
WO 02/056778 PCT/US02/01422  BONE SCREW FIELD OF THE INVENTION The present
invention relates to implants for providing compression between  5
different regions of a material. In particular, the invention relates to a
compression bone  screw suitable for stabilizing a fractured bone.
BACKGROUND OF THE INVENTION Treatment of many bone disorders involves
stabilizing the bone, such as by  10 providing compression between
different regions of bone thereby bringing the regions  together to
facilitate healing. Typically, bone screws, such as the screw device
described in  U.S. Patent No. 6,001,101 to Augagneur and published
application No. EP0856293 to  Diebold et al., have utilized threaded
portions having different pitches or leads to establish  compression. For
example, the compression effect of the Augagneur screw device arises 15
because the travel of the distal portion is higher than the proximal
portion, such that the  proximal part is driven by the integral distal
portion providing compression. Removal of  known compression screws,
however, tends to generate forces or bias generally opposing  the
compression achieved during insertion, which can destabilize regions of
bone. Another  disadvantage of known compression screws is that the threads
provide insufficient surface 20 area or purchase at large lead lengths to
prevent pullout or damage to the bone.  There is a need, therefore, for an
improved bone screw.  SUMMARY OF THE INVENTION The present invention
relates to an implant for insertion in a material. The  25 implant
preferably includes a longitudinal axis, a proximal portion, and a distal
portion.  The proximal and distal portions preferably have proximal and
distal threads, respectively.  The proximal and distal threads are
preferably configured to threadably engage first and  second spaced regions
of the material, respectively, when the shaft is rotated in one  direction
about its longitudinal axis to bias the first and second regions of
material with 30 respect to one another to provide compression
therebetween. When the shaft is rotated in an  opposite direction about its
longitudinal axis, the proximal thread is preferably configured  to
substantially inhibit biasing the first region to substantially prevent
tension between the  first and second regions. At least a portion of the
proximal thread is preferably tapered. For example,  35 the tapered portion
of the proximal thread preferably defines an angle of at least about -1 



WO 02/056778 PCT/US02/01422  twenty degrees with respect to the
longitudinal axis of the shaft. In a preferred embodiment,  the tapered
portion of the proximal thread disengages the proximal thread from the
first  region of material in less than about one-half rotation of the
longitudinal axis of the shaft in  the opposite direction. 5 In a preferred
embodiment, the implant is a compression bone screw and the  first and
second regions of material are first and second regions of bone,
respectively. In the  this embodiment, the implant is preferably configured
to stabilize the regions of bone by  providing compression therebetween
and, upon removal of the implant, the implant is  configured to inhibit
destabilization or distraction of the regions of bone. 10 In another
embodiment, the proximal and distal threads define proximal and  distal
leads, respectively, the distal lead being larger than the proximal thread.
The  proximal and distal portions are substantially fixed with respect to
one another and  preferably spaced apart by a medial portion. A proximal
portion of the implant preferably includes a proximal face 15 defining a
depressed region, which includes a drive mechanism therein to receive a
drive  tool. Preferably, the distal threads define a proximal face and a
distal face to engage the  surrounding material. The proximal face and
distal faces define first and second angles,  respectively, with respect to
the longitudinal axis. Preferably, the second angle is smaller  20 than the
first angle. In another embodiment, the present invention relates to an
implant including  a proximal portion having at least one thread configured
to be accommodated within a first  region of material and a distal portion
having at least three thread starts and configured to be  accommodated
within the second region of material. Upon insertion of the implant, the 25
proximal and distal threads preferably threadably engage the first and
second regions,  respectively, providing compression therebetween.
Preferably, the distal threads provide  sufficient purchase to
substantially prevent damaging the second region of material. In a
preferred embodiment, the proximal portion includes at least two thread
starts, more  preferably at least three thread starts. In another preferred
embodiment, the distal portion 30 preferably includes at least four thread
starts.  35 -2 WO 02/056778 PCT/US02/01422  



BRIEF DESCRIPTION OF THE DRAWINGS Preferred embodiments of the invention
will now be described in connection  with the attached figures, wherein:
FIG. 1 is a side view of a first embodiment of an implant according to the
present  5 invention; FIG. 2 is a distal end view of the implant shown in
Figure 1;  FIG. 3 is a proximal end view of the implant shown in Fig. 1;
FIG. 4 is a distal perspective view of the implant shown in Fig. 1;  FIG. 5
is a proximal perspective view of the implant shown in Fig. 1; 10 FIG. 6a
shows a cross-sectional side-view of the implant implanted in a scaphoid in
a partially inserted state. FIG. 6b shows a cross-sectional side-view of
the implant implanted in a scaphoid in  a fully inserted state. FIG. 6c
shows a cross-sectional side-view of the implant implanted in a scaphoid in
15 a partially removed state. FIG. 7 shows a partial side view of the
implant shown in Fig. 1 with a section of the  proximal portion cutaway.
FIG. 8 is a side view of a second embodiment of an implant according to the
invention; 20 FIG. 9 is a distal end view of the implant shown in FIG. 8;
FIG 10 shows a side view of a third embodiment of an implant according to
the  invention; FIG. 11 is a side view of a fourth embodiment of an implant
according to the  invention; and 25 FIG. 12 is a side view of a fifth
embodiment of an implant according to the  invention. DETAILED DESCRIPTION
OF THE PREFERRED EMBODIMENTS  Referring to Figs. 1-7, implant 1 is
preferably configured to be 30 accommodated within a material having at
least first and second regions to stabilize the  regions, such as by
positioning and/or fixing them with respect to one another. Preferably,
the implant is configured to provide compression between the regions, such
as by biasing  them relatively toward one another. The biasing preferably
comprises providing compressive forces tending to urge the regions toward
one another along a longitudinal axis  35 3 of implant 1. If the regions
are at least somewhat fixed with respect to one another, such  



-3 WO 02/056778 PCT/US02/01422 as regions of bone only partially separated
by an incomplete fracture, the absolute motion or  translation of the
regions may be negligible but compressive forces tending to stabilize the
regions will still be established therebetween upon installing the implant
1. In some cases,  the first and second regions of material may be spaced
apart by at least a third region of 5 material, which is preferably not
threadably engaged by the implant 1. In these cases, the  first and second
regions preferably compress the third region therebetween upon insertion of
implant 1. The invention advantageously allows insertion and removal of
implant 1  within friable and/or frangible materials without causing
material damage. Preferred 10 materials for use with the present invention
include bone, masonry, stone, cement, plaster,  and the like, although the
implant is suitable for use within any material able to  accommodate the
implant. In a preferred embodiment, the implant of the invention is a
compression  bone screw configured to provide compression between regions
or fragments of bone that  15 are at least partially destabilized, as by a
fracture or break, such that opposed portions of the regions of bone are
sufficiently adjoined to promote healing and/or stabilization of the bone.
More preferably, the implant of the invention is sized and configured for
insertion in bones  associated with the hands or wrist, such as a scaphoid
bone, or bones associated with the  feet or ankles. It should be
understood, however, that the invention is also adaptable for 20
stabilizing other bones, such as long bones including the femur, tibia, or
humerus.  Accordingly, the implant of the invention may be formed of any
bio-compatible material,  such as titanium, chrome alloys, and stainless
steel. Alternatively, any biodegradable and/or  bioabsorbable material such
as calcium phosphate or hydroxyapatite may also be used. In the preferred
embodiment, implant 1 includes a shaft 2 having proximal  25 and distal
portions 5 and 7, which include a proximal thread 9 and distal threads l la
and  11b, respectively. Preferably, proximal portion 5 includes at least a
single thread start and  distal portion 7 includes at least two thread
starts. The number of thread starts refers to the  number of preferably
helical thread forms formed on the shaft. Hereinafter, the distal  threads
11 a and 1 lb are referred to by the common reference numeral 11. The pitch
of 30 distal threads 11 is preferably identical to the pitch of single
proximal thread 9. Proximal  and distal portions 5, 7 are preferably fixed
with respect to one another and spaced apart by  a distance sufficient to
allow proximal and distal threads 9, 11 to be accommodated within  



and to become threadably engaged with the first and second regions of
material, respectively. It should be understood, however, that the
preferred distance separating  35 -4 WO 02/056778 PCT/US02/01422  proximal
and distal portions 5, 7 depends on the dimensions and spacing of the
regions of  material receiving the implant. Shaft 2 of implant 1 preferably
includes a medial portion 25 interposed  between and spacing apart proximal
and distal portions 5,7 and configured to 5 . bridge between the first and
second regions of material upon insertion of implant 1.  Preferably, medial
portion 25 is configured and sized to substantially prevent proximal and
distal portions 5,7 from each engaging the same region of material to allow
the different  regions of material to be biased with respect to one
another. Additionally, medial portion  25 is preferably configured to
translate and/or rotate substantially freely with respect to 10 surrounding
regions of material upon insertion or removal of implant 1 to substantially
prevent medial portion 25 from exerting a bias upon the surrounding
material. Referring to FIG. 1, medial portion 25 includes a smooth region,
such as a  cylinder 27, which is devoid of threads. Cylinder 27 can have a
smaller outer diameter than  the diameter of either of proximal threads 9
or distal threads 11. Alternatively, medial 15 portion 25 may be tapered,
bowed inwardly, or define any other shape configured to  facilitate
translation and/or rotation of medical portion 25 with respect to a
surrounding  material. Medial portion 25 may also define a region of
threads or thread-like forms having  a height or surface area insufficient
to gain substantial purchase or engagement with the  surrounding material.
20 Shaft 2 can includes a cannulation 47 extending along longitudinal axis
3  from a distal tip 31 to a proximal face 37 of implant 1. Distal tip 31
of implant 1 includes  cutting elements 33 configured to cut material as
implant 1 is inserted. Alternatively, distal  tip 31 may be configured with
a smooth tip, such as a hemispherical tip. Distal portion 7 preferably
includes self-cutting channels or flutes 29 25 disposed proximal to distal
tip 31 to prepare and tap the material for distal threads 11 during
insertion. Thus, in the preferred embodiment, implant 1 is both
self-drilling and self- tapping such that a pilot hole having a depth equal
to or greater than the length of implant 1  is not required to insert the
implant 1, as discussed below. Figures 8 and 9 show an  embodiment of an
implant 50 having a proximal portion 52 provided with proximal cutting 



30 flutes 35 to prepare and tap the bone for proximal thread 9 during
insertion. With the  exception of proximal flutes 35, implant 50 is
substantially similar to implant 1. As  understood by one of ordinary skill
in the art, the aggressiveness of proximal and distal  cutting flutes
35,29, as determined by the depth, angle, and number of flutes, may be
adjusted to suit the characteristics of the material accommodating the
implant. 35 -5 WO 02/056778 PCT/US02/01422  Returning to the embodiment of
Figs. 1-7, proximal face 37 of implant 1 defines a centrally located drive
mechanism, such as a slot or socket 39 to receive a drive  tool for
applying torque to implant 1 during insertion and removal. Socket 39 is
preferably  disposed within a concave, hemispherical depression 41 such
that a proximal or upper edge 5 43 of the socket is disposed beneath or
distal to a rim 45 of proximal face 37. Thus, rim 45  preferably defines
the most proximal portion or end of the implant. During use,  hemispherical
depression 41 advantageously guides the drive tool toward socket 39 to
prevent the drive tool from being displaced laterally into the surrounding
material. In preparation for insertion of implant 1 into, for example, a
bone having  10 first and second regions, a guide wire is preferably placed
through the bone along a  predetermined insertion axis. If needed,
cannulated drill bit and/or cannulated countersink  guided by the guide
wire can then be used to form a relatively shallow pilot hole and a  larger
diameter, concentric countersink in the bone fragment. To minimize loss of
material,  the pilot hole is preferably only deep enough to allow cutting
elements 33 and flutes 29 to 15 engage the bone to prepare the bone for
distal threads 11 upon rotation of implant 1. The  countersink preferably
defines a sufficient diameter to allow proximal cutting flutes 35, if
included, to engage the bone to prepare the bone for proximal thread 9 once
the implant has  reached a sufficient depth. Upon continued rotation of
implant 1 in a first orientation about longitudinal  20 axis 3, such as,
for example, clockwise threads 9 and 11 threadably engage the first and
second regions, respectively, such that proximal portion 5 and the first
region of bone are  biased in a first direction at a first rate relative to
one another and distal portion 7 and the  second region of bone are biased
in a second direction at a second rate relative to one  another. In
general, the rate at which a threaded element that is threadably engaged
with a 25 region of material biases that region of material is defined
herein as the distance relative to  the material and parallel to the
longitudinal axis of the element that the region of material is  



urged to translate upon one rotation of the threaded element. The rate that
implant 1 biases  a first region of material engaged with proximal threads
9 with respect to a second region of  material engaged with distal threads
11 is equivalent to the difference in the number of 30 proximal and distal
thread starts multiplied by the pitch of the threads. The first and second
directions of bias imparted by implant 1 are preferably  the same in an
absolute sense. The rates of bias of proximal and distal threads 9,11,
however, are preferably different to provide a desired compression between
the first and  second regions of material upon rotation of implant 1.
Preferably, distal portion 7 has a 35 greater number of thread starts than
proximal portion 5 to bias the second region of material  -6 WO 02/056778
PCT/US02/01422 at a greater rate than the rate at which proximal portion 5
biases the first region of material.  Upon insertion, therefore, the
differential bias preferably provides an amount of  compression sufficient
to bring the first and second regions of material into stable contact  with
one another to promote stabilization and healing. 5 Proximal and distal
threads 9,11 are configured to substantially prevent  threads 9, 11 from
stripping, pulling out, or otherwise damaging a threadably engaged  region
of material upon installing or removing implant 1. By "substantially
prevent" it is  meant that implant 1 may be inserted, such as by applying
torque, to provide a desired  degree of compression between the first and
second regions without loss of purchase or 10 engagement between implant 1
and the material. Thus, because damage to the threadably  engaged material
is substantially prevented, the compression established during insertion of
implant 1 is substantially maintained after insertion is completed. Threads
9, 11 preferably define at least about one complete revolution and,  more
preferably, at least about one and one half complete revolutions about
implant 1 to  15 increase engagement between the threads 9,11 and the
surrounding material. As best seen in FIG. 7, proximal thread 9 includes a
proximal face 14 and a distal face 16, which act to  transfer forces
between threads 9 and a surrounding material. Proximal and distal faces
14,16 define angles 18 and 20, respectively, with respect to longitudinal
axis 3 of implant 1.  Angle 18 is preferably larger than angle 20 to
provide more efficient transfer of forces 20 between threads 9 of implant 1
and a surrounding material during insertion to inhibit  damage to the
surrounding material during compression. Figure 1 shows that a proximal
face 22 and a distal face 24 of distal threads  11 are configured similarly
to proximal and distal faces 14, 16 of proximal threads 9. To  



further enhance the engagement of distal threads 11 with the surrounding
material, the root 25 diameter 26 of distal threads 11 may be smaller than
the diameter 28 of medial portion 25.  Thus, because the outer diameter of
distal threads 11 is larger than medial diameter 28,  proximal and distal
faces 22,24 present a larger surface area to the surrounding material. Upon
removal, such as by applying torque to implant 1 in an opposite
orientation from the torque applied during insertion, implant 1 is
configured to substantially  30 eliminate bias tending to urge the first
and second regions of material apart from one another. Such bias
undesirably places the implant under compression and the first and  second
regions under tension, which increases the tendency of the first and second
regions  to separate or become destabilized with respect to one another.
Preferably, proximal thread  9 disengages the first region of material in
less than about one-half rotation, more preferably 35 in less than
one-quarter rotation of implant 1. By disengages, it is meant that proximal
-7 WO 02/056778 PCT/US02/01422  thread 9 substantially ceases to exert a
bias upon the first region of material as rotation and  removal progress.
Thus, in the preferred embodiment, implant 1 substantially prevents  forces
tending to distract or destabilize a healed or stabilized bone such that
compressed  fragments of bone remain stabilized or adjoined upon removal of
implant 1. 5 Referring to FIG. 1, proximal thread 9 includes an outwardly
tapering crest  13 having proximal and distal ends 15, 17. Proceeding along
crest 13 from distal end 17  toward proximal end 15, at least a portion of
crest 13 tapers generally outward such that  proximal end 15 defines a
larger diameter than distal end 17. Preferably, all of the proximal
threads are tapered. The outward taper of proximal thread 9 is preferably
sufficient to 10 disengage the surrounding material upon removal, as
described above. Preferably, crest 13  includes at least two adjacent
points 19, 21 that define an angle 23 of at least about 15 ,  preferably at
least about 20, and more preferably at least about 25  with respect to
longitudinal axis 3 of shaft 2. Adjacent points 19, 21 are preferably
separated from one  another by one complete rotation of thread 9 about
shaft 2. Point 21 is preferably separated 15 from distal end 17 by at least
about one complete rotation of thread 9 about shaft 2. Distal  end 17 and
an adjacent point 20 on thread crest 13 preferably define an angle of at
least  about 30 with respect to longitudinal axis of shaft 2. Proximal
threads 9 preferably extend sufficiently far toward proximal face  37 that
implant 1 maybe inserted so as to prevent any protrusion of implant 1 above
the  20 surface of a material. Thus, for example, the present invention may
be inserted through a 



region, such as a joint, adjoining different bones without perturbing the
relative motion of  the bones. Referring to Figs. 6a-6c, the implant 1 is
shown in an exemplary use for  insertion into a scaphoid bone 51, having
first and second regions 53, 55 associated with a  25 region of
instability, such as a fracture 57. Prior to complete insertion of implant
1, fracture 57 typically separates first and second regions 53, 55, as
shown in FIG. 6a. At this stage,  proximal and distal threads are
threadably engaged with the first and second regions 53, 55,  respectively,
of scaphoid 51. Continued rotation of implant 1 biases first and second
regions 53, 55 toward one another. Implant 1 is inserted into scaphoid 51
to a depth 30 sufficient to stabilize the region of instability, such as by
providing sufficient compression  to substantially close fracture 57, as
shown in FIG. 6b. Substantial closure of fracture 57  provides an adjoined
region 59 where first and second regions 53, 55 are positioned in
sufficiently close opposition to promote stabilization, such as by healing
or knitting, of  fracture 57. FIG. 6c shows the implant in a partial state
of removal with proximal threads 9 35 disengaged from first region 53 of
scaphoid 51 leaving a gap 58 therebetween to prevent  -8 WO 02/056778
PCT/US02/01422  proximal threads 9 from exerting a bias upon first region
53 of material. Subsequent to  complete removal, therefore, first and
second regions 53,55 will remain stably adjoined. A second embodiment of an
implant 100 shown in FIG. 10 includes a  proximal portion 102 and a distal
portion 106. Proximal and distal portions 102,106 5 include a single
proximal thread form 104 and a single distal thread form 108. Proximal
thread 104 of implant 100 preferably defines an outward taper sufficient to
prevent  undesirable bias upon removal, as discussed above. Proximal and
distal portions 102, 106 of implant 100 are configured to be  accommodated
within first and second regions of material, respectively, to provide 10
compression or tension therebetween, as described above. Because proximal
and distal  portions 102, 106 are each provided with only a single thread
start, however, the pitch of  proximal thread 104 is preferably different
from the pitch of distal thread 108 such that  proximal portion 102 is
urged to advance at a different rate with respect to a surrounding
material than is distal portion 106 upon rotation of implant 100.
Preferably, the pitch of 15 distal thread 108 is greater than the pitch of
proximal thread 104 to provide compression  upon insertion of implant 100.
With the exception that implant 100 includes only a single  distal thread
108 start, implant 100 preferably includes features substantially similar
to those  



described above for implant 1. A third embodiment of an implant 150 shown
in FIG. 11 includes a proximal  20 portion 152 and a distal portion 154.
Distal portion 154 of implant 150 preferably includes  a sufficient number
of distal thread starts to increase engagement and purchase of the distal
threads with a surrounding material to prevent damage thereto and.maintain
compression  subsequent to installation if implant 150. Preferably, distal
portion 154 includes at least  three distal thread forms 158a-158c having
at least three thread starts and more preferably at 25 least four thread
starts. Proximal thread 156 of proximal portion 152 preferably includes at
least one proximal thread start. Implant 150 may also be provided with
features similar to  those described above, such as, for example, a
proximal taper, medial portion, and cutting  flutes. In addition to
providing greater purchase with the surrounding material, 30 including
additional threads on the proximal and distal portions allows greater
precision and  choice in selecting a degree of compression for a given
application. For example, Table 1  shows the absolute compression in
millimeters that can be obtained for an implant having  proximal and distal
thread pitch of 0.25 mm, and Table 2 shows the absolute compression  that
can be obtained for an implant having a proximal and distal thread pitch of
0.67 mm. 35 Here, the absolute compression is defined as the distance
translated by the distal portion  -9 WO 02/056778 PCT/US02/01422  minus the
distance translated by the proximal portion upon one rotation of the
implant. The  absolute compression, therefore, corresponds to the relative
change in separation distance of  a freely translating region of material
engaged with the proximal portion with respect to a  second freely
translating region of material engaged with the distal portion upon one 5
complete rotation of the implant. Positive values in Tables 1 and 2
indicate combinations of proximal and  distal thread starts wherein
compression is achieved upon insertion of the implant, while  negative
values indicate regions wherein tension results upon insertion of the
implant. By  varying the number of distal and proximal thread starts, the
compression can be varied. For 10 example, referring to Table 2, an implant
having three distal thread starts and two proximal  thread starts having a
pitch of 0.67 mm provides an absolute compression of 0.67 mm for  each
rotation of the implant. Figure 12, shows an embodiment of an implant 175
having a  proximal portion 177 including first and second proximal thread
starts 181a,181b and a  distal portion 179 including three distal thread
starts 183a-183c. The embodiment of FIG. 



15 12 would provide significantly greater purchase than an implant having
fewer threads while  achieving and maintaining a sufficient amount of
compression. Thus, according to the  present invention, an implant may
include from 1-7 distal threads and from 1-6 proximal  threads configured
to provide compression. It will be appreciated that those skilled in the
art may devise numerous  20 modifications and embodiments. It is intended
that the following claims cover all such  modifications and embodiments
that fall within the true spirit and scope of the present  invention. For
example, the implant may be configured to provide tension between the
regions of material, such as by biasing them apart upon insertion of the
implant. In this  case,, the implant could be configured to prevent
compression of the spaced apart regions  25 upon removal of the implant. 30
35  -10 WO 02/056778 PCT/US02/01422  co o M NO O M N 0  ~- ~ NN,...,~ON p
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0 P-4 U o Z  1 Z H 11 WO 02/056778 PCT/US02/01422  CLAIMS  What is claimed
is: 5 1. An implant for insertion in a material, the implant comprising: a
shaft including a longitudinal axis, a proximal portion, and a distal
portion,  the proximal and distal portions having proximal and distal
threads, respectively; with the proximal and distal threads being
configured to threadably engage  first and second spaced regions of the
material, respectively, when the shaft is rotated in one  10 direction
about its longitudinal axis to bias the first and second regions of
material with 



respect to one another to provide compression therebetween, and the
proximal thread is  configured to substantially inhibit biasing the first
region when the shaft is rotated in an  opposite direction about its
longitudinal axis to substantially prevent tension between the  first and
second regions. 15 2. The implant of claim 1, wherein a portion of the
proximal thread is tapered.  3. The implant of claim 2, wherein the tapered
portion of the proximal thread  defines an angle of at least about twenty
degrees with respect to the longitudinal axis of the  20 shaft. 4. The
implant of claim 2, wherein the tapered portion of the proximal thread
disengages the proximal thread from the first region of material in less
than about one-half  rotation of the longitudinal axis of the shaft. 25 5.
The implant of claim 1, wherein the shaft further comprises a medial
portion  disposed between and spacing apart the proximal and distal
portions. 6. The implant of claim 1, wherein the implant is a compression
bone screw  30 and the first and second regions of material are first and
second regions of bone,  respectively, and further wherein, upon insertion,
the implant is configured to stabilize the  regions of bone by providing
compression therebetween and, upon removal of the implant,  the implant is
configured to inhibit destabilization of the regions of bone. 35 -12 WO
02/056778 PCT/US02/01422 7. The implant of claim 1, wherein the distal
portion comprises at least two  distal thread starts, the distal threads
defining a larger lead than the proximal threads. 8. The implant of claim
1, wherein the proximal and distal portions are  5 substantially fixed with
respect to one another. 9. The implant of claim 1, wherein the proximal
portion includes a proximal  face, the proximal face including a depressed
region defining a drive mechanism therein. 10 10. The implant of claim 1,
wherein the distal threads define a proximal face and  a distal face, the
proximal face defining a first angle with respect to the longitudinal axis
and the distal face defining a second, smaller angle with respect to the
longitudinal axis. 11. An implant for insertion in a material having first
and second regions, the  15 implant comprising: 



a proximal portion having at least one thread start, the proximal thread
configured to be accommodated within the first region of material; a distal
portion having at least three thread starts, the distal threads  configured
to be accommodated within the second region of material; and 20 wherein,
upon insertion of the implant by rotation, the proximal and distal  threads
threadably engage the first and second regions, respectively, to provide
compression  therebetween, the distal threads providing sufficient purchase
to substantially prevent  damaging the second region of material. 25 12.
The implant of claim 11, wherein the proximal portion includes at least two
thread starts. 13. The implant of claim 12, wherein the proximal portion
includes at least three  thread starts. 30 14. The implant of claim 13,
wherein the distal portion includes at least four  thread starts. 15. The
implant of claim 11, wherein the implant defines a longitudinal axis and
35 further wherein the distal threads define a proximal face and a distal
face, the proximal face  -13 WO 02/056778 PCT/US02/01422  defining a first
angle with respect to the longitudinal axis and the distal face defining a
second, smaller angle with respect to the longitudinal axis. 5  10  15  20
25  30  35  -14 


