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Purpose: The purpose of this clinical trial was to evaluate whether the crestal bone height around dental
implants could be influenced by the use of a platform-switching protocol. Materials and Methods: All
implants placed in the year 2006 in healed bone without any need for ridge augmentation were
included in this study. The following groups were created: (1) wide-diameter implants were placed subcrestally and regular-diameter cover screws were connected; (2) regular-diameter implants were placed
at the crest and regular-diameter cover screws were connected. Standardized radiographs were
obtained after insertion of the definitive prosthesis and after 1 year. Calibrated measurements were conducted initiating from the mesial and distal bone peaks to the implant-abutment junction. The average
value of the mean medial and mean distal values was calculated and analyzed with an unpaired twotailed t test. P values < .05 were regarded as statistically significant. Results: In all, 89 dental implants
in 36 patients were evaluated. The implants with a platform-switched configuration (n = 75) exhibited
statistically significantly less bone loss at time of insertion of the definitive prosthesis (0.30 ± 0.07 mm
versus 0.68 ± 0.17 mm; P < .05) and at 1 year (0.39 ± 0.07 mm versus 1.00 ± 0.22 mm, P < .01) when
compared to the nonplatform-switched implants (n = 14). Conclusion: Platform-switched implants seem
to limit crestal bone remodeling. INT J ORAL MAXILLOFAC IMPLANTS 2010;25:577–581
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eplacement of missing teeth by means of
endosseous implants has been proven to be a
predictable and successful treatment modality. 1–3
However, two-piece implants are frequently associated with postrestorative crestal bone level alterations of about 1 to 2 mm during the first year of
loading.4,5 As a consequence, an implant is defined as
successful only when the peri-implant bone loss does
not exceed 2 mm in the first year of function and
remains less than 0.2 mm annually thereafter.5
The peri-implant soft tissue complex consists of a
junctional epithelium and connective tissue, resulting
in a 3- to 4-mm-wide zone of biologic soft tissue coverage of the bone supporting the implant.6,7 It has been
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reported that the corresponding peri-implant crestal
bone levels are dependent upon the location of the
implant-abutment junction (IAJ) in relation to the
bone crest, suggesting that bone loss could be limited
if the implant shoulder was located above the alveolar
crest.8,9 Furthermore, crestal resorption is not evident
as long as the implant remains completely submerged
but develops once an implant has been exposed to
the oral environment.10 Therefore, the formation of the
biologic soft tissue coverage and the location of the
IAJ with its inevitable microgap11 have been implicated as key factors in peri-implant bone remodeling.
Ericsson et al found histologic evidence that an
inflammatory cell infiltrate is located 1 to 1.5 mm
adjacent to the IAJ.12 Considering the fact that bone
is always encircled by approximately 1 mm of healthy
connective tissue,12 it can be assumed that crestal
bone remodeling may take place to establish space
between the bone and the microbial contaminated
tissue of the IAJ to create a biologic seal. Furthermore, Berglundh and Lindhe confirmed that approximately 3 mm of peri-implant mucosa is required to
generate a mucosal seal around dental implants.7
The concept of platform switching was introduced
by Lazzara and Porter and refers to the use of a
smaller-diameter abutment on a larger-diameter
implant collar.10 Through the placement of smaller
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switched implants were placed in a subcrestal
position and were submerged.
2. Control implants were Osseotite Certain standarddiameter implants with an internal connection (4
mm, Biomet 3i). All control implants were placed at
the crest and submerged with a regular-diameter
cover screw.

Fig 1 Schematic drawing of the location of the implant shoulder.
The control implants (left) were placed epicrestally, while the
platform-switched implants were positioned subcrestally.

prosthetic components on the implant platform, the
implant-abutment junction is moved inward from the
implant shoulder and further away from the bone,
shifting the inflammatory cell infiltrate to the central
axis of the implant and away from the adjacent crestal
bone.10
However, there is limited scientific evidence supporting the concept of platform switching. Cappiello
et al showed in a clinical study that platform switching decreased bone resorption to 0.95 mm compared
to 1.67 mm in the control group.13 Previously published preliminary data from Hürzeler et al demonstrated furthermore that platform-switched implants
exhibit statistically significantly less bone resorption
than conventional implants.14
The purpose of this prospective clinical study was
to evaluate whether the crestal bone height around
dental implants could be influenced by a platformswitching protocol.

MATERIALS AND METHODS
All implants devoid of any need for additional bone
augmentation placed between January 1 and December 31, 2006, in the Institute for Periodontology and
Implantology, Munich, Germany, were included in this
study. Situations involving immediate and delayed
implant placement were excluded from this study. The
same surgeon inserted all study implants.
1. Wide-diameter implants (Osseotite Certain, 5 mm,
Biomet 3i) displaying a full Osseotite (dual acidetched) surface and an internal connection were
placed according to the manufacturer’s recommendations, and a cover screw with a regular
diameter (4.1 mm) was connected. All platform578 Volume 25, Number 3, 2010

The location of the implant shoulder for both
types of implants was verified clinically and with a
postoperative panoramic radiograph (Fig 1). Secondstage surgery and connection of an implant-supported provisional prosthesis were per formed
following a 3- or 6-month healing period depending
on the location of the implant (mandible/maxilla).
Three months after second-stage surgery, the
definitive prosthetic reconstruction was placed. Standardized digital radiographs were obtained for evaluation of marginal bone levels at the time of
placement of the definitive restoration and at 1 year
of follow-up.
An image analysis program (Image Tool, University
of Texas) was used to perform calibration and measurements. On the distal and mesial portions of the
implant, the apical and coronal crestal bone intersects were marked. If possible, two or more marginal
peri-implant bone levels were assessed. Calibrated
measurements were conducted beginning from the
marked bone intersects to the implant-abutment
junction. For both the mesial and distal sides of each
study implant site, the mean of the coronal and apical
measurements was calculated. If only one measurement was available, that measurement was used as
the value for the entire side (Fig 2).
The average value of the mean medial and mean
distal values was calculated for each study implant
site, and the resulting values were analyzed with an
unpaired two-tailed t test. P values < .05 were
regarded as statistically significant. All analyses were
conducted using commercially available software
(Graph Pad Prism, GraphPad Software).

RESULTS
In all, 36 patients (18 men, 18 women; age range 17 to
69 years, median 55.3 years) were included in this clinical investigation and gave their informed consent.
Seventy-five implants were inserted with a platformswitched configuration, serving as the test group.
Fourteen regular-diameter implants were placed and
served as the control group. All inserted implants
osseointegrated successfully, and all patients completed the 12-month follow up examination (Figs 3
and 4).
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Fig 2 Illustration of the linear measurements. The apical and coronal bone intersects were marked on the distal and mesial
aspects (white dots). A horizontal line was
drawn at the level of the IAJ, and the distance to the bone intersects was measured.

Fig 3b Standardized radiograph at 12
months of follow-up.

Fig 4a Standardized radiograph at the time
of insertion of the definitive prosthesis
demonstrating test and control implants in
one patient.

Fig 4b Standardized radiograph after 12
months in function. Note the difference in
crestal bone loss around both types of
implants.
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Fig 3a Standardized radiograph at the time
of insertion of the definitive prosthesis displaying two platform-switched implants (mandibular left first premolar and first molar).
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Fig 5 Significantly less bone loss was seen around platform-switched implants (left) at the time of insertion of the definitive prosthesis and
(right) after 1 year of function. Data are presented as means ± standard errors of the mean; statistical analyses were performed using twotailed t tests for unpaired comparisons. *P < .05, **P <.01.

The mean values of crestal bone loss at time of the
insertion of the definitive prosthesis were 0.30 ± 0.07
mm for the platform-switched implants and 0.68 ±
0.17 mm for the nonplatform-switched implants. The
two-tailed t test indicated that these differences were
statistically significant (P < .05) (Fig 5, Table 1).
One year after the insertion of the definitive prosthesis, the mean crestal bone loss was 0.39 ± 0.07 mm
for the platform-switched implants and 1.00 ± 0.22 mm
for the nonplatform-switched implants. The twotailed t test indicated that these differences were statistically significant (P < .01) (Fig 5, Table 1).

Table 1 Crestal Bone Levels Around the PlatformSwitched and the Non–Platform-Switched (Control)
Implants
Implant group

Prosthesis
insertion*

Platform-switched
Control

0.30 (0.07)
0.68 (0.17)

12 mo
0.39 (0.07)
1.00 (0.22)

Difference
0.10 (0.05)
0.23 (0.18)

*Insertion of definitive prosthesis.
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The mean amount of crestal bone loss between the
insertion of the definitive prosthesis and the 1-year
follow-up was 0.1 ± 0.05 mm for the platform-switched
implants and 0.23 ± 0.18 mm for the nonplatformswitched implants. These differences were not statistically significant (P > .05) (Table 1).

DISCUSSION
Within the limits of the present study, the results confirm that implants with a platform-switched abutment
can display decreased bone remodeling around dental implants 1 year after insertion of the definitive
prosthesis. However, the results of this clinical trial
should be analyzed with caution, as this study lacked
intrapatient control, and implants of varying diameters were compared with each other. Furthermore, the
test and control implants were positioned differently
with respect to the bone crest. This was done because
implants with a platform-switched configuration are
recommended to be placed subcrestally.10,13 It cannot
be ruled out that this might have had an impact on
bone remodeling.
The control group exhibited crestal bone loss of
1 mm 1 year after the definitive prosthetic reconstruction was placed. According to other studies, bone
resorption has long been accepted as a physiologic
response after two-piece implants are exposed to the
oral cavity. Adell et al reported an average bone loss
of 0.9 mm around submerged two-piece implants
during the first year following restoration and less
than 0.2 annually for the next 2 years.15 Several clinical
studies have reported peri-implant bone resorption
ranging from 0.4 to 1.5 mm by the end of the first year
of loading.4,16–20
In the present study, the implants reconstructed
with platform-switched abutments revealed mean
crestal bone loss of 0.39 mm 1 year after definitive
prosthetic reconstruction. These results are in agreement with those of a clinical study by Cappiello et al13
reporting vertical bone loss between 0.6 and 1.2 mm
with platform-switched implants 1 year after prosthetic reconstruction. They concluded that bone loss
around platform-switched implants was significantly
smaller than compared to the control group.13 In a
human histologic case report, Degidi and Piattelli
observed no bone remodeling around platformswitched implants 1 month after loading.21
Two principal reasons can be suggested for the
reduced bone loss around platform-switched
implants observed in the present study. First, from a
mechanical viewpoint, it might be advantageous to
shift the stress concentration area away from the cervical bone–implant surface to ensure less micromove580 Volume 25, Number 3, 2010

ment in the adjacent bone structure. Maeda et al
revealed in a finite element analysis that the platformswitching configuration leads to a decrease of the
shearing stress at the bone-implant surface but
increases the stress in the abutment or the abutment
screw.22 Shearing stress and micromovements are
thought to evoke bone resorption and bone disintegration in the affected sites.23,24 Duyck et al demonstrated that the magnitude and direction of implant
loading (dynamic versus static versus no loading) had
a statistically significant effect on crestal bone remodeling.25 It may therefore be speculated that reduced
stress in the coronal portion of platform-switched
implants helps prevent crestal bone remodeling.
Second, from a biologic standpoint, it may be efficacious to shift the inevitable microgap of the IAJ
away from the outer edge of the implant and neighboring bone. The IAJ is always encircled by an inflammatory cell infiltrate (ICT) (0.75 mm above and below
the IAJ).12 To protect the underlying bone from this
inflammatory infiltrate and microbiologic invasion, 1
mm of healthy connective tissue is needed to establish a biologic seal comparable to that around natural
teeth.12,26 Thus, a close proximity of the IAJ to the
bone, which is always established when implants are
placed epicrestally, is eliminated by bone resorption
and establishment of the mentioned biologic seal. An
internal repositioning of the IAJ by means of platform
switching may decrease the effect of the abutment
ICT on surrounding tissues. The reduced exposure
and confinement of the platform-switched abutment
ICT may result in a reduced inflammatory effect.
Recent literature has shown that various factors
seem to be involved in crestal bone loss.10,27 Biomechanical factors such as surface topography of the collar,28 platform width,29 and the presence of coronal
microthreads,30 along with such procedure-associated
factors as multiple abutment disconnection,31 have
been demonstrated to influence crestal bone remodeling. This may be seen as a limitation of this study, as
different implants were used in the test and control
groups. In addition, the absence of intrapatient control may be seen critically, as different healing patterns
of patients and endogenous and local patient-related
factors could have influenced the reported data.32

CONCLUSION
Platform switching seems to limit crestal bone remodeling to a certain extent. This may be especially beneficial in esthetically demanding locations that require
strong soft tissue support. Further studies need to elucidate the responsible mechanisms and confirm the longterm stability of the platform-switching technique.
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