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(57) ABSTRACT 

A dental implant that facilitates insertion includes a body 
having a coronal end and an apical end opposite the coronal 
end. An implant-prosthetic interface region is provided adja 
cent the coronal end. A tapered region is adjacent the apical 
end. A variable pro?le helical thread extends along the 
tapered region. The thread becomes broader in the apical 
coronal direction and higher in the coronal-apical direction. 
The threads include an apical side, a coronal side and a lateral 
edge connecting them. The variable pro?le thread includes an 
expanding length of the lateral edge While the distance of the 
lateral edge from the base is reduced in the direction of the 
coronal end. The implant also has a gradual compressing 
tapered core, a self drilling apical end With a spiral tap, and a 
coronal end With and inverse tapering. 

20 Claims, 16 Drawing Sheets 
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CONDENSING SKELETAL IMPLANT THAT 
FACILITATE INSERTIONS 

RELATED APPLICATION INFORMATION 

The present application is a continuation of U.S. patent 
application Ser. No. 12/687,072 ?led Jan. 13, 2010, which is 
a continuation of U.S. patent application Ser. No. 12/552,211 
?led Sep. 1, 2009 (now U.S. Pat. No. 8,197,255), which is a 
continuation of Ser. No. 10/558,260, ?led Dec. 21 , 2006 (now 
U.S. Pat. No. 7,597,557), which is a national stage application 
under 35 U.S.C. §371 of PCT Application No. PCT/IL04/ 
00438, ?led May 23, 2004, which claims the priority bene?t 
under 35 U.S.C. §119(a)-(d) to Israeli Patent Application No. 
156033, ?led May 21, 2003, the disclosures of all of these 
applications are incorporated by reference herein in their 
entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The disclosures herein relate generally to bone anchorage 

implants and more particularly to a screw form dental implant 
having a combination of features designed to produce bone 
condensation while insertion is easy. 

2. Description of the Related Art 
Many current screw-form dental implants are well 

designed for use in dense bone. For example, the implant 
disclosed in U.S. Pat. No. 5,897,319 has sharp cutting fea 
tures at their apical ends that readily facilitate self-tapping 
into hard bone. 

The osseous anatomy of the human jaw is complex. While 
the density of the bone in the anterior regions of the mandible 
and maxilla is high, the posterior regions, particularly in the 
maxilla, are of signi?cantly lower density. The height of the 
bony ridge in the posterior maxilla can be greatly reduced in 
partially or totally edentulous patients. This can lead to the 
need for use of shorter dental implants or grafting procedures 
in order to increase the height of bone available for implant 
placement. 

Dental implant stability in low-density bone, such as that 
found in the posterior regions of the mandible and maxilla and 
in regenerated bone, can be dif?cult to achieve. Compaction 
of low density bone, such as by the user of osteotomes, is 
commonly performed in order to enhance the stability of 
implants at the time of surgical placement. 

Implants of various tapers and with various thread pro?les 
are known in the art. For example, U.S. Pat. No. 5,427,527 
describes a conical implant design that is placed into a cylin 
drical osteotomy site in order to induce bone compression at 
the coronal aspect of the implant, i.e., at its widest end. 
A variety of thread pro?les and patterns are known in the 

art. The most common design involves a symmetrical, 
V-shaped appearance such as that illustrated in U.S. Pat. No. 
5,897,319. A variable thread pro?le is disclosed in U.S. Pat. 
Nos. 5,435,723 and 5,527,183 which is mathematically opti 
mized for stress transfer under occlusal loads. U.S. Pat. Nos. 
3,797,113 and 3,849,887 describe dental implants with exter 
nal thread-like features having ?at shelf facing the coronal 
end ofthe implant. U.S. Pat. No. 4,932,868 discloses a thread 
design with a ?at surface disposed toward the apical end of the 
implant. This thread is not variable over different points of the 
implant and does not produce both cutting and compression 
actions as described herein. U.S. Pat. No. 5,007,835 discloses 
a screw-type dental implant with rounded threads for provid 
ing controlled radial osteocompressive force against the walls 
ofa pre-tapped bone site. U.S. Pat. No. 5,628,630 discloses a 
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2 
method for designing dental implants to optimize and control 
stress transfer to surrounding bone including a thread design 
that changes from a sharp, highly angled pro?le at the apical 
end of the implant to a ?at, nearly square pro?le at the coronal 
end, the goal being to control the surface area presented to 
occlusal forces. U.S. Pat. No. 6,402,515 describes a condens 
ing implant with a gradually enlarged thread width to enhance 
stability in low density bone. 
As an implant is designed to be more condensing its inser 

tion becomes a more dif?cult. It is also more dif?cult to 
control the position of the implant since a condensing implant 
has a stronger tendency to slip into a region with the lowest 
bone density. 

Therefore, what is needed is an implant that enhances 
stability in low density bone such as that formed in the pos 
terior mandible and posterior maxilla but is easily inserted 
and canbe used also in regularbone and in hard bone. It is also 
needed that the implant will keep its path of insertion and will 
not slip towards regions with low bone density. 

SUMMARY OF THE INVENTION 

This invention is of a skeletal screw that can be easily 
inserted inside bone and can be use in soft bone and hard 
bone. The following description will focus on dental implants 
but all the details can be implemented also in orthopedics for 
other regions of the body. One embodiment, accordingly, 
provides a dental implant that is particularly suited for use in 
lower density bone but can be used also in hard bone. To this 
end, a dental implant having a variable pro?le thread includes 
a body having a coronal end and an apical end. The body 
includes a tapered core adjacent the apical end. The core is not 
forming a straight line in cross section. The core is like a 
circular osteotomes so the difference between the diameter of 
the core just coronally to a thread and the diameter of the core 
just apically to this thread is smaller compared to a regular 
tapered implant with the same angle of tapering. A variable 
width helical thread extends along the tapered core. The 
thread has an apical side, a coronal side, a lateral edge and a 
base touching the core of the implant. A height de?ned 
between the lateral edge and the base. The width is de?ned by 
the length of the lateral edge. The variable width is expanded 
in the direction of the coronal end. As a result, the least width 
of the thread is adjacent the apical end and the greatest width 
of the thread is adjacent the coronal end. The variable height 
is expanded in the direction of the apical end. As a result, the 
least height of the thread is adjacent the coronal end and the 
greatest height of the thread is adjacent the apical end. The 
implant has preferably two threads running along the implant. 
This implant has two cones, one for the outer surface of the 
threads and the second for the inner surface of the threads 
meaning the core. The angle of the ?rst cone is smaller than 
the angle of the second cone. The implant also has a spiral 
bone tap and coronal region with a smaller tapering. 
A principal advantage of this embodiment is that a dental 

implant is provided that addresses the problems described 
above. It has a unique combination of implant body and 
thread pro?le that enhances stability in low-density bone but 
the insertion is easily done and the direction of the implant is 
dictated by the high apical threads that prevent slipping of the 
implant. 
The coronal region of the implant is preferably converging 

coronally. This region is to be placed below the bone level and 
the bone is covering this region because the implant is 
designed to allow insertion with a small diameter drill and to 
allow elastic expansion of the cortical bone. The presence of 
bone above the implant supports the gums to achieve an 
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esthetic result. In some preferred embodiments the implant is 
a one-piece implant preventing bone resorbtion. There are 
also provided several novel prosthetic systems that ?t the new 
implant but can be also used for other implants. 

Thus according to the teaching of the present invention 
there is provided a dental implant comprising: a body; a 
coronal end of the body; an apical end of the body. The apical 
end having a tapered core with helical thread extending along 
the tapered core, the apical end includes at least one region 
having coronal thread which is coronal to a coronal core 
segment which is coronal to an apical thread which is coronal 
to an apical core segment, the region is designed so when the 
most apical aspect of the border of the coronal core segment 
is continued by an imaginary straight line apically through the 
apical thread the line will be inside the apical core segment. 

According to a further feature of the present invention, the 
core having a variable width helical thread extending along 
the core, the thread having an apical side, a coronal side and 
a width de?ned between the apical and coronal sides, and the 
variable width being progressively expanded substantially 
along the entire threaded region of the implant in the direction 
of the coronal end, so that a least width of the thread adjacent 
the apical end and a greatest width of the thread is adjacent the 
coronal end. 

According to a further feature of the present invention, the 
apical end includes at least one region having a tapered vari 
able pro?le helical thread extending along the core, the thread 
having an apical side, a coronal side, a lateral edge connecting 
the apical side and the coronal side, a base touching the core, 
a height de?ned between the lateral edge and the base, a 
variable length of the lateral edge being progressively 
expanded substantially along the region of the apical end in 
the direction of the coronal end, so that a least length of the 
lateral edge of the thread is adjacent the apical end and a 
greatest length of the lateral edge of the thread is adjacent the 
coronal end, and a variable height being progressively 
expanded substantially along the entire threaded region of the 
implant in the direction of the apical end, so that a least height 
of the thread is adjacent the coronal end and a greatest width 
of the thread is adjacent the apical end. 

According to a further feature of the present invention, the 
apical side of the thread includes a ?at shelf and the width of 
the thread is further de?ned by a circumferential face extend 
ing between the apical side and the coronal side. According to 
a further feature of the present invention, the circumferential 
face has a ?at face substantially perpendicular to the ?at shelf 
and wherein the ?at face has a width that progressively 
expands from the apical end toward the coronal end. Accord 
ing to a further feature of the present invention, the ?at face 
narrows at the apical end and becomes sharp and thin. 

According to a further feature of the present invention, the 
apical end includes a rounded region. 

According to a further feature of the present invention, the 
thread is self-tapping adjacent the apical end. 

According to a further feature of the present invention, the 
self-tapping thread is spaced from the rounded region. 

According to a further feature of the present invention, the 
borders of the core segments are forming parallel lines. 

According to a further feature of the present invention, the 
borders of the core segments are not straight lines. 

According to a further feature of the present invention, 
wherein the lateral edge is parallel to the long axis of the 
implant. 

According to a further feature of the present invention, the 
body of the implant is tapered and wherein the thread adjacent 
the apical end is self-tapping and adapted to cut bone. 
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4 
According to a further feature of the present invention, the 

apical end includes a spiral tap, the spiral tap extends from 
one side of the implant to the opposite side along more than a 
third of the length of the implant. 

According to a further feature of the present invention, the 
most coronal aspect of the coronal end is tapered coronally 
forming narrower coronal edge. 

There is also provided according to the teachings of the 
present invention a dental implant comprising: a body; a 
coronal end of the body; an apical end of the body; the apical 
end having a core, the apical end includes at least one region 
having a tapered variable pro?le helical thread extending 
along the core, the thread having an apical side, a coronal side, 
a lateral edge connecting the apical side and the coronal side, 
a base touching the core, a height de?ned between the lateral 
edge and the base, a variable length of the lateral edge being 
progressively expanded substantially along the region of the 
apical end in the direction of the coronal end, so that a least 
length of the lateral edge of the thread is adjacent the apical 
end and a greatest length of the lateral edge of the thread is 
adjacent the coronal end, and a variable height being progres 
sively expanded substantially along the entire threaded region 
of the implant in the direction of the apical end, so that a least 
height of the thread is adjacent the coronal end and a greatest 
width of the thread is adjacent the apical end. According to a 
further feature of the present invention, the apical side of the 
thread includes a ?at shelf and the width of the thread is 
further de?ned by a circumferential face extending between 
the apical side and the coronal side. 

According to a further feature of the present invention, the 
circumferential face has a ?at face substantially perpendicu 
lar to the ?at shelf and wherein the ?at face has a width that 
progressively expands from the apical end toward the coronal 
end. According to a further feature of the present invention, 
the ?at face narrows at the apical end and becomes sharp and 
thin. 

According to a further feature of the present invention, the 
apical end includes a rounded region. 

According to a further feature of the present invention, the 
thread is self-tapping adjacent the apical end. 

According to a further feature of the present invention, the 
self-tapping thread is spaced from the rounded region. 
According to a further feature of the present invention, the 

lateral edge is parallel to the long axis of the implant. 
According to a further feature of the present invention, the 

core is tapered. 
According to a further feature of the present invention, the 

thread adjacent the apical end is self-tapping and adapted to 
cut bone. 

According to a further feature of the present invention, the 
apical end includes a spiral tap, the spiral tap extends from 
one side of the implant to the opposite side along more than a 
third of the length of the implant. 

According to a further feature of the present invention, the 
most coronal aspect of the coronal end is tapered coronally 
forming narrower coronal edge. 

There is also provided according to the teachings of the 
present invention a dental implant comprising: a body; a 
coronal end of the body; an apical end of the body; the apical 
end having a tapered core with helical tapered thread extend 
ing along the tapered core, the apical end includes at least one 
region where the angle of the tapered core is larger than the 
angle of the helical tapered thread. 

According to a further feature of the present invention, the 
apical end having coronal thread which is coronal to a coronal 
core segment which is coronal to an apical thread which is 
coronal to an apical core segment, the region is designed so 
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