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-

predictable support for dental prostheses, 

from single crowns to full-arch fixed dental 

-

cess of dental implants in patients has been 

common in implantology, and the results 

are often cited by dental implant manufac-
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turers as proof of the success of their prod-

ucts.

performed according to a protocol with 

strict inclusion and exclusion criteria, which 

dictates the enrollment of patients with spe-

a specific indication. One potential criticism 

of such studies, therefore, is that they may 

patients and situations seen in normal daily 

such formal clinical trials may potentially 

patients in the trial, due to the study set-up. 

additional training in a particular dental dis-

cipline, and this may increase the likelihood 
9 For these rea-

sons, formal clinical trials may be biased 

-

ied as to the applicability of a highly con-

trolled institution-based study to clinical 

could be designed and initiated for the 

question would be used in the manner for 

-

ment of patients to a particular therapeutic 

strategy would not be determined by a 

clinical trial protocol. Instead, treatment is 

determined according to the standard cur-

rent practice of the clinician, independent of 

the decision to include the patient in the 

would be systematically documented and 

-

results of controlled clinical studies in a 

real-world situation.

implant design as well as the surgical pro-

designs and surfaces on the market, with 

an emphasis in recent years on implants 

and surgical procedures designed for 

 Esthetic out-

comes depend mainly on the amount of 

peri-implant bone remodeling, which can 

 Fol-

lowing implant placement, the goal with 

esthetic implant treatment is therefore to 

large-grit, acid-etched, and hydrophilic sur-

-

placed with the neck of the implant at the 

has no metallic tulip-shaped shoulder, so 

through the soft tissue can be eliminated. 

-

cant differences between submucosal and 

transmucosal healing approaches.

 but with smaller 

-

-

col showed bone-to-implant contact per-

-

-

practice in normal clinical situations for up to 

METHOD AND MATERIALS

Clinicians, patients, and 

implants

implant therapies at the discretion of each 
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were generally familiar with and legally 

allowed to perform dental implant treat-

background of participating clinicians was 

assessed by internet-based background 

searches. Patients were eligible to partici-

pate if their general medical condition was 

sufficient to allow an oral surgical proced-

ure and if dental implant treatment was 

inclusion or exclusion criteria were applied, 

and there was no general medical condition 

where oral surgical procedures were contra-

indicated. Patient willingness to consent to 

participation in the study was necessary, 

and data collection and analysis were 

-

formed according to the ‘World Medical 

committees of each participating country, 

where applicable.

abutments, Meso abutments, anatomic 

abutments, gold abutments, and Locator 

to be used within their standard indications 

-

lar implant placement or loading protocol 

immediate implant placement in extraction 

-

the discretion of each participating clini-

-

ing to normal treatment protocols and the 

Surgical procedures and 

assessments

Patient examination was performed at a 

-

-

periodontitis, insufficient oral hygiene, brux-

-

bolic diseases, medication, alcohol or drug 

abuse, radiotherapy, tumor surgery, chronic 

-

since the tooth to be replaced was lost or 

Consensus Conference:

the same surgical procedure

type 4: late placement in fully healed site 

Implant loading

-

ary component and any complications were 

recorded. Loading protocols followed the 

normal time schedules followed in each 

center. Implants were loaded with single 

crowns, splinted crowns, or fixed partial 

dentures, or full- or partial-arch prostheses. 

For temporary and final restoration, the type 

of restoration was recorded, implant suc-

performed. Implant loading was performed 

according to the criteria by Cochran et al :

Immediate restoration: restoration 

of implant surgery
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Immediate loading: restoration placed in 

-

gery

Early loading: restoration placed at least 

in a second procedure after a healing 

surgery

after implant surgery.

Follow-up evaluations

but were performed according to each 

Implant success was defined according 

:

absence of pain

absence of recurrent peri-implant infection

absence of tactile mobility

absence of continuous peri-implant radio-

lucency.

in place, whether functionally successful or 

not. Implant failure was defined by implant 

-

Endpoints

t 

test with a two-tailed distribution and two-

P 

-

tically significant.

RESULTS

Patients, clinicians,  

and implants

-

-

the participating clinicians is presented in 

periodontists, and 44 were classified as 

general dentists. In addition to the academic 

-

cians were specialists in oral implantology. 

-

-

tered in centers from three of the countries 

countries had a documented final restora-

-

decided to exclude these countries from the 

analysis. In the remaining six countries, a 

all subsequent results.

-

risk factor was the use of concomitant 
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Table 1 Reasons for tooth loss: the reason for tooth loss was recorded for all 

patients enrolled in the study

Reason No. of implants (%)

Periodontitis

Caries

Unsuccessful endodontic treatment

Loss due to trauma

Congenitally missing

Other

1-year follow-up:  
538 patients, 908 implants

Final restoration: 
643 patients, 1,113 implants 1 implant failure,  

3 of unknown status

Provisional restoration:  
653 patients, 1,134 implants

1 implant failure

Implantation:  
759 patients, 1,355 implants

9 implant failures

Enrollment:  
852 patients, 1,532 implants Belgium, Netherlands, Spain 

excluded from analysis

Fig 1  Number of patients and implants. The number of patients and implants are depicted from the patient 
enrollment until the 1-year follow-up: 759 patients received a total number of 1,355 implants at the implanta-
tion visit. After 1 year, 538 patients and 908 implants were still included in the study. The implant failures 
between the visits are presented. In total, 11 implants failed during the first year after placement and 3 were 
of unknown status.

6%
Periodontists

51%
Oral and 
maxillofacial 
surgeons

43%
General dentists

Fig 2  Educational background of the 102 partici-
pating clinicians. Among the 102 participating clin-
icians from 6 countries, the academic education was 
evaluated by internet-based background checks; 52 
were identified as oral and maxillofacial surgeons 
based on reported comprehensive education in this 
field, 6 were periodontists, and 44 were classified as 
general dentists. Clinicians were classified as general 
dentists if not reported otherwise. Besides the aca-
demic background, 19 clinicians could be classified 
as specialists in dental implantology due to reported 
education.
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disease other than diabetes mellitus, tumor 

-

-

smokers. 

distribution according to the tooth position 
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Fig 3  Implant distribution according to tooth position. The number of implants per tooth position is depict-
ed in the maxilla (a) and in the mandible (b), according to the FDI World Dental Federation notation. A total 
of 649 implants (47.9%) were placed in the esthetic region (positions 14 to 24).

b
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Table 2 Classification for the timing of implant placement. The time between 

tooth loss or extraction and implantation was categorized according to 

the Proceedings of the ITI Consensus Conference.19 Absolute numbers 

of implants and percentages (in parentheses) are shown according to 

region.

Classification United States/Canada Europe Overall

 

 

 
† †

 

P † P
the regions.

Surgical procedures

-

tion and implantation was recorded for the 

 

European centers implants were preferably 

while only a minority of implants were 

placed immediately after tooth extraction 

centers the majority of implants were prefer-

in the timing of implant placements between 

P

an exemplary case of a patient whose man-

dibular right first premolar was extracted 4 

weeks prior to implant placement.

cases the surgical procedure was not 

implants placed.

in the healing protocol between the Euro-

-

pean centers predominantly used a sub-

P

was no significant difference for semi-sub-

-

P

Provisional and final restoration

-
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Fig 4  Exemplary clinical case. The place-
ment of an implant into the extracted site 
of the mandibular right first premolar and 
subsequent restoration are shown. Surgi-
cal treatment was performed 4 weeks 
after extraction and soft tissue healing (a). 
Full flap elevation revealed a wide defect 
affecting the adjacent teeth (b), which was 
treated with scaling, EDTA (ethylenedi-
aminetetraacetic acid) and Straumann 
Emdogain (c) prior to implant placement 
(d). Bone grafting using demineralized 
bovine bone mineral (e) was performed 
before suturing for submerged implant 
healing (f). The clinical situation 16 weeks 
after surgery with healthy peri-implant 
soft tissues (g) allowed impression taking 
(h). The final ceramic crown is shown in 
place with a shallow probing depth (i), 
stable peri-implant soft tissues (j), and the 
respective radiographic image (k).

-

used at the final restoration stage. Most 

a

d

g

j

k

b

e

h

c

f

i
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implant loading was predominantly used 

-

-

P

-

the differences were statistically not signifi-

cant compared to the European centers 

P -

P -

Implant survival and success and 

bone measurements after 1 year

-

where data were unknown or missing. 

Table 3 Bone quality: at the implantation visit, bone quality was recorded at the 

position of each implant

Bone quality No. of implants Frequency (%)

79

Table 4 Implant healing protocol according to region: implants were allowed to 

heal according to one of the three healing protocols indicated

Healing protocol United States/Canada Europe Overall

† †

P † P
between the regions

Table 5 Type of restoration recorded at the final restoration visit

Type of restoration No. of implants Frequency (%)

Full-arch prosthesis 9.4

Partial-arch prosthesis
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within the first year after implant placement, 

Few problems with the implants were 

implants was calculated based on the suc-

 

implantitis, mobility, or radiolucency was 

reported, they were counted as unsuccess-

-

-

to the success criteria were reported within 

the first year after implant placement, which 

study, no radiographs were acquired for the 

remaining implants because this was not 

part of the standard procedure of the 

Table 7 Crestal bone level: the number (%) of implants with mesial and distal 

radiographic bone level changes is indicated at the 1-year follow-up

Mesial Distal

Table 6 Implant loading protocol: numbers of implants and percentages (in 

parentheses) according to region

Loading protocol United States/Canada Europe Overall

Immediate loading

Immediate restoration † †

Early loading ‡ ‡

§ §

# #

P † P ‡difference not statisti-
P § P # P
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Complications

Complications were documented through-

-

tions were reported at second stage 

-

-

-

cations were reported: complications with 

-

DISCUSSION

-

tion of missing, lost, or extracted teeth has 

become a widely accepted treatment solu-

tion, and patient demands in terms of 

esthetics and timely restoration of function 

procedures and implant designs.

-

-

strated the excellent performance of these 

implants in all indicated clinical situations. 

was not documented for three additional 

includes all failed or undocumented cases 

-

-

reported that apply to the success criteria 

 within the first year after 

implant placement, which resulted in a 

-

rate, because all reports from the initial 

-

submerged or transmucosal healing 

-

 In this study, success and 

years.

-

ferences in the surgical protocol between 

-

-

nantly used either immediate or late implant 

in combination with transmucosal healing 

performed differently in the two regions. 

and immediate loading and restoration were 

for European implantologists to rely on a 
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-

this study and potential clinical implications 

therefore remain unclear. Unfortunately, 

due to the heterogeneity of the data as a 

-

a differential analysis of the outcomes of the 

controlled clinical trial with all other param-

-

the scope of the present study.

that the majority of implants showed no 

to mirror the results from a recent clinical 

mandible.

both submerged and transmucosal healing 

and a minimal mean change in crestal bone 

for submerged and transmucosal implants, 

months.

 

at which time the mean bone loss was 

related to its platform switch, which has been 

corroborated by preclinical studies compar-

ing this design for both submerged and 

transmucosal healing approaches.

assess potential reasons why patients lose 

teeth and subsequently request implant 

 In contrast, 

tooth fracture or trauma was the reason for 

-

gesting that noncompliance with oral 

hygiene was a far more frequent factor for 

-

tion of bone quality among the patients 

seeking implant treatment was assessed for 

was rarely documented, which is in accor-

dance with other assessments of the bone 

quality distribution.

general situation in patients seeking implant 

treatment, thereby confirming that the cur-

real-world scenario of daily dental practice.

implantology. In contrast, controlled clinical 

and exclusion criteria and are often per-

formed under highly controlled conditions, 

which can increase the likelihood of more 

in the form of cohort studies, which can be 

-

replace hopeless teeth,

a similar prosthesis,

augmentation,

posterior jaws,  periodontally compromised 

patients,  edentulous mandible,  and 

sinus augmentation

-

mance of a product, technique, or treatment 

-

tice settings.

One drawback of such large prospec-

patient attrition rate may be much higher 

than with controlled clinical trials.  Most of 

this is due to patients being lost to follow-

-

ing away or changing their dentist, not 

-

tactable by the clinician, referrals to other 

other reasons. In other cases, there may be 

data missing despite the patient attending 
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more common for secondary parameters, 

as the focus is often on the primary out-

come.

-

raise concerns about the possibility of bias 

 especially 

if there is a high rate of loss to follow-up in 

to the large number of patients and the 

greater heterogeneity of patients and indi-

such as this, it seems likely that the risk of 

bias introduced by patient attrition may be 

-

trolled, the predictability of the implant treat-

ment was unlikely to be affected. 

CONCLUSION

-

-

dental practice situation without strict inclu-

sion or exclusion criteria and no contraindi-

cated medical conditions or surgical 

remained unchanged for the majority of 

implants and a bone loss of greater than 

were consistent with those that had been 

reported in selected patients under more 

controlled conditions.
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