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Description

Technical Field

[0001] This Invention relates to the dental implant to
be embedded and fixed into mandible or maxilla to fas-
ten such dental prostheses as dentures and cast crown.

Background Technique:

[0002] It is well known that the dental implants having
a fixture part to be embedded into bone and an abutment
part to be mounted on the tip of said fixture part, which
are used to fix the dental prostheses such as dentures
have a wide variety of geometrical forms and lengths.
These conventional implants have a single structure of
insertion into bone and are divided into non-submerged
type and submerged type structures by their embed-
ment. The implant for non-submerged type has an abut-
ment exposed in the oral cavity, while that for sub-
merged type which has no such abutment initially will
receive an abutment mounted after a certain period from
the operation.
[0003] The conventional implants required substan-
tial amount of bone to inlay them in. If there is no suffi-
cient amount of bone to embed the implants in, for in-
stance, in such vertical bony defects as upper and lower
alveolar bones that have become atrophied by age, the
patients were compelled to give up the dental therapy
with implants unless the required amount of bone is
transplanted.
[0004] Other techniques already known in the field of
dental implants were described in WO 91/14404, where
an implant was described comprising a calotte-like ele-
ment to be positioned in a fixed manner on the bone to
be regenerated. Such calotte-like implant needed to
have a particular structure, with shaped perforations on
its surface to permit rapid and adequate revasculariza-
tion of the blood clot. Moreover, a certain rigidity of the
structure was also desirable to obtain a stable structure.
Although the above solution had some degree of effec-
tiveness, it needed the manufacture of the complex
calotte-like element, which involved noticeable manu-
facturing costs.
[0005] On the other hand, the Distraction Osteogen-
esis Theory first described in 1988 by G. A. Ilizarov, a
Russian medical doctor has attracted public attention as
a medical method applicable to the treatment of malfor-
mation or such therapy against abnormal bone length.
This osteogenetic method has produced good results
over 35 years in correction of the form of the bone and
soft tissue. Though this technique has not so far been
applied to any vertical bone augmentation, it is consid-
ered to be applicable not merely to orthopedic field but
also to stomatognathic field, for example, to the im-
provement of the length, width and radius of the lower
jaw. This method has been experimentally studied also
in Japan.

[0006] The idea of augmented amount of bone to re-
cover the bony form against substantial bone defect,
malformation and atrophy has great medical possibili-
ties. That is, this idea is based on the unique Distraction
Osteogenesis Theory, which is in its turn based on the
concept that the continuous stimulating force has oste-
ogenetic power and capacity of mucous membrane ex-
pansion.
[0007] On the other hand, such an idea as osteogen-
esis have never been conceived up to now in any clinical
studies and researches of dental implants. The implant
body has thus far been embedded only into a given
bone.

Disclosure of the Invention:

[0008] The purpose of this invention is to provide a
dental implant that can be firmly fixed into oral cavity
securing or producing the amount of bone required for
the embedment of the implant by applying the idea of
said distraction osteogenesis even without performing
a bone transplantation.
[0009] To attain the above objective this invention has
been of such constitution as follows. That is, the dental
implant by this invention is characterized in that the fix-
ture part to be fastened into bone consists of plural
members so connected as adjustable into their effective
length. More materially it is preferred that a rod-shaped,
tapped middle member which has a male screw be
screwed and incorporated into a cylindrical threaded ex-
terior member which has a female screw.
[0010] The fixture part of the implant by this invention
is embedded into maxilla or mandible, and its length is
extended at suitable period to lift up the mucous mem-
brane on bone surface into a tent-like shape thereby
making act the continuous stimulating force having os-
teogenetic power or mucous membrane augmenting ca-
pacity to guide physiologically the bone to the circum-
ference of the implant in the cavity that has produced
because the mucous membrane was lifted up. Required
amount of bone is thus produced around the implant
without any particular bone transplantation to hold firmly
the implant. This invention allows us to produce required
amount of bone around the implant to hold said implant
firmly making use of the unique idea of the distraction
osteogenesis based on the concept that the continuous
stimulating force has osteogenetic power and mucous
membrane expanding capacity. The implant according
to this invention is therefore considered to be a landmark
implant which is conceptually quite different from the
conventional ones.

Brief Description of Drawings:

[0011] Fig. 1 is a plan view of the middle member. Fig.
2 is a partial (right half) longitudinal sectional view of the
implant for upper jaw where the middle member and a
healing cap are screwed into the exterior member. Fig.
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3 represents a bottom view of the same implant where
the healing cap has been removed. Fig. 4 is another lon-
gitudinal sectional view of the same implant with an
abutment mounted. Fig. 5 is an explanatory drawing of
the implant for upper jaw just after the operation of em-
bedment into the maxilla. Fig. 6 is another explanatory
drawing that illustrates the same implant six months af-
ter the operation. Fig. 7 is a vertical sectional view of an
implant for upper jaw which is different from the forego-
ing one. Fig. 8 is an X-X sectional view of the same im-
plant. Fig. 9 is a vertical sectional view showing how the
fixture part is connected in the implant for lower jaw, and
Fig. 10 represents a bottom view of this implant. Fig. 11
is an exemplary drawing of an implant for lower jaw just
after the operation of its embedment into mandible. Figs.
12 and 13 represent the explanatory drawings of the
same implant after one month and six months from the
operation, respectively. Fig. 14 is another explanatory
drawing of the same implant, but with abutment mount-
ed. Fig. 1 5 is a front elevation of an exterior member
connection plate, and Fig. 16, a side view of the same
plate. Fig. 17 is a vertical sectional view of an implant
for lower jaw in a different embodiment.

Best Form for Working of the Invention:

[0012] In the exemplary embodiments of the invention
as disclosed in the drawings, Fig. 1 through Fig. 4 rep-
resents an implant for upper jaw S as an embodiment
of this invention. The implant for upper jaw S has the
exterior member 1 and the middle member 2 which are
screwed into each other, the abutment 3 which can be
mounted on the lower edge of the exterior member, and
the healing cap 4.
[0013] The exterior member 1 is formed into a cylinder
that opens at its lower edge and provided, at its upper
edge, with the inward flange 5, at the center of which is
provided a tapped hole 7 with female screw 6. The lower
inner circumference of the exterior member 1 is provid-
ed with a female screw portion 8 for screwing the healing
cap 4 or abutment 3. The lower edge of the exterior
member 1 has a hexagonal nut 9.
[0014] The middle member 2 has an uppermost mem-
ber 11 at the top of the rod-like body on the outer cir-
cumference of which is threaded a male screw 10, and
incorporates at its lower edge an edge member 13 hav-
ing a groove 12 for engagement with a flat or cruciform
screwdriver.
[0015] As shown in Fig. 5, the exterior member 1 of
the implant for upper jaw S is inlaid into a human,maxilla
U from the oral cavity side, and the middle member 2
screwed into this exterior member is turned by a screw-
driver so that the uppermost portion thereof is projected
upward. The healing cap 4 has been screwed into the
lowermost portion of the exterior member 1. Thus, the
uppermost portion of the middle member protrudes into
the maxillary sinus C to lift up the mucous membrane N
with its uppermost member 11 thereby producing a

space or cavity between the mucous membrane and the
maxilla U. Letter I in this figure represents a convention-
al implant, D mandible, and G the eyeballs. T represents
the mucous membrane on the inner face of the oral cav-
ity. At the operation, this mucous membrane is incised
to embed the implant.
[0016] If this state is left to stand for a suitable period
(six months, for example), bone is formed in the cavity
under the mucous membrane N as lifted into the interior
of the maxillary sinus C with the middle member 2 of the
implant embedded into this bone fastening thus the im-
plant S as a whole firmly. When this state comes, the
abutment 3 is screwed into the screw portion in the
opening of the exterior member 1 so that it is exposed
to the outside of the mucous membrane T in the oral
cavity. Such prostheses as dentures can be mounted by
way of this abutment. One may adopt welding as a
mounting method for this abutment.
[0017] Though this implant S belongs to the implant
for submerged type by conventional classification, it is
pathophysiologically and structurally different from the
conventional implants, which seek after the construction
of the implant body as developed based on its mainte-
nance in the bone and after the bone-affinity type
strength of its materials. That is, the implant by this in-
vention has been so designed that the intrinsic maxillary
sinus in maxilla with relatively small amount of bone is
narrowed to induce the production of the bone, based
on the original ideal of the distraction osteogenesis,
which in its turn is based on the concept that the contin-
uous stimulating force has bone producing power and
mucous membrane augmenting capacity.
[0018] This design with a unique double structure
screw allows theoretically to extend the effective length
of the implant itself about twice the initially embedded
implant. This implant features further such an excellent
characteristic that the middle member which can lift up
the mucous membrane of maxillary sinus may introduce
bone around itself. From structural point of view, the
middle member plays a role of anchor in the bone. More-
over, this implant displays an excellent holding power,
since it has a bicortical structure in which both the max-
illary sinus and oral cavity sides are surrounded by the
cortical bone.
[0019] Figs. 7 and 8 illustrate an embodiment of an
implant for maxilla, different from the foregoing implant,
in which the exterior member 1' and middle member 2'
of the implant S' are slidably connected. Provided sym-
metrically on the lateral side of the middle member 2'
are two grooves M and M all along the axis with which
slidably engaged are the protrusions T and T provided
on the inward flange F of the exterior member 1'.
Screwed at the extremity of the middle member 2' is the
end member 13' which is attached, for positioning, to
the healing cap 4' screwed at the extremity of the exte-
rior member 1'. The projected length of the middle mem-
ber can be freely adjusted by changing the screwed
depth of the healing cap 4' as against the exterior mem-
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ber. At this adjustment, the middle member slides on the
exterior member. It should be understood that this in-
vention is not limited to these embodiments but that the
connected length of the middle and exterior members
have only to be adjustable.
[0020] Figs. 9 and 10 represent an embodiment of the
implant for mandible B, which have the exterior member
21, middle member 22, healing cap 23 and end member
24. The exterior member 21 is a cylinder open in its up-
per and lower portions, on the outer and inner circum-
ferences of which are provided respectively rough-
pitched and fine-pitched male and female screws 27 and
28. The lowermost portion of the exterior member 21 is
provided with flared guide 29.
[0021] The middle member 22 is formed into a rod,
provided on the outer circumference of which is a male
thread 31 screwed into the female screw 28 of said ex-
terior member. Healing cap 23 and end member 24 are
screwed into the uppermost and lowermost portions of
said middle member 22, respectively. The geometrical
form of the healing cap 23 is similar to one in said implant
S. A groove (flat or cruciform) for engagement with a
screwdriver is formed on the end member 24. Fig. 17
represents an implant for mandible B' having a little dif-
ferent exterior member 21'.
[0022] The implant B embeds its exterior member 21
(21') screwed into the middle member 22 into jaw bone
D. For this, the middle member 22 has been screwed
into the exterior member 21 (21') to the extent that the
healing cap 23 comes closest to the uppermost portion
of the exterior member 21 (21'). Just after this embed-
ment, the healing cap 23 holds up more or less the mu-
cous membrane T in the oral cavity, while the end mem-
ber 24 mounted on the lowermost portion of the middle
member holds down the skin L under the jaw. The mid-
dle member thus positioned just under the skin can be
palpated. The implant will be observed in this state for
a suitable period, for example, for two weeks.
[0023] After said observation period has elapsed, the
middle member 22 is screwed into daily little by little, for
example, by 2 mm each. Fig. 1 2 depicts the state of the
middle member one month after the operation. In about
two weeks, the middle member 22 is pierced through
into the oral cavity from just under the skin to expand
the mucous membrane T of the oral cavity. The implant
is observed in this state for a suitable period, for about
6 months.
[0024] Fig. 13 represents the state 6 months after the
operation where newly generated bone is observed
around the implant B.
[0025] Fig. 1 4 illustrates the implant B firmly held by
the bone generated around said implant, where the
healing cap has been undone and the abutment 25 is
mounted to protrude into the oral cavity outside the mu-
cous membrane T. Dentures, cast crown and the like are
to be mounted on this abutment.
[0026] The implant B for lower jaw needs only manip-
ulation from inside the oral cavity at the initial operation

without any incision over the skin. Even the secondary
operation requires only an extremely small skin incision
just for the turns of screw intended to apply the contin-
uous stimulating force. As was the case with said im-
plant for upper jaw S, the middle member plays a role
of anchor in the bone and can have a bicortical structure
surrounded by the cortical bone, displaying thus an ex-
cellent holding power. Though the figure shows the os-
teogenesis in the oral cavity, the bone may be generated
on the submaxillary edge by inlaying the implant invert-
edly.
[0027] In addition to the implant for lower jaw to be
embedded from inside the oral cavity, there is another
type of implant that necessitates skin incision from the
submaxillary edge. We can use, for this latter type, a
plate P (Symphysis Plate) that can join respective exte-
rior members as shown in Figs. 15 and 1 6.
[0028] As this invention may be embodied in several
geometrical forms and dimensions without departing
from the scope of the claims, the present embodiments
are therefore illustrative and not restrictive. Though said
figures show the external and middle members connect-
ed with screws so that their length may be variable, it is
possible to adopt other types of structure that allow to
adjust their length adequately. It is also possible to adopt
triple or higher construction in place of the illustrated
double structure of external and middle members.
[0029] The material of the implant by this invention
may be some material which is not harmful to human
body and excellent in strength, for example, titanium or
titanium alloy which is conventionally known implant
material.

Industrial Availability:

[0030] The dental implant according to the present in-
vention may be industrially manufactured from titanium,
titanium alloy or other metals by conventionally known
processing technique to be used as a fixing member for
dental prostheses.

Claims

1. A dental implant comprising fixture parts to be em-
bedded into the maxilla or upper jaw bone, said im-
plant comprising a plurality of members, including
a threaded exterior member (1) and a threaded in-
ternal member (2) screwable one with respect to the
other, forming a combined implant,
characterized in that said implant is variably ad-
justable in its length for lifting a mucous membrane
(T), the length adjustment being performed by act-
ing on one of said plurality of members (2) which is
on the side of the maxilla in which the implant is in-
serted, i.e. on the oral side of the upper jaw, and the
lifting of the mucous membrane (T) occurring on the
opposite side of the maxilla in which the implant is
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inserted, i.e. in the maxillary sinus cavity (C).

2. A dental implant comprising fixture parts to be em-
bedded into the mandible or lower jaw bone, said
implant comprising a plurality of members, includ-
ing a threaded exterior member (21, 21') and a
threaded internal member (22, 22') screwable one
with respect to the other forming a combined im-
plant,
characterized in that said implant is variably ad-
justable in its length for lifting a mucous membrane
(T), the length adjustment being performed by act-
ing on one of said plurality of members (22, 22")
which is on the opposite side of the side of the man-
dible in which the implant is inserted, i.e. on the low-
er part of the mandible, and the lifting of the mucous
membrane (T) occurring on the opposite side of the
mandible in which the implant is inserted, i.e. in the
oral cavity.

3. A dental implant as claimed in claim 2, character-
ized in that it comprises a symphysis plate (P) join-
ing respective exterior members (21, 21') and ne-
cessitates skin incision from the submaxillary edge.

4. The dental implant as claimed in claim 1, 2 or 3,
characterized in that said fixture parts are provid-
ed with a cylindrical external member (1, 21, 21') on
the inner circumference of which a female screw is
tapped and a rod-shaped middle member (2, 22,
22') which is threaded into said female screw of said
external member and that said external and middle
members are screwed into each other in one block
so that their length is adjustable.

5. The dental implant as claimed in claim 1, 2 or 3,
characterized in that said fixture parts are so con-
structed that the plurality of members are connect-
ed in such a fashion that may be axially slidable on
each other.

Patentansprüche

1. Ein Zahnimplantat, das Befestigungsteile umfasst,
die in die Maxilla oder den Oberkieferknochen ein-
zubetten sind, wobei das Implantat eine Vielzahl
von Elementen umfasst, einschließlich eines Au-
ßenelements (1) mit Gewinde und eines Innenele-
ments (2) mit Gewinde, die in Bezug zueinander zu-
sammenschraubbar sind und somit ein kombinier-
tes Implantat bilden,

dadurch gekennzeichnet, dass das Implan-
tat in seiner Länge variabel anpassbar zum Anhe-
ben einer Schleimhaut (T) ist, wobei die Längenan-
passung durchgeführt wird durch Einwirken auf ei-
nes der Vielzahl von Elementen (2), das sich auf
der Seite der Maxilla befindet, in die das Implantat

eingesetzt wird, d. h. auf der oralen Seite des Ober-
kiefers, und wobei das Anheben der Schleimhaut
(T) auf der gegenüberliegenden Seite der Maxilla
stattfindet, in die das Implantat eingesetzt wird, d.
h. in die Nebenhöhle (C) der Maxilla.

2. Ein Zahnimplantat, das Befestigungsteile umfasst,
die in die Mandibula oder den Unterkieferknochen
einzubetten sind, wobei das Implantat eine Vielzahl
von Elementen umfasst, einschließlich eines Au-
ßenelements (21, 21') mit Gewinde und eines In-
nenelements (22, 22') mit Gewinde, die in Bezug
zueinander zusammenschraubbar sind und so ein
kombiniertes Implantat bilden,

dadurch gekennzeichnet, dass das Implan-
tat in seiner Länge variabel anpassbar zum Anhe-
ben einer Schleimhaut (T) ist, wobei die Längenan-
passung durchgeführt wird durch Einwirken auf ei-
nes der Vielzahl von Elementen (22, 22"), das sich
auf der gegenüberliegenden Seite der Seite der
Mandibula befindet, in welche das Implantat einge-
setzt wird, d. h. im unteren Teil der Mandibula, und
wobei das Anheben der Schleimhaut (T) auf der ge-
genüberliegenden Seite der Mandibula stattfindet,
in die das Implantat eingesetzt wird, d. h. in die
Mundhöhle.

3. Ein Zahnimplantat wie in Anspruch 2 beansprucht,
dadurch gekennzeichnet, dass es eine Symphy-
senplatte (P) umfasst, welche die jeweiligen Au-
ßenelemente (21, 21') verbindet und einen Haute-
inschnitt von der submaxillaren Kante aus erforder-
lich macht.

4. Das Zahnimplantat wie in Anspruch 1, 2 oder 3 be-
ansprucht, dadurch gekennzeichnet, dass die
Befestigungsteile mit einem zylindrischen Außen-
element (1, 21, 21') ausgestattet sind, an dessen
Innenumfang eine Schraubenmutter angebracht
wird, und mit einem stabförmigen mittleren Element
(2, 22, 22'), das in die Schraubenmutter des Außen-
elements eingeschraubt wird, und dadurch, dass
die äußeren und mittleren Elemente in einem Block
ineinander eingeschraubt werden, so dass ihre
Länge verstellbar ist.

5. Das Zahnimplantat wie in Anspruch 1, 2 oder 3 be-
ansprucht, dadurch gekennzeichnet, dass die
Befestigungsteile so konstruiert sind, dass die Viel-
zahl von Elementen so verbunden werden, dass sie
axial aufeinander verschoben werden können.

Revendications

1. Un implant dentaire comprenant des parties de fixa-
tion à incorporer dans l'os du maxillaire ou mâchoire
supérieure, ledit implant comprenant une pluralité
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d'éléments, incluant un élément à filetage extérieur
(1) et un élément à filetage intérieur (2) susceptibles
d'être vissés l'un sur l'autre, en formant un implant
combiné,
caractérisé en ce que ledit implant est ajustable
de façon variable en longueur, pour lever une mem-
brane muqueuse (T), l'ajustement en longueur
étant effectué en agissant sur l'un de ladite pluralité
d'éléments (2) se trouvant sur le côté de la maxil-
laire dans lequel l'implant est inséré, c'est-à-dire sur
le côté oral de la mâchoire supérieure, et la levée
de la membrane muqueuse (T) se produisant sur le
côté opposé de la maxillaire dans laquelle l'implant
est inséré, c'est-à-dire dans la cavité sinusale
maxillaire (C).

2. Un implant dentaire comprenant des parties de fixa-
tion à incorporer dans l'os de la mandibule ou mâ-
choire inférieure, ledit implant comprenant une plu-
ralité d'éléments, comprenant un élément à filetage
extérieur (21, 21') et un élément à filetage intérieur
(22, 22'), susceptibles d'être vissés l'un sur l'autre
en formant un implant combiné,
caractérisé en ce que ledit implant est ajustable
de façon variable en longueur, pour lever une mem-
brane muqueuse (T), l'ajustement en longueur
étant effectué en agissant sur l'un de ladite pluralité
d'éléments (22, 22") qui se trouve sur le côté oppo-
sé au côté de la mâchoire inférieure dans lequel
l'implant est inséré, c'est-à-dire sur la partie infé-
rieure de la mâchoire inférieure, et la levée de la
membrane muqueuse (T) se produisant sur le côté
opposé de la mâchoire inférieure, dans lequel l'im-
plant est inséré, c'est-à-dire dans la cavité orale.

3. Implant dentaire selon la revendication 2, caracté-
risé en ce qu'il comprend une plaque de symphyse
(P), reliant les éléments extérieurs (21, 21') respec-
tifs et nécessisant une incision de la peau depuis le
bord submaxillaire.

4. L'implant dentaire selon la revendication 1, 2 ou 3,
caractérisé en ce que lesdites parties de fixation
sont munies d'un élément externe (1, 21, 21') cylin-
drique, sur la circonférence intérieure duquel un fi-
letage femelle est taillé, et un élément médian (2,
22, 22') en forme de tige, vissé dans ledit filetage
femelle dudit élément externe, et en ce que lesdits
éléments externes et médians sont vissés l'un dans
l'autre pour former un bloc, de manière que leur lon-
gueur soit ajustable.

5. L'implant dentaire selon la revendication 1, 2 ou 3,
caractérisé en ce que lesdites parties de fixation
sont construites de manière que la pluralité d'élé-
ments soient reliés de manière à pouvoir être cou-
lissés axialement l'un sur l'autre.
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