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Situation, end of 90’ies

The number of implants and implant 

systems increase continuously

FDI is concerned about the quality of all 

the new implants being marketed

FDI Science Committee commissioned 

a project to investigate the issue



What characterizes a good quality 

implant? 
• there are clinical data over 3 ... 5 ...10yrs?

• implant is made from cpTi grade 1 ...3 ...4?

• implant is rough ..etched ..groovy ...rounded 

...connects internally ...sandblasted ...? 

• the producer follows an ISO9001 standard?

• a well known researcher tells you so?

• a well known clinician tells you so? 

• your sales rep tells you so?

• scientific clinical studies provide an answer?

When..
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Since 2000: 10 systematic reviews 

completed on osseointegrated 

dental implants

Esposito M, Coulthard P, Worthington 

H, Thomson P / (Jokstad A)

Cochrane Oral Health Group 

Problem: Selection of studies to include



1. Zygomatic implants 0 RCT

2. Hyperbaric oxygen therapy 0 RCT 

3. Use of prophylactic antibiotics 0 RCT

4. Perimplantitis 1 RCT 

5. Preprosthetic surgery vs implants 1 RCT

6. Bone augmentation techniques 4 RCTs 

7. Surgical techniques 4 RCTs

8. Immediate or conventional loading 5 RCT

9. Maintenance 5 RCTs

10. Characteristics of implants  12 RCTs 

Cochrane systematic reviews:
(Coulthard / Esposito & Worthington)



The quality of RCTs of oral implants is generally poor and needs to 
be improved

IJOMI 2001; 

16: 783-92
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Materials and methods

1. PICO:

Problem: Intervention Comparison Outcomes

Claims of 

superiority

Implant 
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(material, 

geometry, surface 

topography)

Implant 

without 
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Clinical 

relevant & 

Clinical 

significant



Materials and methods

1. PICO: 

All types of information sources:

Scientific & quasi-scientific literature, WWW, 

promotional brochures and leaflets, 

CD/DVDs, trade exhibitions, etc.

Problem: Intervention Comparison Outcomes

Claims of 

superiority

Implant 

characteristic 
(material, 

geometry, surface 

topography) 

Implant 

without 

characteristic 

Clinical 

relevant & 

Clinical 

significant



Materials and methods

All information sources:
Brochures, trade exhibitions, WWW, 
leaflets, presentations, etc.

PICO:
Problem: Intervention Comparison Outcomes

Claims of 

superiority

Implant 

characteristic 
(material, 

geometry, 

surface 

topography)

Implant 

without 

characteristic

Clinical 

relevant & 

Clinical 

significant

Intervention Comparison OutcomesIntervention Comparison OutcomesIntervention Comparison Outcomes

Implant 

characteristic 
(material, 

geometry, 

surface 

topography)

Implant 

without 
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Clinical 

relevant & 

Clinical 

significant



www.implantdirect.com



Materials and methods

All information sources:
Brochures, trade exhibitions, WWW, 
leaflets, presentations, etc.

PICO:
Problem: Intervention Comparison Outcomes

Claims of 

superiority

Implant 

characteristic 
(material, 

geometry, 

surface 

topography) 

Implant 

without 

characteristic

Clinical 

relevant & 

Clinical 

significant

Intervention Comparison Outcomes

Clinical 

relevant & 

Clinical 

significant

Problem:

Claims of 

superiority



Differences in implant material:

• C.p.1 Titanium (e.g. Nobel Biopharma)

• C.p.2 Titanium

• C.p.3 Titanium (e.g. Straumann)

• C.p.4 Titanium (e.g. AstraTech)

• Titanium-alloys (e.g. C.p.5: Ti-6Al-4V)

• Hydroxyapatite

• ....



Differences in implant body geometry:

• Major morphological form

• Flange design

• Main body w/ wo/ threads

• Apex form, grooves & vents

• Interface geometry

• Surface topography



Straight, Tapered, Conical, Ovoid, Trapezoidal, Stepped & 

combinations …



Flange design

• Flange vs. no flange

• Straight vs. flared 

vs. widening

• Height

• Polished vs. threads

• Added features

• Surface topography 



• Threads vs. non-threads

• Shape: V- vs. square- vs. reverse buttress- vs. combinations

• Number and size of “lead threads”

• Number and location of grooves, groove forms and groove sizes

• Surface micro-topography 

• Thread angle



Apex

• Threaded vs non-
threaded

• V-shape vs flat vs 
curved apex

• Holes, round, 
oblong

• Apical chamber

• Grooves and 
groove size

• Flared apex

• Surface 
topography 



Interface geometry

• External vs Internal

• Hexagonal vs. 
Octagonal vs cone

• Morse taper 

• Rotational vs non-
rotational

• Added non-
rotational features

• Heights & widths

• Butt vs bevel joints

• Slip-fit vs friction-fit 
joints

• Resilience vs 
nonresilience ….



Surface topography Machining process Example

Anisotropic with 

oriented cutting marks

Turned Brånemark System® MKIII 

(Nobel Biocare)

Isotropic Blasted TiO2 particles (Tioblast®, 

AstraTech)

Isotropic Blasted + acid etched 1. Large size Al2O3 particles 

& HCl & H2SO4 (SLA®, 

Straumann) - 2. Tricalcium 

phosphate & HF & NO3 

(MTX®, Centerpulse)

Isotropic with high 

frequency irregularities 

Acid etched HCl / H2SO4 (Osseotite®, 3i)

Isotropic and rough Hydroxyapatite coated Sustain® (Lifecore)

Isotropic and rough Titanium Plasma 

Sprayed

ITI® TPS (Straumann)

Isotropic with craterous 

structure

Oxidized TiUnite® (Nobel Biocare)



Materials and methods

All information sources:
Brochures, trade exhibitions, WWW, 
leaflets, presentations, etc.

PICO:
Problem: Intervention Comparison Outcomes

Claims of 

superiority

Implant 

characteristic 
(material, 

geometry, surface 

topography)

Implant 

without 

feature

Clinical 

relevant & 

Clinical 

significant

Problem: Intervention ComparisonProblem: Intervention ComparisonProblem: Intervention Comparison

Claims of 

superiority

Implant 

characteristic 
(material, 

geometry, surface 

topography)

Implant 

without 

feature



Claims of improved clinical outcomes

1. Ease of placement 

2. Osseointegration

3. Esthetics 

4. Peri-implant mucositis

5. Marginal bone loss 

6. Mechanical problems of the implant-

abutment-superstructure connections 

7. Mechanical failing of dental implants



Materials and methods

1. PICO: Comparative elements 

2. Information presented by manufacturers

3. Evidence in the scientific literature 

• Category A1, clinically controlled trial with patient 
randomization (RCT)

• Category A2, clinically controlled trial with split-
mouth randomization, (Split-mouth RCT)

• Category B, (prospective) clinically controlled 
trial without randomization (CCT)

• Category C, clinical study applying any other 
study design than A or B (e.g. retrospective 
cohort, case-series, case-controls, etc.).

Cochrane, ISI, Medline, Embase, IADR abst.,etc



Results

N=1270



Commercially available implant and 

implant systems in October 2003:

225 implant brands

78 manufacturers – from all continents

~70 implant brands no longer marketed

Clinical documentation: 

from none to extensive 

Table 5 implant.doc


126 clinical studies related outcome to implant 

characteristics (material, geometry, surface topography)

RCTs CCTs Other

1. Ease of placement 4 3 0 7

2. Osseointegration 25 3 21 49

3. Esthetics 1 1 0 2

4. Peri-implant mucositis 21 0 3 24

5. Marginal bone loss 19 6 2 27

6. Mechanical problems 

of the implant- abutment-

superstructure connection

6 1 6 13

7. Mechanical failing of 

dental implant
1 1 2 4

77 15 34 126



RCTs CCTs Other

1. Ease of placement 4 3 0 7

2. Osseointegration 25 3 21 49

3. Esthetics 1 1 0 2

4. Peri-implant mucositis 21 0 3 24

5. Marginal bone loss 19 6 2 27

6. Mechanical problems 

of the implant- abutment-

superstructure connection

6 1 6 13

7. Mechanical failing of 

dental implant
1 1 2 4

77 15 34 126

126 clinical studies related outcome to implant 

characteristics (material, geometry, surface topography)



RCTs CCTs Other

Implant geometry 4 - 8 12

Implant material 3 - 2 5

Implant surface 5 - 1 6

Complex study 

design

13 3 10 26

25 3 21 49

49 clinical studies related a specific implant 

characteristic to the outcome: osseointegration



Has this report 

led to 

anything?



FDI statements

• Paper and list



FDI statements

• Paper and list



FDI statements

• Paper and list



www.fdiworldental.org



Implant manufacturers

www.fdiworldental.org

implants.html
implants.html


Jokstad, Brägger, Brunski, Carr, Naert, 

Wennerberg. 

Int Dent J 2003; 53 Sup 2: 409-33 

& 

Int J Prosthodont 2004; 

17: 607-41



Page 33. In: Nobel Biocare. Annual report 2005 

30%
The 

”Groovy 

implant”



2.Feb 2005: 

510K Application 



…bone forms more rapidly in the groove than 
on other parts of the implant resulting in 
increased stability when compared to non-
grooved implants.



Purpose: Study if bone formation and implant stability were influenced by 110 m 

and 200 m and 70 m deep grooves positioned at a thread flank 
M&M: 18 rabbits – 6 x 7 mm implants

9: 3 control impl. + 3 test impl. (110 m wide & 70m deep)

9: 3 control impl. + 3 test impl. (200 m wide & 70m deep)

6 weeks  Removal torque (RTQ) (2 control impl. vs 2 test impl.)

 Histology (1 control impl. vs 1 test impl.) “bone-fill”
Results: RTQ % bonefill 

110x70 m grooves   +30% p< 0.05 (36)     p< 0.05 (18) vs. control

200x70 m grooves   +  8% p< 0.05 (36)     p< 0.05 (18) vs. control

Conclusion: “The 110 micron-wide groove was shown to increase the resistance 

to shear forces significantly. It is suggested that implants with such a groove may 

be one way to optimize implant stability in suboptimal clinical conditions.” 



19. April 2005: 

510K Approval



2 Feb 2005: 

Application 

19 April 2005: 

Approval

6 June 2005: 

World Premiere! 

MGM Arena, Las Vegas



“ Welcome to Dentium Dental Implant System: Since the establishment 

of Dentium in the USA in 2004, we have been manufacturing high quality 

dental implant products. Our extensive clinical documentation and 

research have lead to the development of an innovative, simple, and 

versatile dental implant system…”



New implants 

since Oct 2003:



Thank you for your kind 
attention




