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An evolution

INSIGHT SPECI u“

Again Astra Tech brings a new innovation into implant dentistry

and as before it is based on science and documented results.

Basic knowledge about bone physiology and biomechanics has

MicroThread.

/ It is not easy to be first
and a pioneer but it is
challenging to succeed a
strong leader and question
established “truths”. In
implant dentistry, one such
clinical truth is the so-called
marginal bone adaptation that
means a reduction of the peri-
implant marginal bone level
during the initial healing phase.
We have been taught to accept a
reduction of some millimeters
before a steady state is achieved.
Today this is no longer the truth.
Fixture MicroThread has captured
the fundamental prerequisites for an
optimal interaction between the im-
plant and the bone tissue. From being
a feature on the conical part of the
Fixture ST, the microthread has now
been placed on the regular cylindrical
fixtures 3.5 and 4.0. The outstanding
results from independent clinical

now shown the way for the new Astra Tech fixture, the Fixture

studies with the Fixture ST made it
an easy decision to provide all fixtures
with a microthread on the coronal
portion of the fixture and let it go all
the way up to the marginal end. Not
only a stable peri-implant marginal
bone level but also increased bone
quality are now the new truths and
the implications from these are easy
to understand. We get more bone
support on available implant surface,
which increases implant stability and
survival and we provide the neces-
sary support for healthy and stable
peri-implant soft tissues — all absolute
prerequisites for predictable long-
term esthetic results.

This issue of the Astra Tech Insight
presents the Fixture MicroThread.
Basic scientific principles are pre-
sented together with clinical docu-
mentation on Fixture ST and clinical
experiences with the new Fixture
MicroThread.
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Now introducing Fi

It is always exciting to infroduce a new product, but in this particular

case, the excitement is very large. Never before have we launched a
product so awaited and customer driven. We are happy to introduce
a new product line — Fixture MicroThread™.

The introduction of cervical micro-
threads with the Fixture ST in 1994
became a huge success as well as a
benchmark in the implant industry.
It also created an explicit and logical
demand for this feature, the cervical
microthreads, on all our fixtures in-
cluding the 3.5 and 4.0 mm implants.
After some years of research and
development and in close contact
with our customers we have designed
two new microthreaded fixtures with
the dimensions 3.5 and 4.0 mm.

We now launch the new product
line, a family of four fixtures, that all

Summary

New product line with pre-mounted fixtures in dry sterilized
We now launch a new product line with containers. The package is color-coded
the Conical Seal Design, the TiOblast for easy handling and storage.

surface and the cervical microthreads on In addition to the present instruments

all the fixtures. The new Fixture MicroThread ~ we introduce a complementary new

is a cylindrical selftapping fixture with @ Torque Wrench with a dual function,

very large capacity fo carry load. and some new abutments specifically
developed for the MicroThread 4.0 ST.

Color-coded package

We also infroduce a new delivery system
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xture MicroThread™

have the three essential design
features:

Conical Seal Design™ — for a stable
and tight fixture-abutment relation.
TiOblast™ surface — for optimal bone-
to-implant relation.

MicroThread™ — the cervical retention
elements for biomechanical stress
distribution.

The new MicroThread Family
consists of four members: Fixture
MicroThread 3.5, 4.0 ST, 4.5 ST, and
5.0 ST. The suffix ST indcates that the
fixture is designed with an internal
hexagonal interface.

Three of the MicroThread Fixtures — 4.0 ST, 4.5 ST,
and 5.0 ST - have an internal ‘double hex’ design,
providing indexing of the abutments.

Designed for

optimal performance

Fixture MicroThread is a cylindrical
self-tapping fixture intended for
treatment of edentulous or partially
dentate patients. It has been designed
for optimal performance all the way
during installation, healing and in
function regardless of surgical proto-
col. The cervical part of the fixture is
provided with a minute threading.
The microthreads improve transmis-
sion of load to the surrounding bone.
The capacity to carry load is in-
creased, and the marginal bone loss is

3.5

for this reason minimized. Reliability
as well as long-term predictability

is ensured. The macrothreads of the
apical part of the fixture gives a firm
grip in the bone ensuring initial
stability.

Fixture MicroThread has the same
TiOblast surface as the other Astra
Tech fixtures, giving an excellent
bone-fixture interlocking. The inter-
face between the fixture and the
abutment, the Conical Seal Design is
a stable and sealed relation, prevent-
ing micro movements and microbial
leakage. This well defined conical »

INSIGHT SPECIAL ISSUE:2002 5



6

W

T
b &
II'-'IH‘J i
Rl
i Laa ¥
R
e tae

e

B =

=" 3

p=m T

ARTR2 The package labels are

L color-coded for ease of use.
Length mm: 8 9 11 13 15 17 19
Fixture MicroThread™ 3.5 mm
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relation is self-guiding and there

is therefore no need for x-ray veri-
fication when the abutment is seated.
This makes the procedure simpler
and less time-consuming for you,
the dentist.

We don't accept bone loss

Our documented success with Fixture
TiOblast and Fixture ST regarding
the stable bone level provides a solid
foundation for our position not to
accept the bone loss in the cortical
region generally seen after installing
fixtures with a machined or polished
neck. No marginal bone reduction is

New components

The new Profile Bi-Abutment 4.0 ST.
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a prerequisite for successful treat-
ment in cases with limited bone avail-
able and short fixtures. Maintaining
the bone level also provides a healthy
foundation for esthetic soft tissue
architecture without black triangles.

New package concept

We are also introducing a new
patented package system with pre-
mounted fixtures in dry sterilized
containers. This system will simplify
the handling and transportation of the
fixtures. The package labels are color-
coded with the diameters of the
fixture as a base for the coding system.

?

The new Fixture Replica
4.0 has an internal hex,
but can be used with for
example Uni-Abutment.

Note the three stripes in
stead of two.

S
FHhe

New and familiar features
Besides the benefits of our new
implant system, the clinical pro-
cedures remain unchanged. You can
still use the same surgical protocols
and instruments which give you a
comfortable and familiar feeling
when using Fixture MicroThread. In
addition we are introducing some
new items.

One option is the new Torque
Wrench with a dual function: torque
control and ratchet wrench. This
makes it suitable for installation of
both fixtures and abutments. The
surgeon doing one-stage protocol

Our new Castto Abutment
4.0 ST and Temporary
Abutment 4.0 ST for Fixture
MicroThread 4.0 ST.




Handling

The Contra Angle with the Handpiece
Connector Carrier mounted is used to
release the implant. You can also use the
insertion head.

can easily switch between the
functions.

As the new MicroThread 4.0 ST
offers indexing and anti-rotation,
some new abutments have been devel-
oped specifically for the MicroThread
4.0 ST. These include Temporary
Abutment, Cast-to Abutment, Profile
BiAbutment and Abutment ST in
three different heights.

We are convinced that the future
will further emphasize the importance
of implant design. The success story
of Fixture ST already indicates
this. We are confident that Fixture
MicroThread will enhance your

Use the Contra Angle to seat the fixture
directly, or seat it manually.

possibilities to predict long term
function and esthetics and improve
your patients” quality of life. =

The Torque Wrench can be used for final
seating of the fixture.

Fixture MicroThread is supplied premounted
in an innovative sterile package design that
facilitates easy handling.

INSIGHT SPECIAL ISSUE:2002 7



Hilda Zollitsch Grill, DDS
Scientific journalist

Fixture MicroThread™

The Clinical Experience

The new Astra Tech Fixture MicroThread is the implant of choice for almost

any clinical situation. The product has been clinically evaluated by oral

surgeons and periodontists, and they all agree: When the esthetic demands

are relying on predictable longterm soft tissue support, the bone pre-

servation characteristic of the new design is making the choice easy.

The new Astra Tech Fixture
MicroThread 3.5 and 4.0 have recently
been clinically evaluated in the USA.
Insight has met two oral surgeons,
Dr Joe Schmidt and Dr Brian Mudd,
both involved in the clinical evalua-
tion of Fixture MicroThread 3.5 and
4.0. What is their general impression
of the new Fixture MicroThread?

- I'm strongly recommending the
referral to use the new MicroThread
fixture because I believe it’s a better
implant, says Dr Joe Schmidt, oral
surgeon from Milwaukee. It’s nice
to see those x-rays where the bone

Summary

The new Astra Tech Fixture MicroThread
3.5 and 4.0 have recently been clinically
evaluated in the USA. During the test
period, ending in May 2002, 67 cases
have been treated using the new fixtures.
Both single tooth restorations, partial and
total cases were treated.

Most of the participating oral sur-
geons agreed that the most satisfying
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level is maintained where it’s sup-
posed to be.

Ability to preserve bone
During the test period, ending in
May 2002, 67 cases have been treated
using the new fixtures. Both single
tooth restorations, partial and total
cases were treated. According to
the oral surgeons, the most satisfying
aspect of the new Fixture MicroThread
is its ability to preserve the bone level
at the crest of the ridge.

— This is critical for soft tissue
support, which directly affects the

aspect of the new Fixture MicroThread is
the documented benefit of a microthread
at the fixture neck. Fixture MicroThread is
the fixture of choice in almost any clinical
situation, but particularly so in esthetically
demanding cases where bone tissue
support is essential.

esthetic outcome, says another of the
oral surgeons involved in the evalua-

«

t’s nice to see those x-rays
where the bone level
is maintained where it’s

supposed to be.”

tion, Dr Brian Mudd of Oceanside,
California. For him the Fixture
MicroThread is the fixture of choice
in almost any clinical situation, but



particularly so when esthetics
demands predictable long-term soft
tissue support by the underlying
bone architecture.

Dr Joe Schmidt shares his opinion.

—It’s the bone preservation character-
istic of this unique design which I
find important, especially in areas of
narrow interdental space. You don’t
have the cupping that you see with
regular threaded implants.

Familiar surgical protocol
The new fixture does not require
adding of new instruments. The
surgical protocol for the Fixture
MicroThread is the same as that

“You don't have the cupping

that you see with regular
threaded implants.”

for the standard fixture.
— That makes it comfortably familiar
the first time one is placed, says Dr
Brian Mudd. He thinks the criteria
for one-stage surgery and early or
immediate loading are more easily
satisfied when using a fixture that
engages the cortex with microthreads.
Dr Joe Schmidt has increased the
use of one-stage surgery and imme-
diate loading.
— I never did that before. Every time
I tried that with other systems I have
used, I ended up with gross cupping
and loss of papilla. But with this
system I have had almost no problems.
But the best judgment of all
comes from Dr Brian Mudd.
- I will be placing two Astra Tech
fixtures for my wife in the near future.

I'would have no other implant than an
Astra Tech Fixture MicroThread.

Clinical Experience
Market Tests
August 2001-May 2002

Objectives

® To check the tactile feeling

® To confirm the primary stability

* To identify any difference
compared to Fixture TiOblast

® To collect clinical cases for
literature

Participation

¢ 21 clinics were included

¢ 238 Fixture MicroThread
were used

® 67 cases treated

® Single tooth restorations,
partial and total cases were
included

Results when comparing

Fixture MicroThread with

Fixture TiOblast

® Primary stability increased
(80%)

e Seating “torque” increased
(75%)

® Drilling protocol the same
(95%)

INSIGHT SPECIAL ISSUE:2002 9



Stig Hansson, PhD
Senior Scientific Executive, R&D
Astra Tech AB

Lars Rasmusson, DMD, PhD
Assoc. Professor, Dept Oral & Maxillofacial Surgery
Géteborg University, Sweden

Fixture MicroThread™

The scientific background

Overloading is a major cause of dental implant failure'. Consequently

measures should be taken to enhance the anchorage strength in the bone.

The following design features of

Fixture MicroThread aim at increas-

ing the load the implant can resist.

¢ Retention elements at the neck of
the implant.

* A conical implant-abutment inter-
face — Conical Seal Design.

¢ A microthread of an optimized
profile at the coronal part of the
implant.

* A macrothread of an optimized
profile at the apical part of the
implant.

* A rough surface with a suitable
microstructure — TiOblast.

Summary

The biomechanically optimized implant

e Preserves the bone by mechanical inter-
action between implant and bone on a
macroscopic as well as a microscopic
level. This is achieved through the
TiOblast surface and the microthreads
of the implant neck.

e Uses all available bone as effectively
as possible by reducing and distribut-
ing the stress peaks in a more favor-
able way.

INSIGHT SPECIAL ISSUE:2002

Retention elements at the neck

In animal?® as well as in clinical
studies***¢ it has been found that
retention elements at the neck pro-
mote maintenance of a high marginal
bone level. These findings are in
agreement with Wolff’s law, which
teaches that bone preservation often
requires a mechanical stimulation.
With retention elements at the neck,
more bone is engaged in the support
of the implant. In a finite element
study it was found that the provision
of retention elements at the neck
results in a considerable decrease in

Through finite element studies, the opti-
mal profile and dimensions of the macro-
and microthreads were established.
The same method was also used fo verify
the design and location of the conical
implant-abutment interface.

International studies show that there
is no change in the marginal bone level
over a five year period.

the peak bone stress caused by a
standardized load’. This implies that
the load the implant can resist is
substantially increased. Fixture
MicroThread is equipped with such
retention elements at the neck.

A conical implant-abutment
interface at the level of the
marginal bone

Assuming a high marginal bone level
it follows from Saint—Venant’s princi-
ple® that the way in which a load is
applied on an implant, affects the
stress pattern in the marginal bone.



Interfacial shear stress

INSIGHT SPECIAL u“

when comparing smooth and microthreaded implant neck

Fixture with machined surface.

This implies that the marginal bone
stresses depend upon the design of
the implant-abutment interface. In a
finite element study” it was found
that a conical implant-abutment
interface at the level of the marginal
bone brings about a decreased peak
bone stress and a more favourable
location of this peak stress as com-
pared to an implant-abutment inter-
face of the flat top design. Fixture
MicroThread is provided with such a
conical implant-abutment interface -
Conical Seal Design. In another
study" it was found that it is impor-
tant that the conical interface is
located within the bone. If the conical
interface is displaced 2 mm in
coronal direction, high stress peaks
occur where the implant enters into
the bone.

A microthread

of an optimized profile

The retention elements at the neck
of Fixture MicroThread are designed
as a microthread with an optimized
profile. Actually there are three
microthreads running parallelly to

each other. A finite element study
showed that the capacity of a micro-
thread to resist axial loads can be as
high as that of a thread of standard
dimensions". Furthermore the peak
stresses in the bone can be reduced
by giving the microthread an opti-
mized profile implying that the load
the implant can resist is increased.

A microthread has an additional
benefit. An important characteristic
of a dental implant is the axial stiff-
ness. The higher the axial stiffness,
the lower is the peak bone stress
caused by a standard load” ™.
Keeping the major diameter of an
implant the same, a microthread
reduces the axial stiffness less than
a thread of normal dimensions. This
means that a microthread permits
the combination of a slim implant,
good retention in the bone and a
high axial stiffness.

Superior microthreads

The apical part of Fixture MicroThread
is provided with a thread of normal
dimension. However, also the profile
of this thread is optimized" reducing

29.6 MPa

85.0 MPa
78.9 -
72.9 - -
66.8 -1
60.7 -1
546 -4-
48.6 -
425-u-
36.4 -
30.4 -
243 -4-
18.2-4-
121 -0

6.1 -

0.0--

Fixture with refention elements at the neck.

the peak stresses in the surrounding
bone. The pitch of the macrothread
is the same as the pitch of the three
parallelly running microthreads.

A rough surface with

a suitable microstructure

Fixture MicroThread is provided
with a rough surface (TiOblast) pro-
duced by blasting with titanium
dioxide particles. The rationale of the
rough surface is to bring about a
strong mechanical coupling between
implant and bone also on a micro-
scopic level. The reason for using
titanium dioxide as the blasting
medium is to avoid contamination of
the implant by any foreign material.
The blasting produces micropits on
the surface. By adjusting the produc-
tion parameters different pit sizes
and pit shapes can be produced. The
establishment of the production
parameters was guided by a theoret-
ical model® permitting the estimation
of the retention capacity in bone of a
rough implant surface as a function
of pit size, pit shape and pit density.
In a study on dogs™, the TiOblast

INSIGHT SPECIAL ISSUE:2002
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Histologic appearance of a beautifully osseointegrated Fixture MicroThread.

Ma=macrothread, Mi=microthread.

surface brought about a substantial
increase in the fixation strength as
compared to a machined surface.

In an experimental study on the
effects of implant design and surface
on bone regeneration and implant
stability", TiO-blasted and micro-
threaded Astra Tech implants showed
a higher degree of bone-implant con-
tact and higher level of bone regener-
ated at defect sites compared with
machined Branemark implants. This
experimental dog study where
implants were installed in the man-
dibular premolar region, also
demonstrated a significantly higher
increase in stability, as measured
with Resonance Frequency Analysis
(RFA), for the Astra Tech implants.

In a study on homo' where ex-
perimental machined micro-implants
were used as a reference, a statisti-
cally significant increase in bone-to-

implant contact and bone filling in
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the threads were obtained for micro-
implants with the TiOblast surface.
In clinical studies from different
centres in the world marginal condi-
tions have been registered for up to
5 years in function for implants with
TiOblast surface and microthreads at
the neck. Palmer and co-workers"”
followed 14 patients with single-
tooth replacement (Fixture ST) for 5
years. Survival rate was 100%, the
marginal bone levels was found at a
very high level in absolute values
and there was no statistically signifi-
cant change in marginal bone level
over this period. In another clinical
study by Steveling and co-workers?,
44 implants were installed. Survival
rate was 100% and the marginal bone
loss was only 0.9 + 0.7 mm after

5 years.

Biomechanical optimization

The biomechanically optimized

implant can be described in the fol-

lowing way.

¢ It preserves the bone by bringing
about a beneficial mechanical inter-
action between implant and bone,
on a macroscopic as well as, on a
microscopic scale.

e It utilizes all available bone to
support the implant.

e It uses this bone as effectively as
possible.

The thrust in the development of
Fixture MicroThread has been to
create such a biomechanically opti-
mized implant. The threads in com-
bination with the TiOblast surface
produce the mechanical interaction
between implant and bone. The uti-
lization of all available bone in the
support of the implant is accom-
plished by the retention elements at
the neck; the microthread together
with the TiOblast surface. Finally the
effective use of the bone is achieved
by the optimized thread profiles in
combination with the conical
implant-abutment interface at the
level of the marginal bone; Conical
Seal Design.
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esthetics. The outstanding clinical performance of the
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— Simplicity, Reliability, and Esthetics.
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Fixture MicroThread™

The engineering

The new Astra Tech fixture, Fixture MicroThread, is provided with

two different thread designs. A microthread on the coronal part of the

implant, and a macrothread covering the remainder of the implant.

In spite of the difference in size, the pitches of the threads are identical.

These are some of the engineering aspects behind the development of

our new product line, Fixture MicroThread.

As both the micro- and macro-
threaded sections of the implant are
cylindrical, the threads will be in
close contact with the surrounding
bone during the installation pro-
cedure. Consequently the pitch of
both threads must be identical. But
the small dimensions of the micro-
thread would result in a very sparse
threading when running with the

Summary

The new Fixture MicroThread has optimi-
zed thread profiles. The flank angle is
somewhat increased and the depth of the
threading is consequently reduced.

The unique combination of micro- and
macrothreading and an increased stiff-
ness provide excellent primary stability.
The installation properties, torque and
tactile perception, give a secure installa-
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same pitch as the bigger macrothread.
So in order to densify the microthread,
three threads run parallelly to each
other. The pitch of the threading is
therefore slightly increased from
0.6 to 0.66 mm as compared to the
standard thread.

On the Fixture ST, on the other
hand, only one microthread runs
along the conical section. In this case

tion. The microthreaded portion is tailored
to compress the cortical bone tissue just
so much as fo increase the screwing torque
but not to damage the bone tissue. This
compression can be held smaller than
with a smooth implant surface.

the bone is prepared with a conical
drill. The implant is mounted until
the conical section just reaches the
bone. After contact has been
established, no major relative move-
ment occurs between the bone and
the microthread on Fixture ST. This is
why there is no need for identical
pitch on the micro- and macrothreads.



Changed features

The optimized thread profiles de-
scribed by Hansson & Rasmusson in
this issue of Insight, change the
features of the implant in a number
of aspects. The flank angle of the
threading has changed from 30 to 40
degrees. This implies that the depth
of the threading is reduced, leaving
more material to the implant body. In
figures the depth of the macrothread-
ing has changed from 0.37 mm to 0.30
mm, increasing the wall thickness on
Fixture MicroThread 3.5 by 18%.

Guided by success

Our guiding principle in designing
the new implant has been the much
appreciated installation properties of
the Fixture TiOblast. Its predictable
properties in terms of insertion torque
and tactile perception give a secure
installation and a distinct indication
when the implant is in place. The
design of the microthreaded portion
of the Fixture MicroThread has been
tailored to compress the cortical bone
tissue slightly in radial directions,
resulting in a distinct increase of the
torque needed for screwing the im-
plant. The microthreaded surface will
increase the friction between cortical
bone and implant when the marginal
part of the implant is screwed into
the fixture site. This compression of
bone tissue is reduced compared to a
smooth implant surface.

Low level compression

Cortical bone is hard enough to pro-
vide a perceptible change in screwing
torque, even when it is only slightly
compressed. The compression how-
ever must be limited, since it is known
that the cortical bone is sensitive to
high compression and might be
damaged by it. Thus, the compres-
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Typical profiles for a 13 mm
Fixture TiOblast implant and

a Fixture MicroThread implant
in soft bovine bone. Insertion
torque plotted against inser-
tion depth in mm. Primary sta-
bility, measured with resonance
frequency analysis (RFA), is
shown as ISQ values. (ISQ=

Implant Stability Quotient.)
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TiOblast MicroThread

Typical profiles for a 13 mm
Fixture TiOblast implant and a
Fixture MicroThread implant in
dense bovine bone. Insertion
torque plotted against inser-
tion depth in mm. Primary sta-
bility, measured with resonance
frequency analysis (RFA), is
shown as ISQ values.
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sion used should be such that a
distinct increase of the screwing
torque is achieved while the com-
pression of cortical tissue is held
within acceptable levels. The rise in
torque is useful as an indication of
the implant being in place if it
appears towards the final stage of
the insertion procedure, when the
marginal portion of the implant is
engaging the cortical bone.

Good primary stability

The new Fixture MicroThread has

a unique combination of micro- and
macrothreading and an increased
stiffness that provides excellent pri-
mary stability. The retention elements
at the neck engage more bone in sup-
port of the implant.
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High initial insertion torque does not
necessarily lead to better primary
stability. A high torque value late in
the installation phase, however, indi-
cates the achievement of good pri-
mary stability. High torque values
obtained early in the installation
phase may generate heating or com-
pression beyond biological limits.
Primary stability is entirely a
mechanical function — referring to
the bone quality and quantity, the
design of the implant and the prepa-

ration technique.
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Fixture MicroThread.

Taking technology to the top

A high and maintained marginal bone level not only
ensures secure anchoring of the implant, but also
promotes and supports healthy soft tissues. Fixture
MicroThread therefore preserves the integrity of both
hard and soft tissues, fundamental for long-lasting
esthetics.

With Fixture MicroThread you do not have to
compromise. For you, the dentist, a satisfied patient is
the primary goal of dental implant treatment. To be
satisfied, the patient demands a functional result and
long-lasting esthetics.

The key to long-lasting optimal esthetics and

functional outcome is maintenance of the marginal

bone.

Do not accept bone loss!

Baseline X-ray
showing Fixture
MicroThread

in place.

X-ray at 5 years
follow-up showing
preservation of high
levels of marginal bone.
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