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_Abstract

Aim of the retrospective study was to investigate
the success rate of Camlog implants loaded after a re-
duced healing period. Within the study, 464 implants
(411 Camlog Root-Line®, 53 Camlog Screw-Line®)
were placed in 102 patients (55 male and 47 female
patients) with an average age of 61 years; the im-
plants were allowed to heal post insertionem for a pe-
riod of six weeks (mandible) and 12 weeks (maxilla)
prior to loading. The patients were recalled in regular
intervals and implant success was determined based
on the criteria of D. Buser within the parameters of a
standardized recall programme. A 6-year survival rate
of 99.6% for all implants was calculated, 99.8% of
Root-Line and 98.1% of Screw-Line implants were
considered successful. Two implants (1 Camlog Root-
Line, 1 Camlog Screw-Line) had to be removed prior to
loading. All other implants fulfilled the success crite-
ria. The results indicate that a reduction of the heal-
ing period to six respectively twelve weeks for Pro-
mote®-coated implants does not seem to have a dis-
advantageous effect on the success rate.

_Introduction

In recent years, successful implantation was de-
termined and correlated with various factors relating
to the dental implant. The raw material for implant
manufacturing affects the result: using titanium en-
hances bone-to-implant contact1, new potential ma-
terials are currently being evaluated.2

Furthermore, the roughness of implant surfaces is
a decisive factor for intensification and acceleration
of healing processes after insertion.3 As a conse-
quence of these findings, a large number of implants
with diversely configurated surfaces were introduced
into the market: implants with machined, additively
(TPS) and ablatively (SLA, Promote, TiUnite®)
processed surfaces. Research concentrated on ana-
lyzing their advantages and disadvantages. Several
studies have shown a predominance of SLA surfaces
in cell adhesion and biological healing in contrast to
differently conditioned surfaces.4,5

Analog to the conditioning of SLA surfaces, Cam-
log implants are macrostructured by sandblasting
with resulting cavities having a diameter from 20 to
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Fig. 1_ Individually fabricated bar on

seven Camlog Root-Line implants af-

ter four years in function.

Fig. 2_The bar-retained prosthesis

which has not required maintenance

in this period.
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50 µm. An overlying microroughness is generated by
acid-etching with HCl and H2SO4. These porosities (di-
ameters: 0.5 to 2 µm) are characteristic for sand-
blasted and acid-etched implant surfaces. 

Supplementing the Brånemark protocol6, SLA
coated implants were introduced with a protocol call-
ing for reduced healing times and accelerated implant
loading. Several investigations approved the success
of early loading using implants with SLA surfaces.7,8,9

This fact led to the assumption that Promote-
coated implants could show successful loading after
reducing the healing period following implant inser-
tion: Maxillary-inserted implants were restored
twelve weeks after implant placement and mandibu-
lar-placed implants were to heal for six weeks prior to
loading.

_Material & methods

Patient selection
Since 2000, 102 patients of the Department of Oral

and Maxillofacial Surgery, Charité, Berlin were con-
secutively admitted to the study. Because of fulfilling
the criteria, they were selected from a total of 268 pa-
tients. 55 male and 47 female patients with a mean
age of 61 years (23–86 years) were included. Usual ex-
cluding criteria as e.g. heavy smoking, alcohol or drug
abuse within the previous five years, severe bruxism,

localized signs of inflammation or mucosal diseases
(e.g. OLP), high risk of bacterial endocarditis,
untreated diabetes mellitus, liver diseases, immuno-
suppression, corticosteroid treatment or current
chemotherapy were applied. Patients who had re-
ceived bone augmentation procedures with iliac crest
bone or taking daily cumarin derivates were not ex-
cluded. Extraction sites were allowed to heal for a pe-
riod of six to eight weeks prior to implant placement.

The patients were treated with 464 Camlog im-
plants (Camlog Root-Line and Screw-Line, Camlog
Vertriebs GmbH, Wimsheim, Germany) loaded twelve
(maxilla) or six (mandible) weeks after insertion. 

Surgical Procedures
Two surgeons performed all implant placements.

According to the protocol specified by the manu-
facturer, the implants were placed in various sites.
Not all patients received a premedication, only can-
didates having a risk of endocarditis were treated
prophylactically with antibiotics. 68 surgical proce-
dures were carried out under local anaesthesia (6–8
ml Articain with 1:100,000 epinephrine [Sanofi-
Aventis, Germany]) and 34 under general anaesthe-
sia. A mucoperiosteal flap was prepared in all cases
and the placement torque amounted to25–35 Ncm
to achieve primary stability in all implants. Non-
submerged healing was attempted for all implants

Fig. 3_The initial situation of a 39-

year-old patient with total dentures in

both jaws.

Fig. 4_ After iliac bone grafting, im-

plant placement and a healing period

of twelve weeks, the eight Camlog

Root-Line implants are loaded;

placement of the abutments for the

definitive restoration is performed.

Fig. 5_The implant-retained fixed

ceramic restoration in the maxilla.

Fig. 6_Final rehabilitation with a

fixed implant-retained prosthesis.

Fig. 3 Fig. 4

Fig. 5 Fig. 6
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11 32 6.9
12 45 9.7
12 34 7.3
14 46 9.9
15 22 4.7
16 16 3.4
17 6 1.1
21 34 7.3
22 43 9.3
23 36 7.5
24 43 9.3
25 27 5.8
26 18 3.9
27 4 0.9

Implant position Frequency Per cent
31 2 0.4
32 5 1.1
33 6 1.3
34 4 0.9
35 3 0.6
36 5 1.1
37 4 0.9
41 2 0.4
42 6 1.3
43 4 0.9
44 8 1.7
45 4 0.9
46 4 0.9
47 3 0.6

Implant position Frequency Per centTab. 1_Maxillary  inserted implants

Tab. 2_Mandibular inserted implants

Tab. 1 Tab. 2

placing healing caps of minimal size. A continuous su-
ture (Monocryl 5-0, Ethicon Products, Norderstedt,
Germany) was fixed to close the wound saliva-proof .

Follow-up protocol and survival criteria
The wounds were checked at day 1 and 7, sutures

were removed seven days after surgery. Existing den-
tures were relined with soft acrylic (Softliner, GC,
Tokio, Japan).

After a healing period of six or twelve weeks im-
plant stability was evaluated with a torque control,
prosthetic rehabilitation was initiated when the
torque value was � 35 Ncm. 

The patients were recalled 4 weeks after pros-
thetic restoration and every 3 months thereafter
within the first year. In the second year, the recall was
twice a year and further follow-ups were scheduled
annually. Orthopantomographic x-rays were per-
formed at 6, 12, 24, 36, 48 and 60 months. Clinical
evaluation was performed using a standard proce-
dure. An implant was considered successful when
fulfilling the criteria of D. Buser.10

Statistical analysis
Statistical analysis was performed using SPSS

11.5. The survival rate was evaluated using the Ka-
plan-Meier method. To analyze the probability of an
event within one group independent of time the chi-
squared test and Fisher´s exact test were used. The
significance was defined at P < 0.05. 

_Results

The 464 implants were placed in the maxilla
(n=404, 87.1%) and the mandible (n=60, 12.9%) of
the 102 patients (53.9% male, 46.1% female). Male
patients received a total of 263 (56.7%), female pa-
tients 201 (43.3%) Camlog implants.

In total, 411 Camlog Root-Line (88.6%) and 53
Camlog Screw-Line (11.4%) were inserted.

Implants were placed in the following positions:
223 implants (196 Root-Line, 27 Screw-Line) were
inserted in the anterior region of the maxilla and 181
implants (168 Root-Line, 13 Screw-Line) in the pos-
terior region of the maxilla (Table 1). 25 Camlog fix-
tures (21 Root-Line, 4 Screw-Line) were located in
the anterior mandible, 35 insertions (26 Root-Line,
9 Screw-Line) took place in the posterior mandible
(Table 2).

The implants had a mean diameter of 4.13 mm
(3.30-6.0 mm). 

Camlog Root-Line and Screw-Line implants hav-
ing lengths of 9 mm to 16 mm were used. 

The average aftercare period was 4.25 year, as pa-
tients were observed for a period of 1.07 to 6.12 years. 

Two implants failed: a mandibular inserted im-
plant had to be explanted at the time of planned load-
ing (Screw-Line, diameter: 4.3 mm, length: 11 mm)
and one Camlog Root-Line (diameter: 4.3 mm, length:
13 mm), placed in the anterior maxilla, failed due to
loosening. The remaining implants were loaded after
a reduced healing period fulfilling the success criteria
of D. Buser. 

The 6-year survival of all implants was 99.6%.
98.1% of Camlog Screw-Line and 99.8% of Camlog
Root-Line implantations were considered successful.
No statistically significant differences were recorded
to the implant system (Root-Line or Screw-Line), sex
of the patients or the implant position relating to the
low number of failures.

_Discussion

In the present study, implants were loaded after
reduced healing times (maxilla: twelve weeks,
mandible six weeks). The results show non-differing
success rates to implantations with extended healing
periods following the Brånemark protocol and even to
survival rates of SLA-coated implants loaded after a
comparable shortened healing time. 



Reduced healing times offer psychological, func-
tional and aesthetic benefits for the involved pa-
tients.11,12

Most of the included implants were placed in the
upper jaw of the patients and did not show an increase
of failure. Maxillary-inserted implants formerly
demonstrated a lower success rate than mandibular
implants.13 Latest study results indicate that even
with a reduced healing time implants placed in the
maxilla have a high survival rate.14

The collective also implicated patients with special
conditions, e.g. having diseases (haematological dis-
orders) or being treated with bone grafts, formulated
as exclusion criteria in other investigations. This fact
did not cause an enhancement of explantations or
complications.

The positive effect of titanium as material for im-
plants on bone-to-implant contact is known.15 Cam-
log implants are fabricated from titanium grade 416

having a tensile strength of up to 750 MPa. 
Implant surface modulations variably influence

the mechanical interconnection of implant and bone
as well as the proliferation of osteoblasts,17 but the ef-
fect of diversely shaped titanium crystals on osteo-
conduction still remains unclear.18 In 2007, Duyck et
al. demonstrated a correlation of implant loading and
surface roughening affecting peri-implant bone for-
mation.19

Several investigations focused on healing pro-
cesses and rates of implants with an SLA surface
showed a high rate of success.7,8,9 To date studies 
investigating characteristics of Promote® coated im-
plants e.g. addressed the clinical performance includ-
ing short Camlog implants16 or the primary stability
using RFA.20

Based on the findings of this clinical evaluation,
these results suggest that early loading of Camlog im-
plants (maxilla: twelve weeks, mandible: six weeks)
can be successfully performed._
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The continuos process of bone 

regeneration is effectively supported

by the application of modern bone

graft materials like BONITmatrix®

and collagen membranes like 

Hypro-Sorb® F.

Perfect as nature

The essential advantages of 

BONITmatrix® are a better stability

of the granulates, a reduced wound

swelling as well as an accelerated

bone regeneration. 

• Synthetic, highly porous 

• Nano structured material 

• Easy to handle 

• Completely resorbable 

Suitable Granulate and 

package sizes:

0,6 x 4 mm 0,25 g   

0,6 x 4 mm 0,50 g

0,6 x 4 mm 1,00 g

0,6 x 0,3 mm 0,25 g

Two safe sides

The Bilayer-Collagen membrane

Hypro-Sorb® F is characterised by

an extremely high biocompatibility

achieved by the removal of the

immunogenic telopeptides. 

Hypro-Sorb® F for Maxillofacial Surgery 

and Implantology:

• Ultrapure Collagen Type I 

• Smooth side as a barrier for soft tissue 

• Porous side for the integration of 

bone tissue 

• Tearproof with optimal handling 

characteristics

• Complete resorption within approx. 

6 months 

The sizes of the membrane correspond with

the common requirements: 

15 x 20 mm

20 x 30 mm

30 x 40 mm

If you are interested we are glad to inform you about the distributors for

BONITmatrix® and Hypro-Sorb® F.
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