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[571 . ABSTRACT
An improved oral implant of the vented blade type

comprises a relatively thin vented blade adapted to be
seated into a groove in the patient’s jawbone, a crown-
supporting head or support, and a neck integrally con-
necting the support to the blade.

The neck has a flange of enlarged width with a
blade-facing surface and a support-facing surface. The
blade-facing surface comprises a bone adaptor
providing initially automatic limitation on the depth of
insertion of the implant into the jawbone without
enlargement of the groove and thereafter protection
of the underlying surface of the jawbone from outside
influences. The support-facing surface defines, .in
conjunction with the - flange-facing surface of the
support and the length of the neck therebetween, a
tissue packer to receive fibromucosal tissue after
insertion of the implant and encourage regeneration
thereof about such neck portion length, thereby
reducing or eliminating crimping of the regenerating
tissue. Thus, the improved oral implant encourages
superior adaptation of the jawbone and fibromucosal
tissue to the presence of the implant.

12 Claims, 12 Drawing Figures
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BONE ADAPTING TISSUE PACKING POST
SYSTEM

BACKGROUND OF THE INVENTION

Oral implantology provides a means of permanently
mounting an artificial tooth or teeth in the absence of
sufficient natural ‘tooth structure for constructing a
conventional fixed bridge while avoiding the cleaning

- problems inherent in the use of removable bridges. En-
dosteal implants used for this purpose include the vari-
ous pin type and spiral screw type implants which are
inserted directly into the jawbone at the ridge crest; the
self-tapping vented implant designed by Dr. Leonard 1.
Linkow; the blade vent or ring type implant developed
by Dr. Leonard I. Linkow and described in his U.S. Pat.
No. 3,465,441 (issued Sept. 9, 1969 and entitled “Ring
Type Implant For Artificial Teeth™), and the latest type
of vented blade endosteal implants having a novel perio
head developed by Dr. Leonard I. Linkow and his asso-
ciates and described in U.S. Pat. No. 3,729,825 (issued
May 1, 1973 and entitled “Oral Implant”).

As described in the last mentioned patent, a vented
blade endosteal implant generally comprises a rela-
tively thin vented blade adapted to be seated into a
‘groove in the patient’s jawbone, a crow-supporting
perio head and neck integrally connecting the head to
the blade. The perio head is formed in the shape of a
truncated pyramid and is provided on the side adjacent
the neck with inclined beveled surfaces adapted to se-
curely seat on correspoendingly chamfered surfaces at
the mouth of a groove in the ridge crest of the patient’s
jawbone, thereby to provide an automatic limitation on
depth of insertion and tremendous increased lateral
stability. The head may also be provided with a plural-
ity of accurately spaced scorelines for facilitating meas-
urement of interocclusal clearance. The blade may
take on a variety of contours designed to conform to
various anatomical structures encountered and is pref-
erably provided with a series of bone-engaging teeth
extending. paralle] to the blade edge. Various blade
contours and tooth profiles are disclosed, including a
preferred staggered tooth arrangement.

The insertion technique is rather simple and com-
prises incising the fibromucosal tissue at the ridge crest
along the endendulous span involved, and reflecting
that tissue to expose the jawbone. The bone is then
grooved to the selected blade depth and the blade is
seated to the desired depth into the jawbone. The tissue
is then sutured. The open vents in the blade allow for
substantial regeneration of bone therethrough, thereby
providing greatly increased retention after healing and
bone growth. As healing takes place after about a few
weeks, final impressions are taken to complete the final
bridge.

There remains yet room for improvement in the en-
dosteal implant of the type described above. While the
inclined beveled surfaces of the perio head limit the
depth of insertion of the implant into the jawbone, they
also tend to “‘'wedge” into the jawbone groove and may
thus undesirably enlarge the groove. There is also the
tendency of plaque, calculos and other irritating mate-
rials to enter any slight space or gap between the in-
clined beveled surfaces of the perio head and the adja-
cent correspondingly chamfered surfaces of the groove
in the jawbone. Another difficulty encountered is that
the relatively massive perio head rests directly on the
jawbone, and the regenerating fibromucosal tissue at
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the ridge crest tends to “crimp’ or bunch about the di-
ameter of the perio head, in some cases leaving gaps
between the regenerated tissue and a portion of the
perio head in the same plane. As a result, plaque, cal-
culos and other irritating matters are able to enter be-
tween the crimped fibromucosal tissue and the perio
head at one level and then between the dished down
chamfered surfaces of the jawbone groove and the in-
clined beveled surfaces of the perio head at another
level.

Accordingly, it is an object of the present invention
to provide an endosteal implant having a bone adaptor
which merely abuts atop the jawbone and protects the

* underlying jawbone surface from outside influences.
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It is another object to provide such an implant which
will not undesirably enlarge the jawbone groove during
the insertion process.

It is also an object to provide such an implant which
has a tissue packer to provide room for and encourage
the regenerating fibromucosal tissue to tenaciously
bind about the neck portion of the implant without
crimping.

It is a further object to provide such an implant of an
improved design which encourages superior adaptation
of bone and tissue thereto.

SUMMARY OF THE DISCLOSURE

It has now been found that the above and related ob-
jects of the present invention are provided in an oral
implant for permanently implanting an artificial tooth-
supporting structure in the jawbone adjacent the fi-
bromucosal tissue of a patient’s mouth, comprising a
relatlvely thin blade portion adapted to be seated di-
rectly into the jawbone to a suitable depth, a compara-
tively massive support portion substantially wider than
the blade portion adapted to extend outwardly of the
jawbone for mounting an artificial tooth structure, and
a neck portion operatively connecting the blade por-
tion to the support portion. The neck portion has a
flange of enlarged width providing a blade-facing sur-
face and a support-facing surface. The blade-facing
surface defines a bone adaptor providing initially auto-
matic limitation on the depth of insertion of the implant
into the jawbone by abutment against the jawbone and
thereafter protection of the underlying surface of the
jawbone from outside influences. The support-facing
surface defines, in conjunction with the flange-facing
surface of the support portion and the length of the
neck portion therebetween, a tissue packer to receive
fibromucosal tissue after insertion of the implant,
thereby to encourage regeneration of such time about
such neck portion length.

The blade-facing surface of the flange may be sub-
stantially planar or preferably slightly concave bucco-
lingually to conform to the surface of the jawbone. The
support facing surface may be substantially planar or
preferably slightly concave to further encourage regen-
eration of the fibromucosal tissue about the neck por-
tion length. The support-facing surface of the flange
may be imperforated or preferably fenestrated with
vents extending from the support-facing surface into or
through the flange to encourage adaptatmn of regener-
ating tissue to the implant.

Preferably the support portion is substantially wider
than the neck portion, and the flange is substantially
wider. than the blade portion, the flange typically being



3

about as long as the support portion along the axis of
the blade portion.

" BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a front elevation view of an embodiment of
the improved endosteal implant according to the pres-
ent invention; FIG. 2 is a side elevation view of the im-
plant of FIG. 1,

FIGS. 3-9 are front elevation views of additional em-
bodiments of the improved endosteal implant accord-
ing to the present invention,

FIG. 10 is a fragmentary elevation view of an em-
bodiment of the improved endosteal implant according
to the present invention, pertinent areas of its ultimate
oral environment being indicated in section;

FIG. 11 is a top plan view of the implant of FIG. 10
along the line 11—11; and ’

FIG. 12 is a top plan view of the implant of FIG. 10
along line 11—11 in which the flange is shown as fenes-
trated.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawing, wherein like refer-
enced numerals designate identical or corresponding
parts throughout the several views, and in particular to
FIGS. 1 and 2 thereof, therein illustrated is a represen-
tative embodiment of an improved endosteal implant.
The implant generally designated by the numeral 10
comprises a unitary metallic structure including an im-
plant or blade portion generally designated by the nu-

. meral 12, a crown-supporting head or support portion
generally designated by the numeral 14, and a linking
or neck portion generally designated by the numeral 16
integral with and the connecting blade portion 12 to
support portion 14. Neck portion 16 comprises an up-
standing neck formed integral with blade portion 12
and support portion 14, and operatively connecting the
upper surface of the blade portion 12 to the lower sur-
face of the support portion 14. The implant 10 is pref-
erably formed of pure titanium.

Each implant 10 includes one or more support por-
tions 14, each support portion 14 being a relatively
massive, multi-faceted body substantially wider than
the blade portion 12 and generally tapered in the direc-
tion away from the neck portion 16."More particularly,
the undersurface of the support portion 14 includes a
plurality of slightly inclined beveled shoulder surfaces
26 extending upwardly and outwardly from neck por-
tion 16. Typically, four such inclined shoulder surfaces
26 extend upwardly from the front, rear and side sur-
faces of the neck portion 16, the surfaces 26 being gen-
erally in the shape of a parallelogram connected at
their corners by triangular surfaces (not shown),
thereby to define a polygonal base line 30 from which
the supporting portion extends generally upwardly. The
supporting portion comprises a plurality of inwardly in-
clined trapezoidal side surfaces 32 intersecting the
shoulder surfaces 26 at base line 3¢ and extending up-
wardly generally in the form of a pyramid. The pyramid
is truncated by a generally horizontal top surface 33.

The blade portion 12 is in the form of a relatively thin
blade tapering to a relatively narrow edge 40 adapted
to be seated into the patient’s jawbone. The blade por-
tion 12 further includes a series of enclosed openings
or vents 42 in its side walls 44 designed to facilitate
bone regeneration therethrough and hence enhanced
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4

retention of the implant 10 by the jawbone. The blade
portion 12 is provided on both side surfaces 44 with a
series of bone-engaging teeth 46 extending in generally
equally spaced, generally parallel arrangement along
the entire length of the blade portion 12 and following
the contour thereof. While the teeth 46 are shown as
staggered on opposite sides of surfaces 44, they may
also be formed generally in registration on opposite
side surfaces 44 in the form of an inverted christmas
tree, the exact incline or shape of the teeth 46 being
varied to suit the individual circumstances.

The neck portion 16 is of substantially constant di-
ameter except for a flange 50 of enlarged width dis-
posed roughly midway along the length thereof and de-
fining a blade-facing surface 52 and a support-facing
surface 54. The blade-facing surface 52 comprises a
bone adaptor having two functions. On one hand, dur-
ing insertion it provides an automatic limitation on the
depth of insertion of the implant into the jawbone by
abutment against the jawbone, and on the other hand,
after insertion it provides protection of the underlying
surface of the jawbone from outside influences (such as
plaque, calculos and other irritating substances) by
overlapping any gaps in the engaging surface of the
neck portion therebelow and the jawbone at that level.

- The blade-facing surface 52 of the flange 50 may be

relatively planar, but is preferably slightly concave
bucco-lingually (in a cheek-to-tongue or end view as
shown in FIG. 2) to conform to the usually convex buc-
co-lingual configuration of the crest surface of the jaw-
bone against which it will abut after insertion. The
flange 50 may be circular or rectangular in shape so
long as the sides extend bucco-lingually sufficiently be-
yond the sides of the blade portion 12 to serve as an in-
sertion stop and protective cover. The ends of the
flange 50 should not extend beyond the ends of the
blade portion 12 and will generally extend parallel to
the blade axis only about as far as the support portion
4.

A tissue packing region of the implant generally des-
ignated by the numeral 55 is defined by the upper sur-
face 54 of the flange 50, the underbody or inclined bev-
eled shoulders 26 of the support portion 14 and the
length of the neck portion 16 therebetween. In the pro-
cess of tissue regeneration, the fibromucosal gum tissue
tends to enter between the support-facing surface 54
and the 'support shoulders 26 and is thus encouraged to
tenaciously bind itself about length of the neck portion
16 therebetween as further regeneration occurs. It has
been found that the regenerating fibromucosal tissue
tends to pack itself securely within the tissue-packer 55
and about the length of the neck portion 16 therewithin
with little, if any “crimping” or bunching of the tissue,
the width of such length of the neck portion 16 being
substantially less than the width of the massive support
portion 14. The support-facing surface 54 may be sub-
stantially planar (as shown in FIGS. 1 and 2) or slightly
concave (as shown in FIG. 10) to further encourage the
regenerating fibromucosal tissue to wrap or bind
around the length of the neck portion 16 within the tis-
sue packer 55.

The flange 50 may be either imperforate (as shown
in FIGS. 1-2 and 10-11) or fenestrated (as shown in
FIG. 12). In the latter instance, a plurality of apertures
or vents 56 extend generally perpendicularly from the
blade-facing surface 54 through either part or all of the
thickness of the flange 50. In either case the vents 56
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further encourage tissue adaptation to the implant 10
by permitting regenerating tissue to grow therethrough.
A further advantage occurs when the vents 56 extend
throughout the thickness of the flange 50; in this case,
screws or staples (not shown) may be inserted through
the vents 56 and into the jawbone to secure or tighten
implants 10 which have become loose for one reason
or another.

The environment in which the implant 10 will reside
is indicated in phantom line in F1G. 10 and is best un-
derstood from a consideration of the following tech-
nique for insertion of the implant 10 into the patient’s
jawbone,

Referring now to FIG. 10, after suitable X-rays have
been taken, an incision is made by a sharp scalpe! along
fibromucosal tissue 60 in the area where the implant 10
will be inserted. The incision is made along the alveolar
crest so that the tissue 60 may be retracted to expose

" sufficient jawbone 62 without tearing it. The soft tissue
60 is then retracted, preferably with a periosteal eleva-
tor to expose the bone 62. A narrow groove is then cut
into the cortical layer of the bone at the crest of the

ridge 64 to facilitate initial placement of the implant’

blade edge 40 into the jawbone 62 and reduce the like-
lihood of the blade edge 40 skidding over the jawbone
surface as it is being tapped home. The properly chosen
implant 10 is then placed with its relatively narrow
blade edge 40 inserted in the groove, and a suitable in-
strument (preferably a plastic headed mallet) is applied
to the upper surface of the support portion 14 and used
to tap the blade portion 12 into the alveolar bone 62 to
the desired depth.

Insertion to the proper final depth is insured by the
abutment of the blade-facing surface 52 of the flange
50 against the surface of the ridge crest, such abutment
limiting further insertion. In addition to insuring accu-
rate depth of insertion, this feature considerably en-
hances the initial retention, lateral stability and general
feel of the implant 10 immediately after insertion.
Moreover, proper seating of the slightly concave blade-
facing surface 52 of flange 50 on the ridge crest insures
that the implant 10 has been properly inserted.

The incised tissue 60 is then closed, preferably by the
use of interrupted sutures along the base line 30 of the
support portions 14 of the implant. The sutures may be
removed after approximately 5-7 days, and the denture
is then cemented directly into position over the ex-
posed, upwardly extending support portions 14, In the
course of time, jawbone regeneration occurs through
vents 42 and tissue regeneration occurs in the area of
the tissue packer and through any vents §6. The in-
clined beveled shoulder surfaces 26 of the underside of
the support portion 14 facilitate flossing and cleaning
at the gum line.

A representative sample of blade shapes and con-
tours which may be provided in accordance with the

‘ present invention and which advantageously utilize the
flange feature is illustrated in FIGS. 3-9, The various
areas of the mouth and the various bone conditions to
which the illustrated implants are best suited will be im-
mediately apparent to dental surgeons and dentists
skilled in the art, and accordingly they will not be de-
scribed in detail herein. Suffice it to say that the shape
and size of the neck portion, blade portion and vent
openings in all of the illustrated embodiments have
been carefully designed from photoelasticity experi-
ments and clinical experience to provide the maximum
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retention, bone regeneration and stability to various
bone conditions and locations with a minimum of
trauma to the bone and/or tissue upon insertion. In par-
ticular it will be noted that the vents 42 of blade portion
12 have rounded and uninterrupted edges to provide a
more equal distribution of stress along the jawbone.

It will be appreciated from the foregoing that the im-
proved endosteal implant provides a bone adaptor and
a tissue packer. The bone adaptor automatically limits
the depth of insertion of the implant without causing
enlargement of the opening in the jawbone and pro-
tects the engaging surfaces of the jawbone and the neck
portion from outside influences. The tissue packer per-
mits and encourages regeneration of soft tissue about
the neck portion and substantially reduces or elimi-
nates crimping, thereby also diminishing the possibility
of outside influences approaching the jawbone open-
ing. As a result, the improved oral implant provides en-
hanced tissue and bone adaptation to the implant and
reduces the liklihood of irritation resulting from out-
side influences entering the jawbone opening.

Now that a limited number of preferred embodi-
ments of the present invention have been herein specif-
ically shown and described, other modifications and
variations will become readily apparent to those skilled
in the art. For example, the length of the neck portion
above. the flange may be of lesser diameter than the
length of the neck portion below the flange to facilitate
tissue regeneration thereabout, provided only that the
structural strength of the implant is not unduly weak-
ened thereby. Accordingly, it is to be understood that
the spirit and scope of the present invention is to be
limited not by the foregoing disclosure, but only by the
appended claims.

I claim:

1. In an oral implant for permanently implanting an
artificial tooth supporting structure in a jawbone adja-
cent the fibromucosal tissue of a patient’s mouth, com-
prising

A. a relatively thin blade portion adapted to be
seated directly into the jawbone to a suitable depth,

B. a comparatively massive support-portion substan-
tially wider than said blade portion adapted to ex-
-tend outwardly of the jawbone for mounting an ar-
tificial tooth structure, and

C. a neck portion operatively connecting said bldde
portion with said support portion;

The improvement wherein said neck portion has an
enlarged substantially horizontally-extending pe-
ripheral flange with a blade-facing surface and a

. support-facing surface spaced from said support. .
position; said blade-facing defining a bone-adaptor
providing  initially- automatic - limitation on the
depth of insertion of said implant by abutment
against the jawbone and thereafter protection of
the underlying surface of the jawbone from outside
influences, and said support-facing surface defining
in conjunction with the flange-facing surface of
said support portion and the length of said neck
portion therebetween a tissue-packer to receive fi-
bromucosal tissue after insertion of said implant,
whereby said tissue-packer encourages regenera-
tion of fibromucosal tissue about said neck portion
length.
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2. The oral implant of claim 1 wherein said flange-
facing surface of said support portion has upwardly and
outwardly beveled shoulders.

3. The oral implant of claim 1 wherein said blade-
facing surface of said flange is substantially planar.

4. The oral implant of claim 1 wherein said blade-
facing surface of said flange is slightly concave bucco-
lingually to conform to the surface of the jawbone.

5. The oral implant of claim 1 wherein said support-
facing surface of said flange is substantially planar.

6. The oral implant of claim 1 wherein said support
portion is substantially wider than said neck portion
length, and wherein said flange is substantially wider
than said blade portion and about as long as said sup-
port portion,.

7. The oral implant of claim 1 wherein said blade-
facing surface is slightly concave biccolingually to con-
form to the surface of the jawbone.

8. In an oral implant for permanently implanting an
artificial tooth supporting structure in a jawbone adja-
cent the fibromucosal tissue of a patient’s mouth, com-
prising

A. a relatively thin blade portion adapted to be

seated directly into the jawbone to a suitable depth,

B. a comparatively massive support portion substan-
tially wider than said blade portion adapted to ex-
tend outwardly of the jawbone for mounting an ar-
tificial tooth structure, and

C. a neck portion operatively connecting said blade
portion with said support portion;

The improvement wherein said neck portion has an
enlarged flange with a blade-facing surface and a
support-facing surface; said blade-facing surface
defining a bone-adaptor providing initially auto-
matic limitation on the depth of insertion of said
implant by abutment against the jawbone and
thereafter protection of the underlying surface of
the jawbone from outside influences, and said sup-
port-facing surface being slightly concave and de-
fining in conjunction with the flange-facing surface
of said support portion and the length of said neck
portion therebetween a tissue-packer to reccive fi-
bromucosal tissue after insertion of said implant,
whereby said tissue-packer encourages regenera-
tion of fibromucosal tissue about said neck portion
length.

9. The oral implant of claim 8 wherein said support-

facing surface is fenestrated.

" 10. In an oral implant for permanently implanting an
-artificial tooth supporting structure in a jawbone adja-
cent the fibromucosal tissue of a patient’s mouth, com-
prising

A. a relatively thin blade portion adapted to be
seated directly into the jawbone to a suitable depth,
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B. a comparatively massive support portion substan-
tially wider than said blade portion adapted to ex-
tend outwardly of the jawbone for mounting an ar-
tificial tooth structure, and

C. a neck portion operatively connecting said blade
portion with said support portion;

The improvement wherein said neck portion has an
enlarged flange with a blade-facing surface and a
support-facing surface; said blade-facing surface
defining a bone-adaptor providing initially auto-
matic limitation on the depth of insertion of said
implant by abutment against the jawbone and
thereafter protection of the underlying surface of
the jawbone from outside influences, and said sup-
port-facing surface being fenestrated and defining
in conjunction with the flange-facing surface of
said support portion and the length of said neck
portion therebetween a tissue-packer to receive fi-
bromucosal tissue after insertion of said implant,
whereby said tissue-packer encourages regenera-
tion of fibromucosal tissue about said neck portion
length.

I1. In an oral implant for permanently implanting an
artificial tooth supporting structure in a jawbone adja-
cent the fibromucosal tissue of a patient’s mouth, com-
prising

A. a relatively thin blade portion adapted to be
seated directly into the jawbone to a suitablc depth,

B.'a comparatively massive support portion substan-

. tially wider than said blade portion adapted to ex-
tend outwardly of the jawbone for mounting an ar-
tificial tooth structure, and

C. a neck portion operatively connecting said blade
portion with said support portion;

The improvement wherein said neck portion has an
enlarged flange with a blade-facing surface, a sup-
port-facing surface and a plurality of apertures ex-
tending therethrough; said blade-facing surface de-
fining a bone-adaptor providing initially automatic
limitation on the depth of insertion of said implant
by abutment against the jawbone and thereafter
protection of the underlying surface of the jawbone
from outside influences, and said support-facing
surface defining in conjunction with the flange-
facing surface of said support portion and the
length of said neck portion therebetween a tissue-
packer to receive fibromucosal tissue after inser-
tion of said implant, whereby said tissue-packer en-
courages regeneration of fibromucosal tissue about
said neck portion length.

12. The oral implant of claim 1 wherein said support-

facing surface is slightly concave.
ES * * * *
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