Tabrizi R, et al
10.30476/DENTJODS.2021.90990.1542

J Dent Shiraz Univ Med Sci., 2022 September; 23(2 Suppl): 383-386.

Original Article

Does the Number of Dental Implants Affect Marginal Bone Loss in the Posterior
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ABSTRACT

Dental Implants;

Statement of the Problem: Marginal bone loss (MBL) is an important factor in dental im-

Alveolar bone loss;

plant failure. The number of implants may affect MBL.

Prosthodontics;

Purpose: The aim of this study was to compare MBL in patients who received two or three

Mandible;

implants for replacement of three missing teeth in the posterior mandible.
Materials and Method: This prospective cohort study evaluated patients who required
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replacement of three missing teeth in the posterior mandible with dental implants. The patients were assigned to two groups. In the group 1, the edentulous area was restored with two
implants and a pontic while three implants were placed for this purpose in the group 2. The
MBL was compared between the two groups at 12 and 24 months after loading.
Results: Forty-two implants were studied in group 1 and 36 implants in the group 2. The
mean MBL was 0.90±0.12mm in the group 1 and 0.89±0.12mm in the group 2 at 12 months
after loading. The mean MBL was 1.00±0.10mm in the group 1 and 0.98±0.10mm in the
group 2 at 24 months after implant loading. The mean of MBL was not statistically different
between the two groups at 12 months and 24 months (p> 0.05).
Conclusion: It seems that the use of two or three implants for replacement of three missing
teeth in the posterior mandible is not associated with an increase in MBL.
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Introduction
Rehabilitation of the posterior mandible in edentulous

ameter for the long- success of dental implants [3]. The

patients with dental implants is a commonly practiced

ing stable osseointegration is a critical parameter in this

treatment [1]. When three teeth are missing, there are two

respect [4]. MBL is a key factor in the success of dental

options for their replacement with dental implants: two

implants. MBL≤ 2mm during the first year after func-

implants with a pontic and three implants with three fixed

tional loading is considered normal [4]. The search of

prosthetic separate crowns. Each option has advantages

the literature by the authors revealed no study compar-

and disadvantages [1-2]. The first option (two implants

ing MBL following the aforementioned two treatment

with a pontic) is cost-effective and easily applicable when

options for replacement of the lost teeth in the posterior

the mesiodistal space is insufficient. Occlusal overloading

mandible. Hence, this study was conducted to address

may aggravate the marginal bone loss (MBL) [2]. In the

whether the number of dental implants for the replace-

placement of three implants, the cost of treatment increas-

ment of three missing teeth in the posterior mandible

es and space management may be problematic. However,

affect the MBL ort.

dental implant success criteria are complex, but achiev-

increasing the number of implants may help in better
distribution of occlusal loads and decrease the MBL [2].
The stability of peri-implant bone is an essential par-

Materials and Method
The authors designed a prospective cohort study. The s-
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ample was derived from the population of patients pre-

plied to compare the MBL, and fixture’s length and

senting to the Department of Oral and Maxillofacial

diameter between the two groups. The Chi-square test

Surgery, Shahid Beheshti University of Medical Scienc-

was used to compare the number of males and females

es and Khanevadeh Dental Private Clinic, Tehran, Iran

in the two groups. We considered p Values< 0.05 as

for the rehabilitation of the posterior mandible with den-

statistically significant.

tal implants from September 30, 2015, through October
University of Medical Sciences (IR.SBMU.DRC.REC.

Results
Twenty-one patients with total 42 implants were studied

1398.056) approved the study.

in group 1 and 12 patients with total 36 implants in the

31, 2019. The Ethics Committee of Shahid Beheshti

The patients eligible for inclusion in the study had

group 2 (Table 1). The mean age of patients was 41.24±

class I skeletal relationship, three missing teeth in the

9.65 years in the group 1 and 39.83±11.48 years in the

posterior mandible and underwent dental implant treat-

group 2. There was no difference in the mean age be-

ment. The patients who were smokers, have been partial

tween the two groups (p= 0.56). A total of 11 males and

edentulous in the maxilla, had parafunctional activity

10 females were studied in group 1, and 6 males and six

(bruxism and clenching), had systemic diseases affect-

females were studied in the group 2. Analysis of the

ing bone metabolism, required bone augmentation,

data did not demonstrate any difference in gender distri-

failed to show up for the follow-up, or refused study

bution between the two groups (p= 0.51).
The mean implant diameter was 4.27±0.25mm in

enrollment were excluded from the study.
All implants were loaded three months after place-

the group 1 and 4.24±0.25mm in the group 2. There was

ment. TS III Osstem implants (Osstem, South Korea)

no difference in the mean implant diameter between the

were used. All prostheses were cemented type and split.

two groups (p= 0.51). The mean implant length was

One oral and maxillofacial surgeon placed all implants,

10.40±0.89mm in the group 1 and 10.11±0.98mm in the

and one prosthodontist fabricated the implant restoratio-

group 2. Statistical analysis did not indicate any differ-

ns. Digital parallel radiographs were also obtained duri-

ence in the mean implant length between the two groups

ng the study period. All radiographs were taken in the

(p= 0.17, Table 2). The mean MBL was 0.90±0.12mm

same oral and maxillofacial radiology center. Two radi-

in the group 1and 0.89±0.12mm in the group 2 at 12

ology experts measured the MBL. The MBL was meas-

months after loading (Figure 1). There was no signifi-

ured at the mesial and distal of implants by comparing

cant difference in the mean MBL between the two grou-

the bone level on the digital parallel radiographs taken

ps at 12 months after loading (p=0.63). The mean MBL

immediately after loading, and at12 and 24 months later.

Table 1: Descriptive of the study

When the MBL was different at the mesial and distal

Variables

implants, the mean MBL was calculated and reported.

Age (years)

The bone level was measured from the alveolar crest to

Gender
Implant diameter (mm)
Implant Length (mm)

the fixture collar. The patients were assigned to two
groups. The patients received three implants in the
group 1, and two implants in the group 2. The age and
gender of patients and implant diameter and length were
the study variables, while the MBL was the outcome of

Descriptive value
40.59±10.49

Groups
MBL* at 12 months after
loading (mm)
MBL* at 24 months after
loading (mm)

17 males ,16 females
4.26±0.25
10.27±0.94
42 in group 1, 36 in group 2
0.90±0.12
1.0±0.10

the study. The use of two or three implants was the pre-

*

dictive factor of the study. An inter-examiner reliability

Table 2: Comparison of variables between the two groups

analysis was done using the Kappa test to assess the

Variables

consistency between the examiners.

Age (years)

Statistical Analysis

Gender

The statistical analyses were performed using the Statis-

Implant diameter
4.27±0.25
(mm)
Implant length(mm) 10.40±0.89

tical Package for the Social Sciences for PCs, version 21
(SPSS Inc., IL, USA). The independent t-test was ap-

384

MBL: Marginal bone loss

*Independent t-test

Group 1

Group 2

41.24±9.65 39.83±11.48
11 males,
6 males,
10 females
6 females

p Value
p= 0.56*
p= 0.51**

4.24±0.25

p= 0.51*

10.11±0.98

p= 0.17*

** Chi-square test
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This study indicated that MBL was not different in
the use of two or three implants for the replacement of
three missing teeth in the posterior mandible. Tabrizi et
al. [2] studied the MBL around short implants in the posterior mandible. Their findings contradicted our results,
reporting that the MBL decreased with an increase in
the number of short implants. The possible reason for
the difference in the results of the two studies can be the
Figure 1: The mean of MBL in group1 and 2 in 12 months
after insertion

crown to implant ratio [7]. Another study reported that

was 1.00±0.10mm in the group 1 and 0.98±0.10mm in

crease of MBL [8]. Early MBL is due to the remodeling

the group 2 at 24 months after implant loading (Figure

process of bone, which is not related to infection. Early

2). Analysis of the data did not demonstrate any differ-

MBL occurs one year after dental implant placement [9].

ence in the mean MBL between the two groups at 24

In addition, infection-related MBL occurs in peri-impla-

months after loading (p= 0.35; Table 3). The inter-

ntitis [10]. Surgical factors (insufficient bone volume,

examiner reliability was kappa=0.52 (p=.0.008) at 95%

implant malpositioning, bone overheating during impla-

CI, which indicated a moderate agreement between the

nt site drilling, and extreme cortical compression) and

observers.

prosthetic factors (the type of implant-abutment connec-

the crown to implant ratio did not play a role in the in-

tion, implant-abutment microgap, residual cement reacDiscussion
MBL is among the important factors in the long-term

tion, and early loading) can all affect the MBL [11-13].

success of dental implants [5]. Several local and systemic

sponsible for increased MBL [11-13]. Occlusal overload

factors are responsible for MBL [6]. The number of im-

is defined as the application of loads greater than the

plants is considered as an influential factor for the re-

withstanding capability of the implant or prosthetic

duction of MBL [2]. In this study, MBL was assessed in

components or the surrounding tissues [11-13]. Minor

two treatment options for replacement of three missing

occlusal overload does not cause MBL [14]. In the

teeth in the posterior mandible including two implants

placement of two implants with pontic, occlusal over-

with a pontic and three implants. Assessment of the M-

loading does not occur if sufficient bone volume is

BL in the two treatment options can help clinicians to d-

available, and implants are placed in a correct position.

evelop an acceptable treatment plan for similar situations.

An excessive dynamic load results in crater-like bone

Several studies support overloading as a factor re-

defects lateral to the osseointegrated fixtures [14]. It is
unclear whether occlusal overload might be a cause of
MBL or not [15]. Moreover, higher remodeling activity
of the peri-implant bone occurs around implants under
high loading forces [15]. It should be noted that bone
quality, implant diameter and implant surface characteristics affect MBL around implants; it is reported that a
poor bone quality, a smaller diameter of implants, and a
Figure 2: The mean of MBL in group1 and 2 in 24 months
after insertion
Table 3: Comparison of MBL in 12 and 24 months after
implant loading
Outcomes
MBL at 12 months
after loading
MBL at 24 months
after loading

smooth surface adversely affect MBL [16].
In this study, we considered implant diameter and
length as the variables of the study. As the implant diameter was not different between the two groups, it can-

Independent
t-test

not be responsible for any possible difference in MBL. It

0.90±0.12 0.89±0.12

p= 0.63

with higher MBL [17]. Surgeons may have more confi-

1.0±0.10

p= 0.35

dence in the treatment outcome when a higher number of

Group 1

Group 2

0.98±0.10

has been reported that narrow fixtures may be associated
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implants are placed. However, financial issues and anatomical limitations may prevent the placement of the
maximum number of implants.

Tabrizi R, et al

51: 128-141.
[7] Di Fiore A, Vigolo P, Sivolella S, Cavallin F, Katsoulis J,
Monaco C, et al. Influence of Crown-to-Implant Ratio on
Long-Term Marginal Bone Loss Around Short Implants.

Conclusion
It seems that the use of two or three implants for replacement of three missing teeth in the posterior mandible is not associated with an increase in MBL.
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Nobre M. The Influence of Crown-to-Implant Ratio on
Short Implant Marginal Bone Loss. Int J Oral Maxillofac
Implants. 2016; 31: 1156-1163.

Acknowledgments
All procedures performed in studies involving human

[9] Lombardi T, Berton F, Salgarello S, Barbalonga E,

participants were in accordance with the ethical stand-

Rapani A, Piovesana F, et al. Factors influencing early

ards of the institutional and/or national research com-

marginal bone loss around dental implants positioned

mittee and with the 1964 Helsinki declaration and its

subcrestally: a multicenter prospective clinical study. J

later amendments or comparable ethical standards. In-

Clin Med. 2019; 8: 1168.

formed consent was obtained from all individual participants included in the study.

[10] Fransson C, Tomasi C, Pikner SS, Gröndahl K, Wennström JL, Leyland AH, et al. Severity and pattern of periimplantitis-associated bone loss. J Clin Periodontol.

Conflict of Interest
The authors declare that they have no conflicts of interests.

2010; 37: 442-448.
[11] Oh TJ, Yoon J, Misch CE, Wang HL. The causes of early
implant bone loss: myth or science? J Periodontol. 2002;
73: 322-333.

References
[1] Mumcu E, Bilhan H, Cekici A. Marginal bone loss
around implants supporting fixed restorations. J Oral Implantol. 2011; 37: 549-558.
[2] Tabrizi R, Arabion H, Aliabadi E, Hasanzadeh F. Does
increasing the number of short implants reduce marginal
bone loss in the posterior mandible? A prospective study.
Br J Oral Maxillofac Surg. 2016; 54: 731-735.
[3] Galindo-Moreno P, León-Cano A, Ortega-Oller I, Monje
A, O Valle F, Catena A. Marginal bone loss as success
criterion in implant dentistry: beyond 2mm. Clin Oral
Implants Res. 2015; 26: e28-e34.
[4] Misch CE, Perel ML, Wang HL, Sammartino G, Galindo
Moreno P, Trisi P, et al. Implant success, survival and failure: the international congress of oral implantologists
(ICOI) pisa consensus conference. Implant Dent. 2008;
17: 5-15.
[5] Ting M, Tenaglia MS, Jones GH, Suzuki JB. Surgical
and Patient Factors Affecting Marginal Bone Levels
Around Dental Implants: A Comprehensive Overview of
Systematic Reviews. Implant Dent. 2017; 26: 303-315.
[6] Güven SŞ, Cabbar F, Güler N. Local and systemic factors
associated with marginal bone loss around dental implants: a retrospective clinical study. Quintessence Int. 2020;

386

[12] Tatarakis N, Bashutski J, Wang HL, Oh TJ. Early
implant bone loss: preventable or inevitable? Implant
Dent. 2012; 21:379-86.
[13] Qian J, Wennerberg A, Albrektsson T. Reasons for marginal bone loss around oral implants. Clin Implant Dent
Relat Res. 2012; 14: 792-807.
[14] Duyck J, Rønold HJ, Van Oosterwyck H, Naert I, Vander
Sloten J, Ellingsen JE. The influence of static and
dynamic loading on marginal bone reactions around
osseointegrated implants: an animal experimental study.
Clin Oral Implants Res. 2001; 12: 207-218.
[15] Chang M, Chronopoulos V, Mattheos N. Impact of excessive occlusal load on successfully-osseointegrated dental
implants: a literature review. J Investig Clin Dent. 2013;
4: 142-150.
[16] Ibañez C, Catena A, Galindo-Moreno P, Noguerol B, Magán-Fernández A, Mesa F. Relationship between long-term marginal bone loss and bone quality, implant width,
and surface. Int J Oral Maxillofac Implants. 2016;31:
398-405.
[17] Telles LH, Portella FF, Rivaldo EG. Longevity and marginal bone loss of narrow-diameter implants supporting
single crowns: a systematic review. PLoS One. 2019; 14:
e0225046.

