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DENTAL IMPLANT, ABUTMENT STRUCTURE AND METHOD FOR IM-
PLANTING A DENTAL IMPLANT

Technical Field of the Invention

The present invention relates to a dental implant for supporting a cor-
onal component, said implant comprising a fixture part forming an apical bone
contact part of said implant, an abutment part forming a coronal component
support part of said implant, and an abutment screw, wherein said abutment
part is arranged to, in an assembled state of said dental implant, be fixed to
said fixture part by said abutment screw.

The present invention also relates to an abutment structure for use in a
dental implant adapted to support a coronal component, wherein said abut-
ment structure is adapted to be supported by a fixture part of said implant,
said abutment structure comprises at least an abutment part and an abutment
screw, wherein said abutment part is adapted to be fixed to said fixture part
by said abutment screw.

The present invention also relates to a method for implanting a dental
implant.

Background Art

Dental implant systems are widely used for replacing damaged or lost
natural teeth. In such systems, a fixture part is usually implanted into the bone
tissue of the maxilla or mandible of a patient in order to replace the natural
tooth root. An abutment structure comprising one or several parts may then
be attached to the fixture in order to build up a core for the part of the pros-
thetic tooth protruding from the bone tissue, through the soft gingival tissue
and into the mouth of the patient. On said abutment structure, the prosthesis
or crown may finally be seated.

As mentioned above, there exist dental implants where the abutment
structure comprises one part and there exist dental implants where the abut-
ment structure comprises two or more parts. When the abutment structure
comprises several parts, a first part may be an abutment part that is arranged
in relation to the fixture. For example, a portion of said abutment part might be
partially inserted into a bore of said fixture. The portion of such an abutment
part that is inserted into the fixture may for example comprise a hexagonal or
a torx profile. The fixture then preferably comprises a corresponding profile,
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wherein the abutment part may become rotationally locked in relation to the
fixture once the portion of the abutment comprising the profile is inserted into
the fixture. The abutment part may also be a sleeve, which is arranged in re-
lation to the fixture without any portion being inserted into the fixture. In either
of these arrangements, a second part of the abutment structure may then be
used to retain or hold the abutment part and the fixture in engagement. This
holding element may for example be a screw. When the implant is in an as-
sembled state, the screw may extend in a bore provided in the abutment part
and the fixture along the substantially longitudinal extension of the abutment
part and the fixture. In this case, the bore extending in the fixture preferably
comprises a threaded portion for engagement with the threading of the screw.

The final prosthesis must be sized and configured so as to naturally fit
with the remaining teeth of the patient, both for functionality and aesthetics. In
order to size and configure the final prosthesis in accordance with the remain-
ing teeth of the patient, the abutment structure has to be sized accordingly.
Furthermore, since the abutment structure should be able to support a tooth-
like prosthesis in an intended manner, it is advantageous if the abutment
structure has an elongate shape, i.e. have a rather small diameter in relation
to its height, such as natural teeth. The wall thickness of the abutment part
may then become very small. This may relate especially to a two-part abut-
ment structure, since it then is desirable to arrange a bore for the holding
element in the abutment part. With concern taken to the desired height of the
abutment structure, this may be difficult and costly to achieve from a produc-
tion point of view.

Furthermore, the dental implant and the abutment structure of the den-
tal implant may be subject to forces, that they must have the strength to with-
stand. These forces may occur both during the implantation of the dental im-
plant into the patient's mouth and also during use, such as when a patient
with a dental implant chews. If the wall thickness of the abutment structure
supporting the prosthesis is to small in relation to the height of the structure,
the strength of the abutment structure may become lower than desired and/or
required.

Hence, there exists a need for a dental implant comprising an abut-
ment structure with at least two parts that may be dimensioned accordingly
for supporting prosthesis in a patient’'s mouth, without the above-mentioned
problems regarding the strength of the abutment structure.
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Therefore, it would be desirable of the present invention to provide a dental
implant or an abutment structure that meets this need.
A reference herein to a patent document or other matter which is given as prior
art is not to be taken as an admission or a suggestion that that document or matter
was known or that the information it contains was part of the common general

knowledge as at the priority date of any of the claims.

Summary of the Invention
The term "coronal® is here and throughout this application used to indicate a

direction towards a head end or trailing end of the component discussed. For
example, in a situation where an abutment is connected to a fixture, the coronal
direction of the abutment would be a direction towards the part of the abutment being
directed away from the fixture. Likewise, the term "apical" indicates a direction
towards an insertion end of the component. For an abutment connected to a fixture,
the apical direction would be a direction towards the fixture. Thus, apical and coronal
are opposite directions. Furthermore, the term "axial direction" is used throughout this
application to indicate a direction taken from the coronal end to the apical end, or vice
versa.

A dental implant for supporting a cement-retained coronal component may be
provided, said implant comprising a fixture part forming an apical bone contact part of
said implant, an abutment part forming a coronal component support part of said
implant, and an abutment screw, wherein said abutment part is arranged to, in an
assembled state of said dental implant, be fixed to said fixture part by said abutment
screw, and wherein a coronal end portion of said abutment screw is arranged to, in
said assembled state, be positioned coronally of a coronal end portion of said
abutment part.

A dental implant may also be provided, said dental implant comprising a fixture
part forming an apical bone contact part of said implant, an abutment part forming a
coronal component support part of said implant, and an abutment screw comprising a
generally cylindrical coronal portion, wherein said abutment part is arranged to, in an
assembled state of said dental implant, be fixed to said fixture part by said abutment
screw, and wherein a coronal end portion of said abutment screw is arranged to, in
said assembled state, be positioned coronally of a coronal end portion of said

abutment part.

Documant doc
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A dental implant may further be provided, said dental implant comprising a
fixture part forming an apical bone contact part of said implant, an abutment part
forming a coronal component support part of said implant, and an abutment screw,
wherein said abutment part is arranged to, in an assembled state of said dental
implant, be fixed to said fixture part by said abutment screw, wherein said abutment
screw comprises drive means arranged at a coronal end surface of said abutment
screw, wherein said outer coronal end surface is substantially perpendicular to an
axial direction of said abutment screw, and wherein a coronal end portion of said
abutment screw is arranged to, in said assembled state, be positioned coronally of a
coronal end portion of said abutment part.

it would be desirable to provide a dental implant in which, when the implant is
assembled, a portion of the abutment screw extends coronally of the coronal end
portion of the abutment part. A coronal component such as a dental crown, a part of a
dental bridge, a burn-out cylinder, a healing cap, a waxing sleeve or an impression
pick-up will therefore, when mounted to said dental implant, be in contact with and
become at least partially supported by the coronal portion of the abutment screw. It
may be preferred that the coronal component also is in contact with and at least partly
supported by the abutment part as well. For example, the abutment screw may
support the coronal component in such a manner that it carries the force components
that may act upon the coronal component in a direction perpendicular to the
longitudinal axis of the dental implant. The abutment part may then support the
coronal component in such a manner that it carries the rotational forces the coronal
component may be subject to.

An abutment screw may be made as a solid piece. As a consequence of this,
the above-mentioned problems with thin wall thickness of the part supporting the
coronal component may be at least partly reduced. The strength of the abutment
screw may therefore be satisfactorily high even when the diameter of the abutment
screw is rather small in comparison to its height. Hence, the strength of the abutment
structure may be satisfactorily high for both implantation and for supporting a coronal
component.

It may be suitable that said abutment screw comprises drive means arranged
at a coronal end surface of said abutment screw, and wherein said coronal end

surface is substantially perpendicular to an axial direction of said abutment screw.

Document3 doc
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This may be a beneficial manner in how to arrange the drive means for
tightening and releasing the abutment screw from the fixture part. The coronal
end surface is then preferably the outer coronal end surface of the abutment
screw. It is however also possible to arrange the drive means as, for example,
an internal or external hexagonal profile at the coronal portion of the abutment
screw. It may further be suitable that an apical portion of the abutment screw
is provided with threads, in order to threadingly engage a corresponding por-
tion of the fixture part when the dental implant is assembled.

Preferably, said dental implant is adapted to support a cement-retained
coronal component.

A coronal component may be cement-retained to said dental implant.
However, it may also be possible to arrange the abutment screw and/or the
abutment part with threads in order to provide for screw-retaining a dental
component to the dental implant.

Preferably, said abutment screw comprises a substantially cylindrical
coronal portion.

The coronal portion may however also be provided with an external
hexagonal profile or any other suitable profile.

Preferably, said drive means of said abutment screw comprises at
least one notch.

At least one notch at the drive means may be a beneficial arrangement
for enabling the tightening or removal of the abutment screw from the dental
implant. It may also be suitable to provide the drive means with two notches.
The notches may be arranged at the coronal end surface of the abutment
screw and they may be perpendicular in relation to each other and intersect-
ing each other. This arrangement may even further assist a user in tightening
and removing of the abutment screw to and from the fixture of the dental im-
plant.

Preferably said coronal end portion of said abutment screw forms a
coronal end portion of said dental implant.

Preferably, said coronal end portion of said abutment screw extending
coronally of said abutment part is arranged for supporting said coronal com-
ponent.

By this, the coronal component may be at least partly supported by the
coronal portion of the abutment screw. However, it may be preferred that the
coronal component, when assembled to the dental implant, also is in contact
with and is partly supported by the abutment part. For example, the abutment
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screw may support the coronal component in such a manner that it carries the
force components that may act upon the coronal component in a direction
perpendicular to the longitudinal axis of the dental implant and the rotational
forces acting upon the coronal component may be carried by the abutment
part. This provides for the possibility to arrange the dental implant to carry the
necessary loads and at the same time design the dental implant with a de-
sired shape, e.g. a design where the diameter of the dental implant is rather
small in relation to its height.

Preferably, at least a portion of said abutment part has a conical shape
tapered at least in a coronal direction of said dental implant.

Preferably, at least a portion of said abutment screw has a conical
shape tapered at least in a coronal direction of said dental implant.

A tapering or angulated shape of the abutment part and/or the abut-
ment screw assists in the positioning of the dental implant in a patient's jaw-
bone. The shape of the jawbone where the dental implant is to be positioned
may vary between different patients. Therefore, the borehole in the jawbone
in which the fixture part is to be positioned sometimes has to be made in an
inclined direction. When positioning several dental implants beside each
other, a conflict may then arise when attempting to assemble a coronal com-
ponent to a dental implant. This conflict may also arise with existing teeth sur-
rounding the dental implant when only one dental implant is to be implanted.
With a tapering or angulated shape of the abutment part and/or the abutment
screw this conflict may be at least partly reduced. Hence, the tapered shape
of either or both of the abutment part and the abutment screw increases the
tolerance for drilling the holes in the patient’s jawbone. It may be preferred
that the abutment screw tapers at least in the portion that in an assembled
state of said dental implant is adapted to extend coronally of the abutment
part.

Preferably, said abutment part is provided with an internal bore extend-
ing in the axial direction of said abutment part, wherein said bore is provided
with a tapering portion, which portion tapers in the apical direction of said
abutment part.

An interal bore in said abutment part is beneficial for the insertion of
the abutment screw through the abutment part. It is further advantageous if
the internal bore of said abutment part is provided with a tapered portion, and
the abutment screw is provided with a corresponding portion that is adapted
to abut the tapered portion of the abutment part. This tapered portion, or
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shoulder, may then prevent axial movement of the abutment part in the as-
sembled state of said dental implant, i.e. when the abutment screw extends
through the bore and is arranged in threaded engagement with the fixture
part.

Preferably, said abutment screw is arranged to, in said assembled
state of said dental implant, extend in a bore arranged in said abutment and
said fixture, respectively.

This is a beneficial manner in how to arrange the dental implant so that
it may be assembled in the intended manner.

It may be preferred that said abutment part and/or said abutment
screw is provided with a snap fitting arranged for engagement with said cor-
onal component.

A snap fitting arranged at the abutment part and or the abutment screw
may be a beneficial manner in how to secure a coronal component to the
dental implant. The snap fitting may for example comprise a groove at the
abutment part. The coronal component may then be provided with a corre-
sponding portion that upon mounting of the coronal component to the dental
implant may snap into the groove.

It may be preferred that at least a part of said abutment part, which is
intended for supporting said coronal component, is provided with means for
increasing the retention capability of said abutment part.

An increased retention capability, or frictional capability, may be ad-
vantageous in order to prevent the coronal component from being uninten-
tionally separated from the dental implant. This increased retention capability
may for example be provided by providing the abutment part with e.g. a
blasted, etched, knurled or grooved surface.

Preferably, said abutment part is provided with one or more rotational
stops for preventing an attached coronal component from rotation.

Once a coronal component is attached to the dental implant in a de-
sired orientation, it is advantageous to limit the rotational possibility of the
coronal component. The rotational stop may be arranged as a recess or cut-
out in the upper or coronal portion of the abutment part. A protrusion provided
on the inner side of the coronal component may then be fitted into the recess,
in the assembled state, in order to prevent or limit the rotational possibilities of
the coronal component in relation to the dental implant. It is also possible to
arrange several cut-outs or recesses, intended to function as rotational stops,
at the coronal portion of the abutment part.

-10-




WO 2008/107417 PCT/EP2008/052549

10

15

20

25

30

35

8

Preferably, at least a portion of an outer circumference of said abut-
ment part, which is intended for supporting said coronal component, has a
non-circular outline

A non-circular outline of at least a portion of the abutment part is a
beneficial manner in preventing or at least restraining the rotational possibili-
ties of the coronal component in relation to the dental implant. The non-
circular outline may for example be oval, squared, rectangular or triangular.
Preferably, a portion of the inner surface of the coronal component, i.e. the
portion that is in contact with the abutment part when the coronal component
is mounted on the dental implant, has a corresponding shape.

Preferably, said coronal end portion of said abutment screw, that in
said assembled state of said dental implant is extending coronally of a cor-
onal end portion of said abutment part, has a length of 1 — 7 mm in the axial
direction.

Preferably, the portion of said abutment part that during use may be in
contact with a coronal component attached to said dental implant has a length
of 1 —5 mm in the axial direction.

Preferably, the portion of said abutment part that during use may be in
contact with a coronal component attached to said dental implant has a length
of 2 — 2.5 mm in the axial direction.

Preferably, the total length of the portion of the abutment part and the
portion of the abutment screw that during use may be in contact with and
support a coronal component is 3 — 8 mm in the axial direction.

The portions of an abutment structure of a dental implant, which in an
assembled state is positioned coronally of the fixture part of the dental im-
plant, may be considered as three portions. A first portion is the abutment part
tissue extending portion. That is the portion of the abutment part that during
use is positioned closest to the fixture part. The purpose of this portion is to
overbridge the tissue or gingiva of a patient. The abutment part tissue extend-
ing portion may, depending on the thickness of the patient’s gingiva, have a
height in the axial direction of 0.5 to 5 mm. A second portion is what may be
called the abutment part crown engaging portion. This is the portion of the
abutment part that, when a coronal component is attached to the implant,
may be in contact with and support the coronal component. The coronal com-
ponent may be a crown, but it may for example also be a waxing sleeve, a
burn-out cylinder, a part of a dental bridge, an impression pick-up or any other
coronal component. The height of this portion may vary between 1 to 5 mm

11-
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depending on the configuration of the dental implant. If the abutment structure
is configured so that the abutment screw is intended to carry most of the
forces acting upon the abutment structure during use, the abutment part
crown engaging portion may be between 1 to 2 mm in the axial direction.
However, in another design the abutment part may carry a larger portion of
the forces acting upon the abutment structure, and the length of the abutment
part crown engaging portion may then be between 2 and 5 mm. It may also
be preferred that the height of the abutment part crown engaging portion is
between 2 and 2.5 mm. This height may be suitable for carrying some of the
forces that may be applied to the coronal component during use, i.e. mainly
the rotational forces applied on the dental implant. It may also be a suitable
size in order to be able to provide rotational stops at the abutment part. The
third portion of the abutment structure extending coronally of the fixture part is
the coronal end portion of the abutment screw. The abutment screw extends,
in use, from the fixture part, preferably in a bore through the abutment part,
and has a coronal end portion extending coronally of the coronal end portion
of the abutment part. This coronal end portion may also be called an abut-
ment screw crown engaging part. The length of the abutment screw crown
engaging part may also vary depending on the configuration of the dental im-
plant, e.g. depending on where in a patient's jawbone the dental implant is
intended to be inserted. The length of the abutment screw crown engaging
portion may therefore vary between 1 to 7 mm. The length of the abutment
sCrew Crown engaging portion may also vary depending on the length of the
abutment part crown engaging portion. It may therefore be preferred that the
length of the abutment screw crown engaging portion varies between 2to 7
mm in the configuration where the length of the abutment part crown engag-
ing portion varies between 1 to 2 mm. Furthermore, it may be preferred that
the length of the abutment screw crown engaging portion varies between 1 to
6 mm in the configuration where the abutment part crown engaging portion
varies between 2 to 5 mm. In the configuration where the abutment part
crown engaging portion is approximately 2 to 2.5 mm, the length of abutment
screw crown engaging portion may vary between 1 and 6 mm.

It may also be desirable that the total length of the portion of the abut-
ment part and the portion of the abutment screw that during use may be in
contact with the coronal component, i.e. the abutment part crown engaging
portion and the abutment screw crown engaging portion, is between 3 and 8
mm. Put in other words, the total height the abutment structure may extend

-12-
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coronally of a patient’s gingiva when an implant has been implanted is 3 to 8
mm. This may be suitable in order to support a coronal component.

Preferably, said coronal end portion of said abutment screw is ar-
ranged to, in said assembled state of said dental implant, be extending at
least 1 mm coronally of said coronal end portion of said abutment part.

1 mm may be a desired minimum height in order for the coronal end
portion of said abutment screw to be able to support the coronal component.
The abutment screw may further be adapted so that it in an assembled state
becomes positioned so that the coronal end portion of the abutment screw
extends up to 7 mm coronally of the coronal end of the abutment part.

The length of the portion of said abutment part that in an assembled
state of said dental implant is positioned coronally of the fixture part is pref-
erably at least 1.5 mm. That is, the length of the abutment part tissue extend-
ing portion is at least 0,5 mm and the length of the abutment part crown en-
gaging portion is at least 1 mm. It may however also be more preferred that
the abutment part crown engaging portion is at least 2 mm, in order to carry
the forces imposed on the dental implant and in order to facilitate the arrang-
ing of rotational stops at the abutment part. The length of the portion of said
abutment part that in an assembled state of a dental implant is positioned
coronally of the fixture part may then preferably be at least 2,5 mm. The
length of said abutment screw depends partly on the length of the portion of
said abutment screw that is to be positioned in said fixture part when said
dental implant is assembled. Preferably, the length of the portion of the abut-
ment screw that in the assembled state of said dental implant is positioned
coronally of said fixture part is between 3.5 and 13 mm. Preferably, the abut-
ment screw does not extend more than 7 mm, and not less than 1 mm, caron-
ally of the coronal end portion of the abutment part. When the abutment part
crown engaging portion has a length of 2 to 2.5 mm it may be preferred that
the abutment screw does not extend more than 6 mm and not less than 1 mm
coronally of the coronal end portion of the abutment part.

The portion of the abutment part that in an assembled state of said
dental implant is positioned coronally of said fixture part is preferably at least
1.5 mm, i.e. 0.5 mm is the so called abutment part tissue extending portion
and 1 mm is the so called abutment part crown engaging portion. The length
of the portion of said abutment screw that in an assembled state of said den-
tal implant is positioned coronally of said fixture part is preferably 13 mm or
less. In the maximum length case, 5 mm of the abutment screw extend

13-
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through the tissue extending portion of the abutment part and 8 mm is extend-
ing coronally of the tissue extending portion of the abutment part. It may how-
ever be even more preferred that the portion of the abutment part that in an
assembled state of said dental implant is positioned coronally of said fixture
part is at least 3 mm, e.g. 1 mm is the abutment part tissue extending portion
and at least 2 mm is the abutment part crown engaging portion.

When the dental implant is assembled, the abutment screw may be ex-
tending with a portion of its length coronally of the coronal end of the abut-
ment part. Another portion of the abutment screw may extend in a bore pro-
vided at the abutment part and a third portion of the abutment screw may be
engaged with the fixture part. A portion of the abutment part may in the as-
sembled state be positioned in the fixture. Hence, a portion of the abutment
screw that is positioned in a bore in the abutment part is also positioned in the
fixture.

Preferably, the diameter of said bore extending in the axial direction of
said abutment part is 1.5 to 5 mm. It may be even more preferred that the
diameter of said bore extending in the axial direction of said abutment part is
2 10 4 mm.

It may for certain dental implants be desired, e.g. for aesthetic reasons,
to have a rather small diameter. It may then be beneficial if the diameter of
the bore extending in the abutment part may be held within the above-
mentioned ranges. The diameter of the abutment screw may be made with a
diameter corresponding to that of the bore in the abutment part, i.e. within 1.5
to 5 mm and more preferably within 2 to 4 mm.

The diameter of the coronal end portion of the abutment screw may be
within 1.5 t0 5 mm.

The diameter of the coronal end portion of the abutment part may be
within 2 to 5 mm.

The wall thickness of the abutment part at its coronal end may be
within 0.2 to 1.5 mm.

In order to obtain the objects of the present invention, i.e. dental im-
plants with a design that is rather elongate and that at the same time may
withstand the forces it is subject to, the above-mentioned ratios may be bene-
ficial.

A dental implant as described above is preferably used for supporting
a coronal component in a patient’s oral cavity.
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In a first aspect, the present invention provides an abutment structure for use
in a dental implant is provided, said abutment structure being adapted to support a
cement-retained coronal component, wherein said abutment structure is adapted to
be supported by a fixture part of said implant, said abutment structure comprises at
least an abutment part and an abutment screw, wherein said abutment part is
adapted to be fixed to said fixture part by said abutment screw, and wherein said
abutment part has an axial extension such that when said abutment part is fixed to
said fixture part by said abutment screw, a coronal end portion of said abutment
screw will be positioned coronally of a coronal end portion of said abutment part.

An abutment structure for use in a dental implant may also be provided, said
abutment structure being adapted to be supported by a fixture part of said implant,
said abutment structure comprises at least an abutment part and an abutment screw,
wherein said abutment part is adapted to be fixed to said fixture part by said abutment
screw, wherein said abutment screw comprises a generally cylindrical coronal portion,
and wherein said abutment part has an axial extension such that when said abutment
part is fixed to said fixture part by said abutment screw, a coronal end portion of said
abutment screw will be positioned coronally of a coronal end portion of said abutment
part.

An abutment structure for use in a dental implant may further be provided, said
abutment structure being adapted to be supported by a fixture part of said implant,
said abutment structure comprises at least an abutment part and an abutment screw,
wherein said abutment part is adapted to be fixed to said fixture part by said abutment
screw, wherein said abutment screw comprises drive means arranged at a coronal
end surface of said abutment screw, wherein said coronal end surface of said
abutment screw is substantially perpendicular to an axial direction of said abutment
screw, and wherein said abutment part has an axial extension such that when said
abutment part is fixed to said fixture part by said abutment screw, a coronal end
portion of said abutment screw will be positioned coronally of a coronal end portion of
said abutment part.

A general idea of the invention is thus to provide an abutment structure which
is adapted such that, when the abutment structure is assembled to a fixture part of a
dental implant, a portion of the abutment screw extends coronally of the coronal end
portion of the abutment part. A coronal component such as a dental crown, a part of a
dental bridge, a burn-out cylinder, a

CipofwordDocument3 doc
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healing cap, a waxing sleeve or an impression pick-up will therefore, when
mounted to the abutment structure, become at least partially supported by the
coronal portion of the abutment screw. It may be preferred that the coronal
component also is in contact with and at least partly supported by the abut-
ment part as well. For example, the abutment screw may support the coronal
component in such a manner that it carries the force components that may
act upon the coronal component in a direction perpendicular to the longitudi-
nal axis of the dental implant. The abutment part may then support the cor-
onal component in such a manner that it carries the rotational forces the cor-
onal component may be subject to.

An abutment screw may be made as a solid piece. As a conseguence
of this, the above-mentioned problems with small wall thickness of the struc-
ture supporting the coronal component may be at least partly reduced. The
strength of the abutment screw may therefore be satisfactorily high even
when the diameter of the abutment screw, and hence the abutment structure,
is rather small in comparison to its height. Hence, an abutment structure that
is capable of handling the forces it may be subject to, both during implantation
and during use, is achieved.

It may be suitable if said abutment screw comprises drive means ar-
ranged at a coronal end surface of said abutment screw, and said coronal
end surface is substantially perpendicular to the axial direction of said abut-
ment screw.

Drive means arranged at the coronal end surface of said abutment
screw, i.e. the surface screw that is situated at the coronal end of said abut-
ment screw, may be beneficial for enabling tightening and releasing of the
abutment screw to and from a fixture part. The surface that the drive means
are arranged at may be perpendicular in relation to the axial direction of the
abutment screw. It may further be suitable that an apical portion of the abut-
ment screw is provided with threads, in order to threadingly engage a corre-
sponding portion of the fixture part when the abutment structure is assembled
to a fixture.

Preferably, said abutment structure is intended to support a cement-
retained coronal component.

A coronal component may be cement-retained to the abutment struc-
ture. However, it may also be possible to provide the abutment screw and/or
the abutment part with threads. By that, a coronal component may be screw-
retained to the abutment structure.

-16-




WO 2008/107417 PCT/EP2008/052549

10

15

20

25

30

35

14

Preferably, said abutment screw comprises a substantially cylindrical
coronal portion.

The coronal portion of the abutment screw may also be provided with
an external hexagonal profile or any other profile that may be suitable. The
inner surface of the coronal component, i.e. the surface of the coronal com-
ponent that during use is arranged to be in contact with the abutment struc-
ture, may preferably comprise a corresponding design.

Preferably, said drive means of said abutment screw, by which said
abutment part is adapted to be fixed to said fixture part, comprises at least
one notch.

A notch may be a beneficial arrangement for providing the drive
means. The drive means may also comprise two notches, which may be ar-
ranged perpendicularly to and intersecting each other. Two notches may sim-
plify the process of tightening and removing the abutment screw to and from
engagement with a fixture part of a dental implant.

Preferably said coronal end pertion of said abutment screw, which in
an assembled state extends coronally of said abutment part, is arranged for
supporting a coronal component.

This provides for the possibility to design the abutment structure with
the desired shape, e.g. a design where the diameter of the abutment structure
is rather small in relation to its height, and at the same time being able to
withstand the forces it may be subject to.

Preferably, at least a portion of said abutment part has a conical shape
tapered at least in a coronal direction of said abutment part.

It may also be preferred that at least a portion of the abutment screw
has a conical shape tapered at least in a coronal direction of said abutment
screw.

A tapering or angulated shape of the abutment part and/or the abut-
ment screw assists in the positioning of a dental implant in a patient's jaw-
bone. The shape of the jawbone where the dental implant is to be positioned
may vary between different patients. Therefore, the borehole in the jawbone,
in which the fixture part is to be positioned, sometimes has to be made in an
inclined direction. When positioning several dental implants beside each
other, a conflict may then arise when attempting to assemble the coronal
component to the dental implant. This conflict may also arise with existing
teeth surrounding the dental implant when only one dental implant is to be
implanted. With a tapering or angulated shape of the abutment part and/or the
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abutment screw this conflict may be at least partly reduced. Hence, the ta-
pered shape of either or both of the abutment part and the abutment screw
increases the tolerance for drilling the holes in the patient’s jawbone. It may
be preferred that the abutment screw tapers at least in the portion that in an
assembled state of said dental implant is adapted to extend coronally of the
abutment part.

Preferably, said abutment part is provided with an internal bore extend-
ing in the axial direction of said abutment part, wherein said bore is provided
with a tapering portion, which portion tapers in the apical direction of said
abutment part.

Preferably, said abutment part comprises a bore, extending substan-
tially in the axial direction of said abutment part, wherein said bore is adapted
for receiving said abutment screw.

A bore extending through the abutment part for receiving the abutment
screw is a beneficial manner in how to arrange for the abutment part to be
fixed to a fixture of a dental implant by means of said abutment screw.

An internal bore in said abutment part is beneficial for the insertion of
the abutment screw through the abutment part. It is further advantageous if
said abutment part is provided with a tapered portion, and the abutment
screw is provided with a corresponding portion that is adapted to abut the ta-
pered portion of the abutment part. This tapered portion, or shoulder, may
then prevent axial movement of the abutment part when the abutment struc-
ture is assembled and in use, i.e. when the abutment screw extends through
the bore and is arranged in e.g. threaded engagement with a fixture part.

It may be preferred that said abutment part and/or said abutment
screw is provided with a snap fitting arranged for engagement with a coronal
component.

A snap fitting provided at the abutment part or the abutment screw may
be beneficial in terms of mounting a coronal component to the abutment
structure. The snap fitting may for example comprise a groove at the abut-
ment part. The coronal component may then be provided with a correspond-
ing portion that upon assembling of the coronal component to the abutment
structure snaps into engagement with the groove.

It may be preferred that at least a part of said abutment part, which is
intended for supporting a coronal component, is provided with means for in-
creasing the retention capability of said abutment part.
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An increased retention, or frictional, capability may be advantageous in
order to prevent the coronal component from being unintentionally separated
from the abutment structure and the dental implant. This increased retention
capability may be provided by providing the abutment part with e.g. a blasted,
etched, knurled or grooved surface.

Preferably, said abutment part is provided with one or more rotational
stops for preventing an attached coronal component from rotation.

Preferably, at least a portion of an outer circumference of said abut-
ment part, which is intended for supporting a coronal component, has a non-
circular outline.

Once a coronal component is attached to the abutment structure in a
desired orientation, it is advantageous to restrain the coronal component from
rotation. This may be achieved by providing the abutment part with one or
more rotational stops. A rotational stop may be provided by arranging one or
more recesses or cut-outs at the coronal portion of the abutment part, i.e. ata
crown engaging portion of the abutment part. One or several protrusions pro-
vided at an inner surface of a coronal component may then be fitted into a
corresponding recess in order to prevent or limit the rotational possibilities of
the coronal component in relation to the dental implant. Furthermore, by pro-
viding at least a portion of the abutment part with a non-circular outline, the
rotational possibilities of an attached coronal component may be even further
restrained. This non-circular outline may for example be oval, squared, rec-
tangular or triangular. The portion of the coronal component that may be in
contact with the abutment part when the coronal component is mounted on
the abutment structure may then have a corresponding non-circular inner sur-
face.

Preferably, said coronal end portion of said abutment screw, that in an
assembled state of a dental implant is extending coronally of a coronal end
portion of said abutment part, has a length of 1 — 7 mm in the axial direction.

Preferably, the portion of said abutment part that during use may be in
contact with a coronal component attached to said dental implant has a length
of 1 —5 mm in the axial direction.

Preferably, the portion of said abutment part that during use may be in
contact with a coronal component attached to said dental implant has a length
of 2 - 2.5 mm in the axial direction.
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Preferably, the total length of the portion of the abutment part and the
portion of the abutment screw that during use may be in contact with and
support a coronal component is 3 — 8 mm in the axial direction.

The portions of an abutment structure of a dental implant, which in an
assembled state is positioned coronally of a fixture part of a dental implant,
may be considered as three portions. A first portion is the abutment part tis-
sue extending portion. That is the portion of the abutment part that during use
is positioned closest to the fixture part. The purpose of this portion is to over-
bridge the tissue or gingiva of a patient. The abutment part tissue extending
portion may, depending on the thickness of the patient’s gingiva, have a
height in the axial direction of 0.5 to 5 mm. A second portion is what may be
called the abutment part crown engaging portion. This is the portion of the
abutment part that, when a coronal component is attached to the abutment
structure, may be in contact with and support the coronal component. The
coronal component may be a crown, but it may for example also be a waxing
sleeve, a burn-out cylinder, a part of a dental bridge, an impression pick-up or
any other coronal component. The height of this portion may vary between 1
to 5 mm depending on the configuration of the dental implant. If the abutment
structure is configured so that the abutment screw carries most of the forces
acting upon the abutment structure during use, the abutment part crown en-
gaging portion may be between 1 to 2 mm in the axial direction. However, in
another design the abutment part may carry a larger portion of the forces act-
ing upon the abutment structure, and the length of the abutment part crown
engaging portion may then be between 2 and 5 mm. It may also be preferred
that the axial length of the abutment part crown engaging portion is between 2
and 2.5 mm. This length may be suitable for carrying some of the forces that
may be applied to the dental implant during use, i.e. mainly the rotational
forces applied on the dental implant. It may also be a suitable size in order to
be able to provide rotational stops at the abutment part. The third portion of
the abutment structure extending coronally of the fixture part is the coronal
end portion of the abutment screw. The abutment screw extends, in use, from
the fixture part, preferably in a bore through the abutment part, and has a
coronal end portion extending coronally of the coronal end portion of the
abutment part. This coronal end portion may also be called an abutment
screw crown engaging part. The length of the abutment screw crown engag-
ing part may also vary depending on the configuration of the dental implant,
e.g. depending on where in a patient’s jawbone the dental implant is intended
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to be inserted. The length of the abutment screw crown engaging portion may
therefore vary between 1 to 7 mm. The length of the abutment screw crown
engaging portion may also vary depending on the length of the abutment part
crown engaging portion. It may therefore be preferred that the length of the
abutment screw crown engaging portion varies between 2 to 7 mm in the con-
figuration where the length of the abutment part crown engaging portion var-
ies between 1 to 2 mm. Furthermore, it may be preferred that the length of the
abutment screw crown engaging portion varies between 1 to 6 mm in the con-
figuration where the abutment part crown engaging portion varies between 2
to 5 mm. In the configuration where the abutment part crown engaging portion
is between 2 to 2.5 mm, the length of the abutment screw crown engaging
portion may vary between 1 and 6 mm.

It may also be desirable that the total length of the portion of the abut-
ment structure that during use may be in contact with the coronal component,
i.e. the abutment part crown engaging portion and the abutment screw crown
engaging portion, is between 3 and 8 mm. Put in other words, the total height
the abutment structure may extend coronally of a patient’s gingiva when an
implant has been implanted is 3 to 8 mm. This may be suitable in order to
support a coronal component.

Preferably, said coronal end portion of said abutment screw is ar-
ranged to, in an assembled state, be extending at least 1 mm coronally of
said coronal end portion of said abutment part.

1 mm may be a desired minimum height in order for the coronal end
portion of said abutment screw to be able to support the coronal component
in the intended manner. The abutment screw may further be arranged so that
the coronal end portion of the abutment screw extends up to 7 mm coronally
of the coronal end of the abutment part in an assembled state of said abut-
ment structure.

The length of the portion of said abutment part that in an assembled
state of a dental implant is positioned coronally of the fixture part is preferably
at least 1.5 mm. That is, the length of the abutment part tissue extending por-
tion is at least 0.5 mm and the length of the abutment part crown engaging
portion is at least 1 mm. It may however also be more preferred that the abut-
ment part crown engaging portion is at least 2 mm, in order to carry the forces
imposed on the dental implant and in order to facilitate the arranging of rota-
tional stops at the abutment part. The length of the portion of said abutment
part that in an assembled state of a dental implant is positioned coronally of
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the fixture part may then preferably be at least 2.5 mm. The length of said
abutment screw depends partly on the length of the portion of said abutment
screw that is to be positioned in a fixture part when the abutment structure is
assembled to a dental implant. Preferably, the length of the portion of the
abutment screw that in the assembled state of said dental implant is posi-
tioned coronally of said fixture part is between 3.5 and 13 mm. Preferably, the
abutment screw does not extend more than 7 mm, and not less than 1 mm,
coronally of the coronal end portion of the abutment part. When the abutment
part crown engaging portion has a length of 2 and 2.5 mm it may be preferred
that the abutment screw does not extend more than 6 mm and not less than 1
mm coronally of the coronal end portion of the abutment part.

The portion of the abutment part that in an assembled state of a dental
implant is positioned coronally of a fixture part is preferably at least 1,5 mm,
i.e. the so called abutment tissue extending portion is at least 0,5 mm and the
so called abutment part crown engaging portion is at least 1 mm. The length
of the portion of said abutment screw that in an assembled state of a dental
implant is positioned coronally of a fixture part is preferably 13 mm or less. In
the maximum length case, 5 mm of the abutment screw extends through the
tissue extending portion of the abutment part and 8 mm is extending coronally
of the tissue extending portion of the abutment part. By that, the abutment
screw may extend 7 mm coronally of the coronal end of the abutment part. It
may however be even more preferred that the portion of the abutment part
that in an assembled state of said dental implant is positioned coronally of
said fixture part is at least 3 mm, e.g. at least 1 mm is the abutment part tis-
sue extending portion and at least 2 mm is the abutment part crown engaging
portion.

When a dental implant is assembled, the abutment screw may be ex-
tending with a portion of its length coronally of the coronal end of the abut-
ment part. Another portion of the abutment screw may extend in a bore pro-
vided at the abutment part and a third portion of the abutment screw may be
engaged with a fixture part, e.g. by threaded engagement. A portion of the
abutment part may in the assembled state be positioned in the fixture part as
well. Hence, a portion of the abutment screw that is positioned in a bore in the
abutment part is also positioned in the fixture part.

It may further be beneficial that at least 1 mm of the abutment screw
extends coronally of the abutment part when the abutment structure is as-
sembled.
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Preferably, the diameter of said bore extending in the axial direction of said
abutment part is 1.5 to 5 mm.

It may be beneficial, e.g. for aesthetic reasons, to provide abutment structures
in different sizes depending on where in a patient's mouth the abutment structure is to
be positioned. It may therefore be beneficial that the diameter of the bore extending in
the axial direction of the abutment part may vary between 1.5 to 5 mm. More specific,
it may be beneficial that the diameter of said bore extending in the axial direction of
said abutment part is 2 to 4 mm. The diameter of the abutment screw may
consequently be provided with different diameters to fit the bore extending in the axial
direction of the abutment part. Likewise, a bore provided in a fixture part that is
adapted to receive the apical portion of the abutment screw may be provided in
different sizes.

The diameter of the coronal end portion of the abutment screw may be within
1.5t0 5 mm.

The diameter of the coronal end portion of the abutment part may be within 2
to 5 mm.

The diameter of a bore extending in the axial direction of an abutment part is
preferably corresponding to the diameter of an abutment screw that is to be extending
through the bore. The diameter of the bore may preferably be within 1.5 to 5 mm. The
wall thickness of the coronal end portion of the abutment part may preferably be
within 0.2 to 1.5 mm. The above-mentioned ratios may be beneficial in order to
provide an abutment structure with a desired shape and that may withstand the forces
that may act upon it during use.

An abutment structure as described above may be beneficial to use for
supporting a coronal component in a patient's oral cavity.

A method for implantation of a dental implant may also be provided, said
method comprising the steps of:

- inserting a fixture part at least partially into bone, such that said fixture
part forms an apical bone contact part of said dental implant;

- arranging an abutment part in relation to said fixture part in such a
manner that said abutment part is supported by said fixture part and extends
coronally of said fixture part;

Ciipofword\Documents doc
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- fixating said abutment part to said fixture part by an abutment screw, in
such a manner that a coronal end portion of said abutment screw is positioned
coronally of a coronal end portion of said abutment part;

- arranging a coronal component in a patient's oral cavity, wherein said
coronal component is supported by said abutment part and said coronally extending
portion of said abutment screw; and

- retaining said coronal component to said dental implant by cement.

A method for implantation of a dental implant may further be provided, said
method comprising the steps of:

- inserting a fixture part at least partially into bone, such that said fixture
part forms an apical bone contact part of said dental implant;

- arranging an abutment part in relation to said fixture part in such a
manner that said abutment part is supported by said fixture part and extends
coronally of said fixture part; and

- fixating said abutment part to said fixture part by an abutment screw
comprising a generally cylindrical coronal portion, in such a manner that a coronal
end portion of said abutment screw is positioned coronally of a coronal end portion of
said abutment part.

A method for implantation of a dental implant may also be provided, said
method comprising the steps of:

- inserting a fixture part at least partially into bone, such that said fixture
part forms an apical bone contact part of said dental implant;

- arranging an abutment part in relation to said fixture part in such a
manner that said abutment part is supported by said fixture part and extends
coronally of said fixture part; and

- fixating said abutment part to said fixture part by tightening an abutment
screw, in such a manner that a coronal end portion of said abutment screw is
positioned coronally of a coronal end portion of said abutment part, wherein said
abutment screw has drive means arranged at a coronal end surface of said abutment
screw, and wherein said coronal end surface is substantially perpendicular to an axial
direction of said abutment screw.
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Preferably, said method further comprises the steps of:
- arranging a coronal component in a patient's oral cavity, wherein said
coronal component is supported by said abutment part and said coronally extending
portion of said abutment screw; and

w

- fixating said coronal component to said dental implant by cement.
It would be desirable to implant a dental implant in such a manner that a
portion of the abutment screw extends coronally of the
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coronal end portion of the abutment part. A coronal component such as a
dental crown, a part of a dental bridge, a burn-out cylinder, a healing cap, a
waxing sleeve or an impression pick-up may therefore, when mounted to the
abutment structure, become at least partially supported by the coronal portion
of the abutment screw. It may be preferred that the coronal component also is
in contact with and at least partly supported by the abutment part as well. For
example, the abutment screw may support the coronal component in such a
manner that it carries the force components that may act upon the coronal
component in a direction perpendicular to the longitudinal axis of the dental
implant. The abutment part may then support the coronal component in such
a manner that it carries the rotational forces the coronal component may be
subject to. It may be preferred that the length of the abutment part that is in
contact with and supports the coronal component has a length in the axial
direction of approximately 2 to 2.5 mm. It may also be preferred that the
abutment part is provided with one or more rotational stops in order to prevent
an attached coronal component from rotation.

An abutment screw may be made as a solid piece. As a consequence
of this, the above-mentioned problems with thin wall thickness of the part
supporting the coronal component may be at least partly reduced. The
strength of the abutment screw may therefore be satisfactorily high even
when the diameter of the abutment screw, and hence the abutment structure,
is rather small in comparison to its height.

The coronal component may thereafter be cement-retained to the
abutment structure, i.e. the abutment part and the abutment screw. However,
it may also be for example screw-retained.

Brief Description of the Drawings
By way of example, embodiments of the present invention will now be
described with reference to the accompanying figures of drawings, in which:

Fig. 1 is a cross-sectional view of a dental implant in an assembled
state, in accordance with the present invention;

Fig. 2a is a perspective view of an abutment structure in accordance
with the present invention;

Fig. 2b is a top view of the abutment structure shown in fig 2a.
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Detailed Description of Preferred Embodiments of the Invention

The inventive concept relates to dental implants, abutment structures
and methods for implantation of a dental implant.

An embodiment of the inventive concept will now be described in rela-
tion to figs 1 to 2b.

The implant 1 is a dental implant for implantation into a maxilla or
mandible of a patient and it is adapted to support a coronal component such
as a crown, a part of a dental bridge, a burn-out cylinder, a healing cap, a
waxing sleeve or an impression pick-up.

The dental implant 1 comprises a fixture part 5 having a generally cy-
lindrical shape. The length of the fixture part is preferably between 6 — 19 mm
and the maximum width around 3 — 6 mm. The fixture part 5 is adapted for
insertion into a hore hole drilled in the bone tissue of a maxilla or a mandible.
The fixture 5 is made from commercially pure titanium, a titanium alloy, an-
other biocompatible metal or metal alloy or a ceramic to promote osseointe-
gration of the implant with the bone tissue of the boundary walls of the bore-

hole.

The fixture has a cancellous portion presenting a cylindrical outer sur-
face, and a cortical portion that, when installed in a borehole in bone tissue,
generally engage the cortical bone tissue layer.

The fixture 5 is provided with a socket having an open end in the up-
permost portion for receiving an abutment structure 2, which will bridge the
gingiva 15 overlying the borehole and support/present the coronal compo-
nent.

The abutment structure 2 comprises at least two parts, an abutment
part 3 and an abutment screw 4 that is adapted to secure the abutment part 3
to the fixture 5. The abutment structure 2 may be provided in several different
lengths. The desired length of the abutment structure 2 varies depending on
where in the patient’s mouth it is intended to be inserted and also on the
thickness of the gingiva 15 of the respective patient at the respective position
in the mouth. It may for example vary between 3.5 mm and 13 mm, counted
from the coronal portion of the fixture part when the implant is in assembled
state. The total length of the abutment screw 4, in the axial direction, may
vary between 6 mm and 21 mm. The total length of the abutment part 3, also
in the axial direction, may vary between 1.5 mm and 15 mm. As may also be
seen in fig 1, a portion of the abutment screw that is positioned in a bore in
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the abutment part is also positioned in the fixture. The length of the portion of
the abutment screw that in an assembled state is positioned coronally of the
apical end of the abutment part is preferably between 3.5 and 18 mm.

The abutment part 3 is in this embodiment provided with a hexagonal
lower portion 6, which is to be inserted into the fixture part 5 when implanting
the dental implant. The abutment part 3 may be inserted into the fixture part 5
immediately after implanting the fixture part 5 into the patient’s bone, but it
may also be inserted at a later time. The fixture part 5 is provided with a cor-
responding portion for receiving the abutment part 3. The hexagonal profile 6
prevents rotation of the abutment part 3 in relation to the fixture 5. The abut-
ment part 3 is, also in the assembled state of the dental implant 1, secured to
the fixture by the abutment screw 4, which prevents the abutment part 3 from
axial displacement in relation to the fixture part 5, i.e. prevents the abutment
part 3 from being removed from the fixture. As may be seen in fig 1, the hole
extending through the abutment part 3, for receiving the abutment screw 4, is
not uniformly shaped. It has a sloping or angulated surface 7 which functions
as a seat for the abutment screw 4. The abutment screw 4 is, as may also be
seen in fig 1, provided with a correspondingly shaped angulated portion 8. As
may also be seen in fig 2a, the abutment screw 4 is provided with a threaded
portion at its apical portion. This threaded portion is arranged for threadingly
engage a corresponding portion of the fixture part 5 of the dental implant.

The abutment screw 4 is at its coronal end provided with two notches
13, which are arranged at right angles in relation to each other and which in-
tersect each other. These notches 13 may receive a corresponding tool and
serves then as drive means for tightening the abutment screw 4 to the fixture
part 5, and also for releasing the abutment screw 4 from the fixture part 5.

The portion 10 of the abutment part 3 that in an assembled state of
said dental implant is positioned coronally of the fixture, i.e. extends outside
the coronal end of the fixture, is preferably between 1,5 and 10 mm, and even
more preferred, between 3 and 8 mm. The portion 11 of the abutment screw 4
that in an assembled state of said dental implant is positioned coronally of the
fixture, i.e. likewise extends outside the coronal end of the fixture, is prefera-
bly between 3,5 and 13 mm. The length of the portion 21 of the abutment part
3, i.e. the length of the portion of the abutment part that extends coronally of
the surface of the patient’s gingiva 15 in an assembled state, may be between
1 and 5 mm. However, in this embodiment it is preferred that it is between 2
and 2.5 mm. The portion 23 of the abutment part, i.e. the portion that in an
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assembled state of the dental implant overbridges the patient’s gingiva may
have a length of 0,5 to 5 mm. The total height 22 from the surface of the pa-
tient’s gingiva 15 to the coronal end of the abutment structure 2, i.e. the cor-
onal end surface 16 of the abutment screw 4, may be between 3 and 8 mm.

As may be seen in fig 1, showing the dental implant in its assembled
state, the coronal end portion 9 of the abutment screw 4 is positioned coron-
ally of the coronal end portion 18 of the abutment part 3. This coronal end
portion 9 of the abutment screw 4 may be between 1 to 7 mm. The portion 23
of the abutment part may be considered as an abutment part tissue extending
portion. The portion 21 of the abutment part may be considered an abutment
part crown engaging portion. The portion 9 of the abutment screw may be
considered an abutment screw crown engaging portion. Hence, it is with this
configuration possible to utilize both the coronal portion of the abutment
screw 4, i.e. the abutment screw crown engaging portion 9, and the coronal
portion of the abutment part 3, i.e. the abutment part crown engaging portion
21, to support a coronal component. A height of 2 to 2.5 mm of the abutment
part crown engaging portion is in this embodiment suitable in order to carry
the forces imposed on the dental implant, and also suitable for facilitating the
arrangement of one or more rotational stops at the abutment part crown en-
gaging portion.

As may be seen in figs 1 to 2b, the portion of the abutment part 3 that
is intended to be positioned coronally of the gingiva 15 when implanted into a
patient's mouth is slightly angulated or tapering. This angulation may for ex-
ample be 6°. As may be seen in figs 1 to 2, the abutment screw 4 also has a
conical shape tapered in the coronal direction. The abutment screw 4 tapers
at least in a portion of the portion extending outside the abutment part 3. This
angulation may for example be 4 to 8°. The purpose of these angulations are
to be able to position several dental implants beside each other, i.e. when
replacing several teeth, without the coronal components that is to be secured
to each dental implants coming in conflict with each other or with surrounding
teeth, for example during mounting or dismounting of the coronal compo-
nents.

Below the slightly angulated portion of the abutment part 3, the abut-
ment part 3 is provided with a notch 12, which serves as a snap on feature.
The coronal component is provided with a portion that corresponds to the
notch and when mounting the coronal component to the dental implant, the
coronal component is thereby held by the dental implant. The notch 12, i.e.
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the snap on feature, may also be arranged at the coronal portion 9 of the
abutment screw, i.e. the portion of the abutment screw that in an assembled
state of the dental implant extends coronally of the abutment part.

The portion of the abutment part 3 that is to be in contact with the cor-
onal component may be sandblasted for increased retention capabilities, i.e.
the friction of the portion of the abutment part 3 may be increased. Other
means to increase the retention capability, or the friction, of the abutment part
3 may be to knurl, etch or groove the portion of the abutment part 3 that is to
be in contact with the coronal component. As may also be seen in fig 2a, the
abutment part is provided with a defined rotational stop 20 for preventing an
attached coronal component from rotation. The rotational stop is in this em-
bodiment provided by a recess in the coronal portion of the abutment part. A
projection arranged at the inner surface of a coronal component may upon
assembly be fitted into the recess and thereby the coronal component is pre-
vented, or at least obstructed, from rotation in relation to the dental implant.

As may be see in fig 2b, the circumference of the abutment part 3 is in
this embodiment oval. The reason for this is to restrain or prevent the coronal
component from being able to rotate in relation to the abutment part 3 and
thus the fixture 1. It is however not necessary that the abutment part 3 has an
oval outline. For example, a triangular, squared or rectangular outline does
also assist in preventing the coronal component from rotation in relation to the
abutment part 3.

The diameter of the abutment screw 4, and the size of the implant is
dependent on where in the patient’s jawbone it is to be implanted. Therefore,
the diameter of the abutment screw 4, and consequently the hole through the
abutment part 3, may vary between approximately 1.5 to 5 mm.

When implanting a dental implant according to the inventive concept, a
fixture is first inserted into a borehole in the patient’s jawbone. Thereafter the
lower hexagonal portion of the abutment part 3 is inserted into the corre-
sponding opening of the fixture in such a manner that it becomes rotationally
locked in relation to the fixture part 5. The abutment screw 4 is thereatfter in-
serted into the bore 17 extending through the abutment part 3. An operator
thereafter, by means of the notches 13, threadingly secures the lower portion
of the abutment screw 4 with the corresponding portion of the fixture part 5.
Thereafter a coronal component may be mounted and secured to the abut-
ment structure 2.
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It will be appreciated that the invention has been illustrated with reference to
exemplary embodiments and that the invention can be varied in many different ways

within the scope of the appended claims.
Where the terms "comprise”, "comprises", "comprised” or "comprising" are

used in this specification (including the claims) they are to be interpreted as specifying
the presence of the stated features, integers, steps or components, but not precluding

the presence of one or more other feature, integer, step, component or group thereof.

OCocument3 doc
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The claims defining the invention are as follows:

1. An abutment structure for use in a dental implant adapted to support a
cement-retained coronal component, wherein said abutment structure is adapted to
be supported by a fixture part of said implant, said abutment structure comprises at
least an abutment part and an abutment screw, said abutment part comprises at least
a tissue extending portion and a crown engaging portion with an axial extension,
wherein said abutment part is adapted to be fixed to said fixture part by said abutment
screw, and wherein said abutment part has an axial extension such that when said
abutment part is fixed to said fixture part by said abutment screw, a coronal end
portion of said abutment screw will be positioned coronally of a coronal end portion of

said abutment part.

2. An abutment structure according to claim 1, wherein said abutment
screw comprises drive means arranged at a coronal end surface of said abutment
screw, and wherein said coronal end surface is substantially perpendicular to the axial

direction of said abutment screw.

3. An abutment structure according to any one of claims 1 or 2, wherein

said abutment screw comprises a substantially cylindrical coronal portion.

4, An abutment structure according to any one of claims 1 to 3, wherein
said drive means of said abutment screw, by which said abutment part is adapted to

be fixed to said fixture part, comprises at least one notch.

5. An abutment structure according to any one of claims 1 to 4, wherein
said coronal end portion of said abutment screw, which in an assembled state
extends coronally of said abutment part, is arranged for supporting a coronal

component.

6. An abutment structure according to any one of claims 1 to 5, wherein at
least a portion of said abutment part has a conical shape tapered at least in a coronal
direction of said abutment part.
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7. An abutment structure according to any one of claims 1 to 6, wherein at
least a portion of said abutment screw has a conical shape tapered at least in a

coronal direction of said abutment screw.

8. An abutment structure according to any one of claims 1 to 7, wherein
said abutment part is provided with an internal bore extending in the axial direction of
said abutment part, wherein said bore is provided with a tapering portion, which
portion tapers in the apical direction of said abutment part.

9. An abutment structure according to any one of claims 1 to 8, wherein
said abutment part comprises a bore, extending substantially in the axial direction of
said abutment part, wherein said bore is adapted for receiving said abutment screw.

10.  An abutment structure according to any one of claims 1 to 9, wherein
said abutment part or said abutment screw is provided with a snap fitting arranged for

engagement with a coronal component.

11.  An abutment structure according to any one of claims 1 to 10 wherein at
least a part of said abutment part, which is intended for supporting a coronal
component, is provided with means for increasing the retention capability of said

abutment part.

12.  An abutment structure according to any one of claims 1 to 11, wherein
said abutment part is provided with one or more rotational stops for preventing an

attached coronal component from rotation.

13.  An abutment structure according to any one of claims 1 to 12, wherein
at least a portion of an outer circumference of said abutment part, which is intended

for supporting a coronal component, has a non-circular outline.

14.  An abutment structure according to any one of claims 1 {o 13, wherein
said coronal end portion of said abutment screw, that in an assembled state of a
dental implant is extending coronally of a coronal end portion of said abutment part,

has a length of 1 — 7 mm in the axial direction.
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15. An abutment structure according to any one of claims 1 to 14, wherein
the portion of said abutment part that during use may be in contact with a coronal
component attached to said dental implant has a length of 1 — 5 mm in the axial

direction.

16. An abutment structure according to any one of claims 1 to 15, wherein
the portion of said abutment part that during use may be in contact with a coronal
component attached to said dental implant has a length of 2 — 2.5 mm in the axial

direction.

17.  An abutment structure according to any one of claims 1 to 16, wherein
the total length of the portion of the abutment part and the portion of the abutment
screw that during use may be in contact with and support a coronal component is 3 —

8 mm in the axial direction.

18.  An abutment structure according to any one of claims 1 to 17, wherein
said coronal end portion of said abutment screw is arranged to, in an assembled
state, be extending at least 1 mm coronally of said coronal end portion of said

abutment part.

19.  An abutment structure according to any one of claims 1 to 18, wherein
the diameter of said bore extending in the axial direction of said abutment part is 15

to 5 mm.

20. An abutment structure according to any one of claims 1 to 19, wherein
the diameter of said bore extending in the axial direction of said abutment part is 2 to

4 mm.

21, Use of an abutment structure according to any one of claims 1 to 20, for

supporting a coronal component in a patient’s oral cavity.
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22. A dental implant for supporting a cement-retained coronal component,
said implant comprising a fixture part forming an apical bone contact part of said
implant, and an abutment structure according to any one of claims 1 - 20.

23. A dental implant according to claim 22, wherein said coronal end portion

of said abutment screw forms a coronal end portion of said dental implant.

24. A dental implant according to any one of claims 22 or 23, wherein said
abutment screw is arranged to, in said assembled state of said dental implant, extend
in a bore arranged in said abutment part and said fixture part, respectively.

25 Use of a dental implant according to any one of claims 22 to 24 for

supporting a coronal component in a patient's oral cavity.

26. An abutment structure substantially as hereinbefore described with

reference to the accompanying drawings.
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