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Abstract

Introduction: In the dental implant (DI) scenario, it is
estimated that about 18 million DI occur annually in the
world. There are over 1,300 types of dental implants. DI
also has several side effects such as biological
complications, which are adverse reactions in the hard
and soft tissues of the implant prosthesis, such as
mucositis and peri-implantitis. Still, poor oral health,
alcohol intake, and smoking are some of the underlying
predictors that contribute to these complications.
Objective: A systematic review was carried out on the
main considerations of early loss of dental implants,
presenting through clinical findings the main predictors
of dental implant failure. Methods: The rules of the
Systematic Review-PRISMA Platform. The research was
carried out from December 2021 to February 2022 and
developed based on Scopus, PubMed, Science Direct,
Scielo, and Google Scholar. The quality of the studies
was based on the GRADE instrument and the risk of bias
was analyzed according to the Cochrane instrument.
Results: A total of 244 articles were found. In total, 102
articles were fully evaluated and 32 were included and
evaluated in this study. Lack of primary stability, surgical
trauma, and infection are the main predictors. It can be
said that the quality and quantity of bone enable a high
success rate for the preservation of alveolar bone
around implants. The highlights of predictors of DI
failures are biological failures, mechanical failures,
iatrogenic failures, inadequate adaptation, which
includes aesthetic dissatisfaction and psychological
problems. Conclusion: Despite the high success rate,
implants fail. Primary instability, surgical trauma, and
perioperative contamination appear to be the most
important predictors of implant failure. Furthermore, the
determination of this genetic pattern in osseous
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integration makes it possible to identify individuals at
greater risk of implant loss. Thus, genetic markers are
important, contributing to an adequate preoperative
selection and development of prevention strategies and
individualized therapy to modulate genetic markers and
increase the success rate of treatments.

Keywords: Dental implant. Osseous integration. Early
loss. Failures. Clinical trials.

Introduction

In the dental implant (DI) scenario, it is estimated
that about 18 million DI occur annually worldwide [1].
Modifications of material, shape, size, and coating have
improved the clinical outcomes of dental implants
worldwide [2]. Furthermore, there are more than 1,300
types of dental implants [3,4]. The high success rate,
reduced risk of caries, sensitivity, and bone remodeling
are among the benefits of DI [1]. However, DI also has
several side effects such as biological complications,
which are adverse reactions in the hard and soft tissues
of the implant prosthesis [4], such as mucositis and
peri-implantitis [4-6]. Still, poor oral health, alcohol
intake, and smoking are some of the underlying
predictors that contribute to these complications [4,7].

In this context, the osseous integration process
denotes the direct anchoring of implant fixation to the
surrounding host bone, as this is an irrefutable condition
for the clinical success of DI. However, despite the high
success rate, implant failures can occur [8,9]. Thus,
clinical examination as the main indicator for successful
osseous integration is essential [10]. In this sense, DI
failure is a static outcome situation that requires the
removal of a failed implant. Implant position can greatly
influence, ranging from all symptomatic mobile implants

Page 1 of 5

LN
-
o
75]
N
N
p)
=
o=
=
SN
(=]
<
<
<¢
wn
(=]
-
—
o
a



https://doi.org/10.54448/mdnt22S315

Vol 3 Suppl 3 Year 2022

MedNEXT Journal of Medical and Health

MedNEX

Journal of Medical an Health Sciences

to implants that show more than 0.2 mm crestal bone
loss after the first year of loading [11].

In this aspect, the main failures of DI can be
highlighted [12] as (1) biological failures, which can be
divided according to chronological criteria into early
failures (failure to achieve osseous integration that may
indicate interference with the initial bone healing
process) and late failures (failure to preserve the
achieved osseous integration); (2) mechanical failures,
which include fracture of implants and related
superstructures; (3) iatrogenic failures, where osseous
integration is achieved but due to misalignment the
implant is excluded from being used as part of the
anchoring unit - removal of implants by violation of
neighboring anatomical structures, as the alveolar nerve
is also included in this class of failure [13]; (4)
inadequate adaptation, which includes aesthetic
dissatisfaction and psychological problems.

Therefore, the present study carried out a
systematic review on the main considerations of early
loss of dental implants, presenting through clinical
findings the main predictors of dental implant failure.

Methods
Study Design

The rules of the Systematic Review-PRISMA
Platform (Transparent reporting of systematic reviews
and meta-analysis-HTTP://www.prisma-
statement.org/) were followed.

Data sources and research strategy

The search strategies for this systematic review
were based on the keywords (MeSH Terms): “Dental
implant. Osseous integration. Early loss. Failures.
Clinical trials’. The research was carried out in
December 2021 to February 2022 and developed based
on Scopus, PubMed, Science Direct, Scielo, and Google
Scholar. Also, a combination of the keywords with the
booleans "OR", “AND”, and the operator "NOT" were
used to target the scientific articles of interest.

Study Quality and Bias Risk

The quality of the studies was based on the GRADE
instrument and the risk of bias was analyzed according
to the Cochrane instrument.

Results and Discussion

A total of 244 articles were found. Initially,
duplication of articles was excluded. After this process,
the abstracts were evaluated and a new exclusion was
performed, removing the articles that did not address
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the theme of this article. In total, 102 articles were fully
evaluated and 32 were included and evaluated in this
study (Figure 1).

Figure 1. Flow Chart of Study Eligibility (Systematic
Review).
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After a thorough analysis of the articles selected in
this study, it was observed that osseous integration
implies the clinical success of DI, referring to the direct
anchorage of such implants to the surrounding host
bone. But despite the high success rate of DI, failures
can occur. Lack of primary stability, surgical trauma, and
infection are the main predictors. Early signs of infection
may be an indication of a much more critical outcome
than if the same complications occur later on, due to
disruption of the primary bone healing process [14].

In this scenario, it can be said that bone quality
and quantity enable a high success rate for the
preservation of alveolar bone around implants [15].
Implantation in bone types 1,2, and 3 results in good
clinical results, while type 4 is associated with a lower
success rate [16]. Bone density can be used to
differentiate various tissues at the examined site and
characterize bone quality [17,18]. Furthermore, local
bone density has an existing influence on primary
stability, which is an important determinant of implant
success [19].

Yet, studies also emphasize the importance of bone
volume when planning oral implants where at least 10
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mm and 6 mm in height and 5 mm and 6 mm in width
for the maxilla and mandible, respectively, are required
for successful implantation [20]. Also, bone healing
requires a great deal of biological effort for skeletal
tissues in which the regenerative process restores the
original structure and function. Steps of osseous
integration can be compared to the similar process of
fracture healing, in which the fragments unite without
interference from fibrous tissue. In this sense, predictors
such as AIDS, uncontrolled diabetes mellitus,
osteoporosis, corticosteroid, bisphosphonate therapy,
collagen disorders, smoking, and other conditions,
influence the initial process of bone healing [21-23].

In the aspect of smoking, a cross-sectional and
national study was carried out in Japan to examine the
relationship between smoking and implant failure. A
questionnaire survey was mailed to designated facilities
and 158 responded to questions about implant loss. A
total of

1966 patients were analyzed. Of the total sample,
90 (5%) had early implant loss (<12 months) and 153
(8%) had late implant loss (>12 months and <120
months). The number of pack-years was significantly
higher in the group with total (early and late) implant
loss (31.2+15.9) than in the group without implant loss
(26.1+18.1) (p= 0.026). In the multivariate analysis,
the number of implants installed, smoking, and pack-
years were significant factors for total implant loss. The
adjusted odds ratio for implant failure for current
smokers compared with never smokers was 2.07 (95%
CI, 1.19-3.62) for early implant loss and 1.48 (95% (I,
0.92-2.37) for late implant loss [24].

Furthermore, infection if left untreated can result
in implant failure, being the most common reason for
complications that can occur during the primary healing
period. Complications of swelling, fistulas, suppuration,
and mucosal dehiscence can occur and can point to
implant failure [25]. Pain should not be associated with
dental implants once primary healing is achieved.
Therefore, the absence of pain or discomfort or any
sensation remains one of the implant success criteria.
Furthermore, success also requires the absence of any
recurrent peri-implant mucositis and/or peri-implantitis
accompanied by swelling, redness, and pain of the peri-
implant mucosa [26].

Besides, adequate provision of primary implant
stability is imperative to achieve successful osseous
integration [19]. The quantity and quality of available
bone are highly associated with the type of surgical
technique and the type of implant, and both factors play
an important role in the success of oral implant surgery.
However, suboptimal implant designs, improper
prosthetic designs, and related laboratory work are

among the risk factors responsible for DI complications
and failures [27,28].

In this context, early crestal bone loss (ECBL) has
been observed during the healing phase and before
second-stage implant surgery. A meta-analysis study
correlated the association of interleukin-1 (IL-1) and
ECBL gene polymorphisms around dental implants. The
association between the IL-1B-511 gene and ECBL
revealed a significant association between the IL-1B-511
gene genotype 2/2 and an increased risk of ECBL.
Therefore, there is evidence of the association between
genetic polymorphisms of IL-1B-511 (2/2) and increased
ECBL in individuals of Asian ethnicity [29].

Also, a prospective longitudinal study analyzed the
early predictors of marginal bone loss around morse
tapered connection implants 12 months after implant
loading. Participants (n=33) received 109 subcrustal
inserted morse taper implants (diameter: 3.5 to 5 mm,
length: 6 to 15 mm) loaded with single crowns. Implants
were radiographically examined at implant placement
(baseline) and 12 months after prosthetic loading. The
greatest marginal bone loss was observed at mesial
(mean 0.87 mm; ranged from 0.5 to 1.19) than at distal
sites (mean 0.73 mm; ranged from 0.4 to 1.12 mm).
The predictive model revealed the highest marginal
bone loss in association with cemented prostheses,
platform diameter of 3.5 mm, papilla sizes up to 2 mm,
a width of keratinized mucosa less than 3 mm, implant
lengths greater than 8.5 mm, inadequate occlusal
relationships, presence of bleeding on probing and deep
peri-implant pocket [30].

Another meta-analysis study analyzed whether
there is a difference in the failure rates of short
(minimum length: 7 mm) and longer (= 10 mm) dental
implants. In the case of mandibular implants, the null
hypothesis that there was no impact of the reduction in
implant length on failure in the first year of prosthetic
loading could not be rejected. A significant impact of
implant length can be demonstrated for short implants
in the anterior maxilla (OR=5.4 and posterior (OR=3.4),
while short implants with a rough surface demonstrated
increased failure rates in the anterior maxillary sites. No
influence of implant diameter and prosthesis type on the
failure rate of short implants can be revealed. Therefore,
in areas of reduced alveolar bone height, the use of
short dental implants may reduce the need for invasive
bone augmentation procedures [31].

Finally, a study investigated the possible
relationship between the C-799T polymorphism in the
matrix metalloproteinase 8 (MMP-8) gene and early
implant failure in non-smoking patients. The subjects
were divided into two groups: the control group (100
patients with one or more healthy implants) and the test
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group (80 patients who had one or more early implant access and licensed under a Creative Commons
failures). Oral mucosal genomic DNA was amplified by Attribution 4.0 International License.

PCR and analyzed by restriction endonucleases.

Statistical analysis shows that in the MMP-8 gene, the T References

allele in 76.25% of the test group and the T/T genotype,
63.75% in the same group, may predispose to early loss
of osseointegrated implants. Therefore, these results
suggest that polymorphism in the promoter region of
the MMP-8 gene is associated with early implant failure.
This polymorphism may be a genetic marker for the risk
of implant loss [32].

1. Kalhori RP, Ziapour A, Kianipour N, Foroughinia A.
A study of the relationship between lifestyle and
happiness of students at Kermanshah University
of Medical Sciences over 2015-2016. Ann Trop
Med Public Health. 2017;10:1004.

2. Prasad S, Hambrook C, Reigle E, Sherman K,
Bansal N, Hefti A. Implant treatment in the
predoctoral clinic: A retrospective database study

Conclusion of 1091 patients. J Prosthodont. 2017;26:559-67.
The findings of the present study showed that 3. Guo YN, Dudley JE, Logan RM, Richards LC.
under local and/or systemic conditions unfavorable for Implant dentistry in Australia: The present and
osseous integration, marginal bone loss leads to future. A survey of Australian dentists and
implant-to-bone weakness. So, despite the high success specialists. Aust Dent J. 2017;62:500-9.
rate, implants fail. Primary instability, surgical trauma, 4. Gurgel BC, Montenegro SC, Dantas PM, Pascoal
and perioperative contamination appear to be the most AL, Lima KC, Calderon PD. Frequency of peri-
important predictors of implant failure. Furthermore, the implant diseases and associated factors. Clin Oral
determination of this genetic pattern in osseous Implants Res. 2017;28:1211-7.
integration makes it possible to identify individuals at 5. Kaur S, Telgi RL, Tandon V, Kaur R,
greater risk of implant loss. Thus, genetic markers are Bhattacharyya S. Parents outlook on preventive
important, contributing to an adequate preoperative dental modalities for their children in Udham
selection and development of prevention strategies and Singh Nagar, India. J Educ Health Promot.
individualized therapy to modulate genetic markers and 2019;8:60.
increase the success rate of treatments. 6. Derks J, Schaller D, H&kansson J, Wennstrom JL,
Tomasi C, Berglundh T. Effectiveness of Implant
Acknowledgement Therapy Analyzed in a Swedish Population:

Prevalence of Peri-implantitis. J Dent Res.
2016;95:43-9.

7. Quirynen M, De Soete M, Van Steenberghe D.
Infectious risks for oral implants: A review of the
literature. Clin Oral Implants Res. 2002;13:1-9.

8. Ekfeldt A, Christiansson U, Ericksson T et al. A
retrospective analysis of factors associated with

Not applicable.

Funding
Not applicable.

Ethics approval

Not applicable. multiple implant failures in maxillae. Clin Oral
Implants Res 2001; 12: 462—7.
Informed consent 9. Schwartz-Arad D, Laviv A, Levin L. Failure causes,
Not applicable. timing, and cluster behavior: an 8year study of
dental implants. Implant Dent 2008; 17: 200—7.
Data sharing statement 10. Albrektsson T, Zarb GA. Current interpretations of
No additional data are available. the osseointegrated response: clinical
significance. Int J Prosthodont 1993; 6: 95-105.
Conflict of interest 11. Albrektsson T, Zarb G, Worthington P, Eriksson
The authors declare no conflict of interest. AR. The long term efficacy of currently used

dental implants. A review and proposed criteria of
success. Int J Oral MaxillofacImplants 1986; 1:
11-25.
12. Esposito M, Hirsch JM, Lekholm U, Thomsen P.
Biological factors contributing to failures of
About the License osseointegrated oral implants (I). Success criteria
© The authors (s) 2022. The text of this article is open and epidemiology. Eur J Oral Sci 1998; 106: 527—

MedNEXT J Med Health Sci (2022) Page 4 of 5

Similarity check
It was applied by Ithenticate@.



Vol 3 Suppl 3 Year 2022

MedNEXT Journal of Medical and Health

MedNEX

Journal of Medical an Health Sciences

13.

14,

15.

16.

17.

18.
19.

20.
21.

22,

23.

24.

25.

26.

MedNEXT J Med Health Sci (2022) Page 5 of 5

51.

Alouf K, Salti L. Postinsertion pain in region of
mandibular dental implants: a case report.
Implant Dent 2011; 20: 27-31.

Sakka S, Baroudi K, Nassani MZ. Factors
associated with early and late failure of dental
implants. ] Investig Clin Dent. 2012
Nov;3(4):258-61. doi:
10.1111/j.20411626.2012.00162.x. Epub 2012
Aug 27. PMID: 22927130.

Sakka S, Coulthard P. Bone quality: a reality for
the process of osseous integration. Implant Dent
2009; 18: 480-5.

Martinez H, Davarpanah M, Missika P, Celletti R,
Lazzara R. Optimal implant stabilization in low
density bone. Clin Oral Implants Res 2001; 12:
423-32.

Misch CE. Density of bone: effect on surgical
approach and healing. St Louis: Mosby, 1999:
371-84.

Shapurian T, Damoulis PD, Reiser GM, Griffin TJ,
Rand WM. Quantitative evaluation of bone
density using the Hounsfield index. Int J Oral
Maxillofac Implants 2006; 21: 290—7.

Turkyilmaz I, McGlumphy EA. Influence of bone
density on implant stability parameters and
implant success: A retrospective clinical study.
BMC Oral Health 2008; 8: 32.

Bryant SR. The effects of age, jaw site, and bone
condition on oral implant outcomes. Int J
Prosthodont 1998; 11: 470-90.

El Askary AS, Meffert RM, Griffin T. Why do dental
implants fail? Part II Implant Dent 1999; 8: 265—
77.

Ruggiero SL, Mehrotka B, Rosenberg TJ, Engroff
SL. Osteonecrosis of the jaws associated with the
use of bisphosphonates: a review of 63 cases. ]
Oral Maxillofac Surg 2004; 62: 527-34.

Levin L, Schwartz-Arad D. The effect of cigarette
smoking on dental implants and related surgery.
Implant Dent 2005; 14: 357-63.

Nagao T, Fukuta J, Sugai T, Kawana H, Matsuo A,
Hamada S, Miura K, Seto K. Prevalence of early
and late oral implant loss among smokers: a
nationwide survey in Japan. Int J Oral Maxillofac
Surg. 2021  Aug;50(8):1113-1119. doi:
10.1016/j.ijom.2021.01.006. Epub 2021 Feb 10.
PMID: 33579625.

Sakka S, Coulthard P. Implant failure: etiology
and complications. Med Oral Patol Oral Cir Bucal
2011; 16: e42—4.

Misch CE, Perel ML, Wang HL et al. Implant
success, survival, and failure: the International
Congress of Oral Implantologists (ICOI) Pisa

27.

28.

29.

30.

31.

32.

Consensus Conference. Implant Dent 2008; 17:
5-15.

Steigenda JT, Al-Shammari KF, Nociti FH, Misch
CE, Wang HL. Dental implant design and its
relationship to long-term implant success.
Implant Dent 2003; 12: 306—-17.

Kourtis SG, Sotiriadou S, Voliotis S, Challas A.
Private practice results of dental implants. Part I:
survival and evaluation of risk factors. Part II:
surgical and prosthetic complications. Implant
Dent 2004; 13: 373-85.

Agrawal KK, Anwar M, Gupta C, Chand P, Singh
SV. Association of interleukin-1  gene
polymorphism and early crestal bone loss around
submerged dental implants: A systematic review
and meta-analysis. J Indian Prosthodont Soc.
2021 Aprlun;21(2):116-124. doi:
10.4103/jips.jips_511_20. PMID: 33938861;
PMCID: PMC8262437.

Radaelli MTB, Federizzi L, Nascimento GG, Leite
FRM, Boscato N. Early-predictors of marginal
bone loss around morse taper connection
implants loaded with single crowns: A prospective
longitudinal study. J Periodontal Res. 2020
Apr;55(2):174-181. doi: 10.1111/jre.12699. Epub
2019 Sep 21. PMID: 31541470.

Pommer B, Frantal S, Willer ], Posch M, Watzek
G, Tepper G. Impact of dental implant length on
early failure rates: a meta-analysis of
observational studies. J Clin Periodontol. 2011
Sep;38(9):856-63. doi: 10.1111/j.1600-
051X.2011.01750.x. Epub 2011 Jul 3. PMID:
21722154.

Costa-Junior FR, Alvim-Pereira CC, Alvim-Pereira
F, Trevilatto PC, de Souza AP, Santos MC.
Influence of MMP-8 promoter polymorphism in
early osseointegrated implant failure. Clin Oral
Investig. 2013 Jan;17(1):311-6. doi:
10.1007/s00784-0120699-z. Epub 2012 Mar 2.
PMID: 22382449.

FA

SCHOOL OF MEDICINE

https://faceres.com.br/

MetaScience Press

The Best Science

https://zotarellifilhoscientificworks.com/


https://faceres.com.br/
https://zotarellifilhoscientificworks.com/

