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IMPLANT, ARRANGEMENT COMPRISING AN IMPLANT. AND METHOD

FOR INSERTING SAID IMPLANT IN BONE TISSUE

Field of the Invention

The invention relates to a screw implant for insertion into a bore hole arranged in

bone tissue, said implant having a cancellous bone engagement portion, referred to as

cancellous portion, and a cortical portion having an axial length such that, when in-

stalled in the bore hole, the engagement of said cortical portion with the bone tissue

will generally be confined to the cortical bone tissue layer. Said cortical portion pre-

sents an outer surface which is threaded for accomplishing said engagement. It further

relates to an arrangement for facilitating insertion of a screw implant in bone tissue

including a screw implant and a bore hole. The invention also relates to a method of
inserting an implant into a bore hole.

Background of the Invention

Screw type implants are implants having outer surfaces being threaded and which are

used as anchoring members for different prostheses, such as dental and orthopaedic

prostheses. To this end, this type of implant is screwed into a bore hole arranged in
the bone tissue of a bone tissue structure at a site where a prosthesis is required. The
bore hole may be formed to a shape generally corresponding to the shape of the im-
plant, although slightly smaller in size. These implants may be provided with self-

cutting edges, so as to cut one or more internal threads in the inner wall of the bore

hole during the screwing in of the implant. If there are no self-cutting edges, the bore

must be internally threaded before insertion of the implant.

Bone tissue has two components, cancellous bone tissue and cortical bone tissue. The
major part of a bone is normally built up of the cancellous bone tissue, which is a
relatively soft tissue in the interior of the bone. The cortical bone tissue is harder and
normally forms a relatively thin layer surrounding the cancellous bone. Thus, in their
final position, screw implants of the type described would typically be in contact with
cancellous bone tissue along a larger part of its length, and with cortical bone tissue
only at a shorter portion at one end of the implant.

When a screw type implant is in anchored position in the bone tissue, a superstructure
for carrying a prosthetic part may be secured to the implant. In the case when a screw
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implant will be used to secure a dental prosthesis, the superstructure will typically

comprise an abutment or transmucosal component, which engages the implant to

bridge the gingiva overlaying the maxilla or mandible at the implant site. The pros-

thetic part, e.g. a crown, a bridge or a denture is then secured to the abutment. The

implant could also be formed integrally with a superstructure, such as a transgingival

component, on which for example a crown is directly secured.

A problem occurring when using many prior art screw type implants is referred to as

the bone resorption problem. Bone resorption is a term used for a process in which,

once an implant is installed in the bone tissue, the bone surrounding the implant tends

to degenerate. This is highly undesired, since a diminished amount of bone surround-

ing the implant will lead to diminished stability and sometimes result in failure of the

prosthesis. This is particularly the case because bone resorption primarily occurs in

the cortical bone, which, as mentioned above, is the hardest part of the bone. Once

bone resorption is a fact, secondary problems may also appear. Such secondary prob-

lems, particularly related to dental implants, are for example deposition of plaque,

resulting in inflammation in the gingival tissue surrounding the implant, or down-

growth of gingival tissue along the exposed end of the implant. Also, the aesthetic

appeal of the implant is undermined by bone tissue resorption, which is an important

drawback in particular when the implant is intended for dental applications since den-

tal prosthesis form part of the field of cosmetic surgery.

The biological causes of bone resorption are not yet completely understood. Accord-

ing to the inventors' belief, it is however important to ensure proper loading of the

implant, since both mechanical over-stimulation and under-stimulation of bone tissue

have been seen to cause bone resorption. Prior work by the inventors has been di-

rected towards the issue of developing an implant that transmit the axial loading ap-

plied thereupon in an appropriate way to bone. During this work, it has been found to

be relevant that the loading is distributed evenly to the adjacent bone tissue, meaning

that large stress concentrations or peaks are avoided.

WO 00/03657 (Astra Aktiebolag; Hansson) discloses a prior art screw type implant

having a cylindrical shaft, which is adapted in use to be embedded in bone tissue, and

which has an outer surface provided with a circumferentially-oriented roughness. The

circumferentially-oriented roughness has first and second axial sections with each

section comprising a series of circumferentially-oriented peaks which have a crest

and which are axially spaced apart by troughs. The axial spacing between the crests

of adjacent peaks in the first axial section is less than the axial spacing between the
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crests of adjacent peaks in the second axial section. The first and second axial sec-

tions of circumferentially-oriented roughness are adapted to provide the same or sub-

stantially the same pitch. The threads constituting the circumferentially-oriented

roughness are self-tapping. Further, the implant as described is to be substantially

completely submerged into the bone tissue and the top of the implant is flush with the

outer surface of the bone into which it is inserted.

In the above-mentioned implant, the first and second sections of circumferentially-

oriented roughness improve the ability of the implant to transmit load evenly to the

bone tissue in order to inhibit marginal bone resorption.

A disadvantage with the above-mentioned implant might be revealed when installing
it, as is common, into a bore hole. The size of the bore hole should be adapted so that
the implant can be screwed into the hole, using its self-tapping cutting edges to cut a
thread in the walls of the bore hole. The threads created in that way are useful for

holding the implant in place, thus increasing its stability and promoting the healing

process. Unfortunately, there is a risk that the surgeon, when having screwed the im-

plant into a position where it has reached the bottom of the bore hole, happens to con-
tinue screwing the implant. Naturally, the implant cannot be screwed further into the
bone from this position. Instead, the extra screwing merely rotates the implant in the
bore hole, while it remains at the same depth, which rotation causes destruction of the
previously cut internal threads in the bore hole. Without the internal threads, the sta-
bility of the implant is impaired. Less stability leads to longer healing time for the
implant, and an increased risk for secondary problems. Such a secondary problem,

being particularly problematic in dental applications is the formation of unwanted soft
connective tissue around the implant.

US 5 427 527 (Niznick) discloses other prior-art screw type implants. In for example
Fig. 1B (showing prior art in relation to the invention of the referenced patent) a cy-

3 0 lindrical implant is depicted having a smooth upper portion with an external hexago-
nal projecting head. The head portion is extending in a radial direction but only to a
diameter having about the same size as the outer diameter of the threads of the shaft
portion of the implant. Thus, this implant, although it is provided with some kind of
head portion, seems to be prone to the same risk of fracturing the threads in the bore
hole as the implant in WO 00/03657 (Astra Aktiebolag, Hansson) mentioned above.



In the same document, a conical implant is described (Fig. The angle of taper of the
N, implant is preferably between 10 and 30, and it is mentioned in the text that at least 

of the implant length should be conical. The implant is to be inserted into a cylindrical
Z bore hole in the bone tissue, being larger in diameter than a lower part of the implant

5 and smaller in diameter than an upper part of the implant. Thus, when the conical
implant is screwed into the cylindrical bore hole, the bone is spread about the upper part

of the implant, which is supposed to increase the amount of bone to which the implant
O have contact.IN

In US 5 427 527 (Niznick), the aim is to provide a conical implant to be used where
there is little or so thin bone that narrower implants have previously been used.

However, also in this prior art, the surgeon could easily continue to apply a growing
torque even after the implant has reached the end of the hole, thus turning it so as to
destroy the previously cut threads of the bore hole. Accordingly, this conical implant
may be prone to the same problem as described above in relation to the implant of WO

00/03657 (Astra Aktiebolag, Hansson).

Another disadvantage is that the conical shape of the implant causes a large amount of
bone to spread and consequently be subjected to extra loading. The idea is that this

should increase the stability of the implant. However, the extra loading might overload

the bone tissue, resulting instead in bone resorption and following poor stability of the

implant.

Summary of the Invention

At least one aspect of the present invention provides an implant that, in relation to

prior art implants, is easier to install in a correct manner. Especially it should diminish

the problem of threads being damaged at insertion of the implant. Further, the implant

should still be a well functioning implant in other important aspects, such as providing

stable primary fixation, initial stability and proper loading of the bone tissue while not

being prone to marginal bone resorption.

This may be achieved by a screw implant for insertion into a bore hole arranged in
bone tissue, said implant having a cancellous portion, and a cortical portion having an
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axial length such that, when installed in the bore hole, the engagement of said cortical portion with the
bone tissue will generally be confined to the cortical bone tissue layer. Said cortical portion presents an

N outer surface which is threaded for accomplishing said engagement, and has an outer design such that,
0 when
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being screwed into said bore hole under action of a screwing torque, said cortical por-

tion acts so as to increase the compression of the cortical bone tissue only, in essen-

tially radial directions of the implant, resulting in a distinct increase of the screwing
torque needed for screwing the implant, which increase is usable as an indication that

the implant is in place or nearly in place in the bore hole.

The term "cortical bone engagement portion" is used to define a portion of the im-
plant that, in an implanted state, would mainly be engaged with the cortical bone tis-

sue layer. For simplicity, the term will hereinafter in the description and in the claims

be referred to as "cortical portion". Similarly, the term "cancellous bone engagement

portion" will be referred to as "cancellous portion" and refers to a portion of the im-
plant that would mainly be engaged with cancellous bone tissue.

A first general idea of the invention is thus to provide an implant having a cortical

portion that, when being screwed into a bore hole under action of a screwing torque,
acts so as to increase the compression of the cortical tissue in generally radial direc-

tions. The increased compression results in a distinct increase of the screwing torque

needed for screwing the implant, said torque forming an indication that the implant is
in place or almost in place in the bore hole. Thus, the risk of inadvertent screwing of
the implant an extra turn is significantly diminished. In order to obtain said increase

of the compression the shape of the bore hole should preferably not follow the outer

contour of the cortical portion. For example, if the overall shape of the implant is cy-

lindrical, with a conical cortical portion, the bore hole could be entirely cylindrical.

However the bore hole may, as is usual, have a slightly smaller diameter than the can-

cellous portion.

The outer design of the cortical portion would be such that the outer volume of the
cortical portion per length unit of the implant is increased in relation to the outer vol-

ume of the cancellous portion per length unit of the implant. It should be noted that

already the cancellous portion, will, as it is gradually screwed into the bore hole,
compress the cortical tissue somewhat. However, the screwing in of the cortical por-

tion will increase the compression of cortical bone tissue, resulting in the desired in-
crease of torque needed to turn the implant.

The cortical bone tissue is hard enough to provide a perceptible change in screwing

torque, even if the compression is only slightly increased. However, the compression

must not be unnecessarily large, since there are indications that the cortical bone is
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sensitive to compression and might be damaged of too high amounts of compression.

Thus, the compression used should be a slight compression such that a distinct in-

crease of the screwing torque is achieved while the compression of cortical tissue is

held within acceptable levels.

Further, the total compression of bone tissue should be minimised. This is advanta-

geous, since over-compression may lead to bone resorption and weakening of the

tissue, leading to diminished initial stability of the implant. As mentioned above, it

has been found that a slight increase of the compression of the cortical bone only is

sufficient to achieve the desired distinct rise in screwing torque. Thus, there is no

need to increase the compression of other parts of the bone tissue. Also, in order to be

useful as an indication of the implant being in place or almost in place, the rise in

torque should not appear until the final stage of the insertion procedure of the im-

plant, that is, when the cortical portion of the implant is engaging the cortical bone.

Accordingly, it is advantageous that the axial length of the cortical portion is such

that the engagement of the cortical portion of the invention is generally confined to

the cortical tissue layer.

Another advantage resulting from the fact that increase of compression of the cortical

bone tissue only is used is that such a compression could be achieved by only a small

alteration of the outer shape of a cortical portion of a prior art implant. Thus, the

overall shape of the prior-art implant is not significantly changed by the provision of

a cortical portion as proposed in the invention. Consequently, advantages or alterna-

tives provided by existing implant shapes are not necessarily affected by the provision

of a cortical portion as in the invention upon them. This is particularly important in

order to take advantage of previous experiences and designs made to ensure that an

even load distribution is obtained around the implant in order to avoid bone resorp-

tion.

Another advantage is that the increased compression increases the pressure between

the implant and the cortical tissue just after implantation, resulting in more stable

primary fixation and increased initial stability of the implant. These factors facilitate

the bone tissue formation around the implant, diminish the risk of formation of un-

wanted soft connective tissue around the implant as well as the risk of bone resorp-

tion, and shorten the time for healing.
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For accomplishing the engagement of the cortical portion with cortical bone, the cor-
tical portion is provided with a threaded outer surface. With "threaded" is meant a
surface allowing the portion to function as a screw. Thus, any surface having a helical
arrangement fulfilling this purpose would be confined in the term "threaded", for ex-
ample a surface having a series of discontinuous protrusions, subsequently following
ribs or a conventional thread. At present, a surface presenting a conventional thread
seems to be the most advantageous alternative.

The threaded surface is useful in that its engagement with the cortical bone tissue will
increase the friction between the cortical bone and the implant, thus contributing to
the distinct rise in screwing torque needed when the cortical portion is screwed into
the bore hole. Owing to this effect, the compression of cortical bone tissue can be
held smaller that what would be necessary if a smooth surface was used, which is
advantageous as discussed above. Further, during screwing in of the implant, the
threaded surface urges the cortical portion down into the bore hole, compressing the
cortical tissue in essentially radial directions. Without the threaded surface, there
might be an increased risk that forces from the bone tissue which counteract the
screwing in of the cortical portion overcome the forces urging the cortical portion
downwardly. In that case, the screwing torque applied to the implant would act only
to rotate the implant, but not to advance it in a longitudinal direction, whereby inter-
nal threads cut in the bore hole may be damaged.

Another advantage with threaded surfaces is that they have been shown beneficial to
bone tissue ingrowth and are useful to enable proper load distribution to the surround-
ing bone tissue. Due to the load distribution function, they are useful to stimulate
bone growth and inhibit marginal bone resorption. Also, the threaded outer surface of
the cortical portion will contribute to the primary fixation and initial stability of the
implant.

Now returning to the definition of the cortical and cancellous portions of the implant.
Normally, an implanted screw implant is in contact with both cancellous bone tissue
and cortical bone tissue. However, since the cortical bone tissue constitutes a rela-
tively thin layer around the bone, the major part of the length of a screw implant will
be in contact with the cancellous bone. Thus, the length of the cortical portion of an
implant will be relatively short in relation to the implant length, as it should largely
correspond to the thickness of the cortical bone tissue layer. Said thickness varies
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with the type of bone, the implantation site, and individually from patient to patient. A normal

thickness would be around 0.5-1 mm to 3 mm.

When discussing cortical and cancellous tissue in this application, reference is made to normal

cases of bone tissue structures, as described above. There are however unusual cases, where the

bone comprises almost only cortical tissue. The unusual cases are the result of a process of

transformation of the bone tissue, which might occur in particular regarding the lower jaw of

patients that have used loose overdentures for a long time. The implant of the invention is

primarily designed to be useful for the normal cases, although it may also function when used

for the unusual cases.

Throughout the description and the claims, any reference to directional terms as "up" and

"down" and related terms such as top, bottom, below etc referring to the implant should be

interpreted as "up" meaning towards the head end or trailing end, i.e. the coronal end of the

implant, and "down" meaning towards the insertion end, i.e. the apical end of the implant. Thus

the "lower part" of the implant would refer to the part that would first be introduced into a bore

hole. Obviously, this does not constitute any restriction regarding in what actual directions the

implant may be implanted and used.

The cortical portion of an implant according to the invention would be positioned at the

uppermost end of the implant, so as to be in engagement with the cortical bone tissue when the

implant is in its final position.

The effect provided by the invention on the screwing torque may be more easily explained if

regarding the screwing torque needed to turn an implant as a function of the screwed in length of

the implant. Such a function for an implant according to the invention would present a first

portion having a first gradient, and a second portion having a second gradient being larger than

the first gradient. The first portion would generally correspond to the screwing in of the

cancellous portion of the implant according to the invention, while the second portion would

correspond to the screwing in of the cortical portion of the implant. The difference in gradient

between the first and second portion corresponds to the perceptible rise in screwing torque used

as an indication that the implant is or is soon to be in place.

Thus, in one aspect, the present invention provides a screw implant for insertion into a bore

hole arranged in bone tissue, said implant having a cancellous portion presenting an outer

surface, and a cortical portion having an axial length such that, when installed in the bore hole,

the engagement of said cortical portion with the bone tissue will generally be confined to the
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cortical bone tissue layer, said cortical portion presenting a conical outer surface being threaded

for accomplishing said engagement, and which has a conical taper such that said conical outer

surface forms a non-zero angle (ca) of less than 50 in relation to the outer surface of the

cancellous portion.

In some embodiments, the implant of the invention may be a generally cylindrical screw implant

for insertion into a cylindrical bore hole arranged in bone tissue, said implant having a cancellous

portion presenting a cylindrical outer surface, wherein said im-
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plant is provided with a cortical portion, having an axial length such that, when installed in the

Sbore hole, the engagement of said cortical portion with the bone tissue will generally be confined

Sto the cortical bone tissue layer, said cortical portion presenting a conical outer surface being

threaded for accomplishing said engagement and which has a conical taper such that said conical

outer surface forms an angle of less than 50 in relation to the cylindrical outer surface of the

cancellous portion.

CK, This embodiment of the invention is particularly useful since it regards a generally cylindrical

CK1 implant, which is the type of implant that have been most prone to inadvertent destruction of the

10 inner threads of the bore hole during installation.

So, there is provided a generally cylindrical screw implant to be inserted into a cylindrical bore

hole. According to the prior art, the cylindrical bore hole may have a slightly smaller diameter

than the cylindrical implant, such that internal threads may be formed on the inner walls of the

hole for engagement with the screw implant. According to the invention, the cylindrical implant

is provided with a cortical portion presenting a conical outer surface, forming an angle of less

than 50 in relation the cylindrical outer surface of the cancellous portion of the implant. Thus,

when screwed into the cylindrical bore hole in the bone, the cortical portion will likewise form

an angle of less than 5' in relation to the inner wall of the cylindrical bore hole, and thus

compress the cortical bone tissue surrounding it in generally radial directions.

It has surprisingly been found that the minor angle specified above will provide a conicity

resulting in a distinct rise in screwing torque being sufficient for the surgeon to feel and

appreciate as an indication that the implant is in place or soon to be in place. Nevertheless, the

angle is not so large that the cortical portion would harm the cortical bone by compressing it too

much. Also, since the axial length of the cortical portion is such that its engagement with bone

tissue is generally confined to the cortical tissue layer, there is no unnecessary compression of

bone in radial directions around the cancellous portion of the implant.

Another advantage with the specified small angle formed between the cortical portion and the

cancellous portion, and thus between the cortical portion and the inner wall of the cylindrical

bore hole is that, if such a cortical portion would be provided on a prior art implant, the overall

shape of the prior art implant need not to be significally altered. Consequently, advantages or

alternatives provided by the prior art implant shape are not necessarily affected. This is

particularly important in order to take ad-
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vantage of previous experiences and designs made to ensure that an even load distri-

bution is obtained around the implant in order to avoid bone resorption.

Regarding the expression "conical" outer surface regarding the cortical portion, it
should be understood as a general expression, the said conicity could be achieved by
various shapes, such as a regular cone or a funnel-shaped cone or even by a series of
discrete steps, as long as the increase in radial extension of each steps is not so large
as to risk unwanted compression of the bone in a longitudinal direction. Also, the
cortical portion could comprise two or more parts having different conicity. For ex-

ample, the cortical portion could comprise a lower conical part and an upper conical

part, wherein the outer surface of the lower part forms an angle of 1 with the outer
surface of the cancellous portion and the outer surface of the second part forms an
angle of 2° with the outer surface of the cancellous portion. In that case, both parts of
the cortical portion must fulfil the limitation regarding the angle, meaning that the
entire outer surface of the cortical portion forms an angle less than 5° in relation to
the outer surface of the cancellous portion. In other words, no part of the cortical por-
tion should have an angle in relation to the cancellous portion exceeding 

The angle formed between outer surfaces should be measured from mean values of
the surfaces profiles, respectively. For example, if a threaded surface is provided with
a screw thread profile having peaks and valleys, the mean value of the surface profile
is at half the peak-to-valley height.

The angle that the outer surface of the cortical portion is forming in relation to the
outer surface of the cancellous portion is less than preferably less than Advan-

tageously, the angle is in the range 0.5 to 50, preferably 0.5 to and most preferred
in the range 1 to 20. These small angles have been shown the most useful when it
comes to providing the desired perception of a rise in screwing torque, while keeping
the compression of the cortical bone tissue within acceptable levels.

The axial length of the cortical portion is selected so that the engagement of the corti-
cal portion with the bone tissue will generally be confined to the cortical bone tissue
layer and so that the cortical portion does not compress more tissue than necessary for
having the desired increase in screwing torque. A preferred length is less than or
equal to 3 mm, most preferably in the range 0.5-1.5 mm.
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The amount of compressed bone and the final screwing torque will be dependent on
both the angle of the cortical portion and its axial length. By varying those parame-

ters, the way in which the screwing torque increases may be slightly altered. For ex-
ample, a rather long axial length in combination with a rather small angle would give
a relatively gentle increase in screwing torque. A shorter axial length and a larger
angle would give a more sudden increase in screwing torque.

In an embodiment of the invention the cancellous portion is also provided with a
threaded outer surface that merges with said threaded outer surface of the cortical
portion, such that both threaded outer surfaces are engagable in a common inner
threaded surface of the bore hole. Thus, it is ensured that the inner threads that are
provided in the upper, conical part of the bore hole is maintained during the insertion
of the cortical portion, and despite the compression of the cortical bone, those inner
threads will still function so as to increase contact between bone tissue and the corti-
cal portion of the implant. Also, they will contribute to urging the cortical portion into
the bore hole and thus reduce the risk that the cortical portion acts as a counter ele-
ment as previously described. Finally, the two threaded surfaces merging with each
other ensures a smooth progression of the screwing in of the implant.

In order to further ensure that the threaded surfaces of the cancellous and the cortical
portion, respectively, may engage the same inner threads on an inner surface of a bore
hole, said threaded surfaces advantageously present the same lead.

The lead of a screw is defined as the distance advanced in a direction parallel to the
screw axis when the screw is turned one revolution.

For accomplishing a threaded surface, the surface is provided with at least one thread-
ing. A threading is here to be understood as the helical structure allowing the surface
to function as a screw, for example the series of discontinuous protrusions, the subse-
quently following ribs or the conventional thread. Thus, a threaded surface could be
provided with one or several threadings. A threading could extend over one or several
threaded surfaces. At the time being, the most advantageous threading seems to be a
conventional thread.

For example, a first threading may extend along the full axial length of the threaded
outer surface of the cortical portion in order to acquire maximal engagement of the
cortical portion with the cortical bone tissue.
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Also, a threading could extend uninterrupted over both the threaded surface of the

cortical portion and at least part of the threaded surface of the cancellous portion.

Thus, the above suggestions that the two threaded surfaces should merge with each

other and have the same lead are easily realised, in that the two threaded surfaces

share the same threading.

The implant could also be provided with two different threadings. For example, the

cancellous portion may have a threading being particularly suitable for engagement

with cancellous bone tissue, while the cortical portion has a threading being particu-

larly suitable for engagement with cortical bone tissue. Alternatively, the first and

second threadings need not to be divided at the very transversal border plane that di-

vides the cortical portion and the cancellous portion. Instead, a first threading may be

extending over both the cortical portion and part of the cancellous portion, whereas a

second threading extends over the remaining part of the cancellous portion

Both single threadings and multiple threadings may be used. A single threading is to

be understood as comprising a single helical structure allowing the surface to function

as a screw, for example a conventional single thread. A multiple threading comprises

at least a first and a second helical structure, the turns of the second helical structure

being provided in between the turns of a first helical structure. An example of a mul-

tiple threading is a conventional multiple thread.

The multiple threadings are particularly useful when threadings having short axial

distance between each thread turn is required. By using multiple threadings, such a

short axial distance may be achieved while still having a fair axial lead that is axial

displacement of the implant with each rotation of the implant around its axis. Where a

combination of larger and smaller threadings is desired, a combination of single and

multiple threadings may be used. For example, the first threading may comprise a

multiple threading having a rather small height and axial distance, whereas the second

threading comprises a single threading having a larger height and axial distance. Pref-

erably, the first and second threadings are merging so that the multiple threading of

the first surface is continuing with the single threading of the second surface. At pre-

sent, conventional single and multiple threads seem to be the most favourable single

and multiple threadings, respectively.



Regarding the details of the threadings, it has been shown that threadings defining a thread

height being no greater than 0.20 mm, preferably in the range 0.02-0.15 mm and most preferably

0.05-0.15, are particularly advantageous for engagement with cortical tissue, where their

presence seems to diminish the risk of bone resorption. Preferably, the threadings could have a

rounded design, so as to avoid any stress peaks that might provoke bone resorption.

Advantageously, a rounded thread could have a peak radius around 0.4 x a height of the thread,

or larger. An example a favourable rounded threading is described in W097/29713 (Astra

Aktiebolag, Hansson).

Advantageously, the threading may be symmetrical around a longitudinal axis of the implant, in

order to provide a lenient introduction of the implant into the bone tissue while taking optimal

advantage of the engagement with the inner threads.

According to a further aspect of the invention, there is provided a screw implant for insertion

into a bore hole arranged in bone tissue, comprising a lower cylindrical cancellous portion and an

upper conical cancellous portion presenting a conical outer surface, wherein said implant is

provided with a cortical portion, having an axial length such that, when installed in the bore hole,

the engagement of said cortical portion with the bone tissue will generally be confined to the

cortical bone tissue layer, said cortical portion presenting a conical outer surface being threaded

for accomplishing said engagement and which has a conical taper such that said conical outer

surface forms a non-zero angle of less than 50 in relation to the outer surface of the upper,

conical part of the cancellous portion.

The idea and function of this aspect of the invention is generally the same as for the generally

cylindrical implant according to the invention described above. It will be described in further

detail in the specific part of this application.

Also disclosed herein is a method of installing an implant according to the invention in a bone,

comprising the following steps:

forming in said bone a bore hole having a shape being adapted to the general shape of

the implant but being slightly smaller in diameter,

screwing said implant into the bore hole by applying an insertion torque to the implant

until the cortical portion of said implant meets said bore hole, resulting in a distinct rise

in the screwing torque needed to turn the implant, which is an indication that the

implant is or is soon to be in place.
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It is known in prior-art methods to form a bore hole in the bone, corresponding to the general

shape of the implant, although slightly smaller in size. The general shape is usually an overall

cylindrical or conical shape, but other variants such as combinations of cylindrical and/or conical

shapes are also known. Small discrepancies from the general shape are normally not considered

when forming the bore hole. In particular, the angle formed by the cortical portion in relation to

the cancellous portion of an implant according to the invention is not regarded as part of the

C general shape of the implant. In fact, the angle between the cortical and the cancellous portion is

so small that it would hardly be recognised by the naked eye.

When an implant according to the invention is screwed into the bore, the torque needed for

screwing the implant will initially increase slowly, as the cancellous part of the implant is

introduced into the bore hole. However, when the cortical portion reaches the bore hole, the

torque will rise faster, due to the increasing diameter of the implant. The rise in torque will be

felt by the dental surgeon, thus said rise in torque functions as an indicator that the implant

should not be screwed any further. Also, the surgeon is assured that the implant is firmly placed

in the bone.

Also disclosed herein is an arrangement according to the enclosed claims, for facilitating the

insertion of a screw implant in a bore hole arranged in bone tissue, comprising a screw implant,

having a cancellous portion, and a bore hole having a shape generally corresponding to a shape

of the implant.

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. la is a side view of a first embodiment of a dental implant according to one embodiment of

the invention;

Fig. lb shows schematically an enlarged part of Fig. la;

Fig. 2 is a perspective view of the dental implant of Fig. la;

Fig. 3 is a cross-sectional side view of the dental implant of Fig. l a;

Figs 4a to 4c describe a method of implanting the dental implant of Fig la;

Fig. 5a is a side view of a second embodiment of a dental implant according to the invention;

Fig. 5b shows schematically an enlarged part of Fig. 
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Fig. 6a is a side view of a third embodiment of an implant according to the invention

Fig. 6b shows schematically an enlarged part of Fig. 6a;

Fig. 7a is a side view of a fourth embodiment of an implant according to the invention

Fig. 7b shows schematically an enlarged part of Fig. 7a;

Fig. 8a is a side view of a fifth embodiment of an implant according to the invention

Fig. 8b shows schematically an enlarged part of Fig. 8a;

Figs 9a to 9c describe a method of implanting the dental implant of Fig. 8a;

Fig. 10 is a cross-sectional side view of the dental implant of Fig.la, when in im-

planted state and provided with a superstructure on which a dental crown is built.

Description of Exemplary Embodiments of the Invention

Regarding the figures of drawings, it should be noted that the enlarged portions illus-

trated in Figs Ib, 5b, 6b, 7b and 8b are schematical and inserted for the purpose of

better describing features that would not be visible to the naked eye on a correctly

scaled drawing. Like features have been provided with like reference numerals in the

different figures.

A first embodiment of the invention will now be described in relation to Figs 1 to 3.

This embodiment shows the inventive concept applied on the previously mentioned

prior-art implant as is described in WO 00/03657 (Astra Aktiebolag, Hansson), where

it is believed to have a particularly advantageous effect.

The implant 1 having a generally cylindrical shape is a dental implant for insertion

into a bore hole drilled in the bone tissue of a maxilla or mandible, for anchorage of a

prosthesis. The implant 1 is made from commercially pure titanium, a titanium alloy,

another biocompatible metal or metal alloy or a ceramic to promote osseointegration

of the implant with the bone tissue of the boundary walls of the bore hole.

The length of the implant 1 is preferably between 8-19 mm and the maximum width

around 3-4 mm. The implant 1 depicted in Figs la to 3 has a length of 12 mm, and a

width of 4 mm.

The implant has a cancellous portion 3 presenting a cylindrical outer surface, and a

cortical portion 2 having an axial length of 1.5 mm so as to, when installed in a bore

hole in bone tissue, generally engage the cortical bone tissue layer. The outer surface

of the cortical portion 2 is threaded and has a slight conical taper, so as to form an

angle a of less than in this case 1° with the cancellous portion 3 of the implant
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(see Fig. Ib). A transversal border plane between the cortical portion 2 and the can-

cellous portion 3 is referred to as P1.

Below the cancellous portion 3 there is a tip portion 4 being conical, as is known in

the art, in order to facilitate the insertion of the implant 1 into the bore hole. The up-

permost section 5 of the implant 1 is smooth and cone shaped with its smaller diame-

ter directed towards the top of the implant. The axial extent of the uppermost section

is preferably small compared to the total length of the implant 1, as an example no

more than 4 perhaps in the range 1.5 3. 7 When in place in a bone, the up-

permost section 5 is the only part of the implant that is accessible from outside of the

bone.

Turning now to Figs 2 and 3, the implant is provided with a socket 6 having an open

end 7 in the uppermost portion 5 for receiving an abutment structure (not shown),

which will bridge the gingiva overlying the bore hole and support/present the pros-

thetic part. The socket 6 comprises of a conical upper section 8, an internally threaded

lower section 9 and a cylindrical intermediate section 10. The abutment structure will

have a lower section, which is capable to be screw retained in the implant socket 6 for

releasably securing the abutment structure to the implant 1.

The outer surface of the implant 1 is provided with first and second threadings 11 and

12, respectively. A transversal border plane between the first and the second thread-

ing 11 and 12 is referred to as P2. The first threading 11 is extending over the cortical

portion 2 and part of the cancellous portion 3. The threading 11 thus continues undis-

rupted from the cancellous portion 3 to the cortical portion 2. Further, the threading

11 is in this case a multiple thread, namely a triple thread, having a height no greater

than 0.2 mm, preferably 0.1 mm. Threads with such small heights are sometimes

called "micro-threads" and have been shown to be particularly advantageous when

provided on the upper part of dental implants, where their presence inhibit marginal

bone resorption. Threads having a height greater than 0.2 mm would then be called

"macro-threads".

The second threading 12 is provided on the lower part of the cancellous portion 3, and

on the tip portion 4. This second threading is in this case a single threading, having a

conventional thread with a height being larger than 0.2 mm, in this case 0.3 mm.
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The second threading 12 merges into the first threading 11 in that the thread spiral of

the single screw thread of the second threading 12 continues with the thread spiral of

the triple screw thread of the first threading 11. In this embodiment, the first and sec-

ond threadings 11 and 12 also have the same lead.

The facts that the first and second threadings 11 and 12 are merging into each other,

and have the same lead, and the first threading 11 is continuing uninterrupted across a

border plane P1 between the cancellous portion 3 and the cortical portion 2, all con-

tribute to that the implant may be screwed into a bore hole with optimal engagement

in and minimal destruction of the internal threads. This is particularly advantageous

in combination with the conical cortical portion 2, since the ability of the internal

threads cut in the bore in bone tissue of cooperating with the threaded surfaces so as

to urge the cortical portion 2 into the bore hole is improved.

As seen in Fig. la, the implant 1 has cutting recesses or grooves 13 circumferentially

distributed about the circumference of the lower end of the implant 1 for self-tapping

of the implant 1 when being screwed into the bore hole. If the implant 1 is not pro-

vided with cutting recesses 13, the bore hole may be internally threaded before the

implant is inserted.

As should already be clear from the above paragraphs, a border plane P2 between the

first and second threadings 11 and 12 is provided below a border plane P1 between

the cylindrical cancellous portion 3 and the conical cortical portion 2. In other em-

bodiments of the invention, the two border planes P1, P2 might coincide.

Advantageously, the multiple and single threads of the first and second threadings 11

and 12, respectively, have a rounded design so as to avoid stress peaks in surrounding

bone tissue.

Reference is now being made to Figs 4a to 4c, illustrating a method for inserting the

implant 1. The implant 1 is screwed into a bore hole 50 provided in bone tissue, com-

prising a cortical bone tissue layer 52 and a cancellous bone tissue layer 53. The bore

hole 50 will, as is known in the art, be shaped so as to correspond to the overall shape

of the implant 1, though slightly smaller in size, so that the cutting recesses 13 pro-

vided on the implant will tap internal threads in the internal walls of the hole 50. In

this context it should be mentioned that the bore hole 50 should not be formed taking

the conical cortical portion 2 into account. The bore hole 50 is cylindrical with a di-
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ameter somewhat smaller than the diameter of the peaks of the threads of the cancel-
lous portion 3 of the implant 1.

When screwed into the hole 50, the tip portion 4 with the cutting recesses 13 will first
be introduced. The torque needed for screwing the implant will increase only very
slowly as the implant is successively lowered into the bone (see Fig. 4a). The increase
in torque at this stage is primarily due to the increasing area of the implant coming in
contact with and tapping the walls of the bore hole 50, which increases the total
amount of friction between the implant and the walls. When the border plane P1 be-
tween the cancellous portion 3 and the cortical portion 2, coincides with the outer
surface of the cortical tissue layer 52, as seen in Fig. 4b, the next few turns of the im-
plant will result in the conical cortical portion 2 being urged down into the hole 
The compression of cortical bone tissue 52 surrounding the bore hole is then in-
creased and the friction between the inner walls of the bore hole 50 and the cortical
portion 2 thus increases distinctly. The distinct rise in torque needed for screwing the
implant is perceptible as an indication that the implant is in place, or nearly in place.
Also, the compression exerted on the cortical tissue ensures that the implant 1 ac-
quires a good initial stability. Due to the specific design of the cortical portion 2,
there is however be no risk that the bone tissue is unnecessary compressed, as has
been discussed above.

Fig. 4c shows the implant 1 in its final position in the bone. It should be noted that the
cortical portion 2 of the implant 1 is in contact only with cortical bone tissue 52,
whereas the cancellous portion 3 is in contact with mainly cancellous tissue 53, but
also some cortical tissue 52.

Because of the micro-threads being provided as the first threading 11, the implant 1 is
capable of transferring loads evenly to the bone tissue adjacent to the implant 1 and
consequently promotes good remodelling of the bone tissue into apposition with the

3 0 implant 1.

Finally, in Fig. 10, the implant 1 is depicted when implanted in the bone tissue. An
abutment 20 is arranged in the internal socket 6 of the implant. The abutment 
bridges the gingival tissue 56 that is present above the cortical bone tissue 52. A den-
tal prosthesis 21 is built up on the abutment 20, so as to replace a missing tooth.
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In Figs 5a and 5b a second embodiment of the invention is shown. This implant is a

variant of the implant described in connection to Figs 1 to 3. The implant depicted in

Figs 5 a and 5b differs from the implant of fig 1 in that only the cortical portion 2 is

provided with microthreads, whereas all lower parts of the implant are provided with

macrothreads. In other words, the border plane P2 between the first and second

threadings 11 and 12 coincides with the border plane P1 between the cortical portion

2 and the cancellous portion 3.

The first threading 11 merges with the second threading 12 in the same manner as

described in relation to the first embodiment. Thus, also in this embodiment the

threaded outer surface of the cortical portion 2 engages in the same internal threads as

the cancellous portion 3, facilitating the insertion of the cortical portion 2 in the bore

hole.

In Figs 6a and 6b a third embodiment of the invention is shown. This implant is yet

another variant of the implant described in connection to Figs I to 3, differing from

the implant in Fig. 1 in that there is only one threading 11 provided on the implant.

The threading 11 extends with no interruption over the tip portion 4, the cancellous

portion 3, and the cortical portion 2. In this case, the threading 11 has a triple micro-

2 0 thread. The micro-thread is believed to contribute to a favourable load distribution

around the implant, in particular for inhibiting bone resorption.

In Figs 7a and 7b a fourth embodiment of the invention is shown. This implant is yet

another variant of the implant described in connection to Figs la-3. In this embodi-

ment, there are a first threading 11 of the implant that is provided with macro-threads,

and a second threading 12 that is provided with micro-threads. In contrast to the em-

bodiment shown in Fig. 1, here, the macro-threads are provided on the cortical por-

tion 2 of the implant and extending partly down the cancellous portion 3. The second

threading 12 having the micro-threads is provided on part of the cancellous portion 3.

Both of the threadings 11 and 12 are provided with self-tapping cutting edges 13 and

13', respectively. This is because the internal thread cut by the self-tapping micro-

threads 13 of the second threading 12 is too small for the macro-threads of the first

threaded surface 11. Naturally, the first and second threading 11, 12 need in this case

not to merge with each other since they anyway will not engage the same internal

threading.
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The threaded surface of the cortical portion 2 is however merging with a threaded

surface of the cancellous portion 3, since the first threading 11 is extending over both

the threaded surface of the cortical portion 2 and part of the threaded surface of the

cancellous portion 3. Thus the cortical portion 2 may be smoothly urged into the in-

teral threading cut by self-tapping edges 13' or the first threaded surface 11.

In Figs 8a and 8b a fifth embodiment of the invention is depicted. In this embodi-

ment, another prior art implant of the inventors, which is described in W094/090717

(Astra Aktiebolag, Hansson), is modified according to the invention. The prior art

implant of W094/090717 (Astra Aktiebolag, Hansson) is a fixture for use in a dental

implant system, having a lower cylindrical portion and an upper conically flaring por-

tion. The conically flaring upper portion is provided with a circumferentially oriented,

defined micro-roughness. The major advantage with the prior art implant is that it has

been found not to be subject to marginal bone resorption. This favourable effect is

believed to be due to the specific force distribution from the implant to the surround-

ing bone tissue, which distribution is achieved by the geometry and microrougmhess

of the implant.

The conical part of the prior art fixture makes up a large part of the overall length of

the implant, and will clearly be in contact with cancellous bone. Also, the angle of

taper of the conical part is rather large. The prior art fixture, having such a large angle

of taper, is intended to be inserted into a specifically shaped bore hole in the jaw, hav-

ing a lower cylindrical part and an upper conical part, corresponding to the shape of

the fixture. (See Figs 9a-9e) Thus, the above-mentioned problems regarding the pos-

sibility of rotating the fixture in the bore hole may be present also with this prior art

implant.

In order to eliminate this problem, and to improve initial stability of the implant, ac-

cording to the invention, a cortical portion is provided, forming a non-zero angle a of

less than 50 with respect to the conically flaring surface of the implant.

With reference to Figs 8a and 8b, the resulting implant according to the invention will

now be described with the terms of this application. A screw implant 1 is provided,

comprising a cancellous portion 3 having a lower cylindrical cancellous portion 3'

and an upper conical cancellous portion 3" presenting a conical outer surface. The

implant 1 is provided with a cortical portion 2, having an axial length such that, when
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installed in the bore hole, the engagement of said cortical portion with the bone tissue

will generally be confined to the cortical bone tissue layer.

The cortical portion 2 presents a conical outer surface being threaded for accomplish-

ing said engagement and which has a conical taper such that said conical outer sur-

face forms a non-zero angle a of less than 5° in relation to the outer surface of the

conical cancellous portion 3".

A first threading 11 is extending uninterrupted over both the cortical portion 2 and the

conical cancellous portion Thus smooth transition between the conical cancellous

portion 3" and the cortical portion 2 is ensured, as discussed in relation to previous

embodiments. In this case, the first threading 11 comprises a micro-thread, which is

particularly favourable for inhibiting bone resorption. The lower, cylindrical cancel-

lous portion 3' is provided with a second threading 12, in this case a macro-thread.

The second threading 12 and the first threading 11 is in this case not merging with

each other. Considering the shape of the bore hole, (Figs 9a to 9c) the reason why is

understood. The cylindrical portion 3' will never come into contact with the inner

walls of the upper, conical part of the bore hole, why there is no need to adapt the

threadings of the cylindrical cancellous portion 3' and the conical cancellous portion

3" to each other.

The function of the cortical portion 2 will be essentially the same as in the previously

described embodiments of the invention. By applying the cortical portion 2 as shown

in Fig. 8a to a prior art implant ofW094/090717 (Astra Aktiebolag, Hansson), the

advantages of the prior art implant regarding bone resorption can be largely main-

tained, while adding the advantages of the invention, such as improved initial stability

and facilitated placement of the implant.

Reference is now made to Figs 9a to 9c, illustrating a method for implanting an im-

plant according to this fifth embodiment. A bore hole 50 is provided in the maxilla or

mandible of a patient. The bore hole 50 will, as is known in the art, be shaped so as to

correspond to the overall shape of the implant, though slightly smaller in size, so that

the cutting recesses 13 provided on the implant will function for self-tapping. Thus,

the lower part of the bore hole 50 would in this case be cylindrical, whereas the upper

part would be conical, and flaring outwardly with an angle corresponding to the cone

angle of the conical cancellous portion The bore hole 50 should not be formed

taking the cortical portion 2 of the implant into account.
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When screwed into the hole 50, the lower, cylindrical cancellous portion 3' with the

cutting recesses 13 will first be introduced into the lower cylindrical part of the bore

hole. The torque needed for screwing the implant will increase only very slowly as

the cylindrical cancellous portion 3' successively engages a larger area of the inner

walls of the bore hole 50 (see Fig 9a). The increase in torque at this stage is primarily

due to this increasing area, which increases the total amount of friction. The conical

cancellous portion will not engage the outer walls of the upper part of the bore

hole until at a later stage in the insertion process. However, when the implant 1 is

submerged to the transversal border plane P1 between the conical cancellous portion

3" and the cortical portion 2, as seen in Fig. 9b, the next few turns of the implant will

result in the cortical portion 2 being forced down into the conical part of the hole 

The friction between the walls of the conical part of the bore hole 50 and the cortical

portion 2 of the jaw thus increases. The resulting distinct rise in torque needed for

screwing the implant 1 is large enough to be perceived by the dental surgeon carrying

out the insertion operation. From this indication, the dental surgeon knows that the

implant is in place, will soon to be in place, and should not be screwed any further.

Also, the surgeon is assured that the implant has acquired a good initial stability by

the strong holding forces acting around the cortical portion 2 of the implant 1, due to

the slight compression of cortical bone tissue 52.

The implant 1 in place in the jawbone is shown in Fig. 9c. It should be noted that the

cortical portion 2 of the implant 1 is in contact with cortical bone tissue 52 only.

To conclude, a dental implant according to the invention has a cortical portion which

acts so as to slightly compress the cortical bone tissue so as to

i) give the dental surgeon an indication that the implant should not be screwed

further or should only be screwed a little further in a bore hole and

ii) promote the short- and long-term stability of the implant in the bone tissue.

It will be appreciated that the invention has been illustrated with reference to exem-

plary embodiments and that the invention can be varied in many different ways

within the scope of the appended claims. As an example, although the illustrated ex-

amples are dental implants, the invention has equal application in other areas, for ex-

ample, in the orthopaedic area. Further, the features of the implant could be varied.

For example, instead of threads other means could be used such as a line of beads or

subsequently following protrusions. The shape of the cortical portion may be varied



Sas mentioned above. Also, the implant could be formed integrally with an abutment

C  or spacer portion.

0
Z Finally, it is to be noted that the inclusion in the appended claims of reference numer-

als used in the figures of drawings is purely for illustrative purposes and not to be

construed as having a limiting effect on the scope of the claims.

C1 The discussion of documents, acts, materials, devices, articles and the like is included in

C 10 this specification solely for the purpose of providing a context for the present invention.

N  It is not suggested or represented that any or all of these matters formed part of the prior

Sart base or were common general knowledge in the field relevant to the present

invention as it existed before the priority date of each claim of this application.

Throughout the description and claims of this specification, the word "comprise" and

variations of the word, such as "comprising" and "comprises", is not intended to

exclude other additives, components, integers or steps.

KM W:\documentsDo Not Delete\Amendment\P2002326257.doc 
25 October 2005



-24-

The claims defining the invention are as follows:

1. A screw implant for insertion into a bore hole arranged in bone tissue, said

implant having a cancellous portion presenting an outer surface, and a cortical portion

having an axial length such that, when installed in the bore hole, the engagement of said

cortical portion with the bone tissue will generally be confined to the cortical bone

tissue layer, said cortical portion presenting a conical outer surface being threaded for

accomplishing said engagement, and which has a conical taper such that said conical

outer surface forms a non-zero angle of less than 50 in relation to the outer surface

of the cancellous portion.

2. A screw implant according to claim 1, wherein said conical outer surface

forms a non-zero angle (cc) of less than 50 in relation to the outer surface of the upper,

conical cancellous portion.

3. A screw implant according to any one of the preceding claims, wherein a

maximum diameter of the implant is located in the cortical portion.

4. A screw implant according to any one of the preceding claims, wherein the

cortical portion has the shape of a truncated regular cone.

A screw implant according to any one of the preceding claims, wherein said

angle is in the range 0.5 to 

6. A screw implant according to any one of the preceding claims, wherein said

angle is less than less than 3'

7. A screw implant according to any one of the preceding claims, wherein said

angle is in the range 0.5 to 30

8. A screw implant according to any one of the preceding claims, wherein said

angle (ac) is in the range 1 to 



9. A screw implant according to any one of the preceding claims, wherein the

axial length of the cortical portion is equal to 3 mm.

A screw implant according to any one of claims 1 to 9, wherein the axial

length of the cortical portion is less than 3 mm.

11. A screw implant according to any one of claims 1 to 9, wherein the axial

length of the cortical portion is in the range 0.5 to 1.5 mm.

12. A screw implant according to any one of the preceding claims, wherein said

cancellous portion is provided with a threaded outer surface that merges with said

threaded outer surface of the cortical portion, such that both threaded outer surfaces are

engagable in a common inner threaded surface of the bore hole.

13. A screw implant according to claim 12, wherein both threaded outer surfaces

present the same lead.

14. A screw implant according to any one of the preceding claims, wherein the

implant is provided with at least a first threading.

A screw implant according to claim 14 as appended to either claim 13 or

claim 12, wherein both threaded surfaces are provided with said first threading.

16. A screw implant according to either claim 14 or claim 15, wherein the full

axial length of the cortical portion is provided with said first threading.

17. A screw implant according to any one of claims 14 to 16, wherein said

threading is a single threading.

18. A screw implant according to any one of claims 14 to 16, wherein said

threading is a multiple threading.
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19. A screw implant according to any one of claims 14 to 18, wherein said

threading comprises a screw thread.

A screw implant according to any one of claims 14 to 19, wherein said

threading is defining a thread height being no greater than 0.20 mm.

21. A screw implant according to any one of claims 14 to 20, wherein said

threading is defining a thread height in the range 0.02 to 0.15 mm.

22. A screw implant according to any one of claims 14 to 21, wherein said

threading has a rounded outer design.

23. A screw implant according to any one of claims 14 to 22, wherein said

threading is symmetrical.

24. A screw implant according to any one of claims 14 to 23, further being

provided with a second threading.

A screw implant according to claim 24, wherein the first threading and the

second threading merge with each other such that both threadings are engagable in a

common inner thread.

26. A screw implant according to either claim 24 or claim 25, wherein said first

and second threading are providing the same lead.

27. A screw implant according to any one of claims 24 to 26, wherein a

transversal border plane (P2) between the first and second threadings is provided below

a transversal border plane (P1) between the cortical portion and the cancellous portion.

28. A screw implant according to any one of claims 24 to 26, wherein a

transversal border plane (P2) between the first and second threadings is coinciding with

a transversal border plane (P1) between the cortical portion and the cancellous portion.
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r 29. A screw implant according to any one of the preceding claims, wherein the

Scortical portion is adapted to hold a superstructure.

A screw implant according to claim 29, wherein a blind bore extends into

0 5 the implant from the uppermost end of the cortical portion for holding a superstructure.

S31. A screw implant according to claim 30, said blind bore being internally

IND threaded.

0 10 32. A screw implant according to any one of claims 1 to 29, wherein the implant

,IC is formed integrally with a superstructure provided coronally of said cortical portion,

said superstructure protruding from the bone tissue when the implant is in its implanted

state.

33. A screw implant according to any one of the preceding claims, wherein the

implant is a dental implant.

34. A screw implant according to any one of the preceding claims, wherein said

axial length of the cortical portion is relatively short in relation to the axial length of

said cancellous portion.

A screw implant according to any one of the preceding claims, wherein said

cortical portion, when being screwed into said bore hole, acts so as to slightly compress

cortical bone tissue in essentially radial directions of the cortical portion.

36. A screw implant substantially as hereinbefore described with reference to

the accompanying description.

37. A screw implant substantially as hereinbefore described with reference to

the accompanying figures.
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