
Correspondence to: Jamil Awad Shibli, Professor, DDS, 
PhD, Department of Periodontology and Oral Implantology, 
Dental Research Division, University of Guarulhos, Praça Tereza 
Cristina 01, Guarulhos SP 07023-040, 
Brazil. jashibli@yahoo.com
Telephone: +55-11-24413670 
Fax: +55-11-24641758
Received: May 29, 2014 
Peer-review started: May 29, 2014 
First decision: July 18, 2014
Revised: December 3, 2014 
Accepted: Janurary 9, 2015
Article in press: Janurary 12, 2015
Published online: March 18, 2015

Abstract
AIM: To assess the failure and bone-to-implant contact 
rate of dental implants placed on osteoporotic subjects. 

METHODS: Extensive examination strategies were 
created to classify studies for this systematic review. 
MEDLINE (via  PubMed) and EMBASE database were 
examined for studies in English up to and including 
May 2014. The examination presented a combination 
of the MeSH words described as follow: “osteoporosis” 
or “osteopenia” or “estrogen deficiency” AND “implant” 
or “dental implant” or “osseointegration”. Assessment 
of clinical and/or histological peri-implant conditions 
in osteoporosis subjects treated with titanium dental 
implants. The examination included a combination of 
the MeSH terms described as follow: “osteoporosis” or 
“osteopenia” or “estrogen deficiency” AND “implant” or 
“dental implant” or “osseointegration”.

RESULTS: Of 943 potentially eligible articles, 12 were 
included in the study. A total of 133 subjects with 
osteoporosis, 73 subjects diagnosed with osteopenia 
and 708 healthy subjects were assessed in this 
systematic review. In these subjects were installed 367, 
205, 2981 dental implants in osteoporotic, osteopenic 
and healthy subjects, respectively. The failure rate of 
dental implant was 10.9% in osteoporotic subjects, 
8.29% in osteopenic and 11.43% in healthy ones. 
Bone-to-implant contact obtained from retrieved 
implants ranged between 49.96% to 47.84%, for 
osteoporosis and non-osteoporotic subjects. 

CONCLUSION: Osteoporotic subjects presented 
higher rates of implant loss, however, there is a lower 
evidence to strengthen or refute the hypothesis that 
osteoporosis may have detrimental effects on bone 
healing. Consequently, final conclusions regarding the 
effect of osteoporosis in dental implant therapy cannot 
be made at this time. There are no randomized clinical 
trial accessible for evaluation and the retrospective 
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nature of the evaluated studies shall be taken in 
account when interpreting this study. 
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Core tip: This systematic review focused on failure 
rates and percentage of osseointegration of dental 
implants in healthy and osteoporotic subjects. Definitive 
conclusions regarding the impact of osteoporosis on 
dental implant therapy cannot be made at this time. 
Clinically, it could be suggested that osteoporotic 
subjects can receive dental implant therapy.
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INTRODUCTION
Osteoporosis is defined as a generalized skeletal 
disease noted by decreased bone mass and degra
dation of the microarchitecture of the bone tissue 
caused by increase of the marrow spaces, resulting 
in fragility of the bone tissue with subsequent greater 
risk of fractures[1]. According to the World Health 
Organization, osteoporosis is defined as a generalized 
disease of the skeleton characterized by a decrease 
of 25% of bone mass; meanwhile osteopenia is a 
term that characterize the physiological bone mineral 
density decrease of 10% to 25% from the normal 
condition as a precursor to osteoporosis[1]. Although it 
is defined by several factors, as calcium and vitamin 
D deficiency, sedentary and genetic factors, the post 
menopausal estrogen deficiency is the major known 
etiology, since estrogen regulates bone remodeling 
and the cessation of estrogen production induces 
a bone remodeling imbalance with bone resorption 
exceeding bone formation, leading to bone fragility 
and increasing risk of fracture[2]. Previous animal 
studies[313] using an ovariectomy model of osteoporosis 
induction with implants inserted in rats have shown 
that estrogen deficiency results in lower bone turnover 
rate, bonetoimplant contact, bone/implant interface 
biomechanical competence, and bone density on 
cancellous bone. Therefore, it has being reported as 
a systemic alteration possibly related as risk factor to 
osseointegration process and some authors suggested 
that the predictability of dental implant success may be 
seriously impaired when patients present osteoporosis 
or osteopenia[14]. Despite these evidences, from a 

clinical perspective, the literature findings on the 
topic are sparse and contradictory. Thus, the present 
systematic review aimed to evaluate the clinical and 
histological findings on subjects with osteoporosis that 
received dental implants and its relationship to dental 
implant failures.

The following focus questions were raised: (1) 
“Can osteoporosis be considered a risk factor for 
dental implant failures?”; and (2) “Does osteoporosis 
influence bone-to-implant contact rate?”

MATERIALS AND METHODS
This review was followed PRISMA[15], the Cochrane 
Collaboration[16], and Check Review[17].

Evaluated studies and search criteria 
This study considered eligible for inclusion case 
reports, case series, randomized clinical trial (RCT) and 
clinical trial studies reporting outcomes from subjects 
with osteoporosis submitted to oral rehabilitation using 
dental implants. Studies without follow-up, animal 
studies and reviews were excluded from this study.

Outcome measure
Assessment of clinical and/or histological periimplant 
conditions in osteoporosis subjects treated with 
titanium dental implants.

Examination focus
Systematic examination was performed to evaluate 
studies for this systematic review. MEDLINE (via 
PubMed) and EMBASE database was exanimated for 
papers published in English up to and including May 
2014. The search strategy included a combination of 
the MeSH terms described as follow: “osteoporosis” or 
“osteopenia” or “estrogen deficiency” AND “implant” or 
“dental implant” or “osseointegration”. 

Cochrane Central Register of Controlled Trials, 
ClinicalTrials.gov were also examined using the same 
target. The electronic database of 4 dental implant 
journals considered important to this review (i.e., 
Clinical Oral Implants Research, Clinical Implant 
Dentistry and Related Research, The International 
Journal of Oral and Maxillofacial Implants, and Journal 
of Oral and Maxillofacial Surgery) were also hand 
examined.

Assessment of validity and data extraction
Six independent examiners (GG, JAR, EZ, AC, AG, LCF) 
assessed study eligibility independently. The reviewers 
screened the titles, abstracts of the manuscripts for 
subject relevance. Studies that could not be definitely 
excluded based on abstract information were also 
selected for full text screening. When agreement could 
not be reached after all the inclusion criteria were met, 
a seventh reviewer (LC) was consulted.

The recorded data extracted from the papers were 
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allocated in tables of evidence as follow: citation, 
publication status, and year of publication; location of 
the study; study design; characteristics of the subjects; 
outcome measures; methodological quality of the 
trials; and conclusions.

Statistical analysis
This study do not use any statistical analysis.

RESULTS
Searching
Searching identified 943 potentially eligible articles. A 
total of 930 articles were not included in this review. 
Thirteen fulltext articles were examined, but only 12 
attended the proposed inclusion criteria. The reasons 
for exclusion of Becker et al[18] was that this article do 
not presented the data necessary for comparison with 
the other studies. 

Included Studies
Part Ⅰ - clinical findings: In this review it was 
included five retrospective studies[19-23]; one pro
spective study[24]; one cross sectional study[25] and a 
case report[26] (Table 1). No RCT was found for this 
topic. A total of 133 subjects with osteoporosis, 73 
subjects diagnosed with osteopenia and 708 healthy 
subjects were included in this review. In these 

subjects were installed 367, 205, 2981 dental implants 
in osteoporotic, osteopenic and healthy subjects, 
respectively. Of the total dental implants installed, it 
was lost 40 (10.9%) dental implant in osteoporotic, 17 
(8.29%) in osteopenic and 341 (11.43%) in healthy 
subjects.

In addition, Dvorak et al[25], presented data 
on prevalence of peri-implantitis. The rate of peri-
implantitis was 11 (23.9%), 4 (25%) and 27 (23.5%) 
for osteoporotic, osteopenic and healthy subjects 
respectively.

Part Ⅱ - histological findings: Table 2 presents 
the histological data from the included studies. 
There are four papers with histological features on 
osteoporotic subjects. Three are case reports[27-29] 
and one retrospective study[30]. A total of 10 dental 
implants were retrieved from osteoporotic subjects 
and compared against 14 implants removed from 
nonosteoporotic. The rate of bonetoimplant contact 
ranged from 46% to 62.51% (mean 49.96%) for 
osteoporosis group while nonosteoporotic subjects 
yielded 47.84%, suggesting similar results for both 
groups.

Individual outcomes 
None of the studies analyzed showed a positive 
correlation between dental implant failure and 
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Table 1  Characteristics of the studies evaluating subjects with osteoporosis that received dental implants

Ref. Study No. of subjects No. of implants No. of failures Follow up Site of implant insertion

Alsaadi et al[19] Retrospective 187 29 OPO/691 CTL 0 OPO/14 CTL 2 yr 388 max/332 mand
Alsaadi et al[20] Retrospective 19 OPO/393 CTL 68 OPO/1446 CTL 9 (13.24%) OPO/92 (6.3%) CTL 2 yr 816 max/698 mand
Amorim et al[24] Prospective 19 OPO/20 CTL 39 OPO/43 CTL 1 (2.56%) OPO/0 CTL 9 mo Mandible
de Souza et al[21] Retrospective 6 OPO/186 CTL 12 (50%) OPO/495 

(71%) CTL 
12 (50%) OPO/203 (29%) CTL Not mentioned 354 max/368 mand

With physiologic 
bone loss

with additional bone loss

Dvorak et al[25] Cross-sectional 46 OPO/16 
OPE/115 CTL

828 6 (13%) OPO/3 (18.75%) OPE/15 
(13%) CTL

6 ± 4 yr 432 max/396 mand

Peri-implantitis 11 (23.9%) OPO/4 (25%) OPE/27 
(23.5%) CTL

Eder et al[26] Case report 1 OPO 6 0 5 yr Mandible
Friberg et al[22] Retrospective 14 OPO 70 2 (2.85%) 3.4 yr 38 max/32 mand
Holahan et al[23] Retrospective 41 OPO/57 OPE/94 

CTL
143 OPO/197 
OPE/306 CTL

10 OPO/10 OPE/17 CTL 10 yr 268 max/378 mand

OPO: Subjects with osteoporosis; OPE: Subjects with osteopenia; CTL: Control: subjects with standard bone mineral density.

Table 2  Studies showing bone to implant contact on bone tissue around dental implants 
in osteoporotic patients

Ref. Study N subjects N implants BIC (%)

Shibli et al[30] Retrospective 7 with osteoporosis 7 46.00 ± 11.46
14 without osteoporosis 15 47.84 ± 14.03

Shibli et al[28] Case report 1 with osteoporosis 1       40.07
de Melo et al[29] Case report 1 with osteoporosis 1       62.51
Shibli et al[27] Case report 1 with osteoporosis 1       51.25

BIC: Bone-to-implant contact.
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implant loss in the included studies. Regarding the 
impact of osteoporosis on bonetoimplant contact, 
there is a weak evidence to support or refute the 
hypothesis that osteoporosis may have detrimental 
effects on bone healing. Consequently, definitive 
conclusions regarding the impact of osteoporosis 
on implantsupported restoration cannot be made 
here. Finally, there are no RCT published for analysis. 
Therefore, the retrospective nature of the evaluated 
researchers shall be considered when interpreting the 
results of this review. 

COMMENTS
Background
This systematic review evaluated the clinical and histological findings on subjects 
with osteoporosis that received dental implants and its relationship to dental 
implant failures. Two focus questions were raised: (1) “Can osteoporosis be 
considered a risk factor for dental implant failures?”; and (2) “Does osteoporosis 
influence bone-to-implant contact rate?” Although osteoporosis has been 
associated with higher rates of implant loss in the included studies, the bone-
to-implant contact, there is a weak evidence to support or refute the hypothesis 
that osteoporosis may have detrimental effects on bone healing. Consequently, 
definitive conclusions regarding the impact of osteoporosis on dental implant 
therapy cannot be made at this time. In addition, there are no randomized clinical 
trial available for analysis. Therefore, the retrospective nature of the majority 
of included studies should be considered when interpreting the results of this 
review.
Research frontiers
Previous studies have been suggested that systemic alterations could act 
as risk factors to osseointegration process and consequently jeopardize the 
predictability of dental implant success on osteoporotic patients. Despite these 
evidences, from a clinical perspective, the literature findings on the topic are 
sparse and contradictory. Thus, the present systematic review evaluated the 
clinical and histological findings on subjects with osteoporosis that received 
dental implants and its relationship to dental implant failures.
Innovations and breakthroughs
Until know, there are no consensus for the impact of osteoporosis in dental 
implant success. The lack of randomized clinical trials and weak evidence 
presented in the current literature suggests that further studies are pretty need 
to clarify this hot topic in Oral Implantology field. 
Applications
This review allows the clinician and researchers to rehabilitate partially and 
totally edentulous subjects with implant-supported restorations.
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REFERENCES
1 Consensus development conference: diagnosis, prophylaxis, and 

treatment of osteoporosis. Am J Med 1993; 94: 646-650 [PMID: 
8506892]

2 Friedlander AH. The physiology, medical management and oral 
implications of menopause. J Am Dent Assoc 2002; 133: 73-81 
[PMID: 11811747]

3 Cho P, Schneider GB, Krizan K, Keller JC. Examination of the 
bone-implant interface in experimentally induced osteoporotic 
bone. Implant Dent 2004; 13: 79-87 [PMID: 15017309]

4 Duarte PM, César Neto JB, Gonçalves PF, Sallum EA, Nociti jF. 
Estrogen deficiency affects bone healing around titanium implants: 
a histometric study in rats. Implant Dent 2003; 12: 340-346 [PMID: 
14752971]

5 Giro G, Sakakura CE, Gonçalves D, Pereira RM, Marcantonio 
E, Orrico SR. Effect of 17beta-estradiol and alendronate on 
the removal torque of osseointegrated titanium implants in 
ovariectomized rats. J Periodontol 2007; 78: 1316-1321 [PMID: 

osteoporosis. Subjects with osteoporosis presenting a 
survival rate of the dental implants similar to the non- 
osteoporotic ones.

DISCUSSION
Osteoporosis has no detrimental effect on implant 
failure rates neither on percentage of osseointegration. 
Although RCT were not found in the searched litera-
ture, most studies reported similar findings between 
subjects with and without osteoporosis (Table 1). 
Complementary, the bonetoimplant contact of dental 
implants retrieved from osteoporotic jaws did not 
depict any impact on bone healing. 

In osteopenic subjects, the decreased net bone 
volume, and the bone load bearing capacity could be 
influenced by a mixture of these modulated cellular 
activities that are affected by lower levels of estrogen 
in postmenopausal osteoporosis[10]. Complementary, 
it may be speculated after establishment of bone 
tissue anchorage at implant surface, the accumulated 
rate of bone contacting implants is maintained[30]. 
Unlike regular bone remodeling occurring in the 
trabecular area, this phenomenon is not accompanied 
by an apparent bone turnover or resorption[31]. The 
overall 10.9% implant failures rate was comparable 
with previous studies performed in patients without 
osteopenia/osteoporosis[19-26]. The prevalence of peri-
implantitis was also similar among the groups[25], 
suggesting that the metabolic diseases has no and/or 
minimal impact on pathogenesis of periimplantitis, 
differently as observed in periodontal diseases[32]. 

The dental implant restorations in the jaws are 
influenced not only by systemic factors, but also by 
several local factors such as periodontal conditions, 
number and distribution of dental implants in the arch, 
occlusion, and bite forces. Despite some researches 
present the role of local and systemic factors in the 
longterm success of dental implants[19], less is known 
concerning factors influencing the stability of dental 
implants after abutment connection and occlusal 
loading. Therefore, the part of endogenous factors on 
cellular turn over and differentiation is scarce[14].

Systemic conditions associated with osteoporotic 
and osteopenic subjects have been suggested to 
contribute to the severity of alveolar bone loss[33].

Thus, the prerogative that dental implant place-
ment might be contraindicated in subjects with 
osteoporosis/osteopenia is based on the assumption 
that these pathologies may affect the human jaws 
in the same fashion which it does affect other parts 
of the skeleton. In addition, differences in healing 
kinetics and pathway of bone healing and remodeling 
may exist between long[10,14]. However, to date, there 
are no conclusive studies presenting that osteoporosis 
and/or osteopenia increase the failure rates of dental 
implants neither peri-implantitis prevalence. 

Within the limits of the present systematic review, 
osteoporosis was associated with higher rates of 

314 March 18, 2015|Volume 6|Issue 2|WJO|www.wjgnet.com

 COMMENTS

Giro G et al . Dental implants in osteoporotic patients



17608587]
6 Giro G, Gonçalves D, Sakakura CE, Pereira RM, Marcantonio 

Júnior E, Orrico SR. Influence of estrogen deficiency and its 
treatment with alendronate and estrogen on bone density around 
osseointegrated implants: radiographic study in female rats. 
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2008; 105: 
162-167 [PMID: 18230387 DOI: 10.1016/j.tripleo.2007.06.010]

7 Giro G, Coelho PG, Pereira RM, Jorgetti V, Marcantonio E, 
Orrico SR. The effect of oestrogen and alendronate therapies 
on postmenopausal bone loss around osseointegrated titanium 
implants. Clin Oral Implants Res 2011; 22: 259-264 [PMID: 
20946210 DOI: 10.1111/j.1600-0501.2010.01989.x]

8 Motohashi M, Shirota T, Tokugawa Y, Ohno K, Michi K, 
Yamaguchi A. Bone reactions around hydroxyapatite-coated 
implants in ovariectomized rats. Oral Surg Oral Med Oral Pathol 
Oral Radiol Endod 1999; 87: 145-152 [PMID: 10052367]

9 Pan J, Shirota T, Ohno K, Michi K. Effect of ovariectomy on bone 
remodeling adjacent to hydroxyapatite-coated implants in the tibia 
of mature rats. J Oral Maxillofac Surg 2000; 58: 877-882 [PMID: 
10935587]

10 Qi MC, Zhou XQ, Hu J, Du ZJ, Yang JH, Liu M, Li XM. 
Oestrogen replacement therapy promotes bone healing around 
dental implants in osteoporotic rats. Int J Oral Maxillofac Surg 
2004; 33: 279-285 [PMID: 15287312]

11 Tokugawa Y, Shirota T, Ohno K, Yamaguchi A. Effects of 
bisphosphonate on bone reaction after placement of titanium 
implants in tibiae of ovariectomized rats. Int J Oral Maxillofac 
Implants 2003; 18: 66-74 [PMID: 12608671]

12 Viera-Negrón YE, Ruan WH, Winger JN, Hou X, Sharawy MM, 
Borke JL. Effect of ovariectomy and alendronate on implant 
osseointegration in rat maxillary bone. J Oral Implantol 2008; 34: 
76-82 [PMID: 18478902]

13 Yamazaki M, Shirota T, Tokugawa Y, Motohashi M, Ohno K, 
Michi K, Yamaguchi A. Bone reactions to titanium screw implants 
in ovariectomized animals. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod 1999; 87: 411-418 [PMID: 10225622]

14 van Steenberghe D, Jacobs R, Desnyder M, Maffei G, Quirynen M. 
The relative impact of local and endogenous patient-related factors 
on implant failure up to the abutment stage. Clin Oral Implants Res 
2002; 13: 617-622 [PMID: 12519336]

15 Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting 
items for systematic reviews and meta-analyses: the PRISMA 
statement. J Clin Epidemiol 2009; 62: 1006-1012 [PMID: 
19631508]

16 Higgins JP, Green S. Cochrane handbook for systematic reviews 
of interventions. Version 5.0.1. Cochrane Collaboration. [Updated 
September 2011; Accessed May 20, 2014]. Available from: URL: 
http://www.cochrane.org/training/cochranehandbook

17 Chambrone L, Faggion CM, Pannuti CM, Chambrone LA. 
Evidence-based periodontal plastic surgery: an assessment of 
quality of systematic reviews in the treatment of recession-type 
defects. J Clin Periodontol 2010; 37: 1110-1118 [PMID: 21070325 
DOI: 10.1111/j.1600-051X.2010.01634.x]

18 Becker W, Hujoel PP, Becker BE, Willingham H. Osteoporosis and 
implant failure: an exploratory case-control study. J Periodontol 
2000; 71: 625-631 [PMID: 10807128]

19 Alsaadi G, Quirynen M, Komárek A, van Steenberghe D. Impact 

of local and systemic factors on the incidence of late oral implant 
loss. Clin Oral Implants Res 2008; 19: 670-676 [PMID: 18492080 
DOI: 10.1111/j.1600-0501.2008.01534.x]

20 Alsaadi G, Quirynen M, Michiles K, Teughels W, Komárek A, 
van Steenberghe D. Impact of local and systemic factors on the 
incidence of failures up to abutment connection with modified 
surface oral implants. J Clin Periodontol 2008; 35: 51-57 [PMID: 
18034851]

21 de Souza JG, Neto AR, Filho GS, Dalago HR, de Souza Júnior 
JM, Bianchini MA. Impact of local and systemic factors on 
additional peri-implant bone loss. Quintessence Int 2013; 44: 
415-424 [PMID: 23479580 DOI: 10.3290/j.qi.a29152]

22 Friberg B. Treatment with dental implants in patients with severe 
osteoporosis: a case report. Int J Periodontics Restorative Dent 
1994; 14: 348-353 [PMID: 7814226]

23 Holahan CM, Koka S, Kennel KA, Weaver AL, Assad DA, 
Regennitter FJ, Kademani D. Effect of osteoporotic status on the 
survival of titanium dental implants. Int J Oral Maxillofac Implants 
2008; 23: 905-910 [PMID: 19014161]

24 Amorim MA, Takayama L, Jorgetti V, Pereira RM. Comparative 
study of axial and femoral bone mineral density and parameters 
of mandibular bone quality in patients receiving dental implants. 
Osteoporos Int 2007; 18: 703-709 [PMID: 17506127]

25 Dvorak G, Arnhart C, Heuberer S, Huber CD, Watzek G, Gruber R. 
Peri-implantitis and late implant failures in postmenopausal women: 
a cross-sectional study. J Clin Periodontol 2011; 38: 950-955 
[PMID: 21777269 DOI: 10.1111/j.1600-051X.2011.01772.x]

26 Eder A, Watzek G. Treatment of a patient with severe osteoporosis 
and chronic polyarthritis with fixed implant-supported prosthesis: 
a case report. Int J Oral Maxillofac Implants 1999; 14: 587-590 
[PMID: 10453676]

27 Shibli JA, Aguiar KC, Melo L, Ferrari DS, D’Avila S, Iezzi G, 
Piattelli A. Histologic analysis of human peri-implant bone in 
type 1 osteoporosis. J Oral Implantol 2008; 34: 12-16 [PMID: 
18390238]

28 Shibli JA, Grande PA, d’Avila S, Iezzi G, Piattelli A. Evaluation of 
human bone around a dental implant retrieved from a subject with 
osteoporosis. Gen Dent 2008; 56: 64-67 [PMID: 18254563]

29 de Melo L, Piattelli A, Lezzi G, d’Avila S, Zenóbio EG, Shibli JA. 
Human histologic evaluation of a six-year-old threaded implant 
retrieved from a subject with osteoporosis. J Contemp Dent Pract 
2008; 9: 99-105 [PMID: 18335125]

30 Shibli JA, Aguiar KC, Melo L, d’Avila S, Zenóbio EG, Faveri 
M, Iezzi G, Piattelli A. Histological comparison between implants 
retrieved from patients with and without osteoporosis. Int J Oral 
Maxillofac Surg 2008; 37: 321-327 [PMID: 18262765 DOI: 
10.1016/j.ijom.2007.11.019]

31 Marco F, Milena F, Gianluca G, Vittoria O. Peri-implant osteo-
genesis in health and osteoporosis. Micron 2005; 36: 630-644 
[PMID: 16182543]

32 Genco RJ, Borgnakke WS. Risk factors for periodontal disease. 
Periodontol 2000 2013; 62: 59-94 [PMID: 23574464 DOI: 
10.1111/j.1600-0757.2012.00457.x]

33 Birkenfeld L, Yemini M, Kase NG, Birkenfeld A. Menopause-
related oral alveolar bone resorption: a review of relatively 
unexplored consequences of estrogen deficiency. Menopause 1999; 
6: 129-133 [PMID: 10374219]

P- Reviewer: Charoenphandhu N, Nishio K    S- Editor: Ji FF    
L- Editor: A    E- Editor: Liu SQ  

315 March 18, 2015|Volume 6|Issue 2|WJO|www.wjgnet.com

Giro G et al . Dental implants in osteoporotic patients



© 2015 Baishideng Publishing Group Inc. All rights reserved.

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA

Telephone: +1-925-223-8242
Fax: +1-925-223-8243

E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx

http://www.wjgnet.com


	WJO-6-311
	WJOv6i2Back cover

