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(57) ABSTRACT 

In a device for the reconstruction of missing or lost teeth, an 
implant, which ends in the gingival region, is biologically 
anchored in a jawbone. The implant itself comprises an 
implant body anchored in the jawbone and an implant head 
on the gingival aspect, acting as the anchoring site for an 
abutment, which in turn forms the reception site for the tooth 
being reconstructed. The abutment represents the retention 
shape of the tooth being reconstructed. 

45 Claims, 4 Drawing Sheets 
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DEVICE FOR THE RECONSTRUCTION OF 
TEETH 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This application is a continuation of application Ser. No. 
07/946,636, filed Sep. 18, 1992 now abandoned. 

FIELD OF THE INVENTION 

The present invention relates to devices and processes for 
the reconstruction of missing or lost teeth. 

BACKGROUND OF THE INVENTION 

In the reconstruction of missing or lost teeth according to 
present-day technique, an implant is Secured to the patient's 
jawbone. This implant, which preferably is made of titanium 
or a titanium alloy, comprises an anchor pin anchored in the 
bone and a receiving funnel on the gingival aspect, whose 
end is located in the gingival region below the gingival 
contour. An abutment, which preferably consists of titanium 
or a titanium alloy, is advantageously attached to the implant 
head via a detachable connection and represents the actual 
receiving core for a reconstruction of a tooth or a bridging 
anchor. Towards the gingival opening, this abutment has a 
thickening, which represents the actual receiving site for the 
reconstructed tooth crown. The end of the abutment directed 
towards the oral cavity is firmly joined to the gingival 
opening of the tooth crown, preferably with the aid of a 
bonding or Screwing procedure. However, the tooth con 
figurations of each individual assume different manifesta 
tions with regard to shape, geometric extent and position 
within the dental arch, for which reason difficult adjustments 
are regularly required in the region of the thickening at the 
gingival aspect of the abutment if one wishes to deviate 
more or less, with the reconstructed tooth crown, from the 
predetermined perpendicular indicated by the abutment 
anchored in the implant head, or to change the root dimen 
Sions predetermined by the implant post. The commercially 
available range of Shapes allows little Scope for matching to 
the desired tooth/not shape and position of the neighboring 
teeth. This difficult adjustment consists, for example, in 
making an individual modification to the thickening at the 
gingival aspect of the abutment, as recipient Site for the 
reconstructed tooth crown, in order to effect a corresponding 
correction in the attitude and shape of the tooth being 
reconstructed. Clearly, Such on-the-Spot reworking poses 
considerable visual and technical demands, and this, with 
anything less than optimal performance of the correction, 
has an immediately negative effect on the quality of the 
work. A further important disadvantage of this concept is 
evident in that, with the Slightest recession of the gingiva, 
the abutment will be exposed. This will be evident in the 
form of a black linear arch above the gingival boundary, 
which always leads to considerable impairment of the coS 
metic appearance, Something which frequently results in the 
existing concept being unacceptable. Also, as intimated 
above, the last-named concept does not permit any Satisfac 
tory correction of the gingival emergence profile. 

SUMMARY OF THE INVENTION 

The object of the invention is to provide a remedy for the 
defects of prior tooth implants and procedures, and to 
provide a proceSS by which teeth to be reconstructed can be 
configured in an optimal fashion. 
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2 
The essential advantages of the invention are that the 

basis of every reconstruction is provided by an individual or 
Standardized abutment, which is processed to a retention 
shape with regard to the final Shaping of the tooth to be 
reconstructed, this Shaping being carried out preferably by 
machining with the aid of a copy-milling operation, pre 
ceded by a preliminary modeling of the individual form in 
wax or Synthetic material; a more expensive manual work 
ing is not excluded. Obviously, the abutment can also be 
shaped without cutting, for example using a sinter technique. 
A further essential advantage of the invention consists in 

the fact that there is the possibility of preparing the whole 
tooth reconstruction, i.e., abutment and tooth crown, in one 
piece So that the abutment represents the actual reconstruc 
tion. 
The following possibilities are available in principle: 

A. The abutment comes ready for use with a retention shape. 
The latter can be prepared ready-made or individually: 
a) with a metal core, sheathing of ceramic, or a synthetic 

or of a composite material; 
b) completely of metal; 
c) completely of ceramic, of a Synthetic or of a composite 

material. 
B. The abutment represents the actual individually prepared 
reconstruction of the tooth: 

a) with a metal core; sheathing of ceramic, or a synthetic 
or of a composite material; 

b) completely of metal; 
c) completely of ceramic, of a Synthetic or of a composite 

material. 
C. The abutment is fashioned as a telescope and used for 
providing detachable prostheses. 

In a preferred embodiment having a metal core, the 
sheathing has the form of an integral or quasi-integral jacket 
around the metal core. In the case of the quasi-integral 
embodiment, the jacket, composed of one of the above 
mentioned Substances, reaches deep down into the anchor 
ing region of the abutment in Such a way that, even if there 
is extensive gingival recession, no metallic exposure of the 
metallic core results, thereby maximizing the acceptance of 
the subject of the invention. 

Since the retention shape corresponds exactly to the 
reconstruction with regard to Shaping, any Subsequent cor 
rective adjustment of the abutment is rendered Superfluous. 
The very delicate alignment of the tooth being 
reconstructed, to conform to dentition, is completely dis 
pensed with, which in turn maximizes assurance of quality. 
The above-mentioned embodiments are naturally also 

valid with regard to the alignment of the abutment as a 
complete tooth reconstruction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the invention are illustrated in 
the drawings. All the elements which are not required for the 
immediate understanding of the invention have been omit 
ted. In the drawings, the same elements are provided with 
the same reference numerals in the various figures, and in 
which: 

FIG. 1 is a partial cross-sectional view of an implant body 
anchored in the jawbone; 

FIG. 2 is a croSS-Sectional view showing an abutment 
anchored in the implant, the abutment having a metal core 
with a sheathing of ceramic, Synthetic or composite mate 
rial; 

FIG. 3 is a partial cross-sectional view of a reconstructed 
tooth in accordance with this invention. 
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FIG. 4 is a partial croSS-Sectional view of a reconstructed 
tooth according to another embodiment of the present inven 
tion. 

DETAILED DESCRIPTION 

FIG. 1 shows the first step in the process of making a tooth 
reconstruction. The gingiva 1 is prepared Surgically between 
two healthy teeth 5, 6 Sufficiently to allow the anchoring of 
an implant body 3 in the jawbone 2. This implant body 3 has 
an implant head or Socket 4 Secured at its gingival end, 
which Serves as an aid to positioning and in this case has the 
shape of a hexagon. Obviously, other shapes can be used for 
the same purpose. It will always be necessary, however, to 
ensure that the degrees of freedom between patrix and 
matrix are kept to a minimum. The Socket 4 Serves as an 
anchoring arrangement for an abutment 7, as shown in the 
following figures. The implant head 4 has a screw thread 13, 
for receiving a detachable connection. Obviously, other 
connection arrangements can also be envisaged. Care must 
be taken to ensure that the detachable connection will not 
work loose on its own. 

Once healing has occurred following the insertion of the 
implant body, the abutment 7 may be fitted to the implant 
body as shown in FIG. 2. The abutment 7 is fashioned as a 
retention shape and has a metal core 8 with a material 
sheathing 9 of ceramic, Synthetic or composite material. The 
hollow core 8 has a central aperture 12. As is clearly evident 
from FIG. 2, the sheathing 9 reaches deep into the gingiva, 
i.e., approaching the area of the jawbone, as Seen in FIG. 4, 
which shows the sheath attached around the bottom portion 
of the core and extending an entire distance between a 
bottom end of a tooth 11 and a bottom end of the abutment 
7. If Subsequently, in the course of time, gingival recession 
occurs, at most a region of the tooth-colored sheathing 9 of 
the abutment 7 will be exposed which will not cause any 
cosmetic impairment. The retention shape of the abutment 7 
can be prepared individually, i.e., any inclined (skew) plane 
that is required on the implant Surface can be fashioned. In 
this way, optimal shape and attitude can be achieved in the 
tooth reconstruction. 

AS FIG. 2 further shows, the connection between the 
implant body 3 and the abutment 7 takes place exclusively 
in the metallic region of the two connecting pieces. A Screw 
10 is passed via the vertical aperture 12 in the abutment 7 
and screwed tight from above in the implant head 4. It is 
evident that the connection must not become unscrewed too 
easily on its own. All necessary precautions known to the 
state of the art should be used to ensure that the joint 
between the implant body 3 and the abutment 7 can be 
unscrewed only by the use of Special means. The positioning 
between the implant 3 and abutment 7 is carried out by the 
hexagonal receSS at the lower end of the abutment 7 and the 
hexagonal shape of the implant head 4. The degrees of 
freedom between the head 4 and the abutment 7 must be kept 
as Small as possible, on the one hand to maintain the 
predetermined position of the reconstruction and on the 
other hand to achieve Support for the Static connection. AS 
already mentioned, other arrangements can also be envis 
aged withregard to positioning as well as coupling of the 
head 4 to the abutment 7, as long as the predetermined and 
defined purpose is Still achieved. 

In a modified form of the invention, the abutment 7 itself 
may take the form of the reconstructed tooth, including the 
aperture 12, which is also present in this case, and which 
serves invariably for anchoring the abutment 7 to the 
implant head 4. The aperture 12 is closed, when the recon 
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4 
Struction is finished, at the open end with a plug-like insert 
of the same material as the abutment 7. 

FIG. 3 now shows the final reconstruction, which is 
concluded by placing on a tooth crown 11. When comparing 
two existing healthy teeth 5, 6 and a reconstructed tooth 11, 
FIG. 3 itself clearly indicates the manifold possibilities that 
the described concept can open up and the maximal quality 
assurance that can thereby by achieved. 
A device for the reconstruction of missing or lost teeth 

thus includes the implant body 3, and means, Such as an 
external thread on the body, for anchoring the body in a 
jawbone, and the implant head or socket 4 on the body. The 
device further includes the abutment 7. Means, such as the 
screw 10 and the screw thread 13 in the implant body 4, is 
provided for Securing the abutment to the body, the abutment 
being non-rotatable relative to the implant head. The device 
also includes the detachable prosthesis tooth 11 having a 
base and a cavity. 

The abutment 7 includes the tubular portion 8 which is 
received in the cavity in the tooth. The tubular portion 8 is 
Substantially the same height as a central portion of the 
tooth. The abutment 7 has the sheath 9 formed on or attached 
to an exterior of the tubular portion 8, the sheath forming an 
abutment face Spaced from the Securing means 10 and 13. 
The tubular portion 8 preferably has a narrow cylindrical 
upper portion, an enlarged bottom portion, and a curved 
transition cuff between a tubular portion and the bottom 
portion. 
The sheath 9 is attached around the cylindrical portion 

and the transition cuff. The Size of an exposed portion of the 
sheath 9 below the abutment face is larger than an exposed 
portion of the tubular portion 8 below the abutment face. Put 
another way, the bottom end of the tooth 11 is spaced from 
the transition cuff, and a distance between the bottom end of 
the tooth and the transition cuff is greater than a distance 
between the transition cuff and a bottom end of the abut 
ment. The detachable tooth cavity has a length correspond 
ing to the length of the tubular portion 8, and the base of the 
detachable tooth engages the abutment face. 

Although a preferred embodiment of this invention has 
been illustrated and described herein, it is recognized that 
changes and variations may be made without departing from 
the invention as Set forth in the claims. 
What is claimed is: 
1. A device for the reconstruction of missing or lost teeth, 

comprising: 
an implant body; 
means for anchoring the body in a jawbone; 
an implant head on the body; 
an abutment; 
means for Securing the abutment to the body, the abutment 

being non-rotatable relative to the implant head; 
a detachable prosthesis tooth having a base and a cavity; 

and 
the abutment including a tubular portion received in the 

cavity in the tooth, the tubular portion being Substan 
tially the same height as a central portion of the tooth, 
the abutment having a sheath formed on an exterior of 
the tubular portion, the sheath forming an abutment 
face Spaced from the Securing means, a size of an 
exposed portion of the sheath below the abutment face 
being larger than an exposed portion of the tubular 
portion below the abutment face, the detachable tooth 
cavity having a length corresponding to the length of 
the tubular portion, the base of the detachable tooth 
engaging the abutment face. 



US RE37,227 E 
S 

2. The device as claimed in claim 1, wherein the 
abutment, as a retention form of the tooth being 
reconstructed, is made individually for a patient. 

3. The device as claimed in claim 1, wherein the abutment 
includes a metallic material. 

4. The device as claimed in claim 1, wherein the abutment 
includes a ceramic material. 

5. The device as claimed in claim 1, wherein the abutment 
includes a non-metallic material. 

6. The device as claimed in claim 1, wherein the sheath is 
formed of a tooth-colored material. 

7. A device for the reconstruction of a missing or lost 
tooth, comprising: 

an implant body, the implant body including means for 
anchoring the implant body in a jawbone; 

an abutment, the abutment having a core, the core having 
a narrow cylindrical upper portion, an enlarged bottom 
portion, and a curved transition cuff between a tubular 
Said narrow cylindrical upper portion and the bottom 
portion, and a sheath attached around the cylindrical 20 
portion and the transition cuff; 

means for non-rotatably anchoring the abutment to a top 
end of the implant body; 

a prosthesis tooth, the tooth having a bottom end and a 
cavity extending into the tooth from the bottom end for 25 
receiving a portion of the abutment, the bottom end of 
the tooth being Spaced from the transition cuff, a 
distance between the bottom end of the tooth and the 
transition cuff being greater than a distance between the 
transition cuff and a bottom end of the abutment; and 

means for Securing the tooth to the abutment, 
wherein the core is metallic. 
8. A device as claimed in claim 7, wherein the sheath is 

ceramic. 
9. A device as claimed in claim 7, wherein the sheath is 

tooth-colored. 
10. A device as claimed in claim 7, wherein the sheath is 

further attached around the bottom portion of the core and 
extends an entire distance between a bottom end of the tooth 
and a bottom end of the abutment. 

11. A device for the reconstruction of a missing or lost 
tooth, comprising: 

an implant body, the implant body including means for 
anchoring the implant body in a jawbone; 

an abutment, the abutment having a core, the core having 
a narrow cylindrical upper portion, an enlarged bottom 
portion, and a curved transition cuff between a tubular 
Said narrow cylindrical upper portion and the bottom 
portion, and a sheath attached around the cylindrical 
portion and the transition cuff; 

means for non-rotatably anchoring the abutment to a top 
end of the implant body; 

a prosthesis tooth, the tooth having a bottom end and a 
cavity extending into the tooth from the bottom end for 
receiving a portion of the abutment, the bottom end of 
the tooth being Spaced from the transition cuff, a 
distance between the bottom end of the tooth and the 
transition cuff being greater than a distance between the 
transition cuff and a bottom end of the abutment; and 

means for Securing the tooth to the abutment, 
wherein the sheath is further attached around the bottom 

portion of the core and extends an entire distance 
between a bottom end of the tooth and a bottom end of 
the abutment. 

12. A device as claimed in claim 11, wherein the sheath is 
ceramic. 

6 
13. A device as claimed in claim 11, wherein the sheath is 

tooth-colored. 
14. The device of claim 11, wherein Said narrow cylin 

drical upper portion extends to approximately the Same 
5 height as the height of Said Sheath. 

15. The device of claim 11, wherein Said Sheath includes 
an abutment face which engageS Said bottom end of Said 
prosthesis tooth, Said narrow cylindrical upper portion 
extending above Said bottom end of Said prosthesis tooth. 

16. The device of claim 11, wherein Said distance between 
Said bottom end and Said transition cuff is less than the 
height of Said narrow cylindrical upper portion. 

17. The device of claim 11, wherein Said narrow cylin 
drical upper portion is tubular. 

18. The device of claim 7, wherein Said narrow cylindrical 
upper portion extends to approximately the Same height aS 
the height of Said Sheath. 

19. The device of claim 7, wherein Said Sheath includes an 
abutment face which engageS Said bottom end of Said 
prosthesis tooth, Said narrow cylindrical upper portion 
extending above Said bottom end of Said prosthesis tooth. 

20. The device of claim 7, wherein Said distance between 
Said bottom end and Said transition cuff is less than the 
height of Said narrow cylindrical upper portion. 

21. The device of claim 7, wherein said narrow cylindrical 
upper portion is tubular. 

22. An abutment for mounting a prosthesis tooth On a 
dental implant comprising: 

a. means for non-rotatably Securing Said abutment to Said 
implant, 

3O b. a metal tubular portion having Substantially the same 
height as the central portion of Said tooth and an 
enlarged bOttom portion for contacting Said implant, 

c. a non-metallic Sheath formed On an exterior of Said 
35 tubular portion, the Sheath forming an abutment face 

which mounts said prosthesis tooth, Said abutment face 
Spaced from Said Securing means of (a). 

23. An abutment of claim 22, wherein the exposed portion 
of the Sheath below the abutment face is larger than an 

40 exposed portion of the tubular portion below the abutment 
face. 

24. An abutment of claim 22, wherein Said Sheath is made 
of at leaSt One of ceramic, Synthetic material, Or composite 
material. 

25. An abutment of claim 22 wherein Said means for 
non-rotatably Securing Said abutment to Said implant cOm 
prises a Screw engaging both Said abutment and Said 
implant. 

26. An abutment for mounting a prosthesis tooth On a 
so dental implant comprising: 

a. a metallic core having a narrow upper portion, an 
enlarged bottom portion, and a transition cuff between 
the upper portion and the bottom portion, 

b. a Sheath made of at least One of ceramic, Synthetic 
material, Or composite material attached around the 
narrower upper portion of the transition Cui, Said 
Sheath mounting Said prosthesis tooth. 

27. An abutment of claim 26, wherein the distance of the 
portion of the Sheath below the bottom of Said tooth and 
above Said transition cuff is greater than the distance 
between the transition cuff and the bottom of the abutment. 

28. An abutment of claim 26, wherein the Sheath extends 
around the bottom of Said core to the bottom of Said 
abutment. 

29. An abutment for mounting a prosthesis tooth On a 
metal dental implant anchored in bone, Said abutment 
comprising: 

45 
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a. a hollow metal central core, Said core having an upper 
portion which mounts Said toOth and an enlarged 
bOttom portion for contacting Said implant and a 
transition cuff between Said upper portion and Said 
bottom portion, 

b. a metal Screw passing through Said hollow central core 
for Securing Said core to Said implant, and 

c. a Sheath made of ceramic Synthetic, Or composite 
material Surrounding at least the portion of said central 
core and Said transition Cui, Said Sheath forming an 
abutment face which mounts Said tooth, a portion of 
Said Sheath being exposed below the bottom of Said 
tooth when Said tooth is mounted On Said abutment 
face. 

30. An abutment of claim 29 wherein Said Sheath extends 
to the Supragingival portion of Said central core. 

31. An abutment of claim 29 wherein Said metal is 
titanium Or titanium alloy. 

32. An abutment of claim 29 wherein Said Sheath is 
ceramic. 

33. An abutment for mounting a prosthesis tooth On a 
metal dental implant anchored in bone, Said abutment 
comprising: 

a. a central metal core for engaging Said implant, Said 
core having a Supragingival portion and an enlarged 
gingival portion for engaging Said implant, 

b. a metal Screw passing through an opening in Said core 
for Securing Said core to Said implant, and 

c. a ceramic Sheath Surrounding at least a portion of Said 
central core adjacent an implant end of Said abutment 
and forming an abutment face which mounts the distal 
end of Said tooth. 

34. The abutment of claim 33 wherein Said central metal 
core is tubular, and Said ceramic Sheath Surrounds a Sub 
Stantial Sub-gingival portion of Said tubular core. 

35. A device for the reconstruction of a missing or lost 
tooth, comprising: 

a. a metal implant portion disposed within the jawbone at 
the location of Said missing or lost tooth for anchoring 
a prosthesis tooth, 

b. a metal core portion for mounting Said prosthesis tooth, 
Said core portion abutting and fixed to Said implant 
portion, and 

c. a ceramic Sheath forming an abutment face Surround 
ing Said core which mounts Said prosthesis tooth. 

36. In an implant System for the reconstruction of missing 
Or lost teeth, Said System including a metal implant body and 
an abutment comprising a metal core, means for anchoring 
the body in a jawbone so that a portion of the implant System 
extends from the jawbone through the Overlying gingiva, 
means for Securing the abutment to the body, and a detach 
able prosthesis tooth, the improvement comprising: 

a ceramic Sheath Surrounding a portion of Said metal 
abutment core and providing an abutment face which 
mounts Said tooth, and a portion of Said Sheath below 
Said tooth to be exposed by gingival recession. 
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37. An abutment for Supporting a prosthetic tooth On a 

dental implant comprising: 
a metallic core having a bottom portion with a bottom end 

for engaging Said implant, an upper portion disposed 
above Said bottom portion, Said upper portion being 
narrower than Said bottom portion, and a transition 
cuff between Said upper portion and Said bottom por 
tion. 

means for non-rotatably anchoring Said abutment On Said 
dental implant, and 

a ceramic Sheath attached to Said metallic core, Said 
ceramic Sheath being located around Said upper por 
tion and On Said transition cuii, Said ceramic Sheath 
including an abutment face for Supporting Said proS 
thetic tooth, a distance between Said abutment face and 
Said transition cuff being greater than a distance 
between Said transition cuff and Said bottom end. 

38. The abutment of claim 37, wherein Said transition cuff 
is curved. 

39. The abutment of claim 37, wherein Said non-rotational 
anchoring means includes a Screw for engaging a threaded 
bore in Said implant. 

40. The abutment of claim 39, wherein Said non-rotational 
anchoring means further includes a polygonal SOcket in Said 
metallic core for mating with a polygonal boSS On Said 
implant. 

41. The abutment of claim 37, wherein Said narrower 
upper portion extends to approximately the Same height aS 
the height of Said ceramic Sheath. 

42. The abutment claim 37, wherein Said narrower upper 
portion extends above at least a portion of Said abutment 
face of Said ceramic Sheath. 

43. The abutment of claim 37, wherein Said distance 
between Said transition cuff and Said bottom end is less than 
the height of Said narrower upper portion. 

44. The abutment of claim 37, wherein Said upper portion 
is substantially cylindrical. 

45. An abutment for Supporting a prosthetic tooth On a 
dental implant comprising: 

a metallic core having a bOttom portion for engaging Said 
implant, an upper portion disposed above Said bottom 
portion, Said upper portion being narrower than Said 
bottom portion, and a transition cuff between Said 
upper portion and Said bottom portion, 

means for non-rotatably anchoring Said abutment On Said 
dental implant, and 

a ceramic Sheath being located around Said upper portion 
and Said transition cuff of Said metallic core, Said 
Sheath being attached to said bottom portion, Said 
ceramic Sheath including an abutment face for Sup 
porting Said prosthetic tooth, Said Sheath extending 
from Said abutment face to a bottom end of Said 
abutment. 


