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SUMMARY

The amount of marginal bone loss is considered an important criterion to evaluate the implant therapy outcome and to

predict the prognosis of the implant rehabilitation.

The purpose of this systematic review was to examine the available literature comparing clinical and radiological outcomes

like the implant failure rates and marginal bone loss around platform switching dental implants versus platform matching

ones.

English randomized controlled human clinical trials, comparing one or more PS groups with one or more PM groups, with

at least 12 months of follow-up after loading and 10 implants, providing carefully the number of PS- and PM- implants used

as well as implant survival and data concerning bone level changes or marginal bone loss around implants, were included.

Fifteen publications, involving a total of 1439 implants and 642 patients, were eligible. More studies showed less mean

marginal bone loss around PS implants and none of them showed differences in terms of implant failure rates.

This review confirmed a great effectiveness of platform switching technique to prevent marginal bone resorption. Never-

theless, this result should be interpreted cautiously because of the heterogeneity of the included studies.

Key words: platform switching implants, platform shifting implants, implant-abutment design, marginal bone loss, review.
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Marginal bone loss (MBL) around dental im-
plants has been attributed to several factors. It
may be the result of the establishment of a path-

= Introduc_tiorl

The rehabilitation of partial and total edentulism
using dental implants showed highly satisfactory
clinical outcomes (1). Crestal bone loss around
dental implants of 1.5mm during the first year
followed by a loss of 0.2mm in the subsequent
years has been generally considered acceptable
for two-piece dental implants (2, 3). Radi-
ographic evaluation of crestal bone level
changes after prosthetic restoration is considered
one important criterion to evaluate clinical out-
come (4).

ogenic microflora, promoting the occurrence of
peri-implant diseases with mucosal inflamma-
tion, increased pocket depth and progressive
bone resorption (5, 6). Other studies suggested
that marginal bone level changes may be the re-
sult of biomechanical stress due to incorrect oc-
clusal design (7). Crestal bone loss (CBL) may
also be the physiological result of incorrect
three-dimensional fixture positioning. The coro-
nal portion of bone may tend to resorb if the fix-
ture is placed too close to the adjacent teeth/im-
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plants or to a thin residual buccal wall (8). The
subcrestal positioning of the implant platform
may adversely affect the stability of peri-implant
marginal bone (9, 10). Crestal bone resorption is
also linked to the presence of a microgap be-
tween implant and abutment and to the location
of this microgap in relation to level of the crestal
bone. Implants placed above the alveolar crest
have been shown to prevent crestal bone resorp-
tion (11). SEM observations demonstrated bio-
film formation in implant-abutment microgap
permitted by a screw loosening (12). The im-
plant-abutment connection is thought to be an
important factor regarding peri-implant bone
loss because of the highest number of inflamma-
tory cells close to the implant-abutment inter-
face (13-16). Furthermore, the biological width
re-establishment may occur as result of micro-
movements at the implant-abutment interface
(17, 18) (IAI).

The rationale behind physiological bone resorp-
tion is to be found on the re-establishment of the
peri-implant biological width. It is a consistent
mucosal attachment characterized by a junction-
al epithelium and suprabony connective fibres;
the peri-implant biological width is the mini-
mum mucosal dimension required to protect the
osseointegration (19).

In 2006, Lazzara & Porter found a better long-
term preservation of marginal bone around wide-
diameter dental implants connected with stan-
dard-diameter components, due to commercial
temporary unavailability of matching abutment
(20). So, the potential benefit of platform switch-
ing (PS) was discovered casually due to a pro-
duction delay of prosthetic components. X-rays
of the restored implants exhibited minimal alve-
olar crestal bone remodelling around platform-
switched implants. These X-ray observations led
to development of platform switching (PS) tech-
nique, the PS effect occurs when the diameter of
the abutment is less than the diameter of the im-
plant, resulting in a horizontal offset at the top of
the implant that separates the crestal bone and the
connective tissue from the interface (21).

The Authors assumed that through the inward
positioning of the implant/abutment junction:
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the distance of the junction in relation to the ad-
jacent crestal bone and the surface area to which
the soft tissue can attach and establish a biolog-
ical width was increased and, therefore, bone re-
sorption at the implant-abutment junction asso-
ciated with the inflammatory cell infiltrate was

reduced (45).

Biomechanical simulations using finite element

analyses at implants with PS confirmed a reduc-

tion of the loading stress at the bone-implant in-
terface (22-24). In fact, different connection
geometries influences in different ways the me-

chanical properties of an implant system (25,

26). Microbiological evaluations assessed that

implants characterized by a tube-in-tube IAI

with platform switching were more resistant to

bacteria as well as yeast colonization (27).

The knowledge in the field of PS could be used

to create new better implant platforms, one of

these is the BioPlatform, patent pending (GTB-

Plan1Health Amaro, UD, Italy) (19, 28). Bio-

Platform, patent pending® (GTB- PlanlHealth

Amaro, UD, Italy) (Figures 1, 2 and 3) has a

concave and convex platform, and the connec-

tion with the abutment is switched inward and
apically. This new type of implant shoulder has
four important strengths:

- the implant platform, providing both vertical
and horizontal mismatch, offers a larger sur-
face useful for the osseointegration and for
the biological seal;

- thanks to a vertical and horizontal mismatch,
there is a bigger distance between IAI and
crestal bone;

- the IAl is lightly lower than the outer part of
the implant’s shoulder so, even if implant is
placed at the bone level, the biomechanical
pattern may take advantage of the benefits of
a subcrestal positioning;

- the concave and convex outline makes
stronger the entire structure of the implant
neck.

Aim of this paper is to systematically review the

highest available evidence, to assess the differ-

ence in terms of implant survival and marginal
bone loss between implant restored with plat-
form matching or platform switching technique.
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lation: patients undergoing implant-prosthetic re-
habilitation, which were included into RCTs, com-
paring peri-implant marginal bone loss around en-
dosseous implants with platform switching (PS) or
platform matching (PM) configurations. “I” stays
for intervention: the use of endosseous dental im-
plants with a PM (the abutment diameter and im-
plant neck diameter were identical) or PS (the
abutment diameter was medialized compared with
the implant neck diameter) implant-abutment-
configuration. “C” stays for comparison and “O”
for outcome: clinical studies comparing treatment
outcomes using PM and PS implant-abutment

rig‘l"et1 oulder of BoPla tent pending® (GTE connections, with special consideration of radi-
mplant shoulder of BioPlatform, patent pending - . ..

Plan1Health Amaro, UD, ltaly). Image obtained using an ographically deteCted_ per1—1mp¥ant MBL changes.
optical microscope. The implant-abutment connection is an The purpose was to find any differences, between
internal tube-in-tube connection. The concave and convex platform switching implants (PS) compared to

platform provides a horizontal and vertical mismatch.

platform matching ones (PM), in terms of margin-
al bone level changes and implant survival.

= Methods

This systematic literature review was conducted
considering the PICO format. “P” stays for popu- Only RCTs comparing PS implants with PM

Selection of studies

am
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Figures 2-3
Scanning electronic microscope observations of BioPlatform, patent pending® (GTB- Plan1Health Amaro, UD, ltaly). The com-
plex platform has a concave and convex outline. Thanks to the vertical shifting, the first implant-abutment contact is lower than
the outer part of implant’s shoulder.
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ones, in relation to the implant survival rate and
the marginal bone loss over time, considering at
least 10 implants and 12 months of follow up
from loading, were included. Only articles in
English language were included, too.

Published articles not meeting the inclusion cri-
teria were excluded (i.e., publications in lan-
guages others than English, case reports, expert
opinions, narrative reviews on the subject of
platform switching, animal studies, in vitro ex-
periments, clinical studies on platform switching
without a control group utilizing platform
matching implant-abutment configuration, arti-
cles lacking of important data like number of im-
plants). As well, articles were excluded if im-
plants were placed in bone modified with ridge
augmentation techniques. Besides, publications
were not included if they did not provide the to-
tal number of implants used, the number of PM-
and PS-implant used, implant survival and data
concerning bone level changes or marginal bone
loss around implants and the comparison of
both.

Search strategy

A bibliographical electronic research was car-
ried out on PubMed/Medline, selecting all pub-
lished articles dealing with platform switching
technique.

The group of MeSH or Free text words used was:
{(dentistry[MeSH Terms]) OR (dental im-
plants[MeSH Terms]) OR (oral implants) OR (im-
plant restoration)} AND [(platform switching) OR
(platform shifting) OR (platform-matched im-
plants) OR (non platform-switched implants) OR
(matching abutment) OR (switched abutment) OR
(implant-abutment)] AND {(survival) OR (suc-
cess) OR (outcome assessment[MeSH Terms])}.
The electronic outcome was: (“dentistry”’[MeSH
Terms] OR “dental implants”[MeSH Terms] OR
{(“mouth”[MeSH Terms] OR “mouth”[All
Fields] OR “oral”[All Fields]) AND implants
[All Fields]) OR (implant[All Fields] AND
restoration [All Fields])} AND (platform[All
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Fields] AND switching[All Fields]) OR (plat-
form[All Fields] AND shifting[All Fields]) OR
(platform-matched[All Fields] AND implants
[All Fields]) OR (non[All Fields] AND plat-
form-switched[All Fields] AND implants[All
Fields]) OR (matching[All Fields] AND abut-
ment[All Fields]) OR (switched[All Fields]
AND abutment[All Fields]) OR implant-abut-
ment[All Fields]) AND ((“mortality”[Subhead-
ing] OR “mortality”[All Fields] OR “sur-
vival”[All Fields] OR “survival”’[MeSH Terms])
OR success[All Fields] OR “outcome assess-
ment (health care)”’[MeSH Terms]).

In addition, a specific search limited to articles
published between January 2010 to March 2016
in Journal of Clinical Periodontology, Journal
of Dental Research, Caries Research, Oral On-
cology, Monographs in Oral Science, Molecular
Oral Microbiology and Clinical Oral Implants
Research was performed.

Data searched

Only human clinical studies, designed as RCTs,
comparing platform switched versus platform
matched titanium, screw-shaped, implants and
reporting implant survival and marginal bone
loss were selected. Primary outcome measures
considered were implant failure rate and crestal
bone loss. Implant failure rate was defined as the
percentage of implants lost, in relation to im-
plants placed, at the time of observation. Again,
crestal bone loss had to be expressed as the radi-
ographically observed and numerically quan-
tified difference in peri-implant marginal bone
level between baseline and follow-up, in relation
to a specified anatomical landmark.

For each included trial several data regarding
number of patients, number of implants, place of
positioning, implant diameter and length, length
of mismatch, type of implants and reported out-
comes were rewrote. A patient-based analysis
was conducted, comparing PS and PM values of
bone level changes in the single patient, at last
follow-up.
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[ Results

The electronic search found 315 studies (Figure
4) and the manual search provided 37 additional
publications. Of the three hundred and fifteen ar-
ticles, 46 were uploaded as RCTs. After abstract
examination, 29 articles of forty-six were ex-
cluded because not comparing one or more PM
groups with one or more PS groups, but investi-
gating the impact of: implant micro- or macro-
design, prosthetic load, abutment materials, si-
nus lift or ridge augmentation, implant systems,
implant surgery techniques or prosthesis’ materi-
als.

17 articles of forty-six were included in this re-
view because they were RCTs analysing the role
(29) of platform switching after a comparison

Resulting studies
315

Journal-searched results

RCTs. PSvs PM
RCTs 8

i l

After removing
PSvs PM duplicate studies
17 2

l

Articles observing the inclusion criteria Observ the inclusion crit
14 1

Final publications
15

Figure 4

Search strategy, screening for eligibility and final number
of included publications. The electronic search found 315
studies regarding PS technique, 46 of them were RCTs,
14 compared PS and PM groups and were in agreement
with the inclusion criteria. The manual search provided 8
RCTs, 6 of them were in common with the electronic
search, 1 of them did not observe the inclusion criteria and
1 was included and evaluated. Thus, this review was final-
ized with 15 articles.
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between PS and PM groups, and 14 of them were
in agreement with the inclusion criteria (28, 30-
42).

The manual search provided 37 additional publi-
cations about platform switching technique; 11
were RCTs; 8 of them were RCTs comparing PS
groups with PM ones. Six of eight articles were
in common with the electronical research so they
were included just one time, one was excluded
because its deficiency of data, and only 1 article
was added to the electronic research (34, 42).
Thus, this review was finalized with 15 articles
(43, 44).

The main characteristics of included publica-
tions are in Table 1. The selected studies were
RCTs published between 2009 (39-41) and 2016
(42). The number of patients in the last follow-
up in each study varied from 9 (35) to 92; and
the number of implant was from 22 (40) to 149
(31). The last available follow-up was between 1
year (29, 31-34, 36, 37) and 3 years (28, 30, 35,
38, 42).

Six studies reported results obtained from
mandibular sites (28-30, 32,37, 42), four studies
reported data from maxilla (35, 36, 38, 40) and
in five articles implants were placed in mandibu-
la as well in maxilla (31, 33, 34, 39, 41).

All implant samples included titanium, root-
form, tapered implants. The implant length var-
ied from 8.5mm (28, 31, 33, 34) to 15mm (41);
the diameters were from 3.3mm (41) to 5.5mm;
the mismatch used ranged from 0.2mm per side
(28, 32) to 0.85mm per side (35, 38, 40).

The implant failure reported in the last follow-
up was not statistical different between the
groups. It ranged from 0% with survival rate of
100% (28, 29, 30, 32, 35-42) to 7.9% with
92.1% of survival rate (31). Eight articles have
an implant survival rate of 100% in both groups
(28,30, 32, 35, 38-40), and studies reporting dif-
ferences in implant failure rates between PS- and
PM- groups (29, 31, 33, 34, 36, 41, 42) showed
no statistical difference.

The bone level changes was not over -1.48mm
(38) and it was reported after 3 years of follow-
up. The best bone preservation for PS groups
showed a marginal bone loss (MBL) of -0.04mm
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(41), and the worse was -0.99mm (38). About
g g g PM groups, the best outcome was -0.27mm (41)
IS o and the worse was -1.48mm (38).
o Eleven articles of fifteen showed a statistical
o= é§ % o= significant difference in MBL between PS im-
cx |[Ton ox plants and PM ones, with better preservation of
33 533 33 marginal bone in PS groups (28, 29, 31-34, 36,
3= 233 83 38, 40-42). Three articles reported a slight dif-
ference between the two groups that failed to
achieve statistical significance (30, 37, 39). One
P o= article reported only means and standard devia-
2 = £ tions for the two groups, without testing them
2 28 55 for statistical differences (35), the difference
was remarkable in favour of the PS group, but a
s 2 statistical analysis to calculate the level of sig-
= ‘g_g I nificance was not performed because the pri-
s |§ § mary intention of the authors was to correlate
ég El g clinical outcomes with immunohistochemical
38 |2 § ones.
E|EE EE
2 |88 58 H . .
s [ = Discussion
c cece cec This systematic review was conducted to inves-
E 5555 §55 tigate the impact of platform switching on cre-
@ meNe @Ie stal bone loss around osseointegrated implants.
The amount of marginal bone loss is considered
£ EEE gEE an important criterion for the evaluation of im-
2 =22 St plant therapy outcome and an evidence for the
presence or absence of peri-implant tissue health
= L= 2¢ L= (4). Therefore, efforts were made to preserve the
sgogss 20 peri-implant MBL stable throughout and follow-
g §§ ED%E :%_’ g S ing the prosthetic loading phase.
£ " Comparing subgroups available in the included
s¢F SLE Spz | £ B studies: o .
S |88 Bag | ¢ g - the difference in estimate marginal bone loss
S @ between PS and PM implants was significant
S0E 5@%%%%% = T“Ii % both for §tudies Witl"l an implant-abutment di-
- arrlzssssssia = s ameter difference bigger than 0.45 mm, and
- o 8¢ for those where the difference was less than
el g 2 © .(cg) o8 0.45 mm; but the statistical analysis showed
S SIS ] §§§§ better results for implants with larger mis-
% ) g g%i’ match (35, 38);
-E % 2 = 5% g § - data related to longer follow up were associ-
§ 5 § 8 j,) i % g ated to better results of PS implants if com-
@ c=2 pared with PM ones (42);
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- about timing of implant placement, PS implants
showed better clinical results in subgroups of
implants placed in healed sites (35, 37, 38, 41),
while PS implants placed in post-extraction sites
(36, 40, 39) just reached a borderline signifi-
cance in the estimate treatment effect.

Although all included studies were RCTs, the
analysis of the methodological quality of some
of them revealed some potential criticisms, i.e.
bias for reporting incomplete outcome data, due
to dropouts or exclusion after randomization.
Some Authors did not report the periodontal
health status of the patients included into the
study. However, inclusion of periodontally com-
promised patients can be supposed by the fact,
that patients requiring tooth removal due to peri-
odontitis were included in two of these studies
(36, 39). And, none of the studies included into
this systematic review, investigated the effects
of PS on peri-implant marginal bone loss among
smokers compared with non-smokers.
Adding available data, 1439 implants were
placed in 642 patients. 675 implants were re-
stored following the PS technique, 764 were re-
stored with matching abutments following the
traditional technique. More studies showed bet-
ter results using PS implants to prevent MBL;
despite the fact that heterogeneity among the
study conditions is supposed to have a crucial in-
fluence on study outcomes, a significantly less
mean MBL change at PS implants compared
with PM implants was found, thus confirming
the supposed bone level stabilizing effect of PS
implant-abutment configurations. Therefore, the
present study assessed that there are differences
among platform switching and conventionally
restored implants in terms of marginal bone loss
with better results for PS groups; on the other
hand, there are no statistical differences about
implant survival rates.

O Conclusion

Within the limits of the present work, it could be
concluded that platform switching technique is

ORAL & Implantology - Anno IX - N. 1/2016

useful to reduce marginal bone loss around den-
tal implants. More randomized controlled clini-
cal trials with bigger samples are needed to con-
firm our findings, but the current evidence
demonstrates that mismatches larger than
0.45mm, implants placed in healed sites and
studied for long follow-up show the best per-
formance. Due to heterogeneity of the included
studies, this results should be interpreted cau-
tiously.

New designs of the implant platform could
achieve even better results. The convex and con-
cave outline of the BioPlatform, patent pending
(GTB- Plan1Health Amaro UD Italy) shifts the
IAI inward and vertically simulating a subcrestal
positioning even if implants are placed at the
bone level, and taking advantage of the benefits
of huge mismatches even using narrow implants.
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