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ABSTRACT

Purpose: The objective of this systematic review was to assess and compare the marginal bone loss around implants
supporting single fixed prostheses and multiple-unit screw-retained prostheses. Materials and Methods: The literature
was searched electronically to identify studies in which the marginal peri-implant bone loss around single-implant
prostheses and multiple-implant prostheses was evaluated radiographically. The random-effects method was used to
obtain estimates of marginal peri-implant bone loss (means and 95% confidence intervals [Cls].Results: Of the 188
studies identified by a preliminary search, 28 fulfilled the inclusion criteria; 12 were related to single-implant prostheses
and 16 to multiple-implant screw retained fixed prostheses. The mean marginal peri-implant bone loss was 1.08 mm
(95% ClI, 0.253 to 0.283 mm) for multiple-implant retained prostheses and 0.88 mm (95% CI, 0.519 to 0.593 mm) for
single-implant prostheses. Conclusion: The mean marginal bone loss is less in single implant supported prosthesis
(0.88 mm) compare to multiple implant supported prosthesis (1.08 mm).
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INTRODUCTION:

Peri-implant marginal bone loss is influenced by
many factors, including surgical technique’,
implant positioning’, tissue thickness’, the presence
of a microgap® at the implant-abutment interface’,
and implant design®, all of which can also influence
the marginal bone loss. One of the possible theories
of the pathogenesis of marginal peri-implant bone
loss, a common phenomenon ranging from minor
marginal bone loss to implant failure, is that the
stresses in the prosthesis / implant / bone system
contribute to the process.” Any stress generated by
the transmission of forces to the bone can cause
problems in the prosthesis (screw loosening or
fracture), the implant (implant fracture),” or the
bone (marginal peri-implant bone loss or
osseointegration failure).

Adequate clinical adaptation of the prosthesis
with passivity is important in maintaining
osseointegration, although a specific level of such
passivity has not yet been established."’ The absence
ofthe periodontal ligament may prevent the implant
from proper seating in a nonpassively fitting
situation, which occurs independent of the moment
of loads applied to the implants." In fact, a certain
biologic bone tolerance for stress caused by the
misfit may be present.”” Inaccurate adaptation of the
prosthesis to the implants causes stress that can lead
to biologic or mechanical failure of the implant

itself, if the misfit is too extreme.™" One way to
avoid such failures during dental prosthesis
fabrication is to achieve passive fit."” An absolute
passive fit seems to be difficult to achieve through
conventional casting procedures”, as the fit is
affected by each step of the prosthesis
manufacturing process.” In fact, computer-aided
procedures are able to produce frameworks with
greater precision compared with traditional casting
methods."™"

Absolute passive fit between implants and
prostheses has been widely discussed as a way of
reducing biomechanical complications in the
treatment of total or partial edentulism.”*' When the
adaptation between the implants and the prosthesis
is inaccurate, some units support the major part of
the load, whereas others bear virtually no load.”
Therefore, single fixed prostheses tend to show
better passive fit than multiple screw-retained
prostheses and thus induce little or none of the
tension caused by a lack of passivity, leading to the
hypothesis that a single fixed prosthesis will show
less bone loss.”

The vast number of available publications has
created a need for syntheses to facilitate access to
the full data set and allow conclusions to be drawn
from the comparison or combination of results from
multiple sources. One way to accomplish this is
through systematic reviews with or without meta-
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analysis.” Recently, systematic reviews in the field
of implant dentistry have been performed with the
objective of establishing evidence-based
practices.”™

Material and Methods
Sources used:

An electronic search was conducted for articles in
English, translated into English listed with Science
Direct till January 2015.

The search methodology applied was a combination
of keywords: marginal bone loss, dental implants,
single implant supported prosthesis, multiple
implant supported prosthesis.

Review articles as well as references from different
studies were also used to identify the relevant
articles. Further the manual search was conducted
and additional articles could not be identified.

Selection of studies:

The review process consist of two phases. In first
phase titles and abstract of the search were initially
screened for relevance and the full text of relevant
abstract were obtained and accessed. The hand
search of selected journals as well as search of
reference of the selected studies were also done.
The articles were obtained after first step of the
review process using the following inclusion and
exclusion criteria were screened in second phase
and relevant and suitable articles were isolated for
further processing and data extraction.

Inclusion criteria:
1) Prospective study.
2) Retrospective study.

3) Studies mentioned mean marginal bone loss
with standard deviation in milimeter.

4) Articles published in English up to and
including January 2015.

Table 1 : Data collected for single implant supported prosthesis

5) Platform switched implants/External hex
implants.

6) Screw and cement retained implants
prosthesis.

7) Studies with minimum 1 year of follow up.
Exclusion criteria:

1) Casereports.

2) Studies in animals.

3) Studiesincadavers.

4) Invitro studies.

5) Immediate implants.
6) Immediate loading.

7) Bone Grafts.

8) Systemic diseases.

9) Removable prosthesis.
10) With cantilevers.

11) Incomplete data.
Results of the search:

The database search yielded 188 titles, Out of
which 64 titles were discarded after reading the
abstracts, full text was obtained for the remaining
124 articles. 30 articles were selected based on
inclusion and exclusion criteria, out of the 30
articles, 2 did not provide clear information
regarding the variables of interest and thus were
excluded and finally 28 titles were selected for data
extraction.

Data extraction:

Data of the finally included studies were tabulated
and the following information were extracted.
Study, no. of patients, no. of implants, implant
system, type of retention, follow up, jaw and region,
implant design, prosthetic connection,
success/survival rate, marginal bone loss. The
specified values were tabulated and subjected to
statistical analysis.

1 Study (YEAR) [ No.of pati No.of impl Sy [Follow uf  Jaw and region _[Implant Design|Prostheti tion[Survival rate| Marginal bone loss SD(mm)|
2 [ Henrikson and jemt (2003) 1" 1" MK ll, Nobel Biocare | Screwed | 1yr Ant max cylindric external 100%/- 0.4+0.3
3 | Drago(2003) 69 104 Osseotite, Biomet 3i [ cemented| 1yr [cost max, post manc| cylindric external 100%/- 0.45+0.16
14_[ Henrikson and jemt(2003) 9 13 MKl cemented| 1yr Ant Max cylindric external 100%/- 0.3+0.6
5 | Glauser et al (2004) 19 36 MKII ted| 4yr , canines,p| cylindric external - 1.240.5
6| Vigolo et al(2006) 20 40 osseotit cemented| 4yr [postmax, postmand| cylindric external -/100% 0.4+0.3
7 | Hall et al(2007) 14 14 Southern impl d| 1yr Ant max cylindric external - 0.78+1.01
8 | Jemt(1996) 27 32 [Branmark, Nobel Biocare | cemented 15yr Ant max cylindric external 100%/- 0.66+0.78
19 | vigolo and Zaccaria(2010) 44 60 Osseotite, Biomet 3i i| Syr post max cylindric external 100%/- 0.840.2
10| Michael(2006) 54 173 Astra Tech d[ 1yr [maxpost, mand post| cylindric Internal 99.4%/- 0.65+0.52
11| David L. Cochrane(2009) 53 139 St 5yr I | cylindric Internal - 2.9041.56
12

13

14| A jor: P : max=Maxilla: d dible: mf
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Table 2 : Data collected for Multiple implant supported prosthesis

1 Study No.of pati No.of imy Sy Total/Partical | Relention | Follow up Jaw and region Implant Design Prosthe_tic Survivall Marginal bone
connection | success rate [ loss SD(mm)
2 | Steenberghe et al (1990) 147 427 Branemark Partial screwed Syr Ant/post cylindric external - 0.4+0.65
3 | Jemt and Book(1996) 7 44 Branemark Total screwed 1yr Ant max cylindric external - 0.5£0.56
4 | Lindquist et al(1996) 45 270 Branemark Total screwed 15yr Ant mand cylindric external -/98.9% 1.2+0.74
5 | Arvindson et al(1998) 91 517 Astra Tech Total screwed 5yr Ant mand cylindric external 98.7%I- 0.26+0.53
6 [ Carlsoon et al(2000) 44 237 Branemark Total screwed 15yr ncisors, canines, per cylindric external 98.9%/- 1.4£0.40
|7_| Brayat and Zarb(2003) 66 306 Branemark Partial screwed 1yr Ant/post max/mand cylindric external 89.1%/- 1.6210.84
18_| Ekelund et al(2003) 30 179 Branemark Total screwed 20 yr ant mand cylindric external 98.9%I- 1.6£0.9
9 | Fischer et al(2008) 7 39 SLA, Str Total screwed 5yr Ant max cylindric external 95.7%I- 0.31.0
10| Change and Wennstrom(20 16 43 Osseotite, Biomet 3 Partial screwed 3yr post max, post manc cylindric external - 0.6+1.4
11| Mertens et al(2012) 15 94 Tioblast, Astra Tech Total screwed 1Myr Ant/post max cylindric Internal | 96.8%/92.6% 0.88+0.99
12| David L Coch (2009) 43 17 Nobel Direct Partial d 1yr / cylindric Internal -194.0% 2.4%15
13| N.Fernandez(2012) 51 114 Str Partial cel d 1yr max post/ 1 post cylindric Internal - 0.68£0.88
[14] David L. Cochrane(2009) 139 457 Str Partial d 5yr /mand cylindric Internal - 2.90+1.56
15| MM Goswami (2009) 20 40 io-oss, Nobel replas Partial d 1yr mand post cylindric Internal - 1.4£0.31
16| R J Ebbetson (2007) 14 14 Southern impl; Partial screwed 1yr Ant max conical Internal - 0.78+1.01
17| John P Gage(2006) 54 173 Astra Tech Total cemented 1yr max post, mand post cylindric Internal 99.4%/- 0.650.52
13| Peeter F(2003) 9 13 MK Il Partial cemented 1yr Ant max cylindric Internal 100%/- 0.3£0.6
19]
20
21| Ant=anterior: Post=posterior: max=Maxilla: d dible: mfi wfacture
Table 3 : Marginal bone loss in two groups
Std. 95% 95%
Mean Std. Error Mean Std. Error | Lower Upper P
GROUP [ N | (mm) | Deviation | Mean | Difference | Difference | Diffrence | Difference | Value
Marginal single
bone implant
prant 112 0.88 0.72 | 0.207
loss prosthesis
-0.21 0.30 -0.82 0.41 0.494
multiple
implant 16 | 1.08 0.82 | 0.211
prosthesis

ra <

single implant prosthesis multiple implant prosthesis

Std.
Error Std. 95% 95%
Mean Std. Mean Error Lower Upper P
GROUP o, |Deviation|Mean [Difference|Difference|Difference|Difference| Value
(inmm) |y (%)
Survival| single
rate implant
prosthesis| 6 99.90 0.24 0.100
3.55 1.55 0.10 7.00 0.045
multiple
|mplant' 6 96.35 3.79 1.546
prosthesis

Figure 1 : Graph depicting the linear marginal bone
loss in single and multiple implant supported prosthesis

Table 4 : Survival rate of two groups (single implant prosthesis and multiple implant prosthesis)
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Figure 2 :Graph depicting Survival rate of two
groups (single implant prosthesis and multiple
implant prosthesis)

DISCUSSION

This result showed a mean marginal peri implant
bone loss of 0.88 mm for single unit screw retained
prostheses and 1.08 mm for multiple fixed
prostheses.

Unlike conventional prostheses, under which
an abutment tooth can move up to 100 pm inside its
periodontal ligament and thus compensate for a
certain degree of imprecision in a fixed prosthesis,
implants can move only within a 10-um range. ***
An in vitro study showed that the implant-
prosthesis interface had a mean misfit value of
31.63 um, which is greater than the bone
compensation limit of 10 pum. This lack of
flexibility at the bone-implant interface means that
any traction, compression, or flexion forces
imposed by superstructure misfit can lead to lack of
passive fit, which can result in problems such as
marginal periimplant bone loss. *~’ Another factor
that can compensate for the limited flexibility in the
bone-implant interface of multiple-unit prostheses
is the cementation line. Bottino et al™* showed that
the smallest values of maladaptation for cemented
prostheses were greater than 36.6 um, regardless of
the type of cement used. Because these values were
greater than the mean misfit in the implant-
prosthesis interface, it was assumed that cement-
retained multiple prostheses would easily achieve
passive fit without causing tension at the bone-
implant interface.

The marginal peri-implant bone loss was
evaluated for single prostheses in twelve studies
and for multiple-unit screw-retained prostheses in

16 studies. Therefore, two separate meta-analyses
were conducted to evaluate marginal peri-implant
bone loss around single and multiple-unit
prostheses, which allowed indirect comparison of
marginal peri-implant bone loss.

Well-elaborated inclusion and exclusion
criteria must be established to minimize the risk of
introducing bias during the selection of studies and,
consequently, into the results of a review.” In the
present study, the inclusion and exclusion criteria
were rigorously elaborated, which was confirmed
by the homogeneity observed among the studies.
The use of the periapical radiographic technique for
evaluating bone loss was used as an inclusion
criterion in this study. Several studies have
demonstrated the accuracy of this technique for
evaluating changes in the bone crest as well as its
superiority to panoramic radiographs for this
purpose.”** This led the authors to consider the
panoramic technique less than ideal for the present
study, as its use could introduce bias. Another
important aspect in the choice of inclusion /
exclusion criteria is the fact that only studies with a
follow-up period of at least 1 year were selected.
The classic study of Adell et al* showed that
marginal peri-implant bone loss occurs during the
first year and then tends to stabilize for the majority
of implants.™

CONCLUSION

From the systamatic review of available
literature following conclusion can be drawn:

1. The mean marginal bone loss is less in single
implant supported prosthesis (0.88 mm) compare
to multiple implant supported prosthesis (1.08 mm).

2. The survival rate of single implant supported
prosthesis is greater than multiple implant
supported prosthesis.
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