
Background
Titanium dental implants become firmly incorporated 
into living bone tissue by forming a bond between im-
plant surface and bone. This bony anchorage is a stable 
structure usually maintained for a lifetime (Lekholm et 
al., 2006; Astrand et al., 2008). Another essential tissue 
component of successfully integrated dental implants is 
the peri-implant soft tissue. Attached to the implant 
surface it forms a functional barrier between oral cav-
ity and alveolar bone to protect the bone from potential 
infiltrating contaminants of the oral environment 
(McKinney et al., 1984). However crestal alveolar bone 
at two-piece implants is typically remodelled during 
the first year of loading resulting in marginal bone loss 
that may extend to 2 mm (Albrektsson et al., 1986; 
Smith and Zarb, 1989; Jung et al., 1996). Factors asso-
ciated with this bone resorption process include inflam-
mation at the implant-abutment interface (Ericsson et 
al., 1995; Herman et al., 2001), formation of a normal 
biologic width (Berglundh and Lindhe, 1996), dis- and 
reconnections of the abutment compromising the
mucosal barrier (Abrahamsson et al., 1997), as well as 
apparently aspects of the implant design such as the 
macro-design (Zechner et al., 2004; Shin et al., 2006) 
and the position of the smooth-rough surface border 
(Hermann et al., 2000). 

 Based on this knowledge the Research and Deve-
lopment Department of CAMLOG Biotechnologies AG 
has systematically developed and tested design changes 
of the CAMLOG implants in order to improve the for-
mation and maintenance of the structure of the soft and 
hard tissue attachment.    

Reduced machined surface segment
First, the machined surface segment of the SCREW-
LINE implant neck was significantly reduced to the 
Promote® plus design, i.e. a reduction from 2.0 mm

to 0.4 mm. The changes resulting from mo ving the 
smooth-rough surface border were analyzed in dogs for 
a healing period of 3 months (Schwarz et al., 2008). The 
data demonstrated that the new surface design effi-
ciently reduced crestal bone changes. It could be con-
cluded that when a native thick gingiva was available, 
an approximately 1 mm higher bony integration level 
of the implant could be accomplished without the mar-
ginal epithelium reaching the micro-structured surface 
(Becker et al., 2006).  

Platform switching 
The second approach to minimize crestal bone changes 
was to use a modified implant-abutment configura-
tion. This alternative design contains a reduced diam-
eter of the abutment relative to the diameter of the im-
plant platform (called platform switching), an optimized 
connection with reduced cam-grooves in height and an 

Preservation of crestal bone level at non-submerged 
CAMLOG titanium implants with standard or platform 
switched confi guration 

Fig. 1 Schematic illustration of CAMLOG® SCREW-LINE Promote® plus 

(K-Series) implants with standard (control, left) and non matching (platform 

switching, right) wide body healing abutments 

The influence of platform switching and non-platform switching on crestal bone level 
changes over six months was evaluated in an experimental animal study using a new 
non-submerged titanium implant type (CAMLOG, K-Series). Histological data demon-
strated successful integration of the implants into hard and soft tissue as well as stable 
crestal bone levels in both modalities.
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improved guiding. Through the horizontal platform the 
distance between the implant-abutment interface and 
the alveolar crest is increased and hence the hypothe-
sized influence of the inflammatory cell infiltrate on 
bone resorption is decreased. Another advantage of the 
platform switching design could be the gain of surface 
area at the platform of the implant. This surface gain 
may facilitate the soft tissue to attach and to reduce 
bone resorption since less surface area is now required 
at the implant neck (Lazzara and Porter, 2006). Further-
more there is some preliminary evidence that this spe-
cific implant-abutment configuration decreases stress 
trans lation to the crestal bone-implant interface (Maeda 
et al., 2007; Schrotenboer et al., 2008) and thus reduces 
bone loss. 

 Two animal studies were performed to investigate 
the principle of platform switching with CAMLOG im-
plants. 
 
The first experimental dog study indicated that a cir-
cumferential horizontal platform of 0.5 mm prevents 
the apical downgrowth of the barrier epithelium over 
an observation period of 28 days and therefore slightly 
better preserved the crestal alveolar bone at the implant 
(Becker et al., 2007).

 The second platform switching study in dogs was 
conducted over a period of 6 months to obtain long 
term data on the maintenance of soft and hard tissue at 
the implant (Becker et al., submitted). The second gen-
eration of CAMLOG® SCREW-LINE Promote® plus im-
plants (K-Series; ø 3.8 mm; L 11 mm, Fig. 1) were in serted 
acording to the standard surgical protocol approxi-
mately 0.4 mm above bone level after mucosal incision 
with mucoperiosteal flaps in the poste rior region of the 
mandibles (Fig. 2). At least 1 mm residual thickness of 
the alveolar bone crest at both buccal and lingual as-
pects of each implant site was preserved. Wide-body 
matching healing abutments (ø 3.8 mm, H 4 mm, stand-
ard configuration) and non-matching (ø 3.2 mm, H 4 mm, 
plat form switching configuration) randomly assigned 
in a split-mouth design were connected and served ei-
ther as control or test implants with a circumferential 
horizontal platform of 0.3 mm, respectively. 

 The histological examination after 4 weeks of heal-
ing revealed that at both test and control implants a 
mature woven bone was formed spanning the gap 
between the adjacent alveolar bone and the implant 
surface. Considering the initial insertion depth, first 
appearance of crestal bone changes could be observed 
in both groups without reaching statistical significance. 

Fig. 2 Surgical procedure (pictures by courtesy of J. Becker and F. Schwarz)

Fig. 2a 
Implants (K-Series) 
inserted 0.4 mm 
supracrestal according 
to the standard 
surgical protocol

Fig. 2b 
Inserted implant 
covered with a 
nonmatching 
healing abutment 
(platform switching)

Fig. 2c 
Implants with 
healing abutments 
were left to heal 
in a transgingival 
position
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Fig. 3 Histological specimens in the lingual (left) and buccal (right) direction after 6 months of healing (Masson 
Goldner stain) showing stable crestal bone levels at implants with matching and non-matching healing abutments 
(pictures by courtesy of J. Becker and F. Schwarz)

While at 8 weeks the wound healing was characterized 
mainly by parallel fibered bone, at 12 weeks the depo-
sition was predominated by mature lamellar bone. Bone 
loss tended to be slightly increased for the control im-
plants compared to the platform switched implants as 
was measured by the distance between implant shoul-
der and crestal bone level (IS-BC). At 12 weeks, the 
difference of IS-BC between control and test implants 
was at the buccal aspect 0.5 mm and at the lingual as-
pect 0.4 mm (p < 0.05; unpaired t-test), respectively. A 
similar result could be observed at 24 weeks when re-
modelling at the alveolar crestal bone seemed to de-
cline (Fig 3). The difference of IS-BC between both 
groups was settling down to approximately 0.3 mm.

Fig. 3a 
Implant with 
stand  ard healing 
abutment (control)

Fig. 3b 
Implant with non- 
matching healing 
abutment (platform 
switching)

Conclusion
The data of this animal study demonstrate that the 
new CAMLOG implants (K-Series) when placed 0.4 mm 
supracrestally in their standard or in their platform 
swit ching configuration successfully integrate into hard 
and soft tissue.  Both bone remodelling as well as soft 
tissue adaption appear to be minimal at the implant-
abutment interface during the first 8 weeks of os-
seointegration and considerably less pronounced after 
6 months resulting in a stable crestal bone level. The 
platform switching implants tended to yield better re-
sults regarding maintenance of the bone level. Further 
studies are ongoing.
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