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ABSTRACT

Aim: The purpose of the present systematic review and meta-analysis was to compare dental implants with different
collar surfaces, evaluating marginal bone loss

Materials and Methods:The literature was searched electronically and 1014 studies were identified and final 18 studies
were included based on the inclusion and exclusion criterias in which the marginal bone loss was evaluated in different
implant collar surface designs.

Result: In the 18 studies it was concluded that marginal bone loss was seen less in laser collared and microtextured
collared implant.

Conclusion: The marginal bone loss around microthreaded collared and laser microtextured collared implants were

Review Article

significantly lower than for machined i.e polished and rough collared implants.
Keywords: Dental implant, oral implant, collar, surface design, bone remodeling, and marginal bone loss.

INTRODUCTION:

Osseointegration is an essential requirement for
allowing the survival of dental implants in the jaw
bone. Maintenance of osseointegration and a
steady state in marginal bone level are imperative.

Factors such as unfavorable stress distribution,
surgical trauma, implant-abutment microgap, and
bacterial infiltration can detrimentally affect
osseointegration and accelerate bone loss.

Several factors such as implant surface quality,
implant neck macro and micro design and crestal
implant position play particularly crucial roles in
osseointegration.”

The long term result of implant-supported
restoration both aesthetically and clinically
depends on preservation of soft and hard tissues
around implant, thus the overall amount of
marginal bone loss may influence the clinical
success of implants.’

The initial breakdown of bone surrounding the
implant takes place in the most coronal portion of
the bone-implant interface.’

Bone resorption of 1.5 to 2 mm is observed during

the first year of function and is generally
considered a normal physiologic process.
Successive annual bone loss of 0.2 mm occurs in
subsequent years.”

Implant collar surface characterization has been
associated with reduced marginal bone loss which

has led to the development of implants with new
collar configuration and surface modification for
improving the soft and hard tissue osseo-
integration.

Different implant collar surface characterizations
have been proposed in order to stabilize the
marginal bone loss around an implant.

Various implant collar surface characterizations
include polished collars which are also known as
machined or turned collar; rough surfaced collar,
in this type the collar surface has been roughened
by various treatments such as acid etching,
sandblasting; in another type of collar surface
modification there was an introduction of
microgrooves in the rough surface of collars';
laser microtextured surfaces' of implant collars
are alsoused nowadays.

MATERIALS AND METHOD:
Sources used:

An electronic search was conducted for articles in
English, listed with PubMed, Medline, Embase,
Cochrane.

The search methodology applied was combination
of MeSH terms and keywords like dental implant,
oral implant, collar, surface design, bone
remodeling, and marginal bone loss.

Review articles as well as references from
different studies were also used to identify the
relevant articles.
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Selection of studies:

The review process consists of two phases. In first
phase, titles and abstract of the search were
initially screened by two authors for relevance and
the full text of relevant abstract were obtained and
assessed. Any disagreements were solved by
discussion or third author suggestion, if needed.
The hand search of selected journals as well as
search of references 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 which were
screened in second phase andrelevant and suitable
articles were isolated for further processing and
data extraction. Duplicates and articles with
insufficient necessary data were excluded by the
two authors and any disagreements were resolved
by the third author suggestions.

Inclusion Criteria:
e Randomized Controlled Trials (RCTs).

e  Prospective studies.

e  (Case reports.

e  Studies showing use of implants with
various collar surface characterizations.

e  Published in English.
e  Follow up period > 12 months.
e Age> 18 years.
Exclusion Criteria:
e In vitro studies.
¢ Finite element analyses.

e Animal studies.
Results of the Search:

The search from the electronic databases identified 1014
publications out of which 612 references were excluded
after reviewing the title and abstracts. From the remaining
402 studies, after excluding the duplicate manuscripts, 39
studies were eligible for analysis. Upon reading the full
texts, 2| studies were excluded based on the exclusion
criteria. This resulted in a final number of 18 publications
for the current systematic review.

Articles excluded by reading

First electronic search (n=1014)

v

Abstract searched for detailed
evalution and full text analysis
(n=402)

v

the titles and abstracts (n=612)

Articles excluded due to

v

Articles without duplication
(n=39)

v

duplication (n=363)

v

Articles included in the
systematic review (n=18)

v

Articles excluded based on
exclusion criteria (n=21)
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SUMMARY OF THE CHARACTERISTICS OF THE INCLUDED STUDIES.
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Table showing comparative mean of marginal bone loss in implants with different collar

surface designs
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DISCUSSION:

The present systematic review showed that
implants with machined, rough surface,
microthreaded and LMS collars had an influence
on the rate of marginal bone loss as compared to
the machined collar implants. Thus the null
hypotheses of the study that there would be no
difference in the marginal bone loss for different
implant collar surfaces was rejected.

Irrespective of the implant system, design, or
surgical approach, it has been shown that a
biologic width >3 mm or equal to 3mm will be
established once an implant becomes uncovered.
If this soft tissue thickness is not present, peri
implant bone loss will occur to accommodate the
necessary soft tissue dimension.™

In vivo experiments revealed that the rough
surface dental implants enhanced the bone to
implant interface and lowered the rate of bone loss
compared with smooth surfaces.” Moreover the
presence of microthread might provide an
increased inter locking of the implant and the
marginal bone thus reducing the marginal bone
loss."” Hansson’ found that the implant surface
roughness at the implant collar area leads to an
increased interfacial shear strength and effective
in counteracting marginal bone loss. The
investigations done by Hallman"” and Astrand
found no clinically significant difference in
marginal bone loss between a machined collar
implant and a rough collared implant.

LMS collar is effective for prevention of peri
implant bone loss. The reason is a firm connective
tissue attachment to LMS collar can diminish
apical migration of the epithelial tissue and
prevent the invasion of bacterial toxin, conferring
resistance to the alveolar bone against resorption.™
Between LMS and roughened surface collars, no
significant difference in marginal bone loss was
detected in some studies. However in those studies
the roughened surface group in one study by
Hegazy™ was nano surface treated. It has been
reported that the nanoscale textured can augment
surface energy and improve osseointegration.

This may indicate that both the LMS and the
nanosurface textured collar implants have an
effect on marginal bone loss. It has been reported
that nanoscale textured surface can augment
surface energy and improve osseointegration

compared with normal acid etched roughened

surface.

Meanwhile the other study by Linkevicious' only

included implant sites with soft tissue thickness

less than 2mm. A minimum 2 mm of soft tissue

thickness is required for the establishment of

biologic width and in presence of thin tissue

higher values of marginal bone loss can occur.

The result of the selected studies revealed that

marginal bone loss was decreased around

microthreaded and laser microtextured implants

as compared to rough collared and machined

collared implants.

An important issue to consider is the presence of

several confounding factors in the included

studies. Implant abutment connection being an

important factor in marginal bone loss the most of

the comparative studies included were having

different implant abutment connections and with

or without platform switching.

The methods of radiographic evaluation of

marginal bone loss were also different in the

different included studies.

In the studies rehabilitating the patients with fixed

prostheses the effects of splinting were not

discussed. Splinting dissipates the loads between

implants and reduces the stress and hence can

influence the result.

CONCLUSION:

Hence, summarizing and highlighting the

findings of the included studies the marginal

bone loss in implants with various collar surface

characterizations are:

1. For machined surface collars 1.36 mm

2. For rough surfaced collars 1.62 mm

3. For implants with microthreads in their
collars 0.805 mm

4. For implants with laser microtextured surface
collars 0.89 mm

5. The comparative mean of marginal bone loss
is 0.89mm

Within the limitations of this study, the present

systematic review indicates that the marginal bone

changes around microthreaded collared and laser

microtextured collared implants were

significantly lower than for machined i.e polished

and rough collared implants.
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