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A dental implant has a dental implant fixture with a fitting
(73) Assignee: GC Corporation, Bunkyo-ku (JP) hole at the oral cavity-side end, and an abutment with a fitting
portion at one end which is to be fitted, not to be rotatable, in

(21) Appl. No.: 13/242,930 the fitting hole in the dental implant fixture.
o The dental implant fixture has at a side of the fitting hole
(22) Filed: Sep- 23,2011 opposite to the oral cavity an internal thread with which
. A L. external threads formed on a cover screw and healing abut-
30) Foreign Application Priority Data ment are to be put into engagement. The abutment has a
Sep. 30,2010 (IP) 2010-220572 truncated-conical gum piercing portion with a cross section
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which is larger in area as it goes away from the fitting portion,
and a columnar portion which is not circular in cross section
and to which a dental prosthesis fixing device is to be
attached. The fitting portion has an internal thread smaller in
inside diameter than that in the dental implant fixture.
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DENTAL IMPLANTS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a dental implant
including a dental implant fixture and an abutment fitted and
fixed in the dental implant fixture, only the abutment being
removable for replacement while the dental implant fixture is
being left fitted and fixed in place in an implanting hole made
in the jawbone even at occurrence of a trouble such as damage
to a broken dental prosthesis, fracture of a portion of the
abutment to which the dental prosthesis is fixed or the like.
[0003] 2. Description of the Conventional Art

[0004] Inthe field of dental therapy, there have been devel-
oped dental implant techniques in which an implanting hole is
formed in a portion of the jawbone where a natural tooth is
missing, a dental implant fixture to keep a dental prosthesis is
placed in the implanting hole to work instead of the root of a
natural tooth, an abutment as a first upper structural member
is installed directly to the oral cavity-side end of the dental
implant fixture, a dental prosthesis fixing device as a second
upper structural member is fixed to the abutment to provide a
dental prosthesis retaining device and a dental prosthesis is
attached to the dental prosthesis retaining device.

[0005] As one of the dental treatment techniques, there is
mainly adopted a dental implanting method called “two-stage
process”. In this method, the following is done:

[0006] a dental implant fixture is placed in an implanting
hole formed in a portion of the jawbone where a natural tooth
is missing;

[0007] the oral cavity-side end of the dental implant fixture
is covered with a cover screw;

[0008] the gingival flap having been cut out for drilling the
implanting hole in the jawbone is stitched closed;

[0009] a certain healing period is set for which an integra-
tion of the dental implant fixture with the surrounding bone,
called “osseointegration”, will be attained so that the dental
implant fixture will be sufficiently integrated with the jaw-
bone portion corresponding to the missing tooth and the gum
tissue cut out for forming the implanting hole will heal;
[0010] after completion of the healing period, it is checked
that the dental implant fixture is sufficiently integrated with
the jawbone and the gum tissue has healed;

[0011] an incision is made again in an oral cavity-side
portion of the gum tissue in which the dental implant fixture
is placed and the cover screw is removed;

[0012] ahealing abutment is installed to the oral-cavity end
of the dental implant fixture;

[0013] aholeis made and kept in the gum for fixing through
it an abutment as a first upper structural member having a
portion on which a dental prosthesis fixing device is to be
mounted;

[0014] another healing period for which the gum will heal
is set; after completion of this healing time, it is checked that
the gum has healed; and

[0015] the abutment is finally fixed in the hole.

[0016] Recently, in addition to the above-mentioned two-
stage process, there has also become employed a dental
implanting method called “single-stage process” in which
immediately after a dental implant fixture is placed in an
implanting hole formed in a jawbone portion where a natural
tooth is missing, a healing abutment or an abutment is
installed to the oral cavity-side end of the dental implant
fixture. Namely, no surgery is done for exteriorizing the cover
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screw as at the second stage of the two-stage process. This
one-stage process has been adopted more and more because
both the patient and dental surgeon bear less; however, it has
a high risk for infection in case bone argumentation is
required because the jawbone is not enough in height and
thickness to place a dental implant.

[0017] Both the above processes (especially the two-stage
process) frequently use a dental implant fixture which is
internally threaded and an abutment which is externally
threaded. Namely, the abutment is fixed to the dental implant
fixture by threading the former into the latter. Such a tech-
nique is disclosed in the Japanese Published Unexamined
Application No. 113718 02004, for example. For such fixing
of the abutment to the dental implant fixture by threading,
however, a through-hole for a fixation screw has to be formed
in the abutment. Especially, in case the abutment used is an
order-made one manufactured with the use of a CAD/CAM
system, designing such an order-made abutment is limited by
the necessity of the through hole for the fixation screw. Par-
ticularly, in case the dental prosthesis fixing device as a sec-
ond upper structural member to be fixed to the abutment has
asmall external form, the portion of the abutment to which the
dental prosthesis fixing device is to be fixed should be thin.
Also, if priority is given to forming the through hole for the
fixation screw, the abutment cannot be formed to have any
portion large enough to receive and fix the dental prosthesis
fixing device. Further, even if it is barely possible to design an
abutment having a portion to which the dental prosthesis
fixing device can be fixed, the dental prosthesis cannot be
formed sufficiently thick in many cases. Consequently, there
are problems that no satisfactory strength and color can be
imparted to the dental prosthesis.

[0018] Also, there has been proposed an integral type den-
tal appliance formed from an integration of a dental implant
fixture and abutment. This is disclosed in the Japanese Pub-
lished Unexamined Application No. 329244 of 2005, for
example. Also in the dental appliance of such an integral type,
however, a portion of the dental appliance corresponding to
the abutment to which the dental prosthesis fixing device is to
be fixed cannot be formed thin since it is necessary to form, in
the abutment portion of the dental appliance, a relatively large
engagement hole in which there is to be inserted a tool for
placing the dental appliance in an implanting hole formed in
ajawbone portion corresponding to a missing tooth. Even if it
is barely possible to form a thin portion of the dental appli-
ance corresponding to the abutment, the dental prosthesis
cannot be designed sufficiently thick many cases. Thus, there
remains unsolved a problem that no satisfactory strength and
color can be imparted to the dental prosthesis. Also, the inte-
gral type dental appliance is seriously disadvantageous in that
at occurrence of a trouble such as damage to a dental pros-
thesis fixed to a dental prosthesis fixing device, fracture of a
portion of the appliance to which the dental prosthesis fixing
device is to be fixed or the like in the process of an implant
surgery in which the dental prosthesis fixing device fixed to
the integrated type dental appliance is used as a dental pros-
thesis retaining device and the dental prosthesis is fixed to the
dental prosthesis fixing device, the dental appliance itself
becomes unusable and another implant surgery has to be
retried from the beginning.

SUMMARY OF THE INVENTION

[0019] Itis therefore desirable to overcome the above-men-
tioned drawbacks of the prior art by providing a dental
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implant of which the abutment cannot only be formed to have
a thin portion to which a dental prosthesis fixing device is to
be fixed so that a dental prosthesis can be designed with
increased freedom but also only the abutment can be removed
for replacement while the dental implant fixture is being left
fitted and fixed in place in an implanting hole in the jawbone
even at occurrence of a trouble such as damage to a dental
prosthesis, fracture of a portion of the abutment to which the
dental prosthesis fixing device or the like.

[0020] The Inventor of the present invention has devoted
himselfto solve the above-mentioned problems. As the result,
he has worked out a dental implant including a dental implant
fixture having formed therein at the oral cavity-side end
thereof a fitting hole in which an abutment is to be fitted not to
be rotatable and thereon at the side of'the fitting hole opposite
to the oral cavity an internal thread with which external
threads formed on a cover screw and healing abutment are to
be put into engagement, the abutment having a fitting portion
formed at one end thereof and which is to be fitted, not to be
rotatable, in the fitting hole in the dental implant fixture, a
truncated-conical gum piercing portion formed at the other
end thereof to have a cross section which is larger in area as it
goes away from the fitting portion, and a columnar portion
which is not circular in cross section and to which a dental
prosthesis fixing device is to be attached, the fitting portion
having formed therein an internal thread smaller in inside
diameter than that in the dental implant fixture. Owing to the
above design, this dental implant can be used as follows:

[0021] First an implanting hole is drilled in a portion of the
jawbone corresponding to a missing tooth. The dental implant
fixture is placed in the implanting hole. Then, the external
thread formed on the cover screw is put into engagement with
the internal thread of the dental implant fixture placed as
above to cover the cavity-side end of the dental implant fix-
ture, and then the gingival flap having been cut out is stitched
closed. A certain healing period of time is set for which an
integration of the dental implant fixture with the surrounding
bone, called “osseointegration”, will be attained so that the
dental implant fixture will be satisfactorily integrated with the
jawbone portion corresponding to the missing tooth and the
gum tissue having been cut out for forming the implanting
hole will heal. After completion of the healing period, it is
checked that the dental implant fixture is satisfactorily inte-
grated with the jawbone and the gum tissue has healed, an
incision is made again in an oral cavity-side portion of the
gum tissue in which the dental implant fixture is placed, the
cover screw is removed. Then, by putting the external thread
formed on the healing abutment into engagement with the
internal thread formed in the dental implant fixture, the heal-
ing abutment is installed to the oral cavity-side end of the
dental implant fixture to ensure a hole through which the
abutment as a first upper structural member is fixed. Another
healing period of time is set for which the gum tissue will have
healed. When this healing time is over and the gum is found
healed, the healing abutment is removed and the fitting por-
tion of the abutment is fitted, not to be rotatable, into the fitting
hole in the dental implant fixture.

[0022] Namely, a dental implant which can be used suc-
cessfully just by fitting the abutment into the oral cavity-side
end of the dental implant fixture has been worked out. The
columnar portion of the abutment, which projects into the oral
cavity from the dental implant fixture and to which the dental
prosthesis fixing device is to be attached, can be formed thin.
Thus the dental prosthesis can be designed with increased
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freedom. In addition, even at occurrence of a trouble such as
damage to the dental prosthesis, fracture of the columnar
portion of the abutment to which the dental prosthesis fixing
device is to be attached or the like, only the abutment can be
removed for replacement while the dental implant fixture
being left fixed in place in the implanting hole in the jawbone.
The abutment can be so removed by grinding away the dental
prosthesis and columnar portion of the abutment, and then the
gum piercing portion to such an extent that the internal thread
formed in the fitting portion of the abutment becomes
exposed, threading an abutment extracting tool into the fitting
portion of the abutment from inside the oral cavity with an
external thread formed on the tool being put in engagement
with the internal thread in the fitting portion until the free end
thereof abuts the bottom of the internal thread of the dental
implant fixture, and making further turning of the tool, which
allows the abutment to come out of the fitting hole in the
dental implant fixture.

[0023] According to the present invention, there is provided
a dental implant including a dental implant fixture having
formed therein at the oral cavity-side end thereofa fitting hole
in which an abutment is to be fitted not to be rotatable and
thereon at the side of the fitting hole opposite to the oral cavity
an internal thread with which external threads formed on a
cover screw and healing abutment are to be put into engage-
ment, the abutment having a fitting portion formed at one end
thereof and which is to be fitted, not to be rotatable, in the
fitting hole in the dental implant fixture, a truncated-conical
gum piercing portion formed at the other end thereof to have
across section which is larger in area as it goes away from the
fitting portion, and a columnar portion which is not circular in
cross section and to which a dental prosthesis fixing device is
to be attached, the fitting portion having formed therein an
internal thread smaller in inside diameter than that in the
dental implant fixture.

[0024] As mentioned above, the dental implant according
to the present invention includes a dental implant fixture
having formed therein at the oral cavity-side end thereof a
fitting hole in which an abutment is to be fitted not to be
rotatable and thereon at the side of the fitting hole opposite to
the oral cavity an internal thread with which external threads
formed on a cover screw and healing abutment are to be put
into engagement, the abutment having a fitting portion
formed at one end thereof and which is to be fitted, not to be
rotatable, in the fitting hole in the dental implant fixture, a
truncated-conical gum piercing portion formed at the other
end thereofto have a cross section which is larger in area as it
goes away from the fitting portion, and a columnar portion
which is not circular in cross section and to which a dental
prosthesis fixing device is to be attached, the fitting portion
having formed therein an internal thread smaller in inside
diameter than that in the dental implant fixture. Owing to the
design of the dental implant according to the present inven-
tion, it is possible to fix the cover screw and healing abutment
with the internal thread in the dental implant fixture once
placed in the implanting hole formed in a jawbone portion
where a natural tooth is missing. Thus, the dental implant
according to the present invention is successfully usable in
the dental implant surgery employing the two-stage process.
Additionally, since the abutment can easily fixed to the dental
implant fixture just by fitting it, not to be rotatable, into the
fitting hole formed in the oral cavity-side end of the dental
implant fixture, it is possible to form a thin columnar portion
of the abutment, which projects into the oral cavity from the
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dental implant fixture and to which the dental prosthesis
fixing device is to be attached. That is, the dental prosthesis
can be designed with increased freedom. Further, even at
occurrence of a trouble such as damage to the dental prosthe-
sis, fracture of the columnar portion of the abutment to which
the dental prosthesis fixing device is to be attached or the like,
only the abutment can be removed for replacement with the
dental implant fixture being left fixed in place in the implant-
ing hole in the jawbone. The abutment can be so removed by
grinding away the dental prosthesis and columnar portion of
the abutment and then the gum piercing portion to such an
extent that the internal thread formed in the fitting portion of
the abutment becomes exposed, threading an abutment
extracting tool into the fitting portion of the abutment from
inside the oral cavity with an external thread formed on the
tool being put in engagement with the internal thread in the
fitting portion until the free end of the abutment extracting
tool abuts the bottom of the internal thread of the dental
implant fixture, and making further turning of the tool, which
allows the abutment to come out of the fitting hole in the
dental implant fixture.

[0025] The foregoing and other features, aspects and
advantages of the present invention will become more appar-
ent from the following detailed description of embodiments
of the present invention when taken in conjunction with the
accompanying drawings. It should be noted that the present
invention is not limited to the embodiments but can freely be
modified without departing from the scope and spirit thereof
defined in the claim given later.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 is a side elevation of one embodiment of the
dental implant fixture as one component of the dental implant
according to the present invention, showing the right half of
the fixture in section.

[0027] FIG.2is also a side elevation of one embodiment of
the abutment as the other component of the dental implant
according to the present invention, showing the right half of
the abutment in section.

[0028] FIG. 3 is a plan view of the dental implant fixture
shown in FIG. 1.

[0029] FIG. 4 is a bottom view of the abutment shown in
FIG. 2.
[0030] FIG. 5 is a sectional view of the dental implant

according to the present invention, explaining how the com-
ponents shown in FIGS. 1 to 4 are assembled together to build
the dental implant according to the present invention.

[0031] FIG. 6 is a side elevation of another embodiment of
the dental implant fixture as the one component of the dental
implant according to the present invention, showing the right
half of the fixture in section.

[0032] FIG. 7 is also a side elevation of another embodi-
ment of the abutment as the other component of the dental
implant according to the present invention, showing the right
half of the abutment in section.

[0033] FIG. 8 is a plan view of the dental implant fixture
shown in FIG. 6.

[0034] FIG. 9 is a bottom view of the abutment shown in
FIG. 7.
[0035] FIG. 10 is a sectional view of the dental implant

according to the present invention, explaining how the com-
ponents shown in FIGS. 6 to 9 are assembled together to build
the dental implant according to the present invention.

[0036] FIG. 11 explains how the abutment can be taken out
of'the fitting hole at occurrence of a trouble such as damage to
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the dental prosthesis, fracture of a columnar portion of the
abutment to which the dental prosthesis fixing device is
attached or the like; the removal of the abutment being attain-
able by grinding away the gum piercing portion until the
internal thread formed in the abutment fitting portion
becomes exposed and threading an abutment extracting tool
into the fitting hole as shown.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0037] The present invention will be described in detail
below concerning the preferred embodiments thereof with
reference to the accompanying drawings.

[0038] As shown, the dental implant according to the
present invention includes a dental implant fixture 1 as one of
the components thereof. The dental implant fixture 1 has
formed at a dental cavity-side end thereof a fitting hole 1a in
which an abutment 2 which will be described in detail later is
to be fitted not to be rotatable, and on a side of the fitting hole
1a opposite to the oral cavity an internal thread 15 in which an
external thread formed on a cover screw and healing abutment
are to be threaded.

[0039] There are various embodiments of the cross-sec-
tional shape of the fitting hole 1a such as hexagonal as shown
in FIGS. 1 and 3, and circular as shown in FIGS. 6 and 8. In
the latter case, concave engagement grooves are formed at
predetermined intervals along the circumference of the fitting
hole 1a. In any embodiments, the fitting hole 1a is tapered to
be narrower as it goes from the oral cavity-side end toward the
free end of the dental implant fixture 1.

[0040] The dental implant fixture 1 may be of a tap-in type
as in the embodiment which will be explained below with
reference to FIGS. 1 and 3 or of a self-tap type as in the
embodiment which will be explained with reference to FIGS.
6 and 8.

[0041] As shown, the dental implant according to the
present invention includes also the abutment 2. At one end of
the abutment 2 there is formed a fitting portion 2a which is to
be fitted, not to be rotatable, in the fitting hole 1a formed in the
dental implant fixture 1. The fitting portion 2a is contiguous at
the other end thereof to a truncated-conical gum piercing
portion 256 of which the cross section is larger in area as it goes
away from the fitting portion 2a, and the gum piercing portion
25 is further contiguous to a columnar portion 2¢ having a
noncircular cross section and to which the dental prosthesis
fixing device is to be attached. Further, the fitting portion 2a
has formed on the inner wall thereof an internal thread 24 of
which the inside diameter is smaller than that of the internal
thread 15 of the dental implant fixture 1.

[0042] In case the fitting hole 1a in the dental implant
fixture 1 has a hexagonal cross section as shown in FIGS. 1
and 3, the fitting portion 2a of the abutment 2 may be exter-
nally shaped as a hexagonal cylinder as shown in FIGS. 2 and
4. Also, in case the fitting hole 14 in the dental implant fixture
1 is circular in cross section and has concave engagement
grooves formed at predetermined intervals along the circum-
ference thereof as shown in FIGS. 6 and 8, the fitting portion
2a may be externally shaped as a cylindrical column to have
convexities formed at predetermined intervals along the cir-
cumference of the column as shown in FIGS. 7 and 9. In any
case, the fitting portion 2a is tapered to be smaller in cross
sectional area as it goes away from the gum piercing portion
2b.

[0043] Further, the columnar portion 2¢ not circular in
cross section and to which the dental prosthesis fixing device
is to be attached may be formed directly contiguous to the
gum piercing portion 2b of which the cross sectional area
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increases as it goes away from the fitting portion 2a. It should
be noted however that the columnar portion 2¢ may be con-
tiguous to the gum piercing portion 2b via the truncated-
conical portion of which the cross sectional area decreases as
it goes away from the gum piercing portion 25 as shown in
FIGS. 2,4, 7 and 9.

[0044] In FIG. 11, the reference numeral 3 indicates an
abutment extracting tool. The abutment extracting tool 3 is to
be used to remove the abutment for replacement if there
occurs a trouble such as damage to a dental prosthesis, frac-
ture of the columnar portion 2¢ of the abutment 2 to which the
dental prosthesis fixing device is attached or the like when the
dental implant is being used with the fitting portion 2a of the
abutment 2 being fitted in the fitting hole 1a in the dental
implant fixture 1 and the dental prosthesis fixing device being
attached on the columnar portion 2¢ of the abutment 2. With
this abutment extracting tool 3, it is possible to remove only
the abutment 2 with the dental implant fixture being left fixed
in place in the implanting hole formed in the jawbone. The
abutment extraction tool 3 has formed at the free end thereof
an external thread 3a which is to be put into engagement with
the internal thread 24 formed in the fitting portion 2a of the
abutment 2.

[0045] In an implant surgery using the dental implant
including the dental implant fixture 1 and abutment 2 accord-
ing to the present invention, an implanting hole is first formed
in a jawbone portion corresponding to a missing tooth, and
the dental implant fixture 1 is then placed into the implanting
hole. In this implant placement, an implanting tool (not
shown) is put at the free end thereof into the fitting hole 1a
formed at the oral cavity-side end of the dental implant fixture
1. In case the dental implant fixture 1 is of a tap-in type as in
the embodiment shown in FIGS. 1 and 3, the implanting tool
is tapped at the other end thereof opposite to the dental
implant fixture 1. Otherwise, in case the dental implant fixture
1 is of a self-tap type as in the embodiment shown in FIGS. 6
and 8, the implanting tool is rotated.

[0046] Once the dental implant fixture 1 is thus placed in
the implanting hole formed in the portion of the jawbone
corresponding to the missing tooth, the external thread
formed on a cover screw (not shown) is put into engagement
with the internal thread 15 in the dental implant fixture 1. The
oral cavity-side end of the dental implant fixture 1 is covered
with the cover screw. Then, the gingival flap having been cut
out is stitched closed. A certain healing period of time is set.
After completion of the set period of time, it is checked that an
integration of the dental implant fixture 1 with the surround-
ing bone, called “osseointegration”, has been so attained that
the dental implant fixture 1 is satisfactorily integrated with the
jawbone portion corresponding to the missing tooth and the
gum tissue cut out for forming the implanting hole has healed.
Then, an incision is made again in the gum portion at the oral
cavity side in which the dental implant fixture is placed, and
the cover screw is removed from there. By putting the external
thread formed on the healing abutment (not shown) into
engagement with the internal thread 15 of the dental implant
fixture 1, the healing abutment is installed to the oral cavity-
side end of the dental implant fixture 1 to ensure a hole
through which the abutment 2 as the first upper structural
member is fixed. With confirmation that the gum has healed,
the healing abutment is removed. Then, the fitting portion 2a
of the abutment 2 is fitted, not to be rotatable, in the fitting
hole 1a in the dental implant fixture 1.
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[0047] After that, a hole in the dental prosthesis fixing
device, corresponding to the columnar portion 2a of the abut-
ment 2, is aligned with the columnar portion 2¢ of the abut-
ment 2, and the fixing device is fixed to the columnar portion
2c¢ with a dental adhesive such as cement or the like. It should
be noted that the dental prosthesis fixing device is formed
from a block of ceramic or alloy by automatic cutting work
with a CAD/CAM system.

[0048] Inthis process, the columnar portion 2¢ of the abut-
ment 2, which projects into the oral cavity from the dental
implant fixture 1 and to which the dental prosthesis fixing
device is to be attached, can be formed sufficiently thinner
than the portion of the abutment 2 to which a conventional
dental prosthesis fixing device is to be attached, and thus the
dental prosthesis fixing device can be designed smaller.
Therefore, the dental prosthesis fixing device can be designed
with increased freedom. As the result, coping can be formed
thicker so that color matching of the dental prosthesis can be
done more easily.

[0049] Also, even atoccurrence ofatrouble such as damage
to the dental prosthesis, fracture of the columnar portion 2¢ of
the abutment 2 to which the dental prosthesis fixing device is
to be attached or the like, only the abutment 2 can be removed
for replacement while leaving the dental implant fixture 1
fixed in place in the implanting hole in the jawbone. To
remove the abutment 2 as above, the dental prosthesis and
columnar portion 2¢ of the abutment 2 are ground away and
the gum piercing portion 25 is ground away to such an extent
that the internal thread 24 formed in the fitting portion 2a of
the abutment 2 becomes exposed, then the abutment extract-
ing tool 3 is screwed from inside the oral cavity into the fitting
portion 2a of the abutment 2 with an external thread 3a
formed on the tool 35 being put in engagement with the
internal thread 2d formed in the fitting portion 2a until the free
end of the abutment extracting tool 3 abuts the bottom of the
internal thread 16 of the dental implant fixture 1, and the
abutment extracting tool 3 is turned, as shown in FIG. 11.
Turning the tool 3 allows the abutment 2 to come out of the
fitting hole 1a in the dental implant fixture 1.

What is claimed is:

1. A dental implant, comprising:

a dental implant fixture having formed therein at the oral
cavity-side end thereof a fitting hole in which an abut-
ment is to be fitted not to be rotatable and thereon at the
side of the fitting hole opposite to the oral cavity an
internal thread with which external threads formed on a
cover screw and healing abutment are to be put into
engagement,

the abutment having a fitting portion formed at one end
thereof and which is to be fitted, not to be rotatable, in the
fitting hole in the dental implant fixture, a truncated-
conical gum piercing portion formed at the other end
thereof to have a cross section which is larger in area as
it goes away from the fitting portion, and a columnar
portion which is not circular in cross section and to
which a dental prosthesis fixing device is to be attached,
the fitting portion having formed therein an external
thread smaller in inside diameter than that in the dental
implant fixture.



