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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
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—~“What characterizes a good quality
implant? When..
» there are clinical data over 3 ... 5 ...10yrs?
* implant is made from cpTigrade 1 ...3 ...47

* 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?



Scientific studies with similar aims:

Eckert et al. Validation of dental implant systems
through a review of literature supplied by system
manufacturers. J Prosthet Dent 1997;77: 271-9.

Esposito et al. Interventions for replacing missing
teeth: different types of dental implants.
Cochrane Database Syst Rev 2002;(4). (version 1)

Jokstad et al. Quality of dental implants. Int Dent J
2003;53 (6 Suppl 2): 409-43.

Eckert et al. Comparison of dental implant systems:
quality of clinical evidence and prediction of 5-
year survival. Int J Oral Maxillofac Impl 2005; 20:
406-15.
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Cochrane Oral Health Group

Since 2000: 10 systematic reviews
completed on osseointegrated
dental implants

Esposito M, Coulthard P, Worthington
H, Thomson P/ (Jokstad A)

Problem: Selection of studies to include




Cochrane systematic reviews:
(Coulthard / Esposito & Worthington)

1. Zygomatic implants 0 RCT
2. Hyperbaric oxygen therapy 0 RCT
3. Use of prophylactic antibiotics 0 RCT
4. Perimplantitis 1 RCT
. Preprosthetic surgery vs implants 1 RCT
. Bone augmentation techniques 4 RCTs
. Surgical techniques 4 RCTs
. Immediate or conventional loading 5 RCT
. Maintenance 5 RCTs

. Characteristics of implants 12 RCTs
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E Controlled Trials of Oral Implants

]

E Marco Esposito, DDS, PhDY/Paul Coulthard, BDS, MFGDPE, MDS, FOSRCS, PhD2/
E:- HelenV. Waorthington. BSe, MSc, PhD, FIS3/Ashjern Jokstad, DDS, PhD4

0

The aim of this study was to assess the quality of randomized controlled trials (RCTS) concerned with
the effectiveness of oral implants and to create a trial register. A multilayered search stratedy was
used to identify all RCTs published by the end of 1899 [n any language. The Cochrane Oral Health
Group specialist register, PubMed, and personal libranes were searched. Seventy-four RCTS were iden-
tified, Forty-three articles, not presenting the same patient Material, Were independently assessed by
3 researchers Using a specially designed form. A statisticlan assessed all trials for the appropriateness
of statistics. The quality of each study was assessed on 7 items, including 3 key domains. Randomiza-
tion and concealMent allocation procedures Were not described in 30 articles (V0% ) Reasons for with-
drawals were not Given in 10 reports (23%) No attempt at Dlinding was reported in 31 studies (72%).
The quality of RCTs of aral implants (s generally poor and needs (o be improved. [INT | ORAL MAXILLO-
TAC TAPLANT S P T B 2]

The quality of RCTs of oral implants is generally poor and needs to
be improved
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Jokstad, Bragger, Brunski, Carr, Naert,
Wennerberg. Int Dent J 2003,
53 Sup 2: 409-33 "

Asbjarn Jokstad, Oslo, Norway

Urs Braegger, Bern, Switzerland

John B. Brunski, Troy, USA

Alan B. Carr, Rochester, USA

Ignace Naert, Leuven, Belgium

Ann Wennerberg, Gothenburg, Sweden
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Problem: Intervention Comparison | Outcomes

Claims of | Implant Implant Clinical
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All types of information sources:

Scientific & quasi-scientific literature, WWW,
promotional brochures and leaflets,
CD/DVDs, trade exhibitions, etc.




Materials and methods

PICO:

Problem:

Claims of
superiority
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Materials and methods

PICO:
Intervention |Comparison
Implant Implant
characteristic | without
(material, characteristic
geometry,
surface

| topography)




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- 6AI WAY)
- Hydroxyapatite e
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Differences in implant body geometry:

» Major morphological form

* Flange design

» Main body w/ wo/ threads

» Apex form, grooves & vents
* Interface geometry
» Surface topography
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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 topoqgraphy

Machining process

Example

Anisotropic with Turned Branemark System® MKIII

oriented cutting marks (Nobel Biocare)

Isotropic Blasted TiO2 particles (Tioblast®,
AstraTech)

Isotropic Blasted + acid etched 1. Large size Al203 particles

& HCIl & H2S504 (SLA®,
Straumann) - 2. Tricalcium
phosphate & HF & NO3
(MTX®, Centerpulse)

Isotropic with high Acid etched HCI / H2S04 (Osseotite®, 3i)
frequency irregularities
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

PICO:

Outcomes
Clinical
relevant &
Clinical
significant




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

/. Mechanical failing of dental implants



Materials and methods

1. PICO: Comparative elements
2. Information presented by manufacturers
3. Evidence in the scientific literature

« Category Al, 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







Commermally 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 extenswe
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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 !
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 6 1 8 13

of the implant- abutment-
superstructure connection

7. Mechanical failing of ( 1 2 4
dental implant

77 15 34 | 126




= 126 clinical studies related outcome to implant
characteristics (material, geometry, surface topography)

RCTs | CCTs | Other

2. Osseointegration 25 3 21 49




" 49 clinical studies related a specific implant
characteristic to the outcome: osseointegration

RCTs | CCTs | Other
Implant geometry 4 - 8 12
Implant material 3 - 2 5
Implant surface 5 - 1 6
Complex study 13 3 10 26
design
25 3 21 49




Has this report
led to
|| anything?




Quality of Dental Implants

Background

More than 220 implant brands produced by about

80 manufacturers are commercially available worldwide.

These are made from different materials, undergo different

surface treatments and manifest in different shapes, lengths,

widths and forms. The clinician can in theory choose among

more than 2000 implants.

FDI recognizes that:

Implants made from titanium and titanium alloys appear
to perform well clinically in properly surgically prepared
bone, regardless of small variations in design.

The scientific evidence of the influence of dental implant
material, geomertry and surface ropography on their clinical
performance is limited and the study methodology is not
strong. Hence there is inconclusive evidence for promoting
specific implants or implant systems over others.

Implants are manufactured and sold in some parts of the
world without compliance to international standards.

Journal of the Canadian Dental Association

It would seem prudent to only use dental implants
supported by sound clinical research documentation and
which conform to the general principles of good manufac-
turing practice in compliance with the ISO Standards
or FDA (Food and Drug Administration) and other

regularory bodies.

Most clinical trials on dental implants focus on criteria
relative to peri-implant aspects over relatively short
observation periods. Such criteria are only surrogate
measures for treatment outcome from the patient and

general public PCI'SPGC(iVCS.

Submitted by: FDI Science Commirttee

Reference: FDI Science Committee Project 5-98: Jokstad A, Brigger U,
Brunski JB, Carr AB, Naert I, Wennerberg A. Quality of Dental
Implants. Internarional Denral Journal, 2003; 53: Suppl 3:409-443.

Adopeed by the FDI General Assembly
12¢h September 2004 — New Delhi

November 2004, Vol. 70, No. 10 67
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Latest News from the World Dental Federation

FDI supports World 2006 Annual World
Health Day 2005 Dental Congress

Oral health is important to The Congress will take place
mother and child in Shenzhen, China.
health...read the full text and Le Congres se déroulera a

2005 Montréal Congress

Dates: 24th -27th August
‘enue:! Palais des Conagrés

ON-LINE REGISTRATION!!
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+ Implant Manufacturers
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Implant manufacturers



implants.html
implants.html

Jokstad, Bragger, Brunski, Carr, Naert,
Wennerberg.

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

&

Int J Prosthodont 2004
17: 607-41



T h e C: Up to 30 percent higher stability ) \

J) G ro ovy ing to higher biomechanical stability O 0/0

> Bone forms more rapidly along the grooves
compared to the rest of the implant

i m p I a n t, ’ ~ Particularly effective in soft bone

In 2005, Nobel Biocare took the complete
range of TiUnite® implants to a new level of
effectiveness with the introduction of the
Groovy™ technology. As a further step to-
wards shorter healing times and safer implant
treatment, Nobel Biocare added a groove of
optimal dimensions to the thread of the im-
plants. The combined effect of TiUnite® and
the groove is a favorable environment that

stimulates faster bone growth within and > HIESIL] BONE FORMATION

I th Th I furth @PGroove at the thread takes the TiUnite® Faster bone growth within the groove
aiong the groove. e result is not ONy urther ants to a new level of effectiveness, results in enhanced rate of ossecintegration
enhancement of the rate of osseointegration, and biomechanical stability.

so up to 30 percent higher im
stability due to increased mechanical interlock
one and the implan

Page 33. In: Nobel Biocare. Annual report 2005
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1.4  510(k) Summary of Safety and Effectiveness

Submitted by: Herbert Crane
Manager, Regulatory Affairs

Address: Nobel Biocare USA LLC
22715 Savi Ranch Parkway
Yorba Linda, CA 92887

2.Feb 2005:

Teiephone: (714) 282-4800, ext. 7830
Facsimile: (714) 282-9023 5 1 O K Appl icatio N
Date of Submission: February 2, 2005
Classification Name: Endosseous Implant (21 CFR 872.3640)
Trade or Proprietary
or Model Name: Groovy Implants
Legally Marketed Device(s): Nobel Biocare Endosseous Implants (K041661)
v
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...bone forms more rapidly in the groove than
on other parts of the implant resulting In

Increased stability when compared to non-
grooved implants.
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Hall J, My anda-Burgos P, Sennerbv L.

- Hobel Biocare AB, Goteborg, Sweden. jan hall@nobelbiocare. com
Purpose: Study if bone formation and implant stability were influenced by 110 ur

and 200 um and 70 um deep grooves positioned at a thread flank
VI&M: T8 rabbits — 6 X 7 mm implants

. | 9: 3 control impl. + 3 test impl. (110 pm wide & 70pum deep)
%o | 9: 3 control impl. + 3 test impl. (200 um wide & 70um deep)
6 weeks - Removal torque (RTQ) (2 control impl. vs 2 test impl.)
W, AN —> Histology (1 control impl. vs 1 test impl.) “bone-fill”
Results: RTQ % bonefill
110x70 um grooves +30% p<0.05 (36) p<0.05(18) vs. control
200x70 um 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 opt/mlze lmplant stablllty in suboptlmal clinical conditions.”




19. April 2005:
510K Approval




MG

M Arena, Las Vegas,

2 Feb 2005:
Application

4

19 April 2005:
Approval

4

6 June 2005:
World Premiere!
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“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...”
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