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Abstract

An implant, particularly a dental implant is provided, having an anchoring region (12) for
anchoring in a bone, which preferably includes a thread (14) for screwing in the bone, and
a fastening region (22) for attaching a supra-construction, wherein an abutment region
(16) adjoins the anchoring region (12), the abutment region (16) having a guide structure
with a plurality of outwardly projecting ridges (18) provided thereon, and preferably,
grooves (20) being formed between the ridges (20). The gquide structure of the anchoring

region (12) allows a better osseointegration and counteracts periimpiant bone loss.
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Dental Implant

[0001] The invention relates to an implant, in particular a dental implant, with an
anchoring region (12) for anchoring in a bone, which preferably has a thread (14) for
screwing into the bone, and with a fastening region (22) for fastening a supra-

construction.
[0002] Dental Implants are in use in dentistry for decades.

[0003] Generally, dental implants are provided with an anchoring region having
a threaded section, which is designed for screw-fastening in the bone. Further, a dental

implant generally has a fastening region whereto a supra-construction can be secured.

[0004] In one-piece iImplants, an extension (also referred to as an abutment) is
provided, which protrudes from the anchoring region and to which supra-constructions can
be attached. In the case of two-piece implants, a specifically designed recess is provided,

to which an abutment can be fastened by screws or through form-fit.

[0005] Further, there are various constructions in which an additional thread is
provided at the upper end of the anchoring region, which is finer than the thread in the
lower region (Specifically, compare EP 2 656 813 A1, DE 10 2012 105 873 A1, WO
2014/091345 A2, WO 2003/015654 A1), or, which is coarser than the thread in the lower
part of the anchoring region (Ep 1 764 060 A1).

[0006] According to WO 2003/015654 A1, at the upper end of the anchoring re-
gion, which is provided with a self-tapping thread, a fine-thread section is provided, which

Is preterably also slightly conical.

[0007] Through the fine thread section, the problem of bone resorption can be

mitigated.
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[0008] Several factors play a role in the long-term stability of implants. A suffi-
cient osseointegration should be improved by a specific microstructure of the outer
surface of the implant, wherein a semi-rough surface, produced by, for example, sand-
blasting, is advantageous. Even if the implant is initially well osseointegrated, there Is
often a noticeable pre-implant bone loss in course of time, due to which the long-term

stability of the implant is impaired.
[0009] To this end, there have been on convincing approaches.

[0010] Addressing the current background, the invention is based on the objec-
tive of disclosing an implant which results in improved osseointegration, and which leads

to minimum pre-implant bone loss.

[0011] The problem is solved by an implant, specifically a dental implant with an
anchoring region for anchoring in a bone, which preferably has a thread for screwing into
the bone, and with a fastening region for fastening a supra-construction, wherein an
abutment region adjoining the anchoring region is provided, which has a guide structure

with multiple outwardly projecting ridges on its outer surface.
[0012] The objective of the invention would be achieved in this manner.

[0013] It has been shown that the guide structure in the abutment region, with
multiple outwardly projecting ridges, improves the osseointegration on one hand, reduces
the pre-implant bone loss on the other end. The guide structure allows the bone tissue to
grow or accumulates along the abutment region. To ensure a continuous bone accumula-
tion, a broad area of bone is required. For this, the guide structure provides the neces-

sary prerequisites.

[0014] According to another embodiment of the invention, a respective groove

IS formed between adjoining ridges.
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[0015] According to an embodiment, the ridges extend at an angle to the longi-
tudinal axis of the implant, which lies between 0° and 80°, preferably between 10° and 70°,

more preferably between 20° and 60°, particularly preferably 35° and 55°.

[0016] This implies that the ridges can extend parallel to the longitudinal axis of
the implant, or at a large or small angle to the longitudinal axis.

[0017] In contractto the threaded structures known in the prior-art, the currently
disclosed guide structure is not a thread. Threads cited in the prior-art are single-start
threads with self-locking. Even if the guide structure in accordance with the invention
would be intérpreted as a multi-start thread, it differentiates itself from the threads known
in the prior-art due to its multi-start feature. Additionally, in contrast to the threads in the

prior-art, the self-locking feature is absent.

[0018]  Self-locking does not require a considerably large pitch angle. The
ridges of the guide structure can extend deviating from a path parallel to the longitudinal
axis of the implant (i.e., at an angle of 0 to the longitudinal axis of the implant) angle at a
maximum of 80° to the longitudinal axis of the implant, but significantly lower, with a

maximum of 70° or 60°, not making self-locking possibie.

[0019] In a further embodiment of the current invention, at least six, preferably
at least ten, more preferably about 12 to 40 ridges are arranged along the outer surface of

the abutment region, at reqular or even intervals with respect to one another.

[0020] In contract to a multi-start thread structure, the guide structure of the

abutment region is provided with at least six or more ridges.

[0021]  According to a further embodiment of the invention, the ridges extena

helically or spirally along the outer surface of the abutment region.

[0022] In this manner, the ridges extend without interruption along the outer

surface of the abutment region.
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[0023] Further, the ridges can be inclined in a similar direction as a thread with-
in the anchoring region, opposite to the longitudinal axis of the implant. Basically, an

inclination in a reverse direction is also possible.

[0024] According to a further embodiment of the invention, in a planar devel-
opment of the abutment region, the ridges extend convexly from the anchoring region,
towards the end of the abutment region (coronal end) located distal to the anchoring

region.

[0025] In such an embodiment, too, an augmentation can be secured through a

screw movement, over the abutment region.

[0026] [n accordance with another embodiment of the invention, the abutment

region has a convex or a conical outer contour.

[0027] Such an embodiment has an advantage that only a linear or an inter-
rupted linear contact region to the bone is provided, due to which the accumulation of the

bone can be facilitated.

[0028] Ina modification to the above-mentioned uninterrupted structure of the

ridges, these ridges can also be interrupted.

[0029]  According to a further modification of the invention, the ridges are built
formed from a series of projections, which are arranged along a line.

[0030] The osseointegration hereby can be further improved, since an overall
improved implantation of the bone structure can be achieved and locally elevated surface

pressures are diminished.

[0031] According to a further modification of the invention, a first sequence of
ridges extends parallel to one another along the abutment region, around the entire outer

circumference, which is adjoined by a second sequence of ridges also extending parallel
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to one another along the entire outer circumference of the abutment region, where the

second sequence of ridges is aligned or staggered to the first sequence of ridges.

[0032] According to a further embodiment of the invention, individual ridges are
arranged at an offset relative to one another along the outer circumference, though

arranged paraliel to one another.

[0033] In a further modification of the invention, individual interrupted ridges are
arranged between adjacent uninterrupted ridges.

[0034] In a further modification of the invention the individual ridges are ar-

ranged at an angle to one another in a regular pattern along the outer surface.

'[0035] All of the embodiments mentioned herein are adapted to support im-

proved osseointegration and reduqe the peri-implant bone loss.

[0036] According to a further embodiment of the invention, the abutment region

is providedto protrude from a borehole in the bones.

[0037] Inthis mannef, the bone can attach itself well to the implant, in the
abutment region adjacently adjoining the anchoring region, outside the screwed region,

the screwed region being formed by the thread of the anchoring region.

[0038] According to a further embodiment of the invention, the abutment region

Is provided for anchoring an augmentation.

[0039] The augmentation can be arranged around the abutment region, or ac-

cording to its structure, can be fixed to a certain manner .

[0040] The attachment of the augmentation to the abutment region is, therefore,
advantageous when the bone strength is no longer sufficient to accommodate the mini-

mum length of the implant, which is approximately 8 to 12 mm. Further, the abutment
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region is optimally suited and adapted to ensure safe osseointegration of the augmenta-
tion. '

[0041]  According to a further embodiment of the invention, the grooves exhibit a
depth lower than the starts of a thread at the anchoring region.

[0042] It has been shown that a relatively small depth of the grooves is particu-
larly advantageous for favorable osseointegration.

[0043] According to a further embodiment of the invention, the outer circumfer-

ence at the anchoring region is greater than or equal to the outer circumference at the

abutment region.

[0044] In this manner, when the implant is screwed in by means of the thread
provided at its anchoring region, it is avoided that the abutment region also cuts into the

bone. In this way, an optimal osseointegration at the abutment region is accomplished.

'[0045] The implant in accordance with the invention can principally be designed
either as a one-piece or a multi-piece implant. When it is designed as a double-piece
implant, the fastening region preferably has a recess with fastening element for fastening
an abutment.

[0046] Herein, an internal thread or at least one form-fitting element can be
provided in the recess, for fastening an abutment.

[0047] In this case, the recess preferably extends outwardly from one end of
the abutment region into the abutment region.

[0048] On the other hand, if the implant is designed as a one-piece implant, the
fastening region protrudes outwards from the abutment region, and is designed as one-

piece with the abutment region and the anchoring region.
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[0049]  Stated otherwise, the fastening region is designed as an abutment,

which protrudes outwardly from the abutment region.

[0050] The implant preferably consists of ceramic, in particular of a zirconium

oxide ceramic.

[0051] It has been found that surfaces with a particularly good osseointegration
can hereby be provided. Also, such a material selection is particularly suitable for recon-
structions in the anterior tooth area, as the color of the ceramic, such as zirconium oxide

ceramic, strongly matches the natural tooth color.

[0052] In an alternative embodiment, the implant consists of a metallic materi-
al/alloy, in particular a titanium alloy. The implant may also consist of various alloys or
gradient materials. Further, it is also possible to manufacture in 3D-printing from metal or

ceramic.

[0053] This yields in a very good mechanical stability and ease of manufactur-
ing. '

[0054] According to a further embodiment of the invention, the implant is
roughened on its outer surface, in particular mechanically by means of a radiation treat-
ment, chemically by means of an etching treatment, or thermally by means of a laser

treatment or through plasma treatment.

f0055] Additionally, the implant can be a chemically activated on its outer sur-
face, in particular by means of an etching treatment or by application of a substance

having affinity to bones.

[0056] By means of such surface treatment, including the treatment of the out-
er surface of the anchoring region and the abutment region, a substantially improved

osseointegration can be achieved.
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[0057] According to a further embodiment of the invention, the anchoring region
has a first length in axial direction and the abutment region has a second length in the

axial direction, wherein the first length is at least as large as the second length.
[0058] Herein, the first length can also be larger than the second length.

[0059] Here, preferably the second length can be approximately between 3 to

10 mm., wherein the cumulative length of the anchoring region and the abutment region

can be atmost15 mm.

[0060] Depending on the application, this is the optimal iength for the abutment

region.

[0061] Finally, the ridges can either have a flattened or rounded at their outer

surface.

[0062] This also supports accumulation of the bone.

[0063] Further, the invention provides a method for implanting an implant, com-

prising the following steps:

- Producing a recess in the bone which is adapted for receiving the an-

- choring region, in particular by drilling, ultrasonic cutting or laser cutting;

- screwing the implant into the bore in such a way that the abutment re-
gion either terminates at the bone level or protrudes beyond the bone only by a

small amount, preferably by about 0.5 mm to 2 mm.

[0064] This variant is particularly preferred when sufficient bone-substance is

available and no reinforcement through an augmentation is required.
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[0065] On the other hand, if a reinforcement through an augmentation is re-
quired, the implantation can occur In the following manner:

- Forming a recess in the bone by drilling, ultrasonic cutting or laser cut-

ting, the recess being adapted to receive the anchoring region;

- Anchoring the implant into the bone in a manner that abutment region
protrudes beyond the bone by a small amount, preferably by about 1 mm to 10

mm., more preferably by 3 mm. {o 10 mm;
- Securing an augmentation in the abutment region.

[0066] It is obvious that the features of the invention mentioned above can not
only be used in the particular combination indicated but also in other combinations and

variations without departing from the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

‘[0067] Further features and advantages of the invention will emerge from the

following description of preferred exemplary embodiments with reference to the drawing,

wherein:

Fig. 1 is a perspective view of a first embodiment of an implant according to the invention;

Fig. 2 depicts a first possibility of integration of the implant to a jaw bone with an addition-

ally applied augmentation and a supra-construction;

Fig. 3 depicts a second possibility of integration of the implant in the jaw, without addition-

al augmentation;
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. 4 is a simplified side-view of a further embodiment of the implant in accordance with

the invention;

. 5 is a side-view of a further modification of the implant, in accordance with the inven-

tion:

. B is a side-view of another embodiment of an implant in accordance with the inven-

tion;

. 7 i1s a side-view of a further embodiment of the implant in accordance with the inven-

tion:
. 8 is a side-view of another embodiment of the implant, according to the invention;

. 8 provides yet another side-view of another embodiment of the implant, according to

the invention:

. 10 is a further modification of an implant in accordance with the invention, wherein

only the abutment region is depicted in a planar development;

. 11 is a perspective view of a further embodiment of an implant in accordance with the

invention,
. 12 is a side-view of the implant shown in Fig. 11;
. 13 is a side-view of a further modification of the implant depicted in Fig. 11; and

. 14 is a side-view of yet another modification of the implant according to Fig. 11.

10068] Fig. 1 shows a perspective, enlarged view of a first embodiment of an

implant in accordance with the present invention.
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[0069] The implant 10 includes an anchoring region 12 with a self-tapping
thread, which is provided for screwing the implant 10 into a suitable recess In the jaw-

bone, the recess being usually produced by a bore, or by means of a laser, for example.

[0070] An additional region immediately adjoins the anchoring region 12, which
Is referred to as the abutment region 16 herein. The abutment region is meant for sup-
porting a bone structure, to ensure good osseointegration, and simultaneously prevent a

pre-implant bone loss.

[0071]  Principally, the abutment region 16 has an outer diameter same or
slightly smaller than the anchoring'region 12. A guide structure is provided on the outer
surface of the abutment region 16, which, in the illustrated case, has multiple outwardly
projecting or protruding ridges 18, which are arranged parallel to one another and extend
in a spiral fokm around the outer surface. A groove 20 is formed between respective
adjacent ridges 18. In the currently depicted case, for example, there are 15 ridges
arranged at reqular intervals along the outer surface, in a helical manner. The depth of the
grooves 20 on the abutment region 16 herein is considerably less than the depth of the

thread 14 on the anchoring region 12.

[0072]  The abutment region 16 is specially designed to facilitate and support
the deposition of bone tissue. A screwing into the bone is achieved only with the anchor-
ing region. To the contrary, the abutment region 16 can project outwards over the bore of
the bone. Therefore, it can either be used to allow an accumulation of the bone tissue
over its guide structure, or, can be used to attach an augmentation, through which an

insufficient bone depth is compensated.

[0073] It has been shown that a particularly good osseointegration is ensured
by the grooves 20 of small depth. Press-fit in the area of the abutment region 16 is
avoided. This results in a significantly better pressure distribution relative to the adjacent
bone, compared to the case with the thread in the anchoring region 12. The ridges 18 on
the abutment region 16 do not form a thread, as is already known with some conventional

implants. Even if one considers the anchoring region 12 with its ridges 18 as a multi-pass
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thread, it should be noted that in this case a large number of threads would be present, 15

in the current example, which is not known in the prior art.

[0074] Additionally, the angle o between the longitudinal axis 34 of the implant

and the ridges 18 is so small that no self-locking occurs (compare Fig. 4).

[0075] The implant 10 fu_rther has a fastening region 22, provided for receiving
an abutment (not shown). In the implant 10 according to Fig. 1, the fastening region 22
has a recess 23, which extends from one end face of the abutment region 16 into the
abutment region. An internal thread 24 is provided on the inner surface of the recess 23,
which serves to screw an abutment. It is understood that instead of an internal thread 24,
suitable form-fitting elements can also be provided in order to fasten an abutment, by
producing a form-fit during screwing in, as is known in numerous embodiments in the prior

art.

[0076] The implant may consist of metal or ceramic, for example zirconium ox-
ide or of a titanic alloy. The outer surface of the implant is preferably suitably roughened,
for example through a radiation treatment using corundum, or is chemically treated by
means of an etching, for example, in order to achieve a surface particularly having an

affinity to bones.

[0077]  Fig. 2 depicts a possible application area of the implant 10 on a jaw-
bone.

[0078] A bore 27 has been inserted into the jawbone 26, into which the implant
10 Is screwed by means the thread 14 on the anchoring region 12. The abutment region
16 projects outwards from the bone 26. An augmentation 28 was attached directly
adjacent to the abutment region 16, which can be supported, when appropriate, through a
certain screw movement when being placed on the ridges 18. A supra-construction 30 in
the form of a crown is applied on the abutment region 16, which can occur by, for exam-
ple, with the interposition of an abutment in accordance with the embodiment depicted in

Fig. 1, when the implant is built as a two-piece implant.
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[0079] Alternatively, the implant can also be designed as a one-piece implant,
wherein the fastening region 22 is formed as a single-piece along with the abutment
region 16 and the anchoring region 12, as shown in Fig. 3. In such a case, the fastening

region 22 forms the abutment itself, to which a crown or any other supra-structure 30, as
shown, can be attached.

[0080] No augmentation is used in the embodiment according to Fig. 3, since

the depth of the bone herein is sufficient to directly receive the implant. The gingiva

immediately adjoins the bone 26 and reaches the outer end of the abutment region 16 on
successful implantation.

[0081] The abutment region 16 improves the level of osseointegration and also
inhibits pre-implant bone loss.

[0082] The length of the bore 27 in Fig. 3 is dimensioned in such a manner that
the entire implant 10, including its anchoring region 12 and the abutment region 16, is
completely accommodated within the bore 27, and only the fastening region 22 of the
implant 10 protrudes/extends outwards from the bone 26. Therefore, the length of the
bore 27 is designed in such a way that the implant 10 terminates at the end of the abut-

ment region 16, approximately at the level of the bone 26 (“Bone-Level”), or maximally by

a small amount above the bone level, which may be 0.5 {o 1 millimeters.

[0083] The diameter of the implant 10 in the abutment region 16 is, therefore,
preferably, slightly smaller than its diameter in the anchoring region 12, so that when the
implant 10 is screwed-in with its thread 14 in the bore 27, between the abutment region 16

and the bone 26, there is no or substantially minimal surface pressure. Preferably, a

small gap remains so that the bone can grow and accumulate along the guide structure of
the abutment region 16, towards the implant 10.

[0084] Different variants of the implant according to the invention are explained
below with reference to Fig. 4 to Fig. 10.
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[0085] Herein, corresponding reference numerals are used for corresponding
elements.

[0086] Fig. 4 depicts an implant 10a according to the invention, wherein the
abutment region 16 is slightly smalier than in the embodiments described above. Such a
smaller region is specifically advantageous in cases where the implant 10a is to be used
directly for implantation, without an additional augmentation. In this case, the implant 10a
is preferably screwed into a drill hole in the jawbone in such a manner that the abutment
region 16 protrudes by a small amount of about 0.5 to 2 mm. The bore can also be
designed in such a way that the abutment region 16 still partially protrudes into the
borehole, and either does ndt protrude at all, or, protrudes by a very small amount over
the edge of the bone 6.

[0087] In Fig. 5, a side view of an implant in accordance with another embodi-
ment of the invention is depicted and is designated overall by numeral 10b. In this case,
instead of uninterrupted ridges in the abutment region 16, ridges 18b are provided, which
are formed by a series of projections arranged along a line. The ridges 18b formed by the
as individual projections, are‘ arranged parallel to one another, similar to the case in the

embodiments above.

[0088] Fig. 6 depicts another modification of an implant according to the inven-
tion, which is indicated by numeral 10c. Here, the fastening region 22 adjoins the body
section 18b, and is designed as an outwardly protruding abutment. This is, therefore, an

implant designed as one-piece.

[0089] In a modification to the previously described embodiments, the abutment
region 16 has a series of interrupted ridges 18c, which each extend over the entire length
of the abutment region 16, and parallel to each other at uniform intervals over the entire

outer circumference of the abutment region 16.

[0090] Fig. 7 illustrates a further modification of an implant according to the in-

vention, denoted generally by numeral 10d. In the shown embodiment, the abutment
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region 18 includes a sequence of uninterrupted ridges 18, wherein shorter ridges 18d are
arranged between the adjacent ridges 18, which extend likewise parallel to the remaining

ridges 18. The shorter ridges 18d also extend likewise parallel to ridges 18.

[0091]  Fig. 8 depicts another modification of an implant according to the inven-
tion, indicated altogether by numeral 10e. Herein, two sequences of roughly, equally
sized ridges 18e are provided over the surface of the abutment region 16. A first se-
quence of ridges 18e extending parallel to one another is provided over a first half of the
abutment region 16. Similarly, a second sequence of ridges 18e arranged parallel to one
another over a second half of the abutment region, and can either be aligned with or at an

offset to the first ridges 18e.

[0092] Fig. 9 finally illustrates a further embodiment of an implant in accordance
with the present invention, indicated altogether by numeral 10f.

[0093] Herein, the abutment region 16 is provided with a number of ridges 18f
over its surface, arranged in a regular pattern along the outer circumference, the ridges

18f being arranged at an angle to, and at an offset to one another.

[0094] Fig. 10 shows a yet another modification of an implant in accordance
with the present invention, designated altogether by numeral 10g. Herein, only a planar
development of the abutment region 16 with the adjoining anchoring region 12 is shown in
the form of an enlarged view. While in the embodiment shown in Fig. 1, the ridges 18
extend linearly in the development, or extend outwards from the anchoring region 12 in
their inclination, towards the end of the abutment region 16, I.e., concave, the ridges 18g
according to Fig. 10 are exactly reversed, i.e., convex, with respect to the end of the
implant 10g located distal to the anchoring region 12. in such an embodiment, too, an

augmentation can be attached via a screw movement to the abutment region 16.

[0095] Fig. 11 and Fig. 12 depict an embodiment of the implant, designated al-
together by 10h, which is slightly different from the embodiment according to Fig. 1.
Herein, the shape of the thread in the anchoring region 12 is slightly modified. The shape
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of the ridges 18 in the abutment region 16 is also slightly modified. In particular, the

ridges 18h do not taper radially outwards, as is the the case with customary threads, but

have a flat outer surface.
[0096] This supports an improved osseointegration.

[0097] Fig. 13 is a further modification of the implant according to Fig. 11 and
12, which is designated altogether by numeral 10i. Herein, the abutment region 16 has a

convex outer contour.

[0098] A reverse case of an implant having an abutment region 16 with con-

cave contour is also conceivable, as shown by the implant 10j depicted in Fig. 14.

[0099] Due to the concave or convex outer contour, there is only a point or line-
ar contact with the bone, with interruptions in the region of the grooves between the ridges
18.

[00100] Thus, the bone can easily accumulate to the surface in the abutment re-

gion 16.

[00101] Further modifications of the guide structure of the abutment region 16

are also conceivable.
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Claims

Implant, in particular a dental implant, comprising an anchoring region (12) for
anchoring into a bone (26), the anchoring region (12) preferably having a thread
(14) for screwing into a bone, and a fastening region (22) for fastening a supra-
construction (30), characterized through an abutment region (16) adjoining the an-
choring region (12), the abutment region (16) having a guide structure with a plu-
rality of outwardly projecting ridges (18, 18a, b, c, d, e, f, g, h) provided on its outer

surface.

The implant of claim 1, characterized in that a respective groove is formed be-

tween adjacent ridges (18, 18a-e, h).

The implant of claim 2, characterized in that the ridges (18, 18a-e, h) extend at an
angle (a) to a longitudinal axis (34) of the implant, the angle lying between 0° and
80°, preferably between 10° and 70°, more preferably between 20° and 60°, and

even more preferably between 35% and 55°.

The implant of claim 2 or 3, characterized in that at least six, preferably at least
ten, and more preferably 12 to 40 ridges (18, 18a-e, h) are arranged and extend
along the outer surface of the abutment region (16), wherein the ridges are ar-

ranged at regular intervals to each other.

The implant in accordance with one of the preceding claims, characterized in that
the ridges (18, 18a, b, ¢) extend helically, in particular spirally along the outer sur-
face of the abutment region (16).

The implant in accordance with one of the preceding claims, characterized in that

the ridges (18, 18a, h) extend without interruption along the outer surface of the

abutment region (16).
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The implant in accordance with one of the preceding claims, characterized in that

the ridges ((18, 18a-e, h) are inclined in the same direction as a thread (14) on the

anchoring region (12) respective to the longitudinal axis (34) of the implant.

The implant in accordance with one of the claims 1to 6, characterized in that the
ridges (18, 18a-e) are inclined in the opposite direction as a thread (14) on the an-

choring region (12) respective to the longitudinal axis (34) of the implant.

The implant in accordance with one of the preceding claims, characterized in that

in a planar development of the abutment region (16), the ridges (18g) extend con-

vexly from the anchoring region (16) towards the end of the abutment region (16)

located distally from the anéhoring region (12).

The implant in accordance with one of the preceding claims, characterized in that

the abutment region (16) has a convex or a concave outer contour.

The implant in accordance with one of the preceding claims, characterized in that

the ridges (18b, 18¢, 18d, 18e, 18f) are interrupted.

The implant of claim 11, characterized in that the ridges (18b) are formed as a

series of projections arranged along a line.

The implant of claim 11, characterized in that a first sequence of ridges (18e) is

arranged paraliel to one another along the entire outer circumference, along the
abutment region (16), and a second sequence of ridges (18e) is arranged parallel
to one another, along the entire circumference of the abutment region (16), where-
in the second sequence of ridges (18e) aligns with, or is positioned at an offset to

the first sequence of ridges.

The implant of claim 11, characterized in that the individual ridges (18e) are

arranged parallel to, and at an offset to one another, along the outer circumfer-

ence.
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The implant of claim 11, characterized in that individual interrupted ridges (18d)
are arranged between adjacent uninterrupted ridges (18).

The implant of claim 11, characterized in that the individual ridges (18f) are ar-

ranged in a regular pattern angular to one another along the outer circumference.

The implant in accordance with one of the preceding claims, characterized in that

the abutment region (16) is adapted to project through a bore hole in a bone.

The implant of claim 17, characterized in that the abutment region (16) is designed

for anchoring of an augmentation (28).

The implant in accordance with one of the preceding claims, characterized in that

the grooves (20) have a lower depth than the starts of a thread (14) on the anchor-

INg region (12).

The implant in accordance with one of the preceding claims, characterized in that
the outer circumference of the anchoring region (12) is larger than or equal to the

outer circumference of the abutment region (16).

The implant in accordance with one of the preceding claims, characterized in that

the fastening region (22) has a recess (23), the recess having a fastening element
for fastening an abutment.

The implant of claim 21, characterized in that an internal thread (24) or at least a

form-fitting element is provided in the recess (23), for fastening an abutment.

The implant of claim 21 or 22, characterized in that the recess (23) extends from

one end of the abutment region (16) into the abutment region.

The implant in accordance with one of the claims 1 to 20, characterized in that the

fastening region (22) projects outwards from the abutment region (16) and is de-
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signed as a one-piece along with the abutment region (16) and the anchoring re-
gion (12).

The implant in accordance with one of the preceding claims, and being formed of a

ceramic material, in particular of zirconium oxide ceramic.

The implant in accordance with one of the claims 1 to 24, and being formed of a

metal, in particular of a titanium alloy.

The implant in accordance with one of the preceding claims, characterized in that

the implant is roughened on its outer surface, in particular mechanically by means

of a radiation treatment; chemically by means of etching, or thermally by means of

a laser treatment.

The implant in accordance with one of the preceding claims, characterized in that

the outer surface of the implant is chemically activated through etching treatment

or application of a substance having affinity to bones.

The implant in accordance with one of the preceding claims, characterized in that
the anchoring region (12) has a first length in the axial direction and the abutment
region (16) has a second length in the axial direction, wherein the first length is at

least as large in magnitude as the second length.

The implant of claim 29, characterized in that the first length is greater than the

second iength.

The implant of claim 27 or 28, wherein the second length lies approximately
between 3 and 10 millimeters, wherein the total length between the anchoring re-
gion (12) and the abutment region (16) preferably amounts to a maximum of 15

millimeters.
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The implant in accordance with one of the preceding claims, wherein the ridges

(18h) have a flattened outer surface.

A method of implanting an implant of one of the preceding claims, the method

comprising:

- forming a recess (27) in the bone (26), the recess (27) being adapted to

receive the anchoring region (12) and being particularly formed by drilling, ultra-

sonic cutting or laser cutting;

- anchoring the implant in the recess (27) in a manner that the abutment re-
gion (16) aligns approximately with the bone level, or projects over the bone level
by a small amount, the amount being preferably a maximum of 0.5 millimeter to 2

millimeters.

A method of implanting an implant according to one of the claims 1 to 32, the

method comprising:

- forming a recess in the bone (26), which is adapted to receive the anchor-

ing region (12), in particular by drilling, ultrasonic cutting or laser cutting;

- anchoring the implant in the bore (27), in a manner that the abutment re-

gion (16) protrudes beyond and above the bone by an amount preferably
between 1 and 10 millimeter; and

- - attaching an augmentation to the abutment region (16).
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